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4 Claims,
1

This invention relates to the art of manufac-
turing terminals from strip sheet metal and for
mechanically and electrically conneciing them
with a wire,

It is an object of the present invention to
provide apparatus adapted to be operated by a
bunch press and which forms terminals from a
strip of sheet metal fed lengthwise which severs
them successively from the strip and feeds them
to a station where an operator applies a wire
to the terminal and where devices crimp porticns
of the terminal around the wire and where weld-
ing electrodes connected with a welding current
source are applied to weld the bhared core to the
terminal. The apparatus comprises a base gs-
sembly adapted for mounting on the bress bed
and a head assembly adapted for support by
the press ram, said assemblies having cooperat-
ing punches and dies which respectively operate
at stations to shape the strip to progressively
form a terminal having ears for attaching the
terminal to a wire having a bared core portion
extending from the insulated portion of the wire
and having, at the last operating station, means
for crimping the ears around the wire and elec-
trodes for welding the core to the terminal, said
assemblies providing at a station in advance of
the welding station, means for severing the ter-
minal from the strip fed by the press, and the
base assembly providing means for guiding sev-
ered terminals in the welding station and for
maintaining location thereof at the welding
station.

Further objects and advantages of the present
invention will be apparent from the following
description, reference being had to the accom-
panying drawings, wherein a preferred embodi-
ment of the present invention is clearly shown.

In the drawings:

Fig. 1 is a front view of a machine embodying
the invention.

Figs. 1A, 1B and 1C are fragmentary sectional
views taken, respectively, on lines 1A-—1A, iIB—IB
and IC—IC of Fig. 1.

Fig. 2 is a side view of the machine, partly
in section, the section being taken on line 2—2
of Fig. 1.

Fig. 3 is a sectional view on line 3—3 of Fig. 1.

Fig. 4 is a sectional view on line 4—4 of Fig. 3.

Fig. 5 is a perspective view showing the steps
of forming a terminal clip, the left end ter-
minal clip being attached to a wire.

Figs. 6, 7 and 8 are sectional views, taken
respectively, on lines 6—8, 7—7 and 8—8 of Fig. 3.

Fig. 9 is a view similar to Fig. 4 showing parts
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r
thereof in different positions.
of Fig, 17 enlarged.

Figs. 10 and 11 are sectional views on the lines
186—10 and I{—I{ of Fig. 3.

Fig. 11A is an enlargement of a portion of
Fig. 11.

Figs. 12, 13 and 14 are sectional views on lines
12—I12, 13—13 and 14—{4 of mig. 3.

Fig. 14A is a view similar to Fig. 14, showing
the parts thereof in different positions.

Fig. 15 is a sectional view on line | 5—I15 of
Fig. 18.

Fig. 15A is a view similar to Fig. 15, showing
parts thereof in different positions.

Fig. 16 is a plan view of a lower die cover plate.

Figs. 16A and 17 are views, respectively, in the
direction of arrows [6A and 7 of Fig. 16.

Fig. 18 is a plan view of the lower die assem-
bly on line 18—I18 of Fig. 3.

Fig. 19 is a bottom view of the upper punch
assembly on line 19—I§ of Fig. 3.

Fig. 20 is a plan view of the strip as it is
formed by the punches and dies shown in Figs.
18 and 19.

Referring to Fig. 5, a strip of material 39 is
operated upon by punches and dies capable of
being mounted in a conventional punch press
having means for feeding the strip in a direc-
tion which is toward the left in Pigs. 5 and 3
and down in Fig. 20. At various stations, num-
bered [ to 8 in Figs. 5 and 20, certain operations
are performed. At station 1, the strip is de-
formed to provide a small boss 31 (Fig. 5). As
the strip is fed toward the left in Fig. 3, it passes

Fig. 9A is part

5 through a groove 33a (Fig. 16) brovided by g

cover plate 83 attached by screws 33s (Figs. 3
and 4) to two die holders 34 and 35 which, as
shown in Fig. 18, are fastened together by
screws 38 so that they meet on the lines 31 and
38. These plates 34 and 35 secure between them
2 plate 48 which, as shown in Figs. 3, 6 and 18,
locates a punch 41 which is confined in a groove
of plate 48 by a block 42. Punch 4{ is in align-
ment with a socket 44 of a die 45 clamped be-
tween plates 48 and 47 (Pig. 19) and held to-
gether by screws 48. Plates 34 and 35 are at-
tached to a base 50 (Fig. 18) mounted on the
bed B (Fig. 2) of the punch bress. Plates 46
and 47 are attached to a head 51 having a dove-
tail flange 524 (Fig. 1) received by a similar
greove in the ram or plunger 52 guided by the
frame 53 (®Fig. 2) of the punch press. As the
ram 52 descends, the strip 30 is squeezed bhe-
tween the die 45 and the punch 41 (Figs. 3 and 6)
to form the boss 3t (Fig. 5). The die 45 (Fig. 6)

e
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3
passes through a hole 33b (Fig. 17) in cover 33
which provides a groove 33c¢ which receives the
boss 31.

At station 2 (Figs. 5 and 20), the strip 36 is

shapsd to form the blank 88 having ears §i, 82
and §3 which are joined to the sirip 30 by a neck
64. The cperation of forming the blank 9 is
performed by punches and dies at station 2 as
shown in Fig. 7. Punches §§ and §7 are confined
between bars £5 and 47 (Fig. 19) with a spac-
ing block 68 between them. Dies 86 and €7 co-
operate with a fixed punch ¢ (Fig. 18) which
is received between them, said punch having a
central groove receiving a tang 7f of the block
43 and said punch 7§ being located between blocks
14 and 75 confined between bars 34 and 3% (Fig.
18). ‘The blocks 74 and 75 and the bars 34 and
35 are provided with inciined surfaces 74a, 75a,
34a, 35¢ and the base 39 is provided with sur-
faces 50a (Fig. 7), which provide inclined chutes
down which the mstal sheared from the strip to
form the blank 86 (Fig. 5) may descend.

The operation performed &b station 3 (Fig. 5)
is to bend the ears ¢ as shown at 8fa. This
operation is performed by a punch 8% (Fig. 8
integral with a block 8! confined between bars
45 and 47 (Fig. 19) and having prongs 82 which
cooperate with a die 83 (Figs. 8 and 18) having
a slightly depressed surface 84 and having in-
clined surfaces 83¢ shaped to produce the bend-
ing of the ears 81 and §ia. Recess 33/ in cover
33 receives punch 88 and holes 33g receive the
prongs 82 (Figs. 16 and 8).

The next operation is o cause the ears of the
blank §6 to be bent, as shown at station & (Fig.
B), into the positions §ib, §2a and 634, respec-
tively. For this purpose, the cover plate 23 (Fig.
i8) provides a rib 327 about which the ears are
pent by upward movement of a head g1 (Fig. D
of a rod 92, said head §! moving from the posi-
tion shown in Fig. 4 o that shown in Fig. 9.
During this movement, the prongs of the head
91 are received by holes 33k (Fig. 16) of plate
33. Head 8! moves between bars 84 and 38.
Normeally the head is down as shown in ¥Fig. 4.
To hold it down there is 2 spring 23 confined
betwesn a washer 84 bearing against the base 50
and a washer 95 bearing against a nut 26 at-
tached to the threaded end of rod 92. Rod 82
has a notch 87 for receiving an end of a lever
98 pivotally supporied by a pin 89 fized to a
bracket $86 which screws i1 attach to base 56.
MMovement of the head 9! from the position shown
in Pig. 4 to that shown in Fig. 9, is effect-
ed during downward movement of the head §i
by virtue of engagement with the lever 83 by a
screw 102 threaded through a bracket {83 which
screws 104 attach to head 81. Screw {82 is ad-
justable and is retained in the desired posi-
tion of adiustment by lock nut {85. During the
operation at station 8, the central part of the
blank 68 is confined between rib 387 (Fig. 9
and a rib 8ib of a block 8i¢ (Fig. 3) which ap-
pears H-shaped in Fig. 18 and is confined be-
tween bars 36 and 35. At station 5 (Fig. 5), no
change is made in the formation of the terminal.
At station 8, the neck 84 is severed by the co-
operation of a punch 110 (Fig. 10) confined be-
tween bars 46 and 47 (Figs. 10 and 19) and co-
operating with a die {{i (Fig. 18) having a
groove (12 for receiving the punch, and groove
being closed by a block 112 (Fig. 18). Base 50
has a hole 1#2a through which the severed neck
84 gravitates. Plate 33 has a hole 33k (Fig. 16)
which receives the punch {18.
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At station T (Fig. 5), the ears 6i are formed
as shown at 6lc. This is eifected by the co-
operation of a die 126 (Fig. 11) retained be-
tween bars 48 and 47 and cooperating with an
anvil 121 which screws 122 (Fig. 3) attach to
a bar 123 which screws 124 attach to plate 33
(Fig. 11). During the operation at station 1,
the central point of the terminal T is supported
by a surface {2ie (Fig. 11) of a block 121d.
The anvil 121 carries pins 125 (Fig. 3) which
are received in the space between the bent-over
edges of ears 6lc (Fig. 5), thus locating the ter-
minal clip T rotatively relative to the anvil 121.
As the strip 20 moves to the left in Figs. 5 and 3,
it will push the severed terminal T from station
6 tc station 7 and from station 7 to station 8. As
the terminal T moves from station T to
station 8 (Fig. 5), the bent ears 8ic receive be-
tween therm the left hand pin 125 on the anvil 1214
so that the terminal will not turn while at sta-
tion 8.

As shown in Figs. 3, SA and 16, plate 33 has
a notch 331 which receives anvil {21 and the
rib 837 has the groove 330 at its bottom and
two side grooves 3%m which receive ears 6{ bent
to 81D at station 4 (Fig. b).

At station 8, the terminal is attached to the
wire W and is welded thereto. The operator
places the wire W with its bared core C upon the
terminal T. 'To locate the wire properly with
respect to the terminal, the operator pushes the
core C against a stop bar 130 which is guided
for horizontal movament by a plate 131 and
which is urged to the right in the position shown
by a spring 182 within a hollow plug {323 secured
into a plate 134 fastened to plate [31. Right
movement of the bar 1368 by spring 132 is limited
by the engagement with the end of a noich 138
of plate 131 by pin {38 attached to bar 130.
Plate 131 has a groove {37 for receiving a bar
(38 attached to head 5( (Fig. 15A) and having
an oblique camming surface {3%. Bar 138 is
received by a groove 14§ in bar (383; and the
corner (&1 of groove 148 is engaged by the sur-
face 138 as the bar 138 moves to the position
shown in Fig. 15A to effect retraction of the strip
{38 to permit engagement of the work by a
welding electrode. While the terminal is sup-
ported by a projection 158 of a block {5f con-
fined between plates 34 and 35 (Fig. 13), dies
151 and (53 (Figs. 13 and 3) confined between
bars 46 and &7 (Fig. 19), descend to cause, re-
spectively, the operations of bending the ears 83
around the insulation of the wire W as indicated
at 63b (Fig. 5) and the operation of bending
the ears 82 around the bared core C of the wire as
indicated at 62b.

The core C is welded to the terminal T while the
terminal T is suvported by a fixed electrode {88
(Fig. 3) and a movable electrode (8] is caused
to descend upon the core and exert pressure
thereon while welding current passes. Electrode
159 (Figs. 1 and 2) extends through a block 188h
confined between bars 34 and 35 (Fig. 18) and
the tubular, waber ccoled holder {884 which sup-
ports electrode 160 extends through a non-con-
ducting bushing 162 supported by & ked B, a non-
conducting bushing (88 in a bracket 154 and &
split threaded bushing {85 threaded into a clamp-
ing bracket {68. Brackets {54 and {66 are se-
cured to a plate {87 which screws {€3 attach to
bed B, said plate 187 being insulated by the pro-
vision of non-conducting plates {88 and non-
conducting bushings 1718 (Fig. 1C). The elec-
trode holder 18%9¢ can be adjusted vertically and
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then clamped in adjusted position by the turn-
ing of a screw I1f (Fig. 1B) which causes a
clamping porticn {72 of bracket 166 to be drawn
tightly against the split bushing 165 and the lat-~
ter thereby retracted around the electrode holder
168a.

The upper electrode 151 is mounted in a tubu-
lar, water cooled holder {6ig which is supported
by the press ram 52 and guided for vertical move-
ment relative .thereto by brackets 175 and 118
attached to a plate (17 which (as shown in Fig.
1A) together with a plate {718 is attached to the
ram §2 by screws $79 which pass through non-
conducting plates 180 and 18] and non-conduct~
ing bushings 182. Holder {§la is embraced by a
clamp ring 184 (Fig. 1A) which can be adjusted
along the electrode and then clamped thereto
by tightening of a screw 185 (Fig. 1A). Hold-
er {8ia is prevented from turning due to the loca-
tion of arms {288 which are part of the clamp ring
(84 between pins {87 attached to bracket 1715,
A spring 188 is confined between the clamp 184
and the lower end of a bushing (88 threaded
through the bracket {76 and tends to urge the
latter against the bracket [15. When the elec~
trode 18! is caused by ram 52 to descend upon
the wire core C, the ram 52 travels slightly further
so that the spring 88 urges the electrode {61
against the core C with pressure which can be ad-
justed by turning the bushing i89. When the
ram 82 is raised, the bracket {75 engages the
clamp ring {84 to lift the holder {§ig and the
supported electrode 151.

The electrode holders {60a and {Sia are con-
nected with a welding current source by con-
necting straps, not shown, and by hoses (not
shown) with a source of cooling water.

During the operations performed at station 8,
the wire W is clamped between plungers 186 and
{81 (Figs. 14 and 14A). Plunger 19§ is guided
by a block 192 received between bars 34 and 35
and is urged upwardly by a spring 193 until lugs
{94 of the plunger 188 engage shoulders 195 of the
block 192, Plunger {81 is guided by a block 19§
which, as shown in Fig. 19, is attached to plates
46 and 47 by screws 197, A spring 198 (Fig. 14)
urges plunger (3! downwardly until lugs (99
thersof engage shoulders 298 of block 196. As the
head §{ moves down from the position shown in

Fig. 14 to that shown in Fig. 14A to cause the wire !

W to be clamped between the plungers 191 and 159,
the plunger 188 is moved to the position shown in
Fig. 14A wherein a hols 201 of the plunger re-
ceives a pin 282 which moves horizontally to the
right due to the action of a spring 203 surrounding
a rod 294 bearing upwardly against a washer 203
urged by the spring 288 against the head 5i and
bearing downwardly against a washer 285 which
bears against a lever 285 pivoted at 207 on a plate
208 and connected by pin 289 with the pin 202.
The plunger {88 is held down after the wire is at-
tached to the terminal while the operator removes
the wire with terminal attached. It is desirable to
hold the plunger {82 down during withdrawal
of the wire because the lower spring 193, if al-
lowed to expand, and lift the plunger 195 o nor-
mal position as the head 51 (Fig. 3) begins up-
ward movement, might cause bending of the wire
where it joins the terminal. When the head 51
returns to its upper position shown in Fig. 14, the
pin 282 is retracted from the hole 20i of plunger
198 to allow the plunger to return to the posi-
tion shown in Fig. 14, The retraction of the pin
282 is effected by upward movement of rod 204 at
the time when nuts 218 on the upper end of rod
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204 are being moved upwardly by head 5t and the
nuts 211 on the lower end of rod 204 are engag-
ing lever 206 to move it clockwise.

During the vertical movements of head 51
(Fig. 4) relative to base 50, the pilot bushings
$1b thereof receive pilot pins 50p attached to the
base 50. Actually the separation of head 5i from
base §0 is not so great as shown in Figs. 3 and 4
and other figures. Separation is shown greater
than normal for clarity of illustration.

The ears 61 which are formed as shown af §iC
in Fig. 5 provide a socket for reeciving a plug con-
nector. If the terminal to be formed and at-
tached to a wire were one having a flat plate in-
stead of a socket, the blank 68 would be one which
provides, between ears 62 at station 2 (Fig. 5),
and neck &4 a flat plate sometimes known as a
spade which is adapted to be received by a spade-
terminal-receiving connector socket. If the ter-
minal is one having a flat end, the operation at
stations 3 and 7 would be omitted. Since the an-
vil 121 would not be required, the cover plate 33
would be long enough to provide a groove 83a
which would extend to stop bar 3¢ (Fig. 3) so
that the terminal, after having been severed,
would be located edgewise at the last station
where the operations are performed as described
for station 8 of the illustrated apparatus.

The welding and terminal shaping operations
performed at station 8 require close spacing of
electrode 164 and dies (53 and 152 and close
spacing of electrode {69 and block {5{ (Fig. 3).
It is advantageous to sever the terminal T in
advance of its arrival at station 8 and to cause
movement of the severed terminals by movement
of the unsevered strip. For the guidance of the
severed terminals, the anvil 12{ at station 1 is
used.

While the embediment of the bresent inven-
tion as herein disclosed, constitutes a preferred
form it is to be understood that other forms
might be adopted.

What is claimed is as follows:

1. Apparatus for forming a terminal clip from
a metal strip and attaching the elip to an elec-
trical conductor, comprising fixed forming dies,
& member for supporting said dies in a generally
aligned relationship, a ram movable relatively
to the dies, a plurality of punches supported by
the ram in normally spaced alignment with said
dies and adapted to cooperate therewith, means
operable to move the ram so as to bring all of
said punches into cooperative engagement with
the dies as said metal strip is moved past the
dies in order to progressively form a terminal
having a plurality of ears by means of which
the terminal is attached to an insulated wire
having a bared core portion, means for moving
said strip lengthwise past said dies intermittently
so that a part of the strip from which a clip
is formed is progressively moved to different
positions with respect to saig dies, said punches
and said dies coacting at said different positions
to form said clip, said ram including a punch
adapted to coact with an oppositely disposed die
to crimp a first set of ears of said clip around
the bared core and a second set of ears about
the insulated part of the wire at the last position
cccupied by said clip before it is moved beyond
the dies, a fixed electrode mounted on said die
supporting member, another electrode mounted
upon said ram and movabkle with respect there-
to, said electrodes adapted to coact to weld said
first set of ears to said bared core concurrently
with said crimping operation, means for severing

—
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the terminal clip from said strip before :the
crimping and welding operations, and ‘guiding
means in zlignment with a path of movement of
said strip for guiding the severed clip whereby
movement of the strip effects movement of the
clip to the ecrimping position.

9. Apparatus for forming a terminal clip from
a metal strip and attaching the clip to an elec-
trical conductor, comprising fixed forming dies,
a member for supporting said dies in a generally
aligned relationship, a ram movable relatively
to the dies, a plurality of punches supported by
the ram in normally spaced alignment with said
dies and adapted to cooperate therewith, means
operable to move the ram so as to bring all -of
said punches into ccoperative engagement with
the dies as said metal strip is moved past the
dies in order to form a terminal having a plu-
rality of ears by means of which the terminal
is.attached to an insulated wire having a bared
core portion, means for moving said strip length-
wise past said dies intermittently so that a part
of the strip from which the clip is formed is
progressively moved to different positions with
respect to said dies, ssid punches and dies co-
acting at said different positions to form said
clip, said ram including a punch adapted to
coact with an oppositely disposed die to crimp
a frst set of ears of said clip around the bared
core and a second set of ears arcund the in-
sulated part of the wire at the last position
occupied by said clip before it is moved beyond
the dies, g fixed electrode mounted on said die
supporting member, ancther elecivode mounted
upon said ram and mevable with respect there-
to, said electrodes adapted to coact to weld said
first set of ears to said bared core concurrently
with said crimping cperation, a stop located in
the path of movement of said movable electrode
for normally limiting its moveinent toward the
core, and means operated by movement of said
ram toward the dies for retracting the stop so
as to permit movement of the electrode to weld-
ing position.

3. Apparatus for forming & terminal clip from
a metal strip and attaching the clip to an elec-
trical conduchor, comprising fixed forming dies,
a member for supporting said dies in generally
aligned relationship, a ram movable relatively
t0 the dies, a plurality of punches supporied by
the ram in normally spaced alignment with said
dies and adapted to cooperate therewith, means
operable to move the ram so as to bring alt of
said punches into ccoperative engagement with
the dies as said metal strip is moved past the
dies in order to progressively forin a terminal
having a plurality of ears by means of which
the terminal is attached to an insulated wire
having a bared core portion, means for moving
said strip lengthwise past said dies intermittent-
iy so that a part of the strip from which a clip
is. formed is progressively moved to different
positions with respect to said dies, said punches
and dies coacting at said diffsrent positions to
form said ¢lip, said ram including a punch adapt-
ed to coact with an oppositely disposed die to
crimp a first set of ears of said clip around the
bared .core and a second set of ears about the
insulated part of the wire at the last position
occupied by said clip before it is moved beyond
the die, a fixed electrode mounted on said die
supporting meraber, another electrode mounted
upon said ram and movable with respect thereto,
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said- electrodes adapted to -coact to- weld said
first set-of ears to said bared core-concurrently
with ‘said -crimping operation, and spring op-
erated members supported by the ram and fixed
dies respectively proximate the welding pesition
and movable inio welding engagement with the
conductor when the ram is moved toward the die.

4. Apparatus for forming a terminal clip from
a metal strip and attaching the clip to an elec-
trical conductor, comprising fixed forming dies.
a member for supporting said dies in a generally
alisned relationship, a ram movable relatively
to the dies, a plurality of punches supported by
the ram in normally spaced alignment with said
dies and adapted to cooperate therewith, means
operable to move the ram to bring said punches
into cooperative engagement with the dies o
progressively form a terminal having a plurality
of ears by means of which the terminal is ai-
tached to an insulated wire having a bared core
portion. as said metal strip is moved:past the
dies, mesns for moving said strip lengthwise
past said dies intermittently so that a part of
the strip from which a clip is formed is progres-
sively moved to different positions with respect
to said dies, said punches and dies coacting at
said different positions to form said clip, said
ram including a punch adapted to cocact with
an oppositely disposed die to crimp the frst
cet of ears of said clip arcund the bared core
and a second set of ears about the insulated part
of the wire at the last position cccupied by said
clip before it is beyond the dies, a fixed elec-
trode mounted on said die supporting member,
another electrode mounted on said ram and mov-
able with respect thersio, said siectrodes adapied
to coast to weld said first set of ears fo said
bared core, two wire engaging clamps supporied
respectively by the dies and ram and disposed
adjacent. said electrodes, the first clamp having
a wire engaging surface normally located above
the termineal engaging surface of said electrode,
a spring for. urging said first clamp upwardly,
means responsive to the movement of fhe ram
toward. the dies for causing the second clamp
to engagze the wire and to force the first clamp
t0 a position lower than normal, a latch adant-
ed to be operatively connected to the frst clamp
to. maintain said first clamp in its lower position
against the action of said spring, and means
operated by the ram as it substantially completes
its movement away from the dies for retracting
said latch in order to permit the operator o
remove the wire from the terminal attached be-
fore the first clamp can return to normal po-
sition.
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