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To solve this problem, it is another object of the present
invention to provide a step-adjustable hand-operated
crimping tool in which one of the pre-determined step
levels is operative regardless of whether the tool is properly
adjusted by the operator. It also is an object of the
present invention to provide an easy-to-use indicator de
vice to indicate the depth of crimp to which the tool is
adjusted.
The drawings and description that follow describe the
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ABSTRACT OF THE DESCLOSURE

The crimping tool is adjustable by means of a mi
crometer-type of mechanism to adjust the depth of crimp.
In one embodiment the tool is infinitely adjustable, and
in another embodiment it is adjustable in steps. Improved
accuracy in determining depth of crimp is obtained by a
combination ratchet and stop mechanism.

This invention relates to tools for crimping electrical
connectors onto conductors; more particularly, this in
vention relates to adjustable hand-operated crimping tools;
that is, to such tools in which the depth of the crimping
indentation is adjustable.
In prior hand-operated adjustable crimping tools, the
mechanisms used for adjusting the depth of crimp are
less than satisfactory in that they are inaccurate, and in
that they make the tool relatively complicated and un
wieldly to use. Accordingly, one object of the present
invention is to provide a truly accurate, simple, and easy
to use mechanism for adjusting the crimping depth of
hand-operated crimping tools.
Ratchet mechanisms have been provided in many prior
hand-operated crimping tools in order to force the oper
ator to complete each crimping operation. The ratchet
mechanism will not allow the tool handles to be separated
until they have been brought together to a pre-determined
position at which the desired full depth of indentation
has been achieved. Prior crimping tools also have means
for preventing the crimp from being too deep. A stop
is provided which stops one handle from coming closer
than desired to the other handle. Many prior tools are

cost and is relatively easy to assemble.
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adjustable only in relatively large steps which are of a
pre-determined magnitude. In the latter type of tool, it
has been a problem in the past that sometimes the work
man does not properly adjust the tool and adjusts it by

only part of a step. This is not desirable since the tool
may be damaged.

the present invention;
FIGURE 2 is a cross-sectional view taken along line
2-2 in FIGURE 1;
FIGURES 3 through 6 are partially cross-sectional and
partially cut-away views of the ratchet mechanism of
the device shown in FIGURES 1 and 2, in various opera
tional positions;
FIGURE 7 is a plan view of a component of the mech
anism shown in FIGURES3 through 6;
FIGURE 8 is an end view, partially broken away, of
the structure shown in FIGURE 3;
FIGURE 9 is a partially broken-away cross-sectional
view, similar to FIGURE 2, of an embodiment of the
step-adjustable tool constructed in accordance with the
present invention;

FIGURE 10 is a cross-sectional view taken along line
FIGURE 11 is a partially schematic enlarged view of

10-10 of FIGURE 9;

a portion of the structure shown in FIGURE 9;
FIGURE 12 is a view of another portion of the struc
ture shown in FIGURE 9; and

FIGURE 13 is a cross-sectional view taken along line

3-3 of FIGURE 9.
O

The crimping tool 20 shown in FIGURES 1 and 2 is
of the infinitely-adjustable type. Furthermore, it is of the
cam-operated type; that is, the type in which movement
of the handles toward one another actuates cams which

drive indenting members or “dies' into the connector to
crimp it onto a conductor.
The crimping tool 20 includes a first handle 22 and a
second handie 24. Plastic covers 44 and 46 cover the

50
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In one of the embodiments of the invention described

herein, the depth of crimp is "infinitely' adjustable; that
is, the depth of crimp is adjustable in very small incre
ments as opposed to large steps. In another embodiment
of the invention disclosed herein, the depth of crimp is

invention and indicate some of the ways in which it can
be used. In addition, some of the advantages provided by
the invention will be pointed out.
In the drawings:

FIGURE 1 is a perspective view of an infinitely adjust
able hand crimping tool constructed in accordance with

deficient in that there is a considerable amount of distance

between the stop point and the "release point” of the
ratchet mechanism, that is, the point at which the ratchet
allows the handles to move apart. This distance is vari
able and creates considerable inaccuracy and non-uni
formity in the depth of crimp provided by the tools.
Accordingly, it is another object of the present inven
tion to provide a hand-operated crimping tool in which
the depth of crimp is controlled accurately and by means
of a relatively simple and compact mechanism. It is a
further object to provide a simple and reliable ratchet
mechanism which is easily adjustable to compensate for
manufacturing tolerances in the tool. It also is an object
to provide such a mechanism which is relatively low in
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lower portions of the handles 24 and 22, respectively, in
order to provide a smooth insulated hand-grip for the
user of the tool. Referring particularly to FIGURE 2,
the handle 22 has an annularly-shaped head portion 25
with four internal curved cam surfaces 26. A cylindrical
die-holder 28 forms the head portion of the other handle
24. Die holder 28 is fitted inside the hole in the head
portion 25 of handle 22 and has four symmetrically-shaped
die holding slots 30. In each of the slots 30 is positioned
a cam follower 32 and a compression spring. A die mem
ber 34 is attached to each of the cam followers 32. Each
die member 34 has a pointed tip which extends into a
central opening 35 in the die holder 28.
The handles 22 and 24 are shown in the closed position;
that is, with the handles as close to one another as they
can be. Actually, the use of the crimping tool starts with
the handles apart and the dies 34 retracted. Then a wire
with a connector placed loosely on its end is inserted
into the central hole 35 and the handles 22 and 24 are
squeezed together by the operator to the position shown
in the drawings. Squeezing the handles together brings
the cam surfaces 26 to bear against the cam followers 32 to

70

press the die members 34 into the connector and crimp the
connector onto the wire. When the handles are released,
the springs in the slots 30 force the cam followers 32 into

3.
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the enlarged portions of the cam surfaces 26 and the dies
are pushed away from the connector so that it can be
removed from the crimping tool.

The die-holder member 28 (not shown in FIGURE 1)
is held in the handle 24 by means of four bolts 36 and
mating nuts. A thumb-screw 40 secures a connector hold
er 42 onto the handle 24 by means of a holding plate 38.
As is well known in the prior art, by loosening the thumb
screw 40, member 42 can be moved longitudinally to
wards and away from the crimping opening 35 so as to
locate and hold a connector locator (not shown) for
locating a connector in the proper position for crimping.
Other details of the operation of the crimping head it
self are well known in the prior art and will not be de
scribed in greater detail here.
In accordance with the present invention, the depth to

er detail below.

As is shown at the top of FIGURE 1 as well as in FIG
URE 2, a transparent window 88 is provided near the

head of the tool. 20. Crimp-depth indication marks 90

are provided on the window. As is shown in FIGURE 2,
a marker 92 is mounted on a plate 94 which is adjustably
secured to the left-hand portion of stop block 74 by

10 means of a screw 96.

which the tips of dies 34 penetrate into the connector
during crimping can be adjusted by means of a rotatable
knob 48 positioned at the end of the handle 24. Handle
24 has a channel-shaped cross section, as is shown in 20
FIGURE 1. The end of handle 24 has an end plate por
tion 50 against which the knob 48 abuts. As is shown in
FIGURE 2, knob 48 is longitudinally slidable upon the
flattened end of a shaft 52 which extends longitudinally 25
into the channel in the handle 24. Knob 48 has a central
hole with a shape matching that of the flattened end of
the shaft 52. The end of shaft 52 is slidably fitted into
the hole in the collar portion 54, thus drivably coupling
knob 48 to shaft 52. Knob 48 has an axial recess into 30
which is fitted a compression spring 56 which abuts
against a collar 58 which is secured to the end of the
shaft 52. The spring 56 thrusts the knob 48 and the col

lar 58 away from one another and thereby thrusts the
knob 48 towards the end plate portion 50.

d

As is shown in FIGURE 1, knob 48 has a plurality 35
of slots 60 spaced around its inner periphery. The end
of handle 24 has a projection 62 which fits into one of
the slots 60 to hold the knob 48 against undesired rota
tion. The length of the projection 62 is such that when 40
the knob 48 is pulled outwardly against the compression
force of spring 56, the projection 62 becomes disengaged
from the slots 60 and the knob 48 is free to be turned
for adjustment of the crimping tool. The knob. 48 has a
hole 63 (see FIGURE 2), and the flat end of shaft 52
has a hole 65 which is aligned with hole 63 when the 45
knob 48 is in its position closest to the plate 50. When the
knob is in the latter position, a piece of wire can be in
serted through the holes to lock the knob in place and
prevent the setting of the tool from being changed.
Referring again to FIGURE 2, the shaft 52 is rotatably 50
supported in the handle 24 by means of a bearing block
64 which is secured to the handle by a pair of integral
rivets 70. The shaft 52 is prevented from sliding longitul
dinally by a pair of collars 66 and 68 suitably secured on
the shaft 52 and abutting against the ends of the block 64. 55
Shaft 52 has a threaded portion 72 at its left end which
mates with similar threads in what is termed herein as a
“stop-block” 74. A ratchet mechanism 76 is mounted piv
otally on the stop block 74 by means of a pin 78. The 60
ratchet mechanism 76 includes a rack member 80 which

slides longitudinally inside a pawl-bearing housing 82
which is pivoted to the stop block 74 by means of the
pin 78. The rack member 80 is pivotally connected to the
upper handle 22 by means of another pin 84. As will be
described in greater detail hereinbelow, the pawl-bearing

housing 82 carries a pawl member 86 which cooperates
brings the handles 22 and 24 close enough together to
provide a full-depth crimp.
In accordance with the present invention, the lower end
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with the rack member 80 to insure that the operator

of the rack member 80 abuts against the pin 78 as is
shown in FIGURE 2 in order to stop the movement of
the handles 22 and 24 towards one another. Thus, the
rack member serves both as a prop or stopping device

4.

and as a rack in the ratchet mechanism 76. This arrange
ment is highly advantageous as will be described in great

70

A stop member 100 is secured in the handle 24 and
has an adjustable stop screw 102. The left-hand portion
95 of the stop block 74 has an upwardly-extending pro
jection 98 which abuts against the left end of the screw
102 to limit the motion of the stop block 74 towards the
adjustable knob 48. The upstanding portion of the stop
block into which the screw 96 fits serves in a similar man

ner to limit the motion of stop block 74 in the opposite
direction. Screw 102 is adjustable to define the limits of
motion of the stop block. A roll-pin 104 helps keep the
stop block 74 from moving upwardly.
The adjusting mechanism of the tool. 20 operates as
follows: The shaft 52 turns when the knob 48 is turned.

Since stop block 74 cannot turn, the rotation of shaft 52
and threads 72 moves the stop block and its pivot pin 78
longitudinally in the handle 24. Since the rack member
80 is inclined with respect to the longitudinal axis of the
shaft 52 and stop block 74, and since the rack member
abuts against the pin 78 and serves as a stop member,
longitudinal movement of the stop block varies the allow
able movement of the handles towards and away from
one another and thus varies the depth of crimp. As will
be discussed in greater detail below, since the rack mem

ber 80 which is used as a stop member is an integral part

of the ratchet mechanism 76, the distance between the

position at which the end of rack member 80 abuts
against pin 78 and the "release point” of the ratchet
mechanism 76 always is precisely controlled and may be

maintained within relatively close tolerances.

As the block 74 is moved to the left or right by turn
ing the knob 48, the indicator marker 92 moves back
and forth underneath the window 88 indicating the depth
of penetration by the dies 34. By this means, the worker
can quite easily adjust the depth of crimp with great ac

curacy. The micrometer type of adjustment mechanism
which is provided enhances this accuracy. For example,
eight notches 60 are provided around the periphery of the
knob 48. Rotation of the knob 48 by one notch will
change the crimping depth by approximately one-half of
one thousandth of an inch. Of course, it is not necessary
to provide such notches in an "infinitely' adjustable tool,
but it is preferable to do so in order to be able to hold
the knob in a position in which it has been set.
FIGURES 3 through 8 show further structural and
operational details of the ratchet mechanism 76. Pawl
bearing housing 82 has a generally rectangular cross-sec
tional shape, as is shown in FIGURE 8. It has a raised
portion 106 into which are cut two V-shaped slots 108,
only one of which appears in FIGURES3 through 6. The
slots are cut in opposite side-walls of the housing 82.
The pawl 36, which is of rectangular cross-sectional, ex
tends between the slots 108. As is shown in FIGURE 8,
an inverted U-shaped bracket 114 is secured to the ends
of the pawl member 86. A pin 110 is fastened to the raised
portion 106 of the housing 82 and extends through a
hole in the cover portion of the bracket 114. A compres
sion spring tends to thrust the upper flange of the pin 110
and the bracket 114 away from one another so as to bias
the pivot pin 86 downwardly towards the rack member
80 and maintain it in engagement with the teeth of the
rack member.

75

The rack member 80, which is shown in further detail
in FIGURE 7, has centrally-located slots 132 and 134 in
its ends to fit over webs in the handle 22 and block 74,

respectively, and has a plurality of relatively shallow
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another. When the pin 78 nears the bottom of the slot 68,
it comes to rest on one of the steps 66 and against the
back wall 169 of slot 168. Since rack member 80 abuts
against the pin 78, the motion of the handles towards one
another is stopped at a point depending upon the step or
notch 166 in which the pin 78 is held.
The left end 178 of the member 62 passes under the
center portion of a dumbbell-shaped guide roler 80. Se
cured to end portion 178 in an indicator strip 92 which
moves beneath the window 88 to indicate the depth of
crimp, as in the embodiment of the invention shown in
FIGURES 1 and 2.
The tool. 140 operates as follows: Turning the knob
48 through one revolution causes the screw 154 to move
the block 158 to the right or left by a distance equal to the
width of one of the steps 66 on the member 62, thus
raising or lowering the stop point of the pin 78 and in

scribed above.

The above description of the invention is intended to
be illustrative and not limiting. Various changes or modi
fications in the embodiments described may occur to those
skilled in the art and these can be made without depart

ing from the spirit or scope of the invention as set forth
in the claims.

10

5

creasing or decreasing the crimp depth of the tool by one

step.

Occasionally, a workman fails to rotate the knob 48'

through one complete revolution and leaves the mechanism
in a position such as that shown in FIGURE 11 where
the pin 78 engages the point of one of the teeth forming the
steps 166 instead of seating itself in one of the steps.
This condition is quite undesirable because it could dam
age the tool, and because the crimp depth of the tool will
not be set at any of the desired values. In accordance with
the present invention, this condition is automatically cor
rected. As is shown in FIGURE 9, the spring 156 normally

holds the projection 150 against the right edge of block

30

64. Thus, there is an amount of clearance between the ends

of shafts 42 and 52 which enables the shafts to slide

towards one another by a distance sufficient to permit the
pin 78 to slip down one step and thus come to rest on the
next lower step when the handles are squeezed together.
Thus, the tool automatically adjusts itself to ensure that its
depth of crimp is set at one of the predetermined step
values despite improper adjustment.
Further precise adjustment of the crimping depth is pro
vided by the mechanism shown in FIGURES 9 and 13. A
Separate stop member 200 is provided on the upper handle

40

22 of the tool 140. Stop member 200 is pivotally mounted
on the web portion 202 of the handle 22 by a pin 204. The
pin 84 to which the rack 80 is connected is mounted in a
Web portion 206 of the upper stop member 200.
The amount of angular spacing between the handle 22
and the pivot point 84 of the rack 80 is adjustable by means
of a threaded screw 208 in a similarly threaded hole 210
in the handle 22. As is shown in FIGURE 9, the upper end
of the screw has a slot into which a screw driver can be
inserted for turning the screw and adjusting the angular
spacing between the handle 22 and the pivot point 84. The
plastic cover 46 normally covers the hole because it is not

desired to have the user adjust the screw 208. Instead, this
adjustment is made at the factory and the plastic cover
placed
over the hole afterwards in order to prevent tam
pering by the user of the tool.
As is shown most clearly in FIGURE 13, the stop
member 200 has a curved portion 212 with a rounded in
ternal slot 214 with ridges 216 at its upper edges. The
bottom end 218 of the screw 208 is rounded, and a com
pression spring 220 is positioned between the flat portion
of the rounded head 218 and a washer 222 whose edges
abut against the ridges 216. The spring 220 tends to
thrust the bottom portion 218 and the washer 222 apart.
Thus, the bottom portion 218 of the screw 208 always
is forced against the curved bottom of the rounded slot
in portion 212 of the stop member 200 when the handles
22 and 24 are Squeezed together, and the screw 208 holds
the handle 22 at a specified angular adjustment with re
spect to the pivot pin 84. By means of the screw 208,
the tool can be adjusted at the factory to compensate for

manufacturing tolerances and the like and provide ex
tremely accurate control of the crimping depth of the

8

tool. Further adjustments can be made by using the auxili
ary tooth 130 in the ratchet mechanism 76, as was de

60

We claim:

1. A tool for crimping electrical connectors onto con
ductors, said tool comprising, in combination, a plurality
of crimping dies, handle means including a pair of handles
coupled to said dies to move said dies towards one an
other for crimping and away from one another after crimp
ing, ratchet means connected between said handles for
preventing movement of said handles away from one
another until they have moved toward one another to a
pre-determined position relative to one another, said rat
chet means including a ratchet member secured to one of
said handles, a stop surface on the other of Said handles,
and means for guiding said ratchet member into engage
ment with said stop surface to limit the movement of Said
handles toward one another.
2. Apparatus as in claim 1 in which said ratchet means
includes a rack and a pawl member, each pivoted to a
different one of said handles, and in which said guiding
means comprises one of said ratchet and pawl members.
3. Apparatus as in claim 2 with said rack having a
series of relatively shallow notches each having a first
depth, and a relatively deeper notch, a pawl member
slidably mounted in a slot in said guiding means and
biased into engagement with said notches on said rack,
said slot having two oppositely-inclined branches and a
lower portion positioned below the bottoms of said
shallow notches so as to maintain said pawl in one of
said branches of said slot while in engagement with one
of said shallow notches, the pawl being free to move in
either slot branch when engaged with said deeper notch.
4. Apparatus as in claim 1 in which said stop surface
is on a first movable stop member on a first one of said
handles, micrometer screw adjustment means in said
first handle for moving said first stop member longitudi
nally in said first handle, said adjustment means comprising

mated male and female threaded members, one coupled
to said first stop member and the other to said first handle.
5. A tool for crimping electrical connectors onto con
ductors, said tool comprising, in combination, a plurality
of crimping dies, handle means including a pair of handles
coupled to said dies to move said dies towards one another
for crimping and away from one another after crimping,
a first stop member on a first one of said handles, a second
stop member on a second one of said handles, a prop
member secured to one of said stop members and movable
into engagement with the other of said stop members
to prop said handles apart and prevent their further closure
after they have been closed together to a pre-determined
closure spacing, micrometer screw adjustment means in
said first handle for moving said first stop member longi
tudinally in said first handle to change said closure spac
ing, said adjustment means comprising mated male and fe

male threaded members, one coupled to said first stop
member and the other to said first handle.
6. Apparatus as in claim 5 in which said stop members

65

are positioned so that said prop member is inclined with
respect to said first handle when said handles are in a
closed position, said first stop member having a surface

inclined with respect to said handle in a sense opposite to
the inclination of said prop member, said surface having

70 a series of notches therein into which one end of said

prop member is adapted to fit.
7. Apparatus as in claim 5 including means adjustable

75

to angularly rotate said handle with respect to said second
stop member to adjust the maximum depth of indenta
tion produced by said dies.

3,459,029
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8. Apparatus as in claim 5 including a window in said
first handle, indentation depth markings adjacent said
window, a marker in said window adjacent said depth
markings, said marker being coupled to said first stop
member for movement therewith.
9. Apparatus as in claim 6 including a hand-operable
knob, and coupling means secured to one of said male
and female threaded members and making longitudinally
sliding and rotatably driving engagement with said knob
and resilient means engaging said coupling means to
thrust said first stop member against said prop member.
10. Apparatus as in claim 6 including a hand-operable
knob adjacent one end of said first handle and drivably
coupled to operate said micrometer screw adjustment
means, said knob having a detent mechanism to lock said
knob against rotation after one revolution, and including
means for guiding said one end of said prop member
against said first stop member at a pre-selected position,
and in which the pitch of the threads of said micrometer
screw means is such as to move said first stop member
one notch with respect to said position for every revolu

10

13. Apparatus as in claim 12 in which said rack mem
ber has an extendable member recessed into one inclined
face of said deeper notch, the latter member being ex
tendable outwardly from said face to form another one
of said shallow notches adjacent said deeper notch.

14. Apparatus as in claim 12 including a first stop

10

5

member on a first one of said handles, a second stop
member on a second one of said handles, one of said rack
and said pawl members comprising a prop member se
cured to one of said stop members and movable into en
gagement with the other of said stop members to prop
said handles apart and prevent their further closure after
they have been closed together to a pre-determined
closure spacing, micrometer screw adjustment means in
said first handle for moving said first stop member longi
tudinally in said first handle, said adjustment means com
prising mated male and female threaded members, one
coupled to said first stop member and the other to said
first handle.

20

tion of said knob.

11. Apparatus as in claim 5 including a knob adjacent
one end of said first handle and longitudinally slidably

15. Apparatus as in claim 12 in which said slot is
V-shaped with the point of the V pointing towards said
rack, said rack member fits into and slides within said
pawl-bearing member, said pawl-bearing member has a
pair of opposed side-walls, each with one of said notches

connected to said other one of said male and female 25 in it, a pawl extending between said slots with one end

threaded members, a detent member on said handle, a
plurality of peripherally-spaced detent indentations in said
knob, and resilient means biasing said knob towards said
detent member.
12. A tool for crimping electrical connectors onto con
ductors, said tool comprising, in combination, a plurality
of crimping dies, handle means coupled to said dies to
move said dies towards one another for crimping and
away from one another after crimping, said handle means
comprising a pair of handles movable toward one another
for crimping and away from one another after crimping,

30
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ratchet means connected between said handles for pre
venting movement of said handles away from one another
until they have moved toward one another to a pre
determined position relative to one another, said ratchet 40
means comprising a rack member connected to one of
said handles, a pawl-bearing member connected to the
other of said handles, said rack having a series of rela
tively shallow notches each having a first depth, and a
irelatively deeper notch, a pawl member slidably mounted 45
in a slot in said pawl-bearing member and biased into
engagement with Said notches on said rack, said slot hav
ing two oppositely-inclined branches and a lower portion
positioned below the bottoms of said shallow notches so
as to maintain said pawl in one of said branches of said 50
slot while in engagement with one said shallow notches,
the pawl being free to move in either slot branch when

engaged with said deeper notch,

in each slot, a bracket connected to the ends of said pawl,
and a resilient member biasing said bracket towards said
pawl-bearing member.
16. Apparatus as in claim 1 in which said stop sur
face is on a first movable stop member on a first one of
said handles, and said tool also includes adjustment means
in said first handle for moving said first stop member
longitudinally in said first handle.
17. Apparatus as in claim 5 in which said stop mem
bers are positioned so that said prop member is in
clined with respect to said first handle when said handles
are in a closed position, said first stop member having a
Surface inclined with respect to said handle in a sense
opposite to the inclination of said prop member.
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