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2 Claims.

1

My invention relates to an apparatus for stak-
ing armature winding leads to commusator bars
and simultaneously cutting off the excess length
of such leads.

As is well known in the manufacture of elec-
tric motors, generators and similar machines
employing commutators, the winding machines
which wind the armature coils automatically
provide a series of loops of wire which, after

the windings have been mounted on a shaft with

a commutator, must be secured to the commu-
tator bars.  This may be done by providing =2
short slot in the end of each bar adjacent to
the winding, placing a loop in the slot and pean-

ing over the edges of the slot in order to secure !

the loop in place. Thereafter, the excess length
of the loop must be cut off. Heretofore, the
peaning and cutting operations have heen per-
formed separately and by hand.

In accordance with the present invention I S

have provided a power operated machine, hav-
ing an upsetting punch and a cut-off knife so
associated that both the staking and cutting
operations are performed  simultaneously and
with a single stroke of the machine.

The above, as well as further objects and
advantages of my invention will be apparent
fromn the following description considered in
connection with the accompanying drawings,
which form a part of the speecification and of
which,

Fig. 1 is a perspective view of an apparatus
in accordance with my invention;

Fig. 2 is a cross-sectional view of a portion of
the apparatus shown in Fig. 1;

Fig. 3 is a cross-sectional view on an enlarged
scale of a portion of the apparatus shown in Fig.
2 together with a portion of a commutator; and

Fig. 4 is an elevational view of a portion of a
commutator after the leads have been staked
to the commutator bars.

Referring more particularly to Fig. 1, refer-
ence character 18 designates a suitable base
upon which is mounted a pair of supports 2
and 4. The upper ends of these supports are
formed with semi-circular recesses for receiving
an armature shaft (6. As is well known, this
shaift has mounted thereon a commutator (8
and an armature winding 28. The winding is
formed with a plurality of loops 22 coming out
from one end thereof, the number of such loops
corresponding to the number of bars 24 of the
commutator.

Extending upwardly from the base I8 is a
pedestal 2¢ which carries an arm 28. Recipro-
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cably mounted in the arm. is a plunger 30, a
spring 32 being provided for urging the plunger
upwardly. The upper end of the plunger is
connected to a power operated member 34 which
may constitute the armature of a solenoid or
the piston of a power cylinder, either of which
may be housed in the casing 35 mounted on the
vertical member 38 carried by the arm 28.

Secured to the lower end of the plunger 89 is
a member 40 provided with a threaded bore 42
extending inwardly from its lower end. - In-
wardly from the threaded bore is a recess hav-
ing an end surface 44. A sleeve 48 is threaded
into the bore 42 and a locknut 48 is provided for
retaining the sleeve in adjusted position with
respect to the member 49.

An upsetting punch 89 is reciprocably mount-
ed within the sleeve 45. The punch is provided
with a collar §2 which is received in an enlarged
portion of the bore of the sleeve 48 and a coil
spring 54 is compressed between this collar and
a plug 86 which is threaded. into the upper end
of the enlarged portion of the bore. The lower
end of the sleeve 46 is formed as a skirt portion
8§ which extends downwardly along one side of
the punch 56, the lower end of the skirt portion
being ground to form a cutting edge 60.

The above described device operates as fol-
lows:

An armature, as is shown in Fig. 1, is placed on
the supports {2 and i4. Previously, the winding
2§ has been wound on the shaft {8 and the leads
22 extend outwardly from one end of the wind-
ing. Likewise, a commutator 18 has been suit-
ably secured to the shaft and the inner end of
each bhar 24 of the armature has been provided
with a short slot 62.

The forward support 12 is so positioned that,
when the outer end of the commutator is held
against i, the slots 82 are underneath the punch,
§0. The operator takes one of the loops 22 and
blaces. it so that an intermediate portion thereof
extends through a slot §2. The armature is then
turned by hand until this slot is directly under-
neath the punch 58, whereupon the power de-
vice within the casing 36 is operated, as by
means of a foot treadle, so as to move the plung-
er 30 and member 46 downwardly. As soon as
the lower end of the punch strikes the commuta-
tor, the punch stops but the plunger 30 and
member 4§ continue to move downwardly, thus
compressing the spring 54. The presence of the
punch spanning the slot 62 assures that the loop
22 remains in the slot during the subseguent
staking and cutting operations. When the sur-
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tace 44 strikes the uppér end of the punch, there
is imparted a sharp hammer-like blow or im-
pact to the latter which causes its lower end to
upset the metal at the edges of the slot 62, thus
peaning the metal over the wire of the loop 22
which is within the slot, as is shown at 64 in Fig.
4. At substantially the same- time the- cutting
edge 60.0f the skirt portion 58 severs the execess
length of the loop beyond the point where the
loop has been staked to the commutator bar;,
as is shown in Fig. 3. Thereafter, the next
loop is placed in a slot 62 and the commutator
rotated sufficiently so as to bring this slot un-
derneath the punch.

Inasmuch as the relative metion: between: the:
sleeve 46 and the punch 56 is terminated by the:
end of the punch being struck. by the surface a4
on the member 43, the length of the stroke of
the punch relative to the member 48 niay be:
varied by adjusting the latter member with
respect. to the member 42, Such adjustment may
be aceomplished by loosening the locknut: 48 and
turning the sleeve 45 into-or out of the bore 42,
Such adjustment is desirable in erder that proper
initial relationship may be obtained between the
cutting edge-66-and the end of the punch when
the latter is in its fully retracted position. Alse,
it is of eourse necessary to occasienally grind
down the lower end of the skirt. 58 in order to
resharpen the cutting edge 63, and this shorten-
ing of the skirt. may be compensated by turning
the sleeve 46 outwardly from the member: 46-so
that: the vertical distance between the lower end
of the punch and the cutting edge will remain
constant.

The fact that the punch 5&is reciprocable with
respect to the. sleeve 46 and member 40 not only
results-in the: advantage of the punch receiving
a sharp: hammer-like blow, but it also makes it
possible to have the lower end. of the punch in
close  proximity to the commutator- when the
punch is in extended position, while still provid-
ing a stroke of sufficient length for the plunger
36 and member 48. In arder that the operatar
may line up the punch properly with the slot
it is essential that the. punch be: fairly close to
the slot. However; if the stroke of the plunger
30: and member 46 were limited to such.a short
distance, there would not be sufficient impact: to;
properly upset the metal of the commutator-bar.
By making the punch slidable in the sleeve 486,
both: close: proximity to the slot and a stroke of
sufficient. lengthr are obtained.

As the successive loops are staked to.the com=-
mutator bars a piece of insulating tape 66, fed
through.a hole §8 in the base 10 from a roll suit=
ably supported therebeneath, may be: wrapped
around the leads between the point: where they
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are staked to the commutator and the point where
they come out of the winding. The purpose of
this tape is to retain the leads in position during
the subsequent impregnating step and to aid in
preventing the leads from being bowed outwardly
by the action of centrifugal force when the arma-
ture is-rotated: at high speed:in: the motor or gen-
erator of which it becomes.a.part.

While I have described one more or less specific
embodiment of my invention this has been done
for purposes of illustration only and the scope
of my; invention is not to be limited thereby, but
is to be determined from the appended claims.

What Eclaimis::

1.. A tool for staking leads to commutator bars
comprising a-body member adapted to be mounted
for reciprocation, an elongated punch having a
punch surface at one end, means mounting the
punel: for reciprocating movement in said body
member, means urging said punch outwardly of
said: body member to a- limited extent, a cutter
immovably mounted on.and relative to said body
member and:having a.cutting edge adjacent one
side only of said punch with its edge effective in
the same direction as said punch, and means on
said body member for engaging the other end
of said punch when the punch is retracted by
engagement with a commutator to positively
strike said other end.and deliver a blow to said
punch, the length of said punch relative. to-the
distance between said cutting edge and the last
mentioned means being such that said puneh sur-
face cannot be retracted inwardly of said cutting
edge.

2. The structure of claim 1 -having cooperating
means for maintaining said body member and
gaid punch mounting means in assembled rela-
tion in a. manner to afford axial adjustment of
said punch mounting means relative to said body
member.

JOEN J. CURRIVAN.
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