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PATENT OFFICE. 
LORA. E. POOLE, OF ANDERSON, INDIANA, ASSIGNOR, BY MESNE ASSIGNMENTS, TO 

DELCO-REMY CORPORATION, OF DAYTON, OHIO, A CORPORATION OF DELAWARE. 
COMMUTATOR-RIVETING MACHINE. 

Application filed July 22, 

This invention relates to the manufacture 
of commutators for dynamo electric machines 
and particularly to commutators comprising 
an annulus of metal segments separated by 
pieces of sheet insulation, the segments and 
the insulating pieces having dove-tail shanks 
which are permanently clamped between 
metal W-rings held together by a hollow core 
or tubular rivet, the end edges of which are 
flared or Swedged against the outer faces of 
the W-rings. 
One of the objects of the present invention 

is to provide a commutator riveting machine 
having means for applying lateral pressure 
upon the segments, means for applying axial 
pressure upon the W-rings and other means 
for exerting pressure upon the ends of the 
tubular core or hollow rivet to flare the edges 
of the rivet against the V-rings while pres 
sure is being applied radially to the Segments 
and axially to the V-rings. 

Further objects and advantages of the 
present invention will be apparent from the p 
following description, reference being had to 
the accompanying drawings, wherein a pre 
ferred form of embodiment of the present 
invention is clearly shown. 

In the drawings: 
Fig. 1 is a plan view partly in section of a 

commutator riveting machine constructed in 
accordance with the present invention, the 
section being taken online 1-1 of Fig. 2. 

Figs. 2 and 3 are vertical sectional views 
showing the apparatus of Fig. 1 in two posi 
tions of operation, the Section being taken 
on line 2-2 of Fig. 1. 

Figs. 4, 5 and 6 are fragmentary sectional 
views taken, respectively, on lines 4-4, 5-5 
and 6-6 of Fig. 1. 

Referring to the drawings, 20 designates a 
base which is adapted to be supported upon 
the bed of a punch press, not shown. 21 
designates a pressure head which is adapted 
to be attached to the plunger of a punch 
press. The head 21 is guided during its 
vertical movement and is maintained in a 
vertical alignment with parts carried by the 
base 20 by two vertical posts or pilots 22 
attached at their lower ends to the base 20 
and extending through holes provided in 
lugs 23 provided by the head 21, said holes 
being parallel to the axis of the head. 
The means for applying pressure endwise 

upon the tubular core or hollow rivet mem. 
ber 24, in order to flare of Swedge the ends of 

1926. Serial No. 124,181. 

the rivet against the clamping V-rings 25 of 
a commutator having metal segments 26 and 
non-conducting spacers 27 as shown in Fig. 
1, comprises a lower riveting member 30 hav 
ing a threaded shank 31 which extends 60 
through the base 20 and receives a nut 32 by 
which the member 30 is secured to the base; 
and comprises an upper riveting member 33 
which is detachably secured to the head 21 
in any suitable manner. As shown in Figs. 
2 and 3 each of these riveting members 
includes a tapered portion 34 which may 
readily enter the commutator core 24 and a 
fillet portion 35 which flares the end edge of 
the rivet 24 against the V-ring 25. 
The means for applying pressure axially 

to the V-rings 25 includes a lower pressure 
pad 40 of circular contour and slidable verti 
cally within a recess 41 provided by the base 
20. Pad 40 is provided with a central aper 
ture 42 which receives the cylindrical por 
tion 36 of the riveting member 30. This 
ortion 36 serves to guide the pressure pad 

40. The pad 40 includes an annular boss 43 
Surrounding the aperture 42 and adapted to 
engage the lower V-ring 25 of the commu 
tator. The pressure pad 40 is connected 
with a ring 44 located below the base 20 by 
a plurality of rods 45 and extend through 
Suitable holes in said base. The ring 44 is 
yieldingly maintained in the position shown 
in Fig. 2 by a plurality of springs 46 each 
Surrounding a stud 47 having its upper end 
threadedly connected with the base 20, each 
passing through a suitable hole in the ring 
44, each passing through a washer 48 and each 
threadedly engaged by a nut 49. The means 
for applying axial pressure to the V-rings 25. 
includes also an upper pressure pad 50 which 
is circular in contour and is slidable within 
a circular recess 51 provided by the head 21. 
The pad 50 has a central aperture 52 which 
receives the cylindrical portion 37 of the 
upper riveting member 33. The portion 37 
guides the pad 50. The pad 50 is yieldingly 
urged away from the upper wall of the 
recess 51 by a plurality of springs 53 each 
received by a recess. 54 provided by the pad 
50 and each bearing against the pad and the 
head 21. Downward movement of the pad 
50 relative to the head 21 is limited by a plu 
rality of screws 55 each having a head 56 
arranged to receive the lower surface of the 
pad 50, each passing E. the pad and a Spring 53, and each threadedly engaged by 
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the head 21. The pad 50 includes an annu 
lar boss 57 surrounding the aperture 52 and 
adapted to engage the upper V-ring 25 of the 
commutator. It will be noted that the boss 
43 of the pad 40 extends above the riveting 
fillet surface 35 of the rivet member 30, and 
that the boss 57 extends below the riveting 
fillet surface 35 of the riveting member 33. 
Therefore pressure will be applied to the V 
rings 25 before the riveting operation begins. 
The means for applying pressure radially 

to the segments and insulating pieces com 
prises a plurality of slidable clamping blocks 
60 each having a cylindrical recess 61 
adapted to engage with a portion of the 
annulus of segments and insulation pieces. 
Each clamping block 60 is slidably sup 
ported by the pressure pad 40 and is mov 
able with this pad. Each block 60 is pro 
vided with opposite parallel sides which are 
guided by surfaces 62 which define a groove 
63 provided in a guide block 64 which is 
secured to the base 20. The guide block 64 
is provided with a central aperture 65 in 
alignment with the recess 41 of the base 
20. This central aperture 65 receives the 
guide blocks 60 so that they may be per 
mitted to move downwardly with the pres 
Sure pad 40. . 
The blocks 60 are moved laterally by pres 

sure applied through intermediate toggle 
blocks 70 and 71 and pairs of toggle links 
72 and 73. A pin 74 passes through all of 
these members and a bifurcated member 75 
having its branches located between the tog 
gle blocks 71 and the toggle links 73. The 
links 73 are connected with the blocks 60 
by a pin 76. The block 71 is provided with 
a cylindrical recess for receiving the cylin 
drical portion 77 of the block 60 which is 
concentric with the pin 76. Hence a cylin 
drical socket joint is provided between the 
toggle block 71 and the clamping block 60. 
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The links 72 are connected with a stationary 
block 78 by a pin 79. The toggle block 70 
is provided with a cylindrical recess for 
receiving the cylindrical portion 80 of the 
block 78, said portion being concentric with 
the pin 79. Thus a cylindrical socket joint 
is provided between the toggle block 70 and 
the stationary block 78. The block 78 is 
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slidable along the bottom surface 81 of the 
groove 63 in the guide plate 64 and is re 
tained vertically by a plate S2 extending 
over the recess 63 and attached to the plate 
64 by screws 83. The block 78 is adjusted 
along the groove 63 by a screw 84 passing 
threadedly through a wall of the plate 64 
defining the end of the groove 63. The 
screw 84 may be secured in adjusted posi 
tion by lock nut 86. The block 78 may be 
clamped in adjusted position by one or more 
set screws 87 threadedly engaging the plate 
82. By adjusting the block 78 the clamping 
pressure exerted upon the commutator seg 

head 21. 
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ments and insulating pieces may be varied. 
Each folk member 75 is connected with a 

threaded shank 90 which receives a nut 91 
having a spherical upper end 92 adapted to 
be received by a spherical recess 93 of a 
bushing or bearing member 94 which is 
press-fitted within a hole 95 provided in the 
flange 96 of the head 21. The nut 92 may 
be secured in adjusted position relative to 
the threaded shank 90 by a lock nut 97. 
The shank 90 extends through the bushing 
94 and flange 96 and carries near its upper 
end a pin 98. 
The operation of the riveting machine is 

as follows: The head 21 may be reciprocated 
by any suitable mechanism, but the embodi 
ment of the invention illustrated herein is 
particularly adapted for attachment to and 
operation by a punch press. As stated be 
fore the base 20 is preferably mounted upon 
the horizontal support of a punch press and 
the head 21 is operated by the punch press 
plunger. When the mechanism is in the 
position shown in Fig. 2, the commutator 
to be riveted is placed as shown in position 
between the clamping blocks 60 and upon 
the annular boss 43 of plate 40. The clutch, 
not shown, of the punch press is operated by 
a suitable pedal in order to cause the head 
21 to descend. At about the instant of en 
gagement of the annular boss 57 of plate 50 
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with the upper clamping ring 25, the spheri 
cal upper ends 92 of the nuts 91 which sur 
round the rods 90 will be engaged by the 
spherical recesses 93 of bushings 94, which 
are carried by the flange 96 integral with the 

Further downward movement of 
the head 21 will cause the clamping bosses 
43 and 57 to press firmly against the commu 
tator clamping rings 25, and will cause the 
blocks 60 to move into clamping engagement 
with the commutator segments, due to the 
operation of the toggle mechanisms oper 
ated by rods 90. Before the flaring or de 
forming of the ends of the tubular rivet, or 
core 24 of the commutator begins, substan 
tial clamping pressure will be exerted later 

li) 

ally and axially upon the commutator in 
order to hold its parts firmly in assembled 
relation during the rivet flaring operation. 
Further downward movement of the head 
21 will cause the ends of the commutator 
core or rivet 24 to be flared against the ex 
terior faces of the clamping ring 25 as shown 
in Fig. 3. As the riveting operation pro 
gresses the clamping pressure which is ex 
erted laterally upon the commutator will in 

il 5 

crease due to the inward movement of the 
blocks 60. 
As the riveting operation progresses the 

core will decrease in length. Hence there 
will be relative movement between plate 40 
and the riveting member 30, and between 
the plate 50 and the riveting member 33. 
The springs 46 which are supported by the 130 
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base 20 and directly support the plate 40 
will be compressed as the plate 40 moves 
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downwardly relative to the riveting device 
30. Similarly the springs 53 which trans 
mit pressure from the head 21 to the plate 
50, will be compressed as the riveting mem 
ber 33 moves downwardly relative to the 
plate 50. As these springs are compressed 
beyond their initial state of compression the 
clamping pressure exerted upon the con 
mutator rings 25 will be gradually increased. 
The degree of clamping pressure which is 
exerted upon the clamping rings may be 
varied by turning the nuts 49 which engage 
the studs 47. 
Thus the commutator segments will be 

firmly wedged together in a lateral direction 
by lateral pressure exerted by the blocks 60 
during the riveting operation; and the 
clamping rings will be yieldingly urged 
against the tangs of the commutator by pres 
sure which is applied independent of the 
pressure which is exerted to produce the 
commutator-core-flaring operation. Conse 
quently, when pressure applied directly to 
the ends of the commutator core 24 is re 
lieved after the riveting operation, there will 
be substantially no movement or springing 
out of the parts which have been clamped 
between the rings 25. 
The means for riveting over the ends of 

the commutator core is not required to serve 

40 

as the means for exerting clamping pressure 
upon the commutator clamping rings since 
other means are provided for this purpose. 
Therefore, all of the pressure which is ex 
erted upon the ends of the commutator core 
24 by the flaring fillets 35 is utilized or con 
centrated entirely upon the end of the core. 
Therefore a substantial amount of material 
of the commutator core 24 will be flared 
against each clamping ring in order to hold 

commutator campin 
50 

the clamping rings 25 securely after clamp 
ing pressure has been released. 

During the riveting operation the plates 
40 and 50 which carry the annular bosses 43 
and 57 for engaging the lower and upper 

ng rings, respectively, 
may move relative to the base 20 and the head 
21, respectively, and thus adjust the annulus 
of the commutator segments relative to the 
commutator core 24. Thus the core 24 will 
be automatically centered with respect to 
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the clamping rings 25 so that each end of 
the core 24 will project substantially the 
same distance Its. each clamping ring, by 
the time the riveting operation is completed. 
The clamping pressure exerted by the 

block 60 may be varied in two ways: first, 
by turning the nuts 91 so as to vary the dis 
tance between the nuts 91 and the socket 
members 94 when in uppermost position. 
If the nuts 91 are moved upwardly along 
the rods 90, said nuts will be engaged sooner 
by the socket members 94 than if said nuts 

turned outwardly to 

were initially further away from the mem 
bers 94 when in uppermost position. There 
fore the motion of the toggle link rods 74 
will be greater, the blocks 60 will be moved 
a greater distance inwardly toward the com 
mutator, and the clamping pressure will be 
greater. The second manner of adjusting 
the degree of pressure exerted by the clamp 
ing block 60 is by turning the screws 84 in 
wardly in order to move the block 78 in the 
same direction, the lock nuts 86 and set 
screws 87 being first loosened. 
The riveting machine may be adjusted for 

use with commutators having different diam 
eters. The riveting members 30 and 33 may 
be removed and others substituted in order 
to operate upon commutator cores of differ 
ent diameters. Other blocks similar in 
function to the blocks 60 may be substituted 
in order that the commutator engaging sur 
faces of the blocks will have the desired 
curvature. If commutators of larger diam 
eter than that illustrated are to be operated 
upon the nuts 86 and set screws 87 may be 
released in order that the screws 84 may be 

permit adjusting the 
blocks 78 and toggle links along the grooves 
63. The nuts 91 may be adjusted along the 
rods 90 in order that the required move 
tained. - 
While the form of embodiment of the pres 

ent invention as herein disclosed, constitutes 
a preferred form, it is to be understood that 
other forms might be adopted, all coming 
within the scope of the claims which follow. 
What is claimed is as follows: 
1. A riveting machine for a commutator 

comprising an annulus of insulated seg 
ments, clamping rings for engaging the seg 
ments, and a tubular rivet for holding the 
rings in spaced relation, which comprises 
in combination, means for applying lateral 
pressure to the Segments, means for apply 
other means for deforming the rivet to cause it to hold the rings in clamping engagement 
with the segments, and mechanism for oper ating said means. 

2. A riveting machine according to claim 
1 in which the mechanism causes the lateral 
pressure means and the axial-pressure means 
to operate upon the commutator before the 
rivet-deforming means operates upon the 
Commutator, and causes the lateral and axial 
pressure to be maintained upon the commu 
tator while the rivet is being deformed. 

3. A riveting machine according to claim 
1 in which the mechanism causes the lateral 
pressure means and the axial-pressure means 
to operate upon the commutator before the 
rivet deforming operation begins, and causes 
the lateral and axial pressure to be increased 
as the rivet-deforming operation progresses. 

4. A riveting machine according to claim 
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ing axial pressure upon the clamping rings, 110 
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1 and having provisions for adjusting the 
degree of pressure exerted upon the commu 
tator by the lateral-pressure means. 

5. A riveting machine according to claim 
1 and having provisions for adjusting the 
degree of pressure exerted upon the commu 
tator by the axial-pressure means. 

6. A riveting machine according to claim 
1 and having provisions for adapting the 
lateral-pressure means and its operating 
mechanism to commutators of different 
diameters. - - 

7. A riveting machine for a commutator 
comprising an annulus of insulated segments, 
clamping rings for engaging the Segments, 
and a tubular rivet for holding the rings in 
spaced relation, which comprises in com 
bination a base for supporting the commu 
tator, a head movable relative to the base, a 
device carried by the head for deforming 
an end of the tubular rivet, a member sup 
a clamping ring of the commutator, clamp 
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ported by the head and adapted to engage 
ing blocks supported by the base and adapt 
ed to apply lateral pressure to the commu 
tator segments, springs for transmitting 
motion from the head to the member which 
engages the clamping ring, and mechanism 
operated by the head for advancing and 
retracting the clamping blocks relative to 
the commutator. 

8. A riveting machine for a commutator 
comprising an annulus of insulated Seg 
ments, clamping rings for engaging the Seg 
ments, and a tubular rivet for holding the 
rings in spaced relation, which comprises 
in combination, a base for supporting the 
commutator, a head movable relative to the 
base for applying pressure axially to the 
commutator, a device carried by the base 
for deforming an end of the tubular livet, 
a member movable relative to the base and 
adapted to engage a clamping ring of the 
commutator, clamping blocks supported by 
the base and adapted to apply lateral pres 
sure to the commutator segments, springs 
supported by the base and supporting the 
member which engages said commutator 
clamping ring, and mechanism operated by 
the head for advancing and retracting the 
clamping blocks relative to the commutator. 

9. A riveting machine for a commutator 
comprising an annulus of insulated segments, 
clamping rings for engaging the segments, 
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and a tubular rivet for holding the rings in 
spaced relation, which comprises in combi 
nation, a base, a head movable relative to the 
base, aligned rivet-end deforming members 
supported by the head and base respectively, 
members adapted to engage the clamping 
rings and supported by the head and the 
base respectively, so as to engage the clamp 
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ing rings before the deforming operation 
begins, springs for transmitting pressure 
from the head to the ring engaging mem 
ber carried thereby, springs supported by 
the base and directly supporting the other 
clamping ring engaging member, clamping 
blocks for applying lateral pressure to the 
commutator segments and movable with the 
ring engaging members, and mechanism op 
erated by the head for advancing and re 
tracting the clamping blocks relative to the 
commutator. 

10. A riveting machine for a commutator 
comprising an annulus of insulated segments, 
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clamping rings for engaging the segments, 
and a tubular rivet for holding the rings in 
spaced relation, which comprises in combi 
nation, a base, a head movable relative to the 
base, aligned rivet-end deforming members 
supported by the head and base respectively, 
said deforming members having aligned cy 
lindrical shanks spacing the deforming por 
tions thereof from the head and base re spectively, plates supported respectively by 
the head and base and guided by said shanks 
and each having an annular boss for engag 
ing a commutator clamping ring, springs for 
transmitting pressure from the head to the 
plate carried thereby, springs supported by 
the base and directly supporting the other plate, clamping blocks slidably supported by 
the plate associated with the base, and mech 
anism operated by the head for advancing 
and retracting the clamping blocks relative 
to the commutator. 

11. A riveting machine for a commatator 
comprising an annulus of insulated segments, 
clamping rings for engagaing the segments, 
and a tubular rivet for holding the rings in 
spaced relation, which comprises in combi 
nation, a base member for supporting the 
commutator, a head member movable rela 
tive to the base, a device carried by one of 
said members for deforming an end of the 
rivet, slidable clamping blocks movable radi 
ally of the commutator, and mechanism op 
erated by the head for moving each of the 
blocks, said mechanism including a station 
ary block, a pair of connected toggle links, 
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each link being connected with one of the blocks, and means for transmitting pressure 
from the head to the joint of the pair of 
links. - 

115 
12. A riveting machine according to claim 

11 in which the stationary blocks are adjust able laterally with respect to the commu 
tator, and means are provided for securing 
the blocks in adjusted position. 120 

In testimony whereof I hereto affix my 
signature. 

LORA. E. POOLE. 


