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Filed Apr. 10, 1959, Ser. No. 805,433
7 Claims. (CL 153—1)

This invention relates to crimping tools for electrical
terminals and connectors wherein the terminals are sup-
plied by means of a carrier such as a substantially endless
strip or belt.

An object of the present invention is to provide an im-
proved crimping apparatus having a feeding means for
intermittently feeding a relatively flexible belt upon which
terminals are removably secured at periodic intervals. A
further object is to provide a crimping apparatus having
automatic terminal feeding means for strip or belt form
terminals which is not dependent upon the physical prop-
erties, such as stiffness, of the belt or strip for successful
operation.

These and other objects are attained in a preferred em-
bodiment comprising a pair of crimping dies movable rel-
atively towards and away from each other and a feeding
means comprising an intermittently movable surface which
is adjacent the crimping dies and movable in timed se-
quence therewith. In the preferred embodiment, the
movable surface comprises a dial having sprocket teeth
thereon which engage perforations of the terminal carry-
ing belt. A substantial portion of the length of the belt
is supported on this surface of the dial and the accuracy
and precision of the feeding operation depends not upon
the movement of the belt over a stationary surface (as
with prior art devices) but rather upon the indexing of
the dial. Such indexing is achieved in the described em-
bodiment herein by means of a spring which is resiliently
loaded during movement of the dies and which is connect-
ed to the dial in a manner such that it causes the dial
to index after the completion of the crimping stroke.

In the drawing:

FIGURE 1 is a side view of the head of a tool in ac-
cordance with the invention;

FIGURE 2 is a view similar to FIGURE 1 but looking
from the opposite side and showing parts of the tool head
in cross section;

FIGURE 3 is a frontal view of the preferred embodi-
ment;

FIGURE 4 is a perspective view showing the tool and
the magazine which supplies the terminals in belt form
to the tool;

FIGURE 5 is a fragmentary view showing the indexing
spring and its relationship to the dial; and

FIGURES 6, 7, 8 and 9 are fragmentary views showing
the sequence of operations during indexing of the dial
feed for the tool; in the interest of clarity, these views do
not show the piston rod.

In the disclosed embodiment the tool is operated by
means of a hydraulic cylinder 2, which also functions as
a handle and tool body, having a piston rod 4 reciprocable
therein and a spring 6 which surrounds the piston rod and
normally biases the piston (not shown) downwardly as
viewed in the drawing. It will be understood that any
conventional control means can be provided for the piston-
cylinder or that a mechanical force system can be sub-
stituted for the hydraulic system shown. Integral with
the upper portion of cylinder 2 is a C-shaped tool head 8
having a reinforcing rib 18 in its external surface and hav-
ing a die holder plate 12 secured to its end. Upper
crimping dies 14, 16 are secured to this die holder plate
by means of a clamping plate 17 and a screw 18 which ex-
tends through aligned openings in the dies and into a
threaded opening in the clamping plate. An L-shaped
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lower die holder 2§ is secured to the end of piston rod 4
by means of a pin 22 which extends from the underside of
die holder 28 into a recess in the end of the piston rod and
is locked in place by means of a set screw as shown. Ad-
vantageously, a plate 21 is fastened to the side of the
lower die holder and bears against a flat milled surface 23
on the cylinder in order to prevent rotation of the piston
rod and to maintain the crimping dies in exact alignment,
The lower dies 24, 25 are removably anchored to this die
holder by means of a screw 26. It will thus be apparent
that upon movement of the piston rod the lower dies move
relatively towards, and into engagement with, the upper
dies until the terminal positioned between the dies is
crimped onto a wire.

The feeding mechanism for feeding the belt of ter-
minals is carried by a mounting plate or base plate 28
which rests against the back of the C-shaped head and
is secured in place by means of flanges 29 and screws
which enter the tool head. This base plate has a cen-
tral bearing boss 3% which extends towards the front
of the tool and on this boss there is rotatably supported
a feed dial which is composed of a circular plate 32, a
sprocket wheel 34 having sprocket teeth 36 evenly spaced
around ifs periphery, and a ratchet wheel 38 having teeth
4 projecting parallel to its axis towards the front of the
tool. In the disclosed embodiment the number of teeth
4% on the ratchet wheel 38 is equal to the number of
sprocket teeth 36 for reasons which will be apparent from
the description which follows. The sprocket wheel, ratch-
et wheel, and plate 32 are secured together by means of
rivets 42 so that they move as a unit during operation.

Bearing boss 3¢ is centrally bored and rotatably ac-
commodates a stub shaft 44 which extends from a circular
cam plate 46 which is of a diameter slightly less than the
diameter of the dial. This cam plate has an ear 48 ex-
tending therefrom and is notched adjacent the ear as
shown at 56 and 52. The two edges of the notch do not
intersect at a right angle but a recess 53 is provided at
the root of the notch.

A pin 54 is secured in ear 48 and extends inwardly to-
wards the surface of the cam plate. This pin has a bell
crank (FIGURE 5) rotatably mounted thereon, one arm
56 of which functions as a pawl having a tooth 57 on its
end for engaging between the teeth 48 of the ratchet
wheel as shown in FIGURE 6. As shown in FIGURE 4
this tooth is on a separate plate 55 which is secured to the
end of arm 56 by a fastener. The other arm 58 of the
bell crank extends inwardly towards the axis of rotation
of the cam plate and has a pin 60 on its end around
which is hooked one end of a spiral spring 62. This
spring surrounds bearing boss 3¢ and has its inner end
64 anchored in a transverse slot in the boss. Arm 58 of
the bell crank is not a regular shape but provides an ex-
tension 66 (FIGURE 6) which projects beyond edge 50
of the notch and is adapted to be engaged by a pin 68
which is integral with lower die holder 20.

In order to lock the ratchet wheel and the dial in posi-
tion during a portion of the cycle there is provided a
locking detent comprising a lever 72 (FIGURE 2) pivotal-
ly mounted at 74 to the tool head and having a laterally
extending arm 78 upon the end of which there is provided
a tooth 76 also adapted to enter between the teeth 48
of the ratchet wheel 38. Normally, and when the dies
are apart, arm 70 is depressed by pin 68, as shown best
in FIGURE 2, and this arm is held out of engagement
with the ratchet wheel and against the force of a com-
pression coil spring 78.

The belt of terminals shown in the illustrative embodi-
ment comprises a lower sirip 89 of plastic material and
an upper strip 83. These two strips hold the terminals

until they are crimped onto wire ends after which they .
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may be removed by the operator. This belting is fed to
the tool from a cylindrical magazine 84 mounted on a
bracket 86 which is secured to and extends from the hy-
draulic cylinder 2. In the disclosed embadiment, the
coil of belting is merely placed in the magazine 84 and
pulled therefrom during feeding of the belt by the tool.
It is not necessary to mount the belting on a rotatable
axis as is frequently required with continuous metallic
strip. The belting, as shown best in FIGURE 4, extends
from the magazine towards the dial and with its rearward
edge against mounting plate Z8. In order to hold the
belting against the dial there are provided a pair of fin-
gers 58a, S8b which are biased by means of a spring 92
on a pin 99 towards the surface of the dial. These fingers
are provided with grooves 8% to permit passage of the
teeth 36 of the sprocket during feeding. It is also desir-
able to provide a small coil spring 94 in order to retain
that section of the belt which extends between the fingers
against the surface of the dial.

In operation, and assuming that the parts are as shown
in FIGURES 1 and 2 with an uncrimped terminal posi-
tioned between the dies, the operator first inserts the
stripped end of a wire into the terminal barrel and then
actuates the hydraulic system to drive the piston rod 4
upwardly. As this piston rod rises, pin 68 is first dis-
engaged from lever arm 78 thereby permitting the tooth
76 on the end of this arm to enter between the teeth of
the ratchet wheel at the bottom of the dial and lock the
dial against rotation. Shortly thereafter, pin 68 engages
bell crank arm portion 66 and causes the bell crank to
rotate in a counterclockwise direction about its pivetal
axis 54. The tooth 57 on arm 356 is disengaged from
the ratchet wheel as shown in FIGURE 7 and the cam
plate is therefore free to move the remainder of the up
stroke of the piston rod. During the remainder of the
stroke, pin 68 rotates the cam plate from the position
of FIGURE 7 to the position of FIGURE 9 as the pin
moves relatively along edge 50 of the cam plate notch.
The tooth 57 rides over the adjacent ratchet wheel tooth
until it is aligned with the next recess on the ratchet
wheel which it enters under the influence of spring 62.
It will also be understood that during the interval in
which the cam plate is rotated, spring 62 is resiliently
stressed or tightened and its overall diameter becomes
smaller as shown by the drawing. By the time the ram
reaches its top position, the terminal will have been
crimped and the operator is then free to remove it from
the belt as soon as the dies separate a slight distance.
With a properly made belt, the terminal can be removed
by a light pull.

As the ram 4 returns to its starting position the cam
plate remains in its rotated position of FIGURE 9 since
tooth 57 is engaged with the ratchet wheel and the ratchet
wheel itself is held against rotation by tooth 76 of lever
arm 70. Upon disengagement of tooth 76, from the
ratchet wheel, when pin 68 depresses the lever arm, the
cam plate and the dial are rotated from the position of
FIGURE 9 to the position of FIGURE 6 under the in-
fluence of spiral spring 62. It will be understood that
the spiral spring will always have some residual stress
but the cam plate is prevented from counter clockwise
rotation beyond the position of FIGURE 6 by pin 68
which it abuts.

It will be apparent from FIGURES 1 and 2 that when
the terminal is crimped, its ferrule portion must move
upwardly by a slight amount at the end of the crimping
stroke of the ram. Such movement of the terminal is
easily permitted by virtue of the flexible nature of the
belt. It will also be apparent from these figures that
the cam plate is of a diameter less than the diameter of
the dial so that this cam plate does not interfere with
the movement of the belt and terminals towards the
dies. The ends of the terminals which project laterally
beyond the edges of the belt are supported only by the
belt and not on the surface of the dial. The belting mate-
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rial is capabie of supporting the terminals in the manner
shown, particularly when it is curved over and pressed
agzainst the dial.

The notch 53 in the cam plate dces not ordinarily
play any part in the operation of the tool. However,
it will be apparent that if the tool were to be acciden-
tally actuated with no dies in the dieholders, the ram 4
could move upwardly beyond its normal stopping point.
If this were to happen, pin 68 would move upwardly be-
vond the position shown in FIGURE 9 which is its nor-
mal uppermost position and tooth 57 wouid tend to cause
the ratchet to rotate in a clockwise direction from the
position of FIGURE 9. If the pin did arise above this
position, the pin would enter the notch and at the same
time the tooth 76 on lever 7@ would be cammed out-
wardly by the force exerted by the ratchet wheel. This
notch 53 is therefore a means of preventing damage to
the teol in case of misuse.

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
foregoing description and accompanying drawings is of-
fered 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.

We claim:

1. Apparatus for crimping electrical terminals where-
in said terminals are removably secured to a flexible belt
at regularly spaced intervals with the axes of said ter-
minals extending transversely of said belt and with at
least a substantial portion of the length of each terminal
resting on said belt, said apparatus comprising, a pair
of crimping dies, moving means including a reciprocabie
ram for moving said dies relatively towards and away
from each other, a cylinder disposed adjacent said dies
and rotatable about an axis extending substantially trans-
versely of the path of reciprocation of said ram, said cyl-
inder having regularly spaced sprocket teeth for engage-
ment with perforations in said belt whereby said cylinder
supports and engages a substantial length of said belt,
and indexing means for indexing said cylinder when said
dies are apart thereby to position an uncrimped terminal
between said dies.

2. Apparatus for crimping electrical connectors onto
wires wherein said connectors are removably secured to
a flexible belt at regularly spaced intervals with the axes
of said connectors extending transversely of said belt,
said belt having regularly spaced perforations, said ap-
paratus comprising, a pair of crimping dies, moving means
including a reciprocable ram for moving said dies rela-
tively towards and away from each other, a cylinder dis-
posed adjacent said dies and rotatable about an axis ex-
tending sunbstantially transversely of the path of recip-
rocation of said ram, said cylinder having regularly
spaced sprocket teeth for engagement with said perfora-
ticns in said belt whereby said cylinder supports and
engages a substantial length of said belt, indexing means
for indexing said cylinder when said dies are apart there-
by to feed said belt, and a bearing surface extending in
a plane adjacent said cylinder and normally of the axis
thereof on the opposite side from said dies, said bearing
surface functioning to prevent movement of said belt
away from said cylinder.

3. Apparatus for crimping electrical terminals where-
in said terminals are part of a belt with the axes of the
individual terminals extending transversely of the belt
axis, said apparatus comprising, a pair of crimping dies,
moving means including a reciprocable ram for moving
said dies relatively towards and away from each other,
a cylinder disposed adjacent said dies and rotatable about
an axis extending substantially transversely of the path
of reciprocation of said ram, said cylinder having regu-
larly spaced sprocket teeth for engagement with said belt
whereby said cylinder supports and engages a substantial



3,087,545

5

length of said belt, pawl and ratchet indexing means for
indexing said cylinder when said dies are apart thereby
to position an uncrimped terminal between said dies,
spring loadable actuating means for actuating said pawl
and ratchet indexing means, and means driven by said
ram during movement thereof for loading said spring
loadable actuating means.

4. Apparatus for crimping electrical terminals where-
in said terminals are part of a belt with the axes of the
individual terminals extending transversely of the belt
axis, said apparatus comprising, a pair of crimping dies,
moving means including a reciprocable ram for moving
said dies relatively towards and away from each other,
a cylinder disposed adjacent said dies and rotatable about
an axis extending substantially transversely of the path
of reciprocation of said ram, said cylinder having regu-
Jarly spaced sprocket teeth for engagement with said belt
whereby said cylinder supports and engages a substantial
length of said belt, a plate rotatable about the axis of
rotation of, and independently of, said cylinder, pawl and
ratchet means connecting said plate and said cylinder,
loadable resilient means acting on said plate and permit-
ting movement of said plate in a first direction of rota-
tion but normally biasing said plate in the opposite direc-
tion, and -means on said ram for rotating said plate in
said first direction during movement of said ram to move
said dies relatively towards each other whereby, said
plate first rotates in said first direction relative to said
cylinder, and said pawl is advanced relative to said
ratchet, and said plate and cylinder then rotate in unison
in said opposite direction by virtue of said pawl and
ratchet means during return movement of said ram there-
by to feed said belt.

5. Apparatus for crimping electrical terminals onto
the ends of wires, said terminals being on a carrier strip,
said apparatus comprising, a tool body having a general-
ly C-shaped tool head, one arm of said head being in-
tegral with said tool body, a ram in said tool body recip-
rocable towards and away from the other arm of said
head, a first die mounted on said ram for movement
therewith and a second die mounted on the other arm
of said head, a cylinder rotatably mounted on said head
on an axis extending transversely of the direction of
reciprocation of said ram, sprocket teeth on the surface
of said cylinder for engagement with said carrier strip,
a cam plate rotatable about the axis of rotation of, and
independently of, said cylinder, said cam plate being in-
terposed between said dies and said cylinder, spring means
having one end secured to said cam plate, said spring
means permitting rotation of said cam plate in a first
direction from a rest position but normally biasing said
cam plate for rotary movement in the opposite direction,
camming means on said ram and said cam plate for rotat-
ing said plate in said first direction during movement of
said ram towards said other arm of said head, a pawl
on said cam plate and ratchet teeth on said cylinder, de-
tent means engageable with said cylinder fo hold said
cylinder against rotation, and means on said ram for
holding said detent means out of engagement with said
cylinder when said ram is in its retracted position where-
by, upon movement of said ram towards said other arm,
said cylinder is locked against rotation by said detent
means, said cam plate is rotated in said first direction,
and said pawl is advanced relative to said ratchet teeth,
and after return movement of said ram, said cylinder is
unlocked to permit rotation and said spring rotates and
indexes said cam plate and cylinder thereby to feed said
carrier strip.

6. Apparatus for crimping electrical terminals onto
the ends of wires, said terminals being on a carrier strip,
said apparatus comprising, a tool body having a general-
ly C-shaped tool head, one arm of said head being in-
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tegral with said tool body, a ram in said tool body re-
ciprocable towards and away from the other arm of said
head, a first die mounted on said ram for movement
therewith and a second die mounted on the other arm of
said head, a cylinder rotatably mounted on said head on
an axis extending transversely of the direction of recipro-
cation of said ram, sprocket teeth on the surface of said
cylinder for engagement with said carrier strip, a cam
plate rotatable about the axis of rotation of, and inde-
pendently of, said cylinder, said cam plate being inter-
posed between said dies and said cylinder, a spiral spring
having its inner end fixed and having its outer end se-
cured to said cam plate whereby, upon rotation of said
cam plate from a rest position in a first direction, said
spring is stressed and tends to return said plate to said
rest position, a pin on said ram and a cam surface on
said cam plate, said cam surface being engageable by said
pin to rotate said plate in said first direction during move-
ment of said ram towards said other arm of said head, a
pawl on said cam plate cooperable with ratchet teeth on
said cylinder, detent means engageable with said cylinder
to hold said cylinder against rotation, said pin function-
ing as a means for holding said detent means out of en-
gagement with said cylinder when said ram is in its re-
tracted position whereby, upon movement of said ram
towards said other arm, said cylinder is locked against
rotation by said detent means, said cam plate is rotated
by said pin in said first direction, and said pawl is ad-
vanced relative to said ratchet teeth, and after return
movement of said ram, said cylinder is unlocked by said
pin to permit rotation and said spring rotates and indexes
said cam plate and cylinder thereby to feed said carrier
strip.

7. Apparatus for crimping electrical terminals onto
the ends of wires, said terminals being mounted on a car-
rier strip at spaced intervals, said apparatus comprising, a
fixed crimping die and a movable crimping die, ram
means for moving said movable die towards and away
from said fixed die, a cylinder rotatably mounted on an
axis extending transversely of the direction of reciproca-
tion of said ram, sprocket teeth on the surface of said
cylinder for engagement with said carrier strip, a cam
plate rotatable about the axis of rotation of, and inde-
pendently of, said cylinder, said cam plate being inter-
posed between said dies and said cylinder, loadable resil-
ient means permitting movement of said plate in a first
direction of rotation but normally biasing said plate in
the opposite direction, a pawl and ratchet acting between
said plate and said cylinder, detent means engageable
with said cylinder to hold said cylinder against rotation,
means on said ram for holding said detent means out of
engagement with said cylinder when said ram is in its re-
tracted position, camming means acting between said
ram and said plate for rotating said plate in said first
direction during movement of said movable die towards
said fixed die, and camming means acting between said
ram and said pawl and ratchet means for disengaging
said pawl and ratchet means during initial movement of
said movable die towards said fixed die whereby, upon
movement of said movable die towards said fixed die,
said cylinder is locked against rotation, said pawl and
ratchet means is disengaged, and said plate is'rotated in
said first direction, and after return movement of said
ram, said cylinder is unlocked to permit rotation and
said spring rotates and indexes said plate and said cyl-
inder thereby to feed said carrier.
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