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Roach, Oak Park, Ill., assignors to Western 
Electric Company, Incorporated, New York, 
N. Y., a corporation of New York 
Application April 9, 1951, Serial No. 219,934 

(C. 1-170) Claims. 
1. 

This invention relates to apparatus for apply 
ing terminals to electrical conductor wires and 
more particularly to a punch and die for wrap 
ping or clinching the sleeve forming portions of 
a prong type solderless connector terminal about 
insulated electrical conductor wires and pressing 
the Wire onto the prongs of the terminal prior to 
the clinching operation. 
In the application of the prong type solderless 

connector terminals to insulated conductor Wires 
for electrical apparatus such as telephone com 
munication apparatus or equipment, difficulty 
has been experienced in obtaining a good elec 
trical connection between the prongs of the ter. 
minals and the conductor core of the conductor 
Wire due to the fact that the conductor wires 
have not been pressed firmly onto the prongs of 
the terminal prior to the wrapping or clinching 
of the sleeve forming portion about the conduc 
to Wire. 

It is an object of the present invention to pro 
vide apparatus which will effect a more positive 
SolderleSS Connection between the wire of an 
insulated conductor and a terminal than has 
been made heretofore. 

More particularly it is an object of the inven 
tion to provide a device for wrapping or clinch 
ing sleeve forming portions of a prong type 
Solderless connector terminal around a conduc 
tor wire and pressing the wire onto the prongs 
of the terminal prior to the wrapping of the 
sleeve forming portions about the Wire. 
In One embodiment of the invention as applied 

to a punch and die for clinching sleeve forming 
portions of terminal connectors about conductor 3 
wires, the pilinch is provided with a central aper 
ture for receiving a plunger movable with and 
relative to the punch during various portions of 
its movement and movable relative to the punch 
f'Oin a retracted position where the end surface 
thereof foi'ins a continuation of the forming 
Surface of the punch to an advance position to 
engage the conductor wire and press it firmly 
onto the prongs of a solderless connector ter 
?ainal Supported in the die. The plunger is con 
anected through linkage to a piston of a hydraulic 
a?tulator which is actuated at a predetermined 
point in the cycle of operation as the punch 
appro20hes the terminal connector to rapidly 
i20've the plainger to its retracted position to 
28'E it the punch to clinch portions of the con 
ne3tOf terrainal about the conductor Wire. 
Cthe oojects and advantages of the invention 

will become apparent by reference to the follow 
ing detailed description thereof and the accom 
paying drawings, in which 
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Fig. 1 is a vertical longitudinal sectional view 

through a punch press illustrating in Somewhat 
simplified and diagrammatic form the invention 
as applied to the punch and dies for clinching 
terminals to conductor Wires; 

Fig. 2 is a detail plan sectional view through 
the punch taken on the line 2-2 of Fig. 1; 

Fig. 3 is an enlarged fragmentary Sectional 
view through the punch and die showing the 
punch in an elevated position and with the 
plunger therein in forward position and showing 
a connector terminal supported in operative po 
sition in the die and a conductor Wire on Said 
terminal; 

Fig. 4 is a vertical longitudinal sectional view 
through the punch and die with the parts shown 
in the same relationship illustrated in Fig. 3 and 
at light angles thereto; 

Fig. 5 is a view similar to Fig. 3 showing the 
parts in an intermediate position with the 
plunger in the die in a position where it has 
pressed a conductor wire onto the prong of the 
terminal; 

Fig. 6 is a cross sectional view similar to Fig. 
4 showing the parts in the position occupied in 
Fig. 5; 

Fig. 7 is a view similar to Fig. 5 showing the 
punch in its lowermost position and the sleeve 
portions of the connector terminal wrapped 
around the conductor Wire; 

Fig. 8 is a plan view of the connector terminal 
attached to a conductor wire; and 

Fig. 9 is a plan view of a portion of the con 
nector terminal before being applied to a wire. 
The present apparatus is designed to attach 

a prong type solderless conductor terminal S, 
Fig. 9, to a conductor wire 6 having a metallic 
Solid or stranded core f enclosed in a sheath 
of insulation 8 (Fig. 8) to establish an elec 
trical connection between the wire and terminal. 
The terminal f5 has a flat body portion 20 along 
the centel line of which is punched out and 
formed a pair of tapered prongs 22-22 in Spaced 
relation to each other and to sleeve forming 
portions 24-24 projecting from opposite edges 
of the body portion 20 and cooperating With 
the body portion to form a U-shaped structure. 
The terminal 5 is shown here as being fixed to a 
card 26 of insulating material. In applying a 
prong type terminal connector to a conductor 
Wire it is essential that the Wire be pressed onto 
the prongs prior to the Wrapping of the sleeve 
portions around the wire in order to establish a 
good electrical connection between the wire and 
terminal. 
The apparatus is shown somewhat diagram 
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matically in Fig. for applying a single connec 
tor terminal to an insulated conductor Wire for 
the purpose of simplifying the disclosure of the 
invention. The apparatus comprises a die 3. 
supported on a die block 3, which is mounted on 
a bolster or cross frame 32 of a punch press. 33. 
The die. 3C has a concave forming Surface 34 for 
receiving a portion of the terminal connector 5 
therein as shown in Fig. 3. Cooperating with 
the die 3 is a punch 35 secured by means of 
clamping members 36 to a die holder 3 which 
in turn is fastened to a ran 38. The ram 38 is 
guided for vertical movement between the side 
frame and guide members 39 of the punch preSS 
33 and is pivotally connected at 49 to an arm 
of a toggle actuating mechanism 42. The other 
arm 43 of the toggle 42 is connected at 44 to a 
frame member 45 of the punch press 33. The 
toggle mechanism 2 is actuated to reciprocate 
the ram 38 and the punch 35 by a lever 48 pivotal 
ly mounted about a fixed fulcrum 49 and con 
nected at one end to a link 5. Which is also con 
nected to the toggle leve; 43. The opposite end 
of the lever 48 has a can follower which rides in 
a can groove 5 of a can 52 mounted on a drive 
shaft 53 for actuating the lever 48. 
The punch 35 is shown as being Substantially 

rectangular in cross Section with its upper end 
butting against the plate 5 on the die holder 
3 and having a concave forning surface S6 en 
gageable with the sleeve forning portions 24 of 
the terminal connector 5 for clinching or Wrap 
ping the portions 24 around the conductor Wire 
6. The punch 35 which may be formed in two 

pieces has a central aperture 57 therein for guid 
ing a pusher member or plunger 53 for vertical 
movement therein to and from an advanced po 
Sition shown in Figs, 3 and 5, and a retracted 
position shown in Fig. 7. In the retracted posi 
tion of the plunger, curved surface 59 of the lower 
end of the plunger is flush with and forins a 
continuation of the forning Surface 56 of the 
punch 35. In its advanced position, the end of 
the plunger is engageable with the wire during 
a portion of the down travel of the punch for 
forcing the wire onto the prongs. At its upper 
end, the pusher element 58 is connected or 
formed on the lower end of a rod 6 which is 
Slidably mounted in a bore in the punch holder 
37 and is threadedly secured to a sleeve or head 
S3. The head 63 has an aperture or socket for 
receiving one end of a lever 64 which is mounted 
for OScillation, about the pin 65 and is stressed 
for rotation in a clockwise direction as viewed 
in Fig. i by a pair of Springs 67 which yieldably 
maintain the pilunger 58 in its advanced position 
as indicated in Fig. 3. 
Means are provided for substantially, in 

Stantaneously retracting the plunger 58 to its re 
tracted position as shown in Fig. 7. One end of 
the lever 68 is pivotally connected to a piston 
rod Osiidably mounted in a bore in the punch 
holder 37 and fixed to a piston 3 mounted for 
reciprocation in a cylinder 4 which is fixed to 
the punch holder 37. A pipe line 5 communi 
Cates through a port 76 with the upper end of the 
Cylinder 4 and with a valve 8 which is actU 
ated for selectively connecting the cylinder with 
a flexible fluid pressure line 9 or a return pipe 
line 80. Walve 3 is spring pressed to its normal 
position connecting the cylinder 74 with the re 
turn line is and is actuated to a second position 
by a lever 82 pivoted at 83 and having one end 
thereof engaging a surface can 84 fixed to the 
rotatable shaft 53, to establish communication 
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4. 
between the supply line 79 and the cylinder 
to cause the actuation of the piston and the re 
traction of the plunger 58. The cam 34 has a 
drop off portion 85 which permits the valve to 
be rapidly actuated to establish communication 
between the pressure line 3 and the cylinder 14 
to actuate the cylinder and cause the retraction 
of the plunger 58 for a predetermined length of 
time at a predetermined portion of the down 
Ward travel of the die 3. 
To aid in guiding the conductor Wire into 

position on the terminal 5, and to hold the Wire 
in position on the terminal after the plunger 
24 has pressed the wire onto the prongs and has 
been retracted during the clinching operation, 
and also to assist in the stripping of the terminal 
connector from the punch 35, a pair of Stripper 
plates 87-87 are mounted on the punch 35 for 
movement therewith and relative thereto. The 
stripper plates 3 ride in dove tail guide slots 88 
formed on opposite sides of the punch 35 and 
have a V-shaped notch 33 in each of their lower 
ends for receiving and centralizing the Conduc 
to Wire f therein. At their upper ends the 
stripper plates 87 have portions bent laterally 
and upwardly passing through apertures in the 
plate 55 and engaging blocks 92 mounted for 
movement in vertical bores 93 in the punch hold 
er 37 and urged downwardly by Springs 94 
mounted in the bores and acting against the 
plugs 95 in the ends of the bores. 
With the ran 38 and the punch 35 in their 

upper position, the plunger 58 and the Stiripper 
plates 87 are in their forward positions with the 
lower ends thereof in advance of the die 35 and 
are yieldably maintained in these positions. 
When it is desired to attach a terminal 5 to a 
wire 6, the terminal 5 is placed with the sleeve 
forming portion 24 thereof in the forming groove 
34 of the die 3 and a conductor Wire S is placed 
On the connector terminal in engagement With 
the prongs 22 as shown in Sigs. 1, 3 and 4. The 
drive shaft. 53 may be caused to rotate through 
one revolution to actuate the lever 8 and cause 
the punch 35 to descend. As the punch 35 ad 
vances the end of the plunger 58, which is dis 
posed above and in alignment With the prongs 
22 of the terminal in the die 39, will engage the 
portion of the conductor wire 6 above the prongs 
and press it onto the prongs and into the bot 
torn of the sleeve forming portion of the connec 
tor terminal as indicated in. Figs, 5 and 6. At a 
point during the down Stroke of the pinch 35 
where the forming Surface 5 of the punch is 
in close proximity to the end of the Sleeve form 
ing portions 24 (Fig. 5), the valve 38 is actuated 
to admit a Surge of oil into the cylinder and 
CauSe the piston to be actuated and the plunger 
58 to be quickly moved from between the sleeve 
forming portions et of the terminal to its re 
tracted position. As the die 3 continues its 
downward movement after the plunger 85 has 
been Substantially, instantaneously retracted, the 
forming Surfaces of the punch and the plunger 
engage the sleeve portions 24 and wrap them 
about the Wire 6 to attach the terminal to the 
conductor Wire. As shown in Fig. 5, the Spring 
pressed stripper plates 8 engage the wire 6, 
When the wire has been pressed onto the prong, 
and maintain the wire in tight engagement with 
the terminal 5 as the punch 35 continues its 
downward movement to clinch the portions 24 
of the terminal about the conductor wire. After 
the ran 38 and the punch 35 have been raised, 
the conductor wire f, with the: terminal at 
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tached thereto, may be removed from the 
guide 39. 

It will thus be seen that with the above-de 
Scribed mechanism, the portion of the coinsiuctor 
wire 6 disposed above the prongs 22 of the tel's 
minal connector 5 are positively forced onto the 
prongs and into tight engagement with the bot 
tom of the terminal prior to the clinching op 
eration to force the prongs 22 through the sheath 
of insulation 8 of the conductor wire and into 
engagement With the metallic core it of the con 
ductor wire to establish a good electrical contact 
therewith. The force applied to the Wire 3 by 
the plunger is sufficient to force the prongs 22 of 
the terminal into either a solid wire core or a 
Stranded Wire core of the conductor wire and 
establish a good electrical connection thereibe 
tween. 

It is to be understood that the above-described 
arrangerinents are simply illustrative of the ap 
plication of the principles of the invention, 
Numerous other arrangements may be readily de 
vised by those skilled in the art which will em. 
body the principles of the invention and fall 
within the Spirit and scope thereof. 
What is claimed is: 
1. An apparatus for clinching U-shaped prong 

type terminals around conductor cords compris 
ing a lower tool for supporting the U-shaped 
terminal therein with the prong, and the ends 
of the terminal directed upwardly in a position 
to receive a conductor cord between the ends of 
the terminal and on the prong, an upper too. 
having a recessed end providing relatively fixed 
forming surfaces engageable with the ends of 
Said terminal for completely formiing the end 
portions of the terminal around the conductor 
COrd, means Inounting said tools for novement, 
of One relative to the other, drive heans for 
reciprocating Said one tool, a plunger mounted 
On Said upper tool for moveinent relative thereto 
for pressing the cord onto the prong of the termi 
nal, means for limiting the movement of the 
plunger to and from a retracted position with 
the end of the plunger flush with the forming 
Surfaces of the upper tool and a forward posi 
tion with the end of the plunger in advance of 
Said forming Surfaces, and in ears operable in 
timed relation to said drive means for moving 
the plunger to said forward position and retain 
ing said plunger in a forward position during a 
portion of each movement of said one tool to 
Wards the other tool to press the cord onto the 
prong of the termina and to nove said piunger 
Substantially instantaneously to said retracted 
position after the cord has been pressed onto the 
prong and prior to the clinching of the ends of 
the terminai around the cord by the upper tool 
and to retain the plunger in said retracted posi 
tion during the reinainder of Said novelisent of 
said one tool toward the other tool aid the for:- 
ing of the ends of the terminal around the Cord. 

2. An apparatus for clinching J-shaped prong 
type terminals around conductor cords compris 
ing a lower tool for supporting the J-shaped 
terminal thereini with the prong and the ends 
of the terminal directed upwardly in a position 
to receive a conductor cord between the ends of 
the terminal and on the prong, an upper tool 
having a recessed end providing relatively ixed 
forming surfaces engageable with the ends of 
said terminal for completely forning the end 
portions of the terminal around the conductor 
cord, means mounting said tools for reciproca 
tion of one relative to the other, drive means for 
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6 
reciprocating one of said tools, a plunger mounted 
on said upper tool for movement relative thereto 
to and from a forward position with the end of 
the plunger in advance of said forming surfaces, 
Spring means for moving said plunger to and 
yieldably maintaining said plunger in said for 
ward position for pressing the cord onto the 
prong of the terminal during a portion of each 
movement of said one tool towards the other 
too, and neans operable during a portion of each 
of Said novernents of the one tooi towards the 
other for moving the plunger substantially in 
stantaneously to a retracted position with the 
plunger out of the path of novelinent of the ends 
of the terminal after the cord has been pressed 
onto the prong aind to retain the plunger in said 
retracted position during the clinching of the 
ends of the terminal around the cord. 

3. An apparatus for clinching U-shaped prong 
type terminals around conductor coids compris 
ing a lower tool for Slipporting the J-shaped 
terrhina therein with the prong and the ends 
of the terminal directed upwardly in a position 
to receive a conductor cold between the ends 
Of the tertaina and on the prong, a holder for 
Said too, an upper tool having a recessed end 
providing relatively fixed forming surfaces en 
gageable with the ends of said terminal for comi 
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pletely forming the end portions of the terminal 
around the conduitor COrd in response to nove 
get of one of said tools toward the other, an 
lipei 1 older foi said upper tool, drive means 
for actuating one of Said holders for reciprocat 
ig Cine of Said tools relative to the other, a 
giungei Yaounted on said upper tool for move 
ment relative thereto to and from a retracted 
position with the end of the plunger flush with 
the forming surfaces of said tool and a forward 
position with the end of the plunger in advance 
of Said forming surfaces, means including a power 
actuated device on said upper tool holder con 
nectible to a source of power and operable for 
I2OWing said plunger to said forward position 
and for moving said plunger substantially in 
stantaneously from said forward position to said 
retracted position, and control means operable 
in timed relation to said drive means for con 
ti'olling the actuation of said power actuated 
device to effect the movement of the plunger to 
Said forward position and the retention thereof 
in Said forward position during each movement 
of said one tool toward the other tool to press 
the cord onto the prong of the terminal and 
to effect the movement of the plunger to said 
retracted position during said movement of said 
One tool toward the other tool after the cord 
has been pressed onto the prong and prior to the 
clinching of the ends of the terminal by the 
Lippel tool and to effect the retention of the 
pu:ger in Said retracted position during the re 
Iainder of said movement of the one tool toward 
the other tool and the forming of the end por 
tions of the tei"Yina aroling the cord. 

4. An apparatus for clinching Ushaped prong 
type terrifinals around conductor cords compris 
ing a lower tool having relatively fixed curved 
Surfaces for supporting the terminal therein with 
the prong and the ends of the terminal directed 
upWardly in a position to receive a conductor 
cold between the ends of the terminal and on 
the prong, a holder for said tool, an upper tool 
having a recess on the lower end thereof pro 
viding relatively fixed forming surfaces engage 
able with the ends of said terminal for forming 
the end portions of the terminal around the con   
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ductor cord in response to movement of one 
of said tools towards the other tool, a holder for 
said upper tool, drive means for actuating one 
of said holders for reciprocating one of Said tools. 
relative to the other, a plunger mounted on Said 
upper tool for movement to and from a retracted 
position with the end of the plunger flush with 
the forming surfaces of said tool and a for Ward 
position with the end of the plunger in advance 
of said forming surfaces, Spring means for now 
ing the plunger to and yieldably retaining it in 
said forward position to effect the pressing of the 
cord onto the prong of the terminal as Said one 
tool is moved toward the other tool, a power 
actuated device Supported in fixed relation to 
said upper tool and connectible to a source of 
power for moving the plunger substantially in 
stantaneously to said retracted position, and Con 
trol means operable in timed relation to said 
drive means for controlling the actuation of Said 
device to effect the movement of the plunger 
to said retracted position during each novennent 
of said one tool toward the other tool after the 
cord has been pressed onto the prong and prior 
to the clinching of the terminal by the upper : 
tool and to effect the retention of the plunger 
in said retracted position during the remainder 
of said movement of said one tool toward the 
Other tool and the forming of the ends of the 
terminal around the cord. 

5. An apparatus for clinching U-shaped prong 
type terminals alround conductor cords compris 
ing a lower tool having relatively fixed curved 
surfaces for supporting the U-shaped terrihinal 
therein with the prong and the ends of the ter 
minal in a position to receive a conductor cord 
on the prong and between the ends of the ter 
minal, a holder for said tool, an upper tool hav 
ing a recess in the lower end thereof providing 
relatively fixed forming surfaces engageable with 
the ends of said terminal for completely form 
ing the end portions of the terminal around the 
conductor cord in response to movement of one 
of said tools towards the other tool, a holder for 
said upper tool, drive means for actuating one 
of Said holders for reciprocating one of said 
tools relative to the other, a plunger mounted on 
Said upper tool for movement to and from a 
retracted position with the end of the plunger 
flush With the forming surfaces of said tool and 
a forward position with the end of the plunger 
in advance of said forming surfaces for pressing 
the cord onto the prong of the terminal during 
a portion of the relative movement of said one 
tool toward the other tool, means including a 
fluid actuated device mounted in fixed relation 
to Said upper tool holder for moving the plunger 
to Said forward position and for moving the 
plunger Substantially instantaneously from said 
forward position to said retracted position, con 
duit means from Said fluid actuated device con 
nectible to a source of fluid under pressure, a 
valve in Said conduit means, and means operable 
in timed relation to said drive means for actu 
atting said valve to effect the movement of the 
plunger to its forward position and hold it in 
Said position during each movement of said one 
tool toward the other tool to press the cord onto 
the prong of the terminal and to effect the move 
inent of the plunger to said retracted position 
during each movement of said one tool toward 
the other tool and prior to the clinching of the 
ends of the terminal by the upper tool and to 
hold the plunger in said retracted position dur 
ing the remainder of the movement of said one 
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tool toward the other tool and the forming of 
the ends of the terminal around the cord. 

6. An apparatus for clinching U-shaped prong 
type terminals around conductor cords compris 
ing a lower tool for Supporting the U-shaped ter 
minal with the prong and the ends of the ter 
minal directed upwardly in a position to receive 
a conductor cord between the ends of the ter 
minal and On the prong, an upper tool having a 
recessed end providing relatively fixed forming 
Surfaces engageable with the ends of Said ter 
minal for completely forming the end portions of 
the terminal around the conductor cord, drive 
means for reciprocating the upper tool relative 
to the lower tool, a plunger mounted on said 
upper tool for actuation thereby, said plunger 
being movable relative to said upper tool to 
and from a retracted position with the end of 
the plunger flush with the forming surfaces of 
Said tool and a forward position with the end 
of the plunger in advance of said forming sur 
faces, power actuated means mounted in fixed 
relation to said upper tool for movement there 
With for actuating Said plunger to and from 
Said forward and said retracted positions, and 
COntrol means operable in timed relation to said 
drive means for controlling the actuation of 
Said power actuating means to effect the move 
ment of the plunger to said forward position and 
the retention thereof in said forward position 
during a portion of each downward movement 
Of Said upper tool to press the cord onto the 
prong of the terminal and at a predetermined 
point in the downward movement of the upper 
tool prior to the clinching of the ends of the ter 
minal by the upper tool to effect the movement 
of the plunger to said retracted position and the 
retention of the plunger in said retracted posi 
tion during the remainder of the downward 
movement of said tool and the forming of the 
end portions of the terminal around the cord. 

7. An apparatus for clinching U-shaped prong 
type terminals around conductor cords com 
prising a lower tool for supporting the U-shaped 
terminal therein with the prong and the ends of 
the terminal directed upwardly in a position to 
receive a conductor cord between the ends of 
the terminal and on the prong, a holder for said 
tool, an upper tool having a recessed end pro 
viding relatively fixed forming surfaces engage 
able with the ends of said terminal for completely 
bending the end portions of the terminal around 
the conductor cord, an upper holder for said up 
per tool, drive means for reciprocating the upper 
tool relative to the lower tool, a plunger mounted 
On Said upper tool for actuation thereby, said 
plunger being movable relative to said upper tool 
to and from a retracted position with the end of 
the plunger flush with the forming surfaces of 
Said tool and a forward position with the end 
of the plunger in advance of said forming sur 
faces, Spring means for moving the plunger to 
and yieldably retaining it in said forward posi 
tion to effect the pressing of the cord onto the 
prong of the terminal as the upper tool is moved 
downwardly, a fluid operated actuator on said 
upper tool holder connectible to a source of fluid 
under pressure for moving said plunger substan 
tially instantaneously from said forward position 
to Said retracted position, valve means for con 
trolling the Supply of fluid to and from said fuid 
Operated actuator, and control means operable 
in timed relation to said drive means for actu 
atting Said valve means to effect the actuation of 
said fluid operated actuator to move said plunger 
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to its retracted position at a predeter 
mined point of each downward movement of the 
upper tool after the cord has been pressed onto 
the prong and prior to the clinching of the ter 
minal and to hold the plunger in Said retracted 
position during the remainder of the downward 
movement of the upper tool and the bending 
of the ends of the terminal around the cord. 

EDWARD J. BOHABOY. 
CHARLES J. ROACH. 
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