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Gilbert C. Sitz, Harrisburg, Pa., assignor to 
AMP acorporated, Harrisburg, Pa. 
Riled Oct. 2, 1961, Ser. No. 142,270 

2 (Ciaims. (C. 72-331) 

This invention relates to devices for crimping electrical 
connectors onto the ends of wires and particularly to an 
improved feeding means for terminals in strip form for 
terminal crimping apparatus. 
An object of the invention is to provide an improved 

connector feeding device which forms part of a terminal 
applicator adapted to be mounted on a press. A further 
object is to provide an improved terminal feeding means 
which precisely positions the fed connector or terminal 
to a predetermined position in the crimping zone of the 
applicator. A still further object is to provide a feeding 
means for connectors in strip form which is readily ad 
justable with regard to the amplitude of the feed stroke 
thereby to accommodate connectors of varying lengths. A 
still further object is to provide connector feeding appara 
tus in a terminal applicator which, immediately prior to 
crimping of the connector onto a wire, accurately and 
positively aligns the connector with respect to the crimp 
ing dies. 

These and other objects of the invention are achieved in 
a preferred embodiment comprising an applicator housing 
in whcih there is contained a reciprocable ram and a strip 
feeding mechanism, the arrangement being such that the 
entire applicator including the feeding means and the 
ram are adapted to be mounted on a press with the ram 
of the applicator disengageably coupled to the press ram. 
Feeding of the strip connectors is accomplished by means 
of a reciprocable slide which, through a system of links 
(and cams, is retracted on the downward stroke of the 
applicator ram and is allowed to move forward in the 
feeding direction under spring pressure during the upward 
stroke of the ram. The feed slide has a feed finger which 
positively engages the connector strip when it is moving 
in the feeding direction and which yieldingly engages the 
connector strip when it is moving in the opposite, non 
feeding, direction. Additionally, there is provided a stop 
for the connectors which is yieldable to the strip when it 
is moving in the feeding direction but which blocks the 
strip against movement in the non-feeding direction. The 
arrangement is such that during the upward stroke of the 
ram, after crimping, the feed slide moves in the feeding 
direction and pushes the strip toward the crimping Zone 
thereby to feed the leading connector thereto. The stroke 
of the feed slide is such that slight over-feeding is actually 
brought about during this feeding operation so that dur 
ing the subsequent downward stroke of the ram when the 
terminal is crimped, the feed finger retracts and pulls the 
strip backwardly against the yieldable stop described 
above. In this manner, the position of the leading con 
nector is controlled precisely and accurately by the stop 
itself and the amplitude of the stroke of the feed finger 
itself need not therefore be carefully and accurately con 
trolled. 

In the drawing; 
FIGURE 1 is a perspective view of a conventional 

bench press equipped with an applicator in accordance 
with the instant invention. 
FIGURE 2 is a perspective exploded view showing the 

feed mechanism and the applicator ram removed from the 
applicator housing. 
FIGURE 3 is a side view in section showing the parts of 

the preferred embodiment with the ram in the top dead 
center position. 
FIGURE 4 is a view similar to FIGURE 3 but show 
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ing the ram in its lowered position at the time of crimp 
ing. 
FIGURE 5 is a view taken along the lines 5-5 of FIG 

URE 4. 
FIGURES 6 and 7 are views taken along the lines 6-6 

and 7-7 of FIGURE 3. 
FIGURE 8 is a perspective view showing the feed slide 

plate and portions of the feed slide. 
FIGURES 9 and 10 are fragmentary sectional views 

illustrating the operation of the feed slide. 
As shown in FIGURE 1, an applicator 2 in accordance 

With the invention is mounted on a conventional bench 
press having a generally C-shaped housing with an upper 
arm 4 in which a ram 6 is reciprocably mounted and a 
bed 8 upon which the applicator itself rests. The partic 
ular press type shown has a flywheel contained in a hous 
ing 6 which continually rotates and is provided with a 
single revolution clutch so that upon engagement of the 
flywheel with the mechanism for reciprocating the ram, 
it is driven downwardly and upwardly through a single 
cycle. It will be understood that the applicator 2 can 
be used with alternative types of bench presses. Termi 
rials 14 are Supplied to the applicator from a reel 2 which 
is mounted on a bracket extending from the press. The 
applicator itself contains means for feeding the terminals 
and the necessary crimping dies for crimping the terminals 
onto wires as is described below. 

Referring now to FIGURES 2, 3 and 4, the applicator 
housing is composed of a frontal section 6 and a rear 
Section 26, these sections being bolted together by fast 
eners 22 (FIGURE 6). A recess 24 extends into the 
upper section of the frontal housing section and slidably 
accommodates an applicator ram 26 to which is secured 
a rod 23 having an enlarged head 36. The enlarged head 
of the rod is received between hook-like ends 29 of the 
preSS ram So that the applicator can be mounted on or 
removed from the press with ease. This arrangement 
permits changing of applicators for different terminal 
types. A Spacer 32 is positioned in surrounding relation 
ship to the rod 28 on top of the applicator ram 26 and 
a pair of dials 34, 35 are mounted concentrically on top 
of the spacer. The upper dial 36 has a plurality of pairs 
of bosses on its upper surface of varying heights and the 
dial is rotatable to bring a specific pair of these bosses 
under the inwardly turned arms 29 of the applicator ram. 
This arrangement permits adjustment of the shut height 
of the press thereby to accommodate different wire and/or 
terminal sizes in the applicator as is explained in the 
copending application of Lawrence L. Brown et al., Serial 
No. 142,253, filed October 2, 1961. The lower dial has 
bosses of varying height on its underside which adjusts 
the shut height of the insulation crimper as is described 
below. 
A crimping die 38 for crimping the wire barrel portion 

of the terminal is secured to the applicator ram and a 
somewhat similar crimping die 40 is provided for crimp 
ing the insulation crimp portion of the terminal, these two 
crimping dies being separated by a suitable spacer 42 and 
Secured to the ram by means of a fastener 44. The wire 
barrel crimping die 38 abuts a shoulder 45 on the appli 
cator ram which accurately and precisely positions this 
die with respect to the ram so that rotation of the dial 36 
results in a changing of the shut height of the die 38. 
The insulation crimping die 40 on the other hand must 
be slidable with respect to the arm 36 and to this end, 
it abuts a block 47 which in turn bears against the under 
side of the dial 34. Block 47 is slidably held against 
the ram by a fastener between a pair of guide members 
49 which are secured to the ram. It will thus be apparent 
that the thrust or crimping force for the die 38 is trans 
mitted from the applicator ram through the dials 36, 38 
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to the ram 26 and thence through the shoulder 45 to the 
crimper 38. The thrust or crimping force for the insula 
tion crimping die 48 on the other hand is transmitted 
through the dials 36, 34 to the block 47 and then to the 
crimper 40 so that this crimping force bypasses the appli 
cator ram 26 itself. The crimping dies are aligned and 
slidably mounted in slot 46 in the upper arm of the frontal 
frame section, a second slot 48 being provided to accom 
modate the head of the fastener 44 as is best shown in 
FIGURE 6. 
The anvil 58 which supports the leading connector of 

the strip at the time of crimping is securely mounted in a 
slot in the lower arm 8 of the frontal housing secticn 
and is Secured in place by a fastener which extends into 
an opening 52 in the anvil. The bottom of this section 
of the housing has a base plate 53 secured thereto provid 
ing a central opening through which the connecting slugs 
of the terminal strip fail after shearing. 
The terminals are fed through a slot 69 in a plate 56 

which extends rearwardly from the crimping zone and into 
the rear housing section. A base plate 58 is secured to 
the underside of the plate 56 and the lefthand end of this 
plate, as viewed in FIGURE 4, is secured to a block 62 
slidably mounted on base plate 53 and adjustable with 
respect thereto by means of a screw 64. This screw ex 
tends into a threaded opening in block 62 and is rotatably 

O 

but non-movably mounted in a bracket on the side of the 
base plate, the arrangement being Such that upon rota 
tion of the screw by means of the collar 66 which is con 
fined within a recess in the bracket, the block 62 moves 
rightwardly or leftwardly as viewed in FIGURE 4. The 
plates 56, 58 constitute a feed platform on which the feed 
slide, the shear plate for the terminal strip, and the asso 
ciated structure are mounted as will be explained as 
the description proceeds. 
The shearing mechanism is mounted on the lefthand 

face of block 62 and comprises a pair of shearing blocks 
68, 79 secured to the block by fasteners as shown in 
FIGURE 2, Shear block 68 has channel-shaped grooves 
in which a pair of bars 72 are siidably mounted. The 
sides of a movable shear blade 74 are secured to these 
bars so that upon relative downward movement of the 
bars the shearing blade 74 is carried past the aligned 
notches in the shear block 68, 73 thereby to remove 
the connecting slugs between adjacent connectors of the 
strip. The upper ends of the bars are inwardly directed 
towards each other and slide over a T-shaped extension 
76 on the lower end of the applicator ram so that recip 
rocation of the ram results in reciprocation of the movable 
shear blade 74. This form of coupling between the shear 
blade and the ram permits relative movement of the shear 
ing assembly along with the block 62 towards and away 
from the anvil, as explained above, to accommodate dif 
ferent terminal lengths or sizes. 
The linkage for reciprocating the terminal feed mecha 

nism upon vertical movement of the applicator. ram is 
actuated by a cam 73 secured to the rearward side of the 
applicator ram by means of a fastener 88 and an aligning 
pin 82. This cam has a contoured surface. 92 on its 
lower end which is adapted to engage a cam roller 90 
extending between the two parallel arms 86 of a lever 
pivoted at 88 between the sidewalls of a linkage housing 
generally indicated at 84. Upon downward movement 
of the ram from the position of FIGURE 3 to the position 
of FIGURE 4, the contoured surface engages the roller 
and causes this lever to be swung in a clockwise direction 
about its pivot 88. Its upper end is offset at 94 and en 
gages the upper end of a lever 96 having a bifurcated 
lower end pivoted at 98 to a central rib 99 of the linkage 
housing. Intermediate its ends, lever 96 engages a cam 
follower or roller 02 which extends between the two 
parallel sides of a link or lever 203 pivoted at its upper: 
end 4 to a pin extending between the sidewalls of the 
housing. Lever 103 has a slidable block having end por 
tions received within slots in the sides of the lever and 
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4. 
having an extension 19 which receives a threaded end 
of a rod G6. The rod is held in an extension 68 of the 
upper end of the lever so that upon rotation of the rod the 
central block moves upwardly or downwardly thereby to 
vary the amplitude of the feed stroke. The lower end of 
the lever 563 has a rod 512 extending between its sides 
which engages the enlarged head 14 of a screw which 
extends through a cross member 16 of a feed side 
having channel-shaped side members 18. These side 
members are slidable along the side edge portions of the 
block 56 and plate 58. 
The feed slide is normally biased towards the crimping 

zone of the applicator to the position of FIGURE 3 by 
means of springs 120 which Surround rods 122 extending 
through cross member 16 to a bracket 24 secured to 
the rearward end of the plate 56. The feed slide cross 
member siidably receives the rods or tubes 122. So that 
rightward movement of the feed slide from the position 
of FIGURE 3 is permitted. A plate 128 extends be 
tween the sides 153 of the feed slide assembly on the 
underside of plate 58 and has downwardly turned flanges 
i38 on its ends. A rod 126 is secured at its ends to side 
members 3 and serves as a pivotal mounting for the 
plate 828. A spring 132 encircles the ends of the rod 
and has a central offset section which bears against a 
rearward extension i34 of plate 28. The spring has its 
ends anchored in the sides 58 as shown at 36 so that 
it normally biases the plate 128 in a clockwise direction 
as viewed in FIGURE 3 but permits movement of the 
plate in a counterclockwise direction. 
The terminals are engaged by a pair of feed fingers 

S38 which extend upwardly from plate 28 through a 
slot 40 in the plate 58 and into the channel in the plate 
55. These fingers are adapted to engage, the terminal 
strip in the narrow portions which extend between adjacent 
terminals shown in FIGURE 9. It will be noted that the 
fingers 38 are inclined in the direction of feed of the 
strip to permit yielding of the feed fingers and rightward 
movement of the feed plate independently of the terminal 
strip as is described below. . . 

In order to position the leading terminal of the strip 
on the anvil precisely with respect to the crimping dies 
there is provided a stop. 148 which projects downwardly 
from the top surface of the plate 55 into the path of feed 
of the terminals. This stop comprises a finger having 
ears 50 on its end through which a rod extends, this 
rod being secured at its ends in the upstanding ears 152 
of a plate 154 which is adjustably secured by means of 
fasteners 55 to the top surface of the plate 56. A spring 
A58 is provided which surrounds the pivot pin and nor 
mally biases the stop finger in a counterclockwise, direc 
tion as viewed in FIGURE 9 but which permits move 
ment thereof in a clockwise direction. Stop 48 slopes 
towards the feed path of the terminal strip in the direction 
of strip feed so that leftward movement of the strip is 
permitted since the finger can be rotated out of the way 
of the strip when the ears 146, 144 of the crimped por 
tions of the terminals pass the stop. Rightward movement 
of the strip of connectors is, however, only permitted to 
the extent that the strip can move until the upstanding 
ears 44 of the wire barrel crimp portion of the connector 
engage the stop as is shown in FIGURE 10. As is ex 
plained below, in normal operation, the strip is overfed 
and then retracted until the crimped portion of the next 
adjacent terminal to the leading connector is engaged 
by the stop. 

Advantageously, a holddown bracket 160 is provided 
on the upper surface of the block 56 and extends over the 
feed path and behind of the shear block 70. This member 
serves to prevent the connector which is adjacent to the 
leading connector from being lifted or otherwise moved by 
the shear blade 74 when it moves upwardly. 

it is desirable to move the stop 14.8 out of the path of 
connector strip feed under some circumstances, par 
ticularly when the connector strip is being threaded into 
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or removed from, the applicator. To this end, a rod 162 
extends through the righthand one of the tubes 122 and 
has an enlarged end 164. This end normally is in front of 
an L-shaped extension i66 of the ear 150 on the righthand 
side of the stop. Rod 62 extends rearwardly of the ap 
plicator and has a knob on its end to permit manipulation 
thereof. In use, upon retraction of the rod from the posi 
tion of FIGURE 7, the enlarged end of the rod engages 
the arm 166 of the extension and the stop is moved up 
wardly and out of engagement with the strip. 

In use, the parts are normally in the position of FIG 
URE 3 with an uncrimped connector position generally 
on the anvil 50 although it will not be precisely positioned 
as is required for a proper crimping operation. The op 
erator first locates a wire beneath the crimping dies with 
its end against the bracket 161 and actuates the foot switch 
or other control device to drive the press ram through a 
single cycle. Upon downward movement of the ram, the 
feed linkage is actuated in a manner to move the 
feed side rightwardly from the position of FIGURE 3 
to the position of FIGURE 4. During this portion of the 
cycle and prior to crimping of the terminal, the feed finger 
pulls the strip backwardly until the ears 444, of the con 
nector which is adjacent to the stop 48, are brought to 
rest against the stop. When the adjacent connector is solo 
cated, the leading connector of the strip will be precisely 
positioned as shown in FIGURE 10 on the anvil properly 
with respect to the anvil to obtain a proper crimp. There 
after, the applicator ram continues its descent and the 
leading connector is crimped onto the wire as shown in 
FIGURE 10. Upon upward movement of the ram, the 
feed slide moves leftwardly under the influence of coin 
pressed springs 20 and the connector strip is fed a distance 
substantially equal to one of the connectors thereby to 
position the next adjacent connector on the anvil. The 
linkage and levers of the feed mechanism are returned to 
their initial position by the spring which pushes the slide 
against the roller 12. 
A principal advantage of the disclosed embodiment is 

the precise positioning of the strip which is achieved by 
the overfeeding thereof and the retraction of the strip 
until it engages the stop 48. It should be pointed out 
that the interval during which feeding takes place in ap 
plicators of the instant type is extremely short; for ex 
ample, the cycling time of an applicator of the instant type 
is usually substantially less than one second and during this 
interval it is necessary to feed the strip and after feeding 
it to bring it to rest and properly locate it with respect to 
the anvil. In many prior art devices, it was attempted to 
feed the strip precisely to the anvil under the influence of 
the forward stroke of the feed mechanism, that is, to 
actuate the feed mechanism and bring it to a stop in a 
manner such that at the end of the feeding portion of the 
cycle the connector would be properly located. Because 
of the inertia effects and the very short time interval avail 
able for feeding, proper positioning was difficult to achieve 
although such proper positioning is essential for best re 
sults in crimping. With the instant invention, the actual 
feed stroke in which the connector strip is advanced up to 
the crimping anvil need not be precisely controlled and 
slight overfeeding is not harmful. During the retraction 
of the feed slide, that is during initial downward move 
ment of the ram, the strip itself is retracted a very short 
distance during the portion of the cycle when the feed 
slide is starting to move. During this interval the velocity 
of the feed slide will be relatively low so that the strip will 
come to rest against the stop 148 relatively gently and the 
feed finger will disengage itself from the strip as it moves 
further rearwardly along the strip. This very slight move 
ment of the Strip against a positive fixed stop results in 
precise positioning without extremely precise control of 
the feed linkage. 
A further advantage of the invention is that the feed 

mechanism is extremely compact and with the arrange 
ment shown can be entirely contained within a compact 
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6 
applicator and is actuated and controlled by the ram which 
is in the applicator. This means that control of the fac 
tors which affect crimping can be concentrated in the ap 
plicator itself and it is unnecessary to make precise fine 
adjustments to the ram to achieve proper crimping. 
The three lever system for actuating the feed slide 

has the advantage of obtaining a relatively long feed 
stroke without unduly high bearing loads on the pivots 
in an extremely compact mechanism. The pivot 88 of 
the lever 36 takes most of the vertical load transmitted 
from the cam. The pivot 104 of the lever i03 assumes 
most of the load imposed by the springs 220. The inter 
mediate lever assumes some of the load from the springs 
and the cam which would otherwise be assumed by the 
pivots 88, E04. Because of this distribution and the rela 
tive locations of the evers, the parts themselves can be 
relatively light in weight. It should be added that rela 
tively light-weight components in the feed mechanism are 
desirable in that inertia effects are reduced; i.e., the parts 
can be started and stopped quickly during the cycle. 
Changes in construction will occur to those skilled in 

the art and various apparently different modifications and 
embodiments may be made without departing from the 
scope of the invention. The matter set forth in the fore 
going description and accompanying drawings is offered 
by way of illustration only. The actual scope of the 
invention is intended to be defined in the following claims 
when viewed in their proper perspective against the prior 
art. 

claim: 
1. An electrical terminal applicator comprising, a 

frame, a reciprocable ram in said frame, a movable 
crimping die mounted on said ran, a fixed crimping die 
mounted on said frame for cooperation with said movable 
crimping die, a feed platform adjustably secured to said 
frame for relative adjusting movement towards and away 
from said dies, a feed path on said platform for terminals 
in strip form, a feed slide on said platform, means acting 
between said ram and said slide for reciprocating said 
slide, a feed finger pivotally mounted on said slide, said 
feed finger being yieldable about its pivotal axis when 
moving in the non-feeding direction of said strip and 
being non-yieldable about its pivotal axis when moving 
in the feeding direction of said strip, a shear plate on 
said feed platform, said plate being disposed adjacent 
to said dies and being reciprocable transversely of Said 
feed path to shear the leading terminal of said strip 
therefrom, a coupling betwen said shear plate and said 
ram, said coupling permitting movement of said plate 
relative to said ram upon adjustment of said platform, 
a resilient stop adjustably mounted on said platform be 
tween said shear plate and said feed slide, said stop being 
engageable with periodic shoulders on said strip and per 
mitting movement of said strip in its feeding direction 
while preventing movement in the reverse direction, said 
applicator being adjustable to accept varying lengths of 
terminals upon adjustment of the position of said plat 
form, upon adjustment of the position of said stop rela 
tive to the position of said shear plate, and upon adjust 
ment of the stroke of said slide. 

2. An electrical terminal applicator comprising, a 
frame, a reciprocable ram in Said frame, a movable 
crimping die mounted on said ram, a fixed crimping die 
mounted on said frame for cooperation with said movable 
crimping die, a feed platform adjustably secured to said 
frame for relative adjusting movement towards and away 
from said dies, a feed path on said platform for guiding 
terminals in strip form towards said dies, a reciprocable 
feed side on said platform having finger means thereon 
for feeding said strip along said path, a shear plate on 
said feed platform, said shear plate being disposed adja 
cent said dies and reciprocable transversely of said feed 
path to shear the leading terminal from said strip, a cou 
pling between said shear plate and said ram whereby 
said shear plate is reciprocated upon reciprocation of said 
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ram, said coupling permitting movement of said plate 
relative to said ram upon adjustment of said platform, 
a resilient stop adjustably mounted on said platform be 
tween said shear plate and said feed slide, said stop being 
engageable with periodic shoulders on Said strip and 
permitting movement of said strip in its feeding direction 
while preventing movement in the reverse direction, said 
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