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1. 
This invention relates to the art of manufac 

turing terminals from strip sheet metal and for 
mechanically and electrically connecting them 
With a wire. 

It is an object of the present invention to 
provide apparatus adapted to be operated by a 
punch 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 portions 
of the terminal around the wire and where weld 
ing electrodes connected With a welding current 
source are applied to weld the bared core to the 
terminal. The apparatus comprises a, base as 
Sembly adapted for mounting on the press bed 
and a head assembly adapted for Support by 
the press ran, 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 dra Wings, 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 A-A, B-B 
and C-C 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 6-6, 7- and 8-8 of Fig. 3. 

Fig. 9 is a view similar to Fig. 4 showing parts 55 

2 
thereof in different positions. 
of Fig. 17 enlarged. 

Figs. 10 and 11 are sectional views on the lines 
- 0 and - of Fig. 3. 
Fig. 11A is an enlargement of a portion of 

Fig. 11. 
Figs. 12, 13 and 14 are sectional views on lines 
2-2, 3-3 and 4- 4 of Fig. 3. 
Fig. 14A is a view similar to Fig. 14, showing 

the parts thereof in different positions. 
Fig. i5 is a sectional View on line 5-5 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 6-8 of Fig. 3. 
Fig. 19 is a botton View of the upper punch 

assembly on line 9-9 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 Figs. 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 f, the strip is de 
formed to provide a Small boSS 3 l (Fig. 5). As 
the strip is fed toward the left in Fig. 3, it passes 

Fig. 9A is part 

5 through a groove 33d. (Fig. 16) provided by a 
cover plate 33 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 36 So that they meet on the lines 37 and 
38. These plates 34 and 35 secure between them 
a plate 40 which, as shown in Figs. 3, 6 and 18, 
locates a punch 4 which is confined in a groove 
of pate 4 by a block 42. Punch 4 is in align 
ment with a Socket 4 of a die 45 clamped be 
tween plates 46 and A (Fig. 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 press. Plates 46 
and 4 are attached to a head 5i having a dove 
tail flange 52a (Fig. 1) received by a similar 
groove 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 be 
tween the die 45 and the punch 4 (Figs. 3 and 6) 
to form the boss 3 t (Fig. 5). The die 45 (Fig. 6) 
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passes through a hole 33b (Fig. 17) in cover 33 
which provides a groove 33c which receives the 
boSS 3. 
At station 2 (Figs. 5 and 20), the strip 30 is 

shaped to form the blank 63 having ears Si, 62 
and 63 which are joined to the strip 3 by a neck 
64. The operation of forming the blank 6 is 
performed by punches and dies at Station 2 as 
shown in Fig. 7. Punches 68 and S are confined 
between bars & 6 and is (Fig. 19) With a Spac 
ing block 68 between thenin. Dies 66 and 67 co 
operate with a fixed punch (Fig. 18) which 
is received between then, said punch ihaving a 
central groove receiving a tang of the block 
42 and said punch being located between blocks 
ié and 5 confined between bars 33 and 35 (Fig. 
18). The blocks 3 and 5 and the bars 3A and 
35 are provided with inciined surfaces 4d, 6d, 
33d, 35a, and the base 5 is provided With Sur 
faces 5Gd (Fig. 7), which provide inclined chutes 
down which the nietal sheared from the Strip to 
form the blank 8 (Fig. 5) may descend. 
The operation performed at station 3 (Fig. 5) 

is to bend the ears 6 E as shown at 6d. iihis 
operation is performed by a punch 85 (Fig. 8) 
integrai with a block 8 confined between pars 
A6 and is . (Fig. 19) and having prongs 32 which 
cooperate with a die 3 (Figs. 8 and 18) having 
a slightly depressed Surface 88 and having in 
clined surfaces 83d shaped to produce the bend 
ing of the ears and 8d. Recess 33f in COver 
33 receives punch 88 and holes 33g receive the 
prongs 32 (Figs. 6 and 8). 
The next operation is to cause the ears of the 

blank & to be bent, as shown at station (iig. 
5), into the positions $ 3, 52a and 63d, respec 
tively. For this purpose, the cover plate 33 (Fig. 
16) provides a rib 33i about which the ears are 
gent by upward movement of a head S (Fig. 4) 
of a rod 92, said head 9 noving from the posi 
tion SiOwn in Fig. 4 to that shown in Fig. 9. 
iduring this novelinent, the prongs of the head 
9 are received by holes 33h (Fig. 16) of plate 
33. Head 9 moves between bai's 34 and 35. 
Normally the head is down as shown in Fig. 4. 
To hold it down there is a spring 33 confined 
between a washer 9: bearing against the base 5 
and a washer 95 bearing against a nut 96 at 
tached to the threaded end of rod 92. Rod 92 
has a notch SS for receiving an end of a lever 
S3 pivotally supported by a pin 39 fixed to a 
bracket which screws attach to base 56. 
Movement of the head 3 from the position shown 
in Fig. 4 to that shown in Fig. 9, is effect 
ed during downward movement of the head 5 
by virtue of engagement with the lever 93 by a 
Screw C2 threaded through a bracket (23 which 
Screws 4 attach to head S. Screw e2 is ad 
justable and is retained in the desired posi 
tion of adjustment by lock nut 5. During the 
operation at station É, the central part of the 
blank 6 is confined between rio 33i (Fig. 9) 
and a rib 9 b of a block 9 ia (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 S, the neck 64 is severed by the co 
operation of a punch (Fig. 10) confined be 
tween bars 46 and 4. (Figs. 10 and 19) and co 
operating with a die i (Fig. 18) having a 
groove 2 for receiving the punch, and groove 
being closed by a block 3 (Fig. 18). Base 50 
has a hole 2d through which the severed neck 
64 gravitates. Plate 33 has a hole 33k (Fig. 16) 
which receives the punch . 
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At station 7 (Fig. 5), the ears 6 are formed 

as shown at 6fc. This is effected by the co 
operation of a die 2G (Fig. 11) retained be 
tween bars 46 and 47 and cooperating With an 
anvil 2 f which screws 22 (Fig. 3) attach to 
a bar í 23 which Screws í 24 attach to plate 33 
(Fig. 11). During the operation at Station 7, 
the central point of the terminal T is Supported 
by a surface 2a (Fig. 11) of a block 12 lb. 
The anvil 2 carries pins 25 (Fig. 3) which 
are received in the space between the bent-over 
edges of ears 6 c (Fig. 5), thus locating the ter 
minal clip T. rotatively relative to the anvil f2. 
As the Strip 3 noves to the left in FigS. 5 and 3, 
it will push the severed terminal T from Station 
6 to station and from station to station 8. AS 
the terminal T moves from Station to 
station 3 (Fig. 5), the bent ears Sfc receive be 
tween them the left hand piin 25 on the anvill 12 í 
so that the terminal will not turn while at sta 
tion 8. 
AS ShoWn in FigS. 3, 9A and 16, plate 33 has 

a notch 33 which receives anvil 2 and the 
rib 33i has the groove 33b at its botton and 
two side grooves 33m which receive ears 6 bent 
to Sb at station 4 (Fig. 5). 
At Station 8, the terraina 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 30 which is guided 
for horizontal imovement by a plate 3 and 
which is urged to the right in the position shown 
by a spring 32 within a hollow plug 33 secured 
into a plate 34 fastened to plate 3. Right 
move:nent of the bar 3C by spring 32 is limited 
by the engagement with the end of a notch 35 
of plate 3 by pin 36 attached to bar 39. 
Plate 3 has a groove 37 for receiving a bar 
38 attached to head 5 (Fig. 15A) and having 
an oblique camming surface 39. Bar 38 is 
received by a groove 49 in bar 39; and the 
corner fill of groove 4 is engaged by the sur 
face 39 as the bar 38 moves to the position 
shown in Fig. 15A to effect retraction of the strip 
3 to permit engagement of the Work by a 

Welding electrode. While the terminal is Sup 
ported by a projection SG of a, block i5 i con 
fined between plates 3A and 35 (Fig. 13), dies 
f5 and 53 (Figs. 13 and 3) confined between 
bars is and 8 (Fig. 19), descend to cause, re 
spectively, the operations of bending the ears 63 
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 Ti While the 

terminal T is supported by a fixed electrode 68 
(Fig. 3) and a nowable electrode 6 is caused 
to descend upon the core and exert pressure 
thereon while Welding current passes. Electrode 
55 (Figs. 1 and 2) extends through a block 6b 

confined between bars 34 and 35 (Fig. 18) and 
the tubular, water cooled holder 3a, which Sup 
ports electrode 66 extends through a non-Con 
ducting bushing 62 Supported by a, bed B, a non 
conducting bushing $3 in a bracket 83 and a 
split threaded bushing 65 threaded into a clamp 
ing bracket 66. Brackets 34 and 6S are se 
cured to a plate 6 which screws 83 attach to 
bed B, said plate 3 being insulated by the pro 
vision of non-conducting plates 33 and non 
conducting bushings C (Fig. 1C). The elec 
trode holder Sa can be adjusted vertically and 
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then clamped in adjusted position by the turn 
ing of a screw 7 (Fig. 1B) which causes a 
clamping portion 2 of bracket 66 to be drawn 
tightly against the Split bushing 65 and the lat 
ter thereby retracted around the electrode holder 
GGa. 
The upper electrode S is mounted in a tubu 

ar, Water cooled holder fit a which is Supported 
by the press ram 52 and guided for vertical move 
ment relative thereto by brackets 75 and 76 
attached to a, plate 7 Which (as shown in Fig. 
1A) together with a plate f8 is attached to the 
Iram 52 by screws i 9 which pass through non 
conducting plates 80 and 8 and non-conduct 
ing bushings i 82. Holider i 6 la is embraced by a 
clamp ring 84 (Fig. 1A) which can be adjusted 
along the electrode and then clamped thereto 
by tightening of a screw 85 (Fig. 1A). Hold 
er fa is prevented from turning due to the loca 
tion of arms 86 which are part of the clamp ring 
8 is between pins 8 attached to bracket 75. 
A spring 88 is confined between the clamp 84 
and the lower end of a bushing 89 threaded 
through the bracket is and tends to urge the 
latter against the bracket 75. When the elec 
trode 6 is caused by ran 52 to descend upon 
the wire core C, the ran 52 travels slightly further 
so that the spring í 88 urges the electrode t 6 ! 
against the core C. With pressure Which can be ad 
justed by turning the bushing f 89. When the 
ram 52 is raised, the bracket 5 engages the 
clamp ring 84 to lift the holder Sa and the 
supported electrode 6. 
The electrode holders 60C and Si C 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. 

iduring the operations performed at station 8, 
the Wire W is clamped between plungers 96 and 
9 (Figs. 14 and 14A). Plunger 90 is guided 
by a block 92 received between bars 34 and 35 
and is urged upwardly by a spring 93 until lugs 
93 of the plunger 9 engage shoulders 95 of the 

block 92, Plunger i9 is guided by a block 96 
Which, as shown in Fig. 19, is attached to plates 
is 6 and 3' by screws 97. A spring 98 (Fig. 14) 
urges plunger 3 downwardly until lugs 99 
thereof engage shoulders 292 of block 96. As the 
head 5 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 i9 and 90, 
the plunger 93 is moved to the position shown in 
Fig. 14A wherein a hole 2C of the plunger re 
ceives a pin 232 which moves horizontally to the 
right due to the action of a spring 2C3 surrounding 
a rod 333 bearing upwardly against a washer 203d. 
urged by the spring 293 against the head 5i and 
bearing downwardly against a washer 205 which 
hears against a lever 23 pivoted at 207 on a plate 
258 and connected by pin 29 with the pin 202. 
The plunger 33 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 S. down during withdrawal 
of the wire because the lower Spring 93, if al 
lowed to expand, and lift the plunger 90 to 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 5 
returns to its upper position shown in Fig. 14, the 
pin 232 is retracted from the hole 20t of plunger 
9 to allow the plunger to return to the posi 

tion shown in Fig. 14. The retraction of the pin 
262 is effected by upward movement of rod 204 at 
the time When muts 21S on the upper end of rod 
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204 are being moved upwardly by head 5 and the 
nuts 2 on the lower end of rod 204 are engag 
ing lever 206 to move it clockwise. 

During the vertical movements of head 5 
(Fig. 4) relative to base 50, the pilot bushings 
5b thereof receive pilot pins 5 p attached to the 
base 50. Actually the separation of head 5 from 
base 50 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 6 which are formed as shown at 6: C 

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 60 would be one which 
provides, between ears 62 at station 2 (Fig. 5), 
and neck 64 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 Would be omitted. Since the an 
vil i 2 would not be required, the cover plate 33 
Would be long enough to provide a groove S3a. 
Which would extend to stop bar iSC (Fig. 3) so 
that the terminal, after having been severed, 
Would be located edgewise at the last station 
Where the Opelations 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 i 6 and dies i 53 and i 52 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 2 at station is 
uSed. 
While the embodiment of the present inven 

tion as herein disclosed, constitutes a preferred 
form it is to be understood that other forms night be adopted. 
What is claimed is as follows: 
1. Apparatus for forming a terminal clip from 

a metal Strip and attaching the clip to an elec 
trical conductor, comprising fixed forming dies, 
a. Mmember for Supporting said dies in a generally 
aligned relationship, a ram movable relatively 
to the dies, a plurality of punches supported by 
the ran in normally spaced alignment with said 
dies and adapted to Cooperate therewith, means 
Operable to inove 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 Said 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 
occupied by said clip before it is moved beyond 
the dies, a, fixed electrode mounted on said die 
supporting member, another electirode naouinted 
upon said ram and movable 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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