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Patented Apr. 14, 1931

UNITED STATES

1,800,567

PATENT OFFICE

LORA E. POOLE, OF ANDERSON, INDIAXNA, ASBIGNCR TO DELCO-REMY CORPORATION,
CF ANDERSCN, INDIANA, A CORPORATION OF DELAWARE

COMMUTATOR RIVIETING MACHINE

Application filed February 15, 1929. Serial

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 the
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ord
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metal V-rings held together by a hollow core
or tubular rivet, the end edges of which are
deformed or swedged against the outer faces
of the V-rings. This is a machine to carry
out part of the method set forth in the patent
to. Conklin, No. 1,508,484, patented Aug. 5,
1924,

One of the objects of the present invention
is to provide a commutator riveting machine
having means for aligning the commutator,
means for clamping the rings, means for
deforming a tubular rivet and means for
stripping the commutator from the aligning
means. The provision of means for aligning
and of means for stripping the commutator
from the aligning means results in increased
production, a more uniform product, and
tewer defective pieces, thereby reducing the
cost of production.

Another object of this invention is to pro-
vide means for automatically feeding pre-
assembled commutators to and from an op-
erating station. This is accomplished by pro-
viding a rotary turn-table having a plurality
of work holders, each work holder being
adapted to hold a commutator and to carry
the commutator to the operating station. The
feeding means permits the operator to insert
pre-assembled commutators on the machine
when the machine is riveting a commutator
thereby increasing the production which also
decreases the cost.

Further objects and advantages of the pres-
ent invention will be apparent from the fol-
lowing description, reference being had to the
accompanying drawings, wherein a preferrved
form of the embodiment of the present in-
vention is clearly shown.

In the drawings:

Fig. 1is a perspective view of the machine,

Eig. 2 is a plan view of the rotary turn-
table.

Ho. 340,073.

Fig. 8 is a sectional view taken on the line
3—3 of Fig. 2.

Fig. 4 is a sectional view of the driving
Mmechanism for the turn-table taken on the
line 4—4 of Fig. 8.

Fig. 5 is a sectional view of the driving
mechanism taken on the line 5—5 of Fig. 4.

Fig.6isa fragmentary sectional view taken
on the line 6—6 of Fig. 2 showing the com-
mutator in position prior to the riveting op-
eration.

Fig. 7 is a sectional view taken on the line
7—7of Fig. 2 immediately after the riveting
operation and prior to the retracting of the
riveting members,

Fig. 8 is a sectional view of the cross head
taken on the line 8—8 of Fig. 7 ‘

ig. 9 is a plan view of the commutator.

Hig. 1is drawn to a smaller scale than Figs,
3,4,5and 8. i

Figs. 6,7 and 9 are drawn to a larger scale
than Figs. 3, 4, 5 and 8.

This machine comprises a frame; a turn-
table mounted on the frame, the turn-table
having mounted thereon 2 plarality of tool
sets including a work support, a clamping
member and a riveting member; means for
intermittentiy rotating the turn-table: a re-
ciprocating cross head carrying an aligning
member; a clamping member; a riveting tool,
and a driving mechanism for the cross head
operating during a rest period of the turn.
table.

Referring to the drawings, 10 designates
an annulus. with metallic segments 11, sep-
arated by non-conducting  segments 19,
These segments have been assembled pre-
viously either by hand or by a suitable ma-
chine for auton atically assembling an an-
nulus of commutators, as for example the
machine disclosed in a copending application
for a patent to Lora . Poole, Serial No.
183.080, filed April 12, 1927, and assigned to
the Delco-Remy Corporation, The assembled
segments are held in position by a metallic
clamping ring 13, which temporarily sup-
ports the annulus of segments. The segments
are sach provided with a dove-tail portion 14
so that the annulus will provide two annular
V-shaped grooves 15. These greoves are
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lined with non-conducting V-shaped lining
1ings 16. These rings are made of non-con-
ducting material which may include mica
and a binding substance which will soften
under the action of heat. For clamping the

- annulus permanently together, there are pro-

‘10

vided a central core 17-and two clamping
rings-18.

Upon
cular plate 28 having an aperture in the cen-
ter into which -is press-fitted a bearing 24,
having journalled therein a stud shaft or pin
95, The pin 25 is fitted into an aperture
96 in the base 21 and is provided with a
threaded end 27 upon which is

. ting a stripping member 29..'The stripping

20

25

plate. 23 in position,

-member 29 -also ‘gerves-as a. washer to hold
the member 29 being”

clamped between a shoulder 30 on the pin

95 4nd the nut 28  Mounted on the turn-

table 922 are a plurality of work supporting
members or pads 32 spaced from the plate 23
by helical springs 34 seated in apertures 36
in the plate 23. Pads 32 are held down by.re-

~ taining members 88, each retaining member

.30
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“ The means for intermitten

‘threadedly engaging the plate.

38 being provided with a pair of shoulders
41 and 43 which overlap the edges of ad-
jacént pads 32, as best seen in Fig. 2. Mem-
ber 38 is attached to plate 23 by screws 40

are prevented from moving radially by the
tubular clamping member 42 which fits into

_az aperture 44 in the plate. The clamping

member 42 is provided with a shoulder 46
which is seated in a recess 48 in plate 23 and

an externally threaded annulus 50 engaging -
“internal threads in the recess 48 holds the.
~ ¢lamping member 42 down .in the recess
1407

against a shoulder 52 provided on the rivet-
ing member 54, which also fits into the aper-
ture 48. . From this it may be readily seen

_that the annulus 50 rigidly holds the rivet-
~ing member 54 and the
5 member 42 in the recess. Member 54 is pro-

tubular clamping

vided with tapered portions 56, 58 and 60,

‘each of ‘which simulates the sides of a frus-

tro-conical member. Intermediate the ta-
pered portions 56 and 58 is a cylindrical sur-

50 face 61. The function of each of these mem-

bers will appear more-clearly later.
tly rotating the

turn-table comprises a driven member 70 of

g Geneva_gear mechanism, :attached -to the

=t
“

i: 414

5 ‘plate 23 by screws 72 and pins 74, the pin 74
‘being press-fitted into apertures 76 and 78 in
the driven member 70 and the plate 23 respec-

tively so as to prevent a relative rotary mo-

tion between the plate 23 and member 70.

The mechanism for intermittently rotating

"the Geneva gear driven member 70 comprises

g Geneva gear ‘driving member 80. The

o6

‘driving member 80 is ‘keyed to'a shaft 82
which carries-a worm gear 84 which is driven

by & worm 86.carried by the shaft 88, upon

the frame 20 is mounted a base 21
“supporting & turn-table 22 comprising a cir-

is a nut 28; abut-

"The pads 32 -

1,800,587 . -

whiéh is mounﬁed a pulley 90 driven by the

“motor 183 through a belt 91.. The part 92

which is integral with the driving member

80, is the usual Geneva gearing lock member
which cooperates with a_ cylindrical recess-

94 in-the Geneva gear driven member 70.
The shelf 96 serves as a cover plate for the
housing 98. : - oL E

- On the upright portion 100 of the frame 20
is mounted the reciprocating cross head 102

‘having mounted thereon a:tool carrying block

103 by screws 105 only one of which is shown.
An aligning member 104, which is retained in

a recess 106 by means of a retaining annular

member 108, is secured to the block 103, by

serews 110. - This aligning member is urged

outwardly from the tool carrying block 103
by helical springs 112:seated in cylindrical re-

70
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80

cesses 114, in the annular collars 116, as best .

‘seen in Fig. 7. The aligning member 104 is

provided with concentric: tapering surfaces
118 and 120 and with an annular recess 122,

85

the function of each of these will appear more

clearly later. Member 104 also has an aper-
ture 124 into which fits a tubular -clamping

member 126 having integral therewith a-

shoulder 128 fitting the récess 106. Through
the center of the tubular member 126 extends
the deforming member 132 provided with a
collar 134- fitting into a suitable apérture.

Member 132 has a threaded end 186 thread-

edly engaging the block 103 and is provided
with tapering surfaces 138,140 and 142, each
of which simulates the sides of a frustro-coni-
cal surface.
tions 138 and 140 is a cylindrical surface 144.

Intermediate the tapered:por--

30

95
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The driving mechanism for intermittently -

reciprocating the cross head 102 comprises a

“continuously driven flywheel and belt pulley

150 which may be driven by a-belt, not shown.
The belt pulley is rotatably mounted on a
shaft 152, journalled in the upright support
100. Mounted upon the shaft 152 is an eccen-

tric which cooperates with the connecting rod-

154, which is pivotally connected to-the cross
head 102, so as to reciprocate the cross head

102 whenever. shaft-152 is rotated,” Rotary

motion may be imparted from’the flywheel
150 to the shaft 152 by means of a one revo-
lution clutch 156 having the driving member

permanently attached to the pulley 150 and

“the driven member-attached to the shaft 152.-
" A suitable mechanism for causing the one
revolution clutch 156 to be engaged will now

be deseribed. . Mournited on‘the driving mem-

‘ber 80 is a detent 160, secured to the Geneva
_gear driving member 80 by screws 161, only
‘one of which is shown. This detent actuates
-a rod 162 passing through a recess 163 in the
‘base 21 and through rectangular transverse
aperture in stub-shaft 25 and pivotally.con-.
nected to an arm 164 by a link 165. Arm 164
is fixedly attached to a shaft 166 journalled

in a pair of brackets 168 attached to the frame
100, only one of the brackets 168 being shown..
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- Near one end of the shaft 166 is mounted an-
~other arm 170, which is pivotally connected

to a trigger, of a well known construction
hence not shown, on the clutch 156, by a con-
necting link 172. A compression spring 174
surrounding a portion of the link 172 and
positioned 1intermediate a nut 176, which
threadedly engagesthe link 172, and a bracket
178 mounted on the frame 100, urges the con-
necting link upwardly toward the clutch 156,
as viewed in Fig. 1, thereby tending to ro-
tate the shaft 166 in a counterclockwise direc-
tion, as viewed in the direction of the arrow
in Fig. 1, so as to bias rod 162 towards mem-
ber 80. It can be readily seen that as the Gen-
eva gear driving member 80 rotates and when
the pin 180 in member 80 is out of engagement

-with Geneva gear driven member 7 0, the de-

tent 160 will move rod 162 to the left, as
viewed in Fig. 4, thereby rotating shaft 166
in a clockwise direction so as to release the
trigger of the one revolution clutch 156,
thereby causing the shaft 152 to be rotated
through one revolution forcing the cross head
102 downwardly and then upwardly.

Operation

The operator, before setting the machine in
motion, places a pre-assembled commutator,
on a work support located in position A and
a pre-assembled commutator on each work

“support from A in a.clockwise direction as
-viewed in Figs. 1 and 2 to and including B.

in Fig. 6 the pre-assembled commutator has
been shown before the operation. The tubu-
lar member 17 is guided by the tapered por-
tion 58 of member 54 and fits snugly over the
cylindrical portion 61 resting on the tapered
portion 56. The lower clamping ring 18 and
the commutator segments 11 and 12 rest on
the supporting pad 32, the supporting pad 32
having a recess 182 so as to permit the seg-
ments 11 and 12 to come in contact with the
pad. - The recess 182 also permits the lower

s 1nsulating V-ring 16 to fit into this recess.

The flywheel 150 may now be set in motion
and then the motor 183 started so asto supply
power to the machine. The turn table 22 is
Intermittently rotated by the Geneva gearing

» 70, 83 so as to periodically rotate the turn

table. The work supports are so arranged on

.the turn table that when the turn table is at -
-rest, the rivet deforming member 54 on the

turn table and the rivet deforming member
182 carried by the reciprocating cross head
152 are aligned.

As the detent 160 on the driven Geneva
gear member 80 actuates member 162 to the
right as viewed in Fig. 4, the flywheel 150
will be connected with the shaft 152 during
one revolution of the flywheel, thereby

‘bringing the crosshead 102 down to the po-
-sition disclosed in Fig. 7 so as first to align

~ the commutator segments by means of mem-

ber 104 engaging the commutator segments

-3

by its surfaces 118 and 120 so as to resiliently
hold the segments between members 32 and
104, then to clamp clamping rings 18 be-
tween clamping members 42 and 124 so as to
force the rings 18 into the V-shaped notches
14 in the segments 11 and 12. After the
rings 18 have been partially clamped by
members 42 and 124, the tubular member 17
will then be engaged by member 182, and as
member 132 approaches member 54, each of
the ends of 17 will be flared or swedged, as
clearly seen in Fig. 7. ‘

As the crosshead returns to the “up” po-
sition, the commutator may follow the cross-
head upwardly part ways. The upward
movement, however, is limited, as the strip-
ping member 29 will engage the outwardly
extending riser bars 212, thereby limiting
the upward movement of the commutator
and stripping it from the aligning means.

Immediately after the crosshead has
cleared the commutator segments, the driv-
ing member of the Geneva gear 80 is ready
to engage and rotate the driven member 70,
thereby advancing ancther work support
with a pre-assembled commutator thereon
to position B, which will be acted upon next.
The detent 160 again engages member 162
thereby setting the crosshead in motion so as
to rivet the tubular member of this commu-
tator.

During the rest period of the work table
and during the time that the commutator
segment is being acted upon by the recipro-
cating crosshead, the operator places a pre-
assembled commutator on the work support,
which has been advanced to position A, there
being sufficient time during the rest period
for the operator to remove a riveted com-
mutator at station C and to place a pre-
assembled commutator on the work support
at station A.

It will be noted in Fig. 7 that the tubular
member 17 has been partially flared, the rea-
son for this being that it is sometimes de-
sirable to first. partially flare the rivets so
as to loosely hold the commutator segments
and then to. apply heat so as to soften the
insulating material to permit the final oper-
atlon of assembling the commutator seg-
ments.

This invention is not limited to the manu-
facture of commutators having two rings,
each separate from the tubular core. It may
be used with a slight modification in the
manufacture of commutators having one of
the V-rings integral with the sleeve. It may
also_be used where the clamping rings are
fixed in position in one step. It will be read-
ily seen that this machine will expedite the
step of riveting the commutators in that the
commutator segments are automatically
aligned with the deforming members, in
that the pre-assembled commutators are
automatically fed to the deforming mem-
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~bers, and in that the commutators are autso-
.matically stripped from the aligning means,

*thereby reducing the. manual labor required,”

consequently securing & more uniform prod-
uet and materlally reducmd cost of - produe—
_.‘tlon

While the form of embodlment 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 1nsuhted segments,

-clamping rings for engaging the semnents,;

and-a tubular rivet for “holding the rings in

’spaced relation, which comprises in: combi-

nation; a plurahty of movable devices each

“-adapted to hold a preassembled commutator,

20

means for forming the end of the rivet so as to -

" -hold the clamping rings in spaced relatmn,
-and means. for automatically moving  the

- commutator holdmg devices successwely into

’ ;rlvet forming position.:

anda tubular rivet: for:holding the rings in’

BT

3D

2. A rlvetmfr machine for a commutator
.:compusmg an annulus of insulated segments,
“clamping rings for:engaging the:segments,

- spaced relation, which comprises in combina-
tion, a- turn-table having a plurality of de-
vices each adapted to support a comiutator,

means for intermittently rotating the turn--
- table,a device for forming the end of the rivet -

tohold the clamping rings in spaced relation,
and -a mechanism-for. operatmg said rivet
forming device durmg a rest perlod of said

~ - turn- table

8+ Al-riveting machme for ar commu’nator
comprising an annulus ofinsulated segments,
clamping rings for engaging-the segients,

“and a-tubular rivet for holding the.rings in -
~COMPTISing an annulus of insulated segments,

- spaced relation, which comprises in‘combina-

“tion, &' plurality of devices each adapted to

“~“holda pre- -assembled commutator ; means for

-forming .the ends of the rivets to hold the
~clamping ringsin spaced relation ; and means

~for moving: the work holders. mtermlttentlv.

~and._successively to. and from the rivet end
forming means and means for causing the end

“forming means to-operate durmo a rest pe-i

rlod of ‘the work-holders.
-4. A riveting machine for a commutator

-comptising an annulus of insulated segments,

spaced: relation, which comprises-in combina-

~.clamping ‘rings for engaging the segments,

and a tubular rivet for holchntr the rings:in

“tion,ia base;a head. movable relative to'the
" :base, aligned rivet-end deforming- members

S 160

,~»supp01ted by the head and base respectlvely,

members engaging .the clamping rings and

- supported by the head:and base respectwely,

_independent means supported -by the head

- for-aligning the commutator with said rivet

deformmg members and said ring clamping
members, ithe: clampmw members endagmg

1,800,567

_the rings before the deformmg operatlon be-
ins, and mechanism for operating the mov--

able head for advancing said head toward the

_base whereby the tubular rivet is deformed
g0 as to hold the clamping rlngs in engage—-

ment with the segments. - :
- 5. A tiveting machine for a commutatm

70

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 combina-
~tion, a work table a plurality of: tool sets
_mounted on the work table, each tool set in-
~cluding a resiliently mounted pad for sup-

portmfr the pre-assembled . commutator, a

clamping ‘member for engaging one of the
_clamping rings and a rivet deforming mem- .

ber-for deformma the rivet; and Ineans co-

‘operating with ea ach of the tool sets in suc-
cession for clamping the parts against the

tool set for-holding. the clamping rings in
spaced relation and for: causing the. tubular

‘rivet to-be deformed,. :
6. ‘A riveting machine for' a: commutator
'comprlsmg 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 combi-

~nation, a work table a plurality.of tool sets
mounted on the Work table, each tool set in-:
.cludmg a work suppert for supporting the’

work piece, a clamping member for engag-
ing one of the clamping rings, and-a rivet de-

forming -member for deforming the-rivet;
- driving means; and movable means actuated:
by the. driving means for cooperating with
~each of the tool sets in succession for clamp-
ing the work against the tool set so as to hold .

the clamping rings in spaced relation and to
cause the tubular rivet to be deformeéd. -
7. A riveting machine:-for a commutator

~clamping  rings for engaging the segments,

and a tubular rivet for. holding the rings in

spaced relation, which comprises in combina-
" tion;-a: work table ‘a plurality of tool sets
mounted on the work’ table, each tool set in-

‘cluding a work support, and a rivet support; -
-driving. means; movable means actuated by

the " driving member for- cooperating with
each of the tool sets.in succession for clamp-

ing the work ‘against.the tool set, the-mov-

able means. swedgmd the rivet When clamp-

~ing the workagainst the tool sets so-as to hold
“the clamping rings in engawement W1th the

segments. .
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8.../A: riveting machine for a commutator )

comprising'an: annulus of insulated segments,

-clamping rings for engaging ‘the segiments,
-and a tubular rivet for holding the rings'in -1
-spaced relation, which comprises'in combina-
-tion,-a ‘work table a plurality of ‘tool sets,

each tool set 1nclud1ng a clamping ‘member N

-and” a rivet supporting ‘member; driving
“means; movable means actuated by the driv-
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ing means; a clamping member carried by the
movable means cooperating with each of the
clamping members on the work table in suc-
cession to hold the clamping rings in spaced
relation; and a rivet deforming means car-
ried by said movable means for deforming the
rivet when the clamping rings are held in
spaced relation by the clamping members.

9. A machine of the class described, com-
prising in combination, a rotary turn table;
a plurality of work supports mounted on the
turn table, each support including a resilient-
ly mounted annulus and a fixed core, the an-
nulus and the core cooperating to hold a work
piece; a reciprocating crosshead; a forming
tool carried by the cross-head; means for in-
termittently rotating the turn table to align
the work supports in succession with the tool ;
means carried by the cross head for aligning
a workpiece, said work piece being supported
by the work support in alignment with the
forming tool; and means for reciprocating
the cross head during the rest period of the
turn table whereby the tool is caused to de-
form the work piece.

10. 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 combi-
nation, means for aligning the commutator
segments; means for applying axial pressure
upon the clamping rings; other means for de-
forming the rivet to cause it to hold the rings
in clamping engagement with the segments,
said aligning means aligning the commutator
with the rivet deforming means before the
axial pressure means operates and causes
axial pressure to be maintained upon the
commutator while the rivet is being de-
formed; and mechanism for operating each
of said means. ’

In testimony whereof I hereto affix my sig-
nature.

LORA E. POOLE.




