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This invention relates to crimping tools for ap-
plying solderless connectors to electric conduc-
tors and is described ag particularly embodied in
a tool for crimping connectors of the type in
which one portion of the connector ferrule is
crimped directly to the bare inner conductor and
another portion is crimped around the insulat-
ing covering.

Solderless connectors are often formed with an
inner metal ferrule portion which is intended to
be ecrimped directly to the metal conductor of
the wires after the insulating covering has been
removed, and an outer barrel or sleeve portion,
which is somewhat larger in diameter and ex-
tends beyond the end of the wire-gripping por-
tion, that is intended to be crimped around the
adjacent insulation to increase the mechanical
strength of the conmnection. Separate pairs of
jaws are utilized to perform the two crimping
operations simultaneously,

The insulation-gripping sleeve or barrel is made
either of plastic or thin metal, and it is desir~
able, therefore, to utilize overlapping or inter-
locking members adjacent the connector-crimp-
ing die surfaces which crimp this portion of the
connector so as to prevent extrusion of the thin
metal or plastic into the space between the jaws.
This overlapping jaw construction has made it
necessary to open both sets of jaws a substan-
tial distance to allow encugh space to position
the connector between the jaws. However, the
necessity for opening hoth sets of jaws so wide
reduces the mechanical advantage available for
operating the connector-crimping jaws and
makes it difficult to position the connector prop-
erly between the jaws prior to the crimping op-
eration.

In accordance with the present invention, the
two sets of jaws are moved at different rates of
speed so that the insulation-crimping jaws are
opened wider than the connector-crimping jaws.

The insulation-crimping jaws and the connec-
tor-crimping jaws are operated from the same
driving mechanism but a compound leverage sys-
tem is utilized so that the insulation-crimping
jaws move a greater distance between the open
and closed positions, thus permitting the con-
nector to be easily positioned in crimping posi-
tion, and permitting greater mechanical advan-
tage in the operation of the connector-crimping
jaws.

Other features, objects, and advantages of the
present invention will be in part pointed out in
and in part apparent from the following deserip-
tion considered in connection with the accom-
panying drawings in which;
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Figure 1 is a partial elevational view, with cer-
tain parts cut away, of a crimping tool embody-
ing the invention;

Figure 2 is g partial side view of the tool shown
inFigure 1;

Figure 3 is a view similar to Figure 1 showing
the crimping jaws in closed position ;

Figure 4 is a partial perspective view showing
the relative position of the jaws when in closed
position;

Figure 5 is a view similar to Figure 4 showing
the jaws in open position;

Figure 6 is an enlarged partial elevational view
showing a section of a connector and wire posi-
tioned between the connector-crimping surfaces
at the completion of the erimping operation;

Figure 7 is an exploded perspective view show-
ing certain components of the tool shown in the
preceding figures:

Figure 8 shows a connector after being erimped
to the end of an electric conductor;

Figure 9 is a partial front elevational view of
2 second embodiment of the invention;

Figure 10 is a partial view of the crimping tool
shown in Figure 9;

Figure 11 is a rear partial elevational view of
the tool shown in Figure 9;

Figure 12 is a partial elevational view illustrat-
ing another embodiment of the invention; and

Figure 13 is a partial side view of the crimping
tool shown in Figure 12.

In order to crimp the connector to the bare
wire of an electric conductor, the tool shown in
Figures 1 to 7 is provided with opposed die-sur-
faces 2 and 4 (see particularly Figure 7) formed
on the inner faces of two connector-crimping
jaws 8 and 8. Figure 8 shows a connector, gen-
erally indicated at 18, after being crimped to an
insulated wire, generally indiecated at 12, having
an outer insulating covering 14 and a central
metal strand or core 16. 'The jaws § and 8 are
effective in erimping the connector to the core
{6 as indicated at 18 in Figure 8.

In order to crimp the insulation-gripping por-
tion of the connector to.the insulating-covering
{4, as indicated at 22 in Figure 8, an additional
set of insulation-crimping jaws 24 and 26 are
provided with opposing die surfaces 28 and 32.

The connector-crimping jaw 8 and the insula-
tion-crimping jaw 26 are pivotally supported on
2 pin 34 which extends through openings in these
jaws and through openings in two kidney-shaped
end plates 36 and 28 positioned on opposite sides
of the jaws, the pin 34 being maintained in posi-
tion by forming a head portion on each end of
the pin, as by riveting, or by the use of lock rings
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or other suitable means. The opposing jaws & and
24 are pivotally supported on a pin 42, which ex-

tends through holes in the jaws and through holes
in the opposite ends of the end plates 36 and 33,

and is maintained in position by similar riveting
or other means.

Tn order to prevent undesired extrusien o
insulation-gripping portion of the connector
the space between the insulation-crimping jows
24 and 26, the jaw 26 is provided with an over-
lapping portion 44 which nests with a comple-
mentary surface in jaw 24; and jaw 24 is provided
with projection 46, beneath the die surface 23,
which nests with a complementary surface of the
jaw 286.

In order to maintain proper alignment of the
connector-crimping jaws 6 and §, an alignment
pin 48 is positioned between semi-cylindrical sur-
faces formed on the inner faces of the jaws § and
8 and is prevented from moving longitudinally out
of this space by the inner surfaces of the end
plates 36 and 38.

In the illustrated embodiments of the invention,
the movement of the jaws is obtained by man-
ually-operated handles 52 and 54, formed of
channel steel or other suitable material, although
it is to be understood that pneumatic, hydraulic,
or other types of driving mechanisms can em-
ployed if desired. These handles are pivoted on
a pin 56, which extends through internal over-
lapping flanges of the handles §2 and 54.

The connector-crimping jaws § and & are piv-
otally connected, respectively, to the handles 52
and 54 by pins 58 and 82 (Figure 1) which ex-
tend through the handles 52 and 84 and through
holes near the lower ends of the jaws 5 and &,
the pins 58 and 62 being maintained in position
by riveting or other suitable means. As can b
seen from Figure 1, as the handles &2 and §4 are

he

moved together so as to rotate oppositely about
the pivot 56, the lower ends of the connhector-
crimping jaws 6 and 8 are spread apart, thus
bringing the die surfaces 2 and 4 of these iaws
into crimping position. (See also Figure 3.)

The relative movements of the jaws are shown
best in Figures 4 and 5, the overlapping relation-
ship of the insulation-crimping jaws 24 and 25
Tt will be noted
iaws

being clearly shown in Figure 4.
in Figure 5 that the insulation-crimping
24 and 26 have been opened by a greater a b
than the connector-crimping jaws 6 and 8, so that
the overlapping portion 44 of jaw 28 will not in-
terfere with positioning the connector between
the jaws.

In order to obtain this differential movement

of the jaws, the insulation-crimping jaws 24 and
26 are somewhat shorter than the connector-
crimping jaws 6 and 8 (Figure 1) and are con-
nected, respectively, at their lower ends to handies
52 and 54 by pins 64 and 68 which extend through
slotted openings 68 and 12 in the jaws 24 and 23.
(See also Figure 7.) These slotted ovenings are
provided to prevent binding of the two linkage
mechanisms and to provide cam surfaces against

which the pins 64 and 68 exert the closing force t

on the jaws 24 and 26.

It will thus be seen that the insulation-crimp-
ing jaws 24 and 26 are connected to the handles
52 and 54 at points farther remioved from the
pivot 56 than are the connector-crimping jaws
§ and 8, and so that relatively greater movement
is imparted to the lower ends of the jaws 24 and
26, and also that the distances between the points
where the jaws are pivotally supported on pins
34 and 42 and the linkage ping §4 and &6 is less
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than the corresponding distances on the jaws
§ and 8, so that a given moverent of the lower
ends of the insulation-crimping jaws 24 and 8
produces a correspondingly greater movemsnd
of the die surfaces formed on the

of these jaws. This compound or
1s best observed by comparison of

, which, respectively, show the crimping 00
open and closed positions.

The illustrated driving arrangemend prodices
a high mechanical advantage in the opera
the connector-crimping jaws & and &, s 038
desirable because this portion of the connecior,
which is crimped directly to the core 1§ 01 th:
insulated wire 12, is ordmalhy of relativel ;
metal. Itis essmtlal that good electrical com o3
be made between the connector and vhis core.
RBecause the insulation-gripping portion 02 thiz
connector is substantially thinner or is formed
of plastic, less crimping force Is J.CqulCCL o be
exerted by the insulation-crimping jaws 24 and
26. Thus, although less force is applied tc tiwe
iaws 24 and 28, an entirely satisfactory or imp is
obtamed
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correspondxng to similar parts of the p eceding
drawings have been indicated by similar veference
characters, show a modified construction ix mb'"r
the operation is substantially similar o that de-
seribed above, In this example, however, & spacer
55 (Figure 10) is positioned between the con-
nector-crimping and insulation-crimping jaws o
that the crimping force is applied at points spaced
a greater distance apart than in the eariier -die-
seribed examples. The connector-crimping jaws
§ and 8 are driven, in the same manner as in the
earlier described embodiment, by the handles i
and 54, but, in this example, the msulaulon-m imp-
ing jaws 24 and 2§ are connected, respectively,
to the handles 52 and 54 by forked-extension
members 52A and 52B.

As best shown in Figure 10, the extension §2B
is welded to the surface of handle 54 as at 72
and extends upwardly with its forked end strad-
dling the lower end of the insulation- ~-crimping
jaw 26. The pin 68 extends between the two
forked portions of the extension 52B and passes
through the slotted opening 12 in the jaw 25.
The other extension 52A is connected betwesn
handle 52 and the other insulation-crimping jaw
24 in the same manner.

The operation of the crimping tool shown in
Figures 9, 10, and 11 is substantially the same as
that described in connection with the preceding
figures and will be apparent from the earlier
description.

Figures 12 and 13, in which some parts similar
to those shown in the earlier figures are indicated
by corresponding reference characters, show an-
other embodiment of the invention. As best
shown in Figure 12, the operating handles 52 and
54 are operatively connected with the insulation~
crimping jaws 24 and 26 by heavy, flat spring
members 14 and 76. One end of the spring mem-
ber 14 is secured to the surface of handle £2, for
example, by a U-shaped bracket 78. The op-
posite end of the spring 74 is engaged by a slot
82 in the lower end of the insulation-critnping
iaw 24. The other spring 16 is secured in iden-
tical manner by U-shaped bracket 84 to the
handle 54 and is engaged by a slot 86 in the lower
end of insulation-crimping jaw 26. In Figure
12 the crimping jaws are shown in closed posi-
tion. When the handles 52 and 54 are moved
outwardly, the lower ends of springs T4 and 16
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are moved along arcuate paths such that the
upper ends of these springs exert an inward force
on the lower ends of the insulation-crimping jaws
28 and 26, thus opening these jaws simultaneous-
ly with the connector-crimping jaws, but by a
substantially greater amount. When the erimp-
ing jaws are closed by bringing the handles 52
and 84 together, closing force is applied to the
jaws 24 and 26 through the springs T4 and 78.
With this arrangement, a substantial range of
sizes of insulation-crimping ferrules ean be suc-
cessfully erimped without adjustment of the tool,
springs T4 and 78 deforming under the crimping
force by the amount necessary to accommodate
the various sizes.

Tt is thus seen that the crimping tool embody-
ing my invention is well adapted to attain the
ends and objects hereinbefore set forth, the
insulation-crimping jaws being opened s suffi-
cient distance to permit maximum ease in oper-
ation, while the most advantageous leverage sys-
tem is maintained for the operation of the con-
nector-crimping jaws. It is to be understood
that the illustrated embodiments are subject to a.
variety of modifications, and thai the examples
set forth herein are for the burpose of teaching
those skilled in the art how to adapt and apply
the principles and features of my invention so
that it may be modified to the form best suited
for each particular use, and are not presented
for the purpose of limitation.

I claim:

1.In g connector-crimping tool for abplying
solderless connectors to insulated wire wherein
crimping forces are applied to at least two spaced
pertions of the connector. one of said forces serv-
ing to crimp one portion of sald connector direct-
Iy to the conductive core of said wire and the
other force serving to crimp another portion of
said connector to the insulating covering of said
wire, a die mechanism comprising a pair of op-
bosing and cooperating connector-crimping jaws
each having a erimping surface, a pair of oppos-
ing and cooperating insulation-crimping jaws
each having a crimping surface, means pivotally
mounting said jaws in side-by-side relationship
for movement along predetermined paths, mov~
ble operating means for moving said jaws along
2id paths to bring said crimping surfaces into
and out of crimping relationship, a first force-
rultiplying linkage mechanism operatively con-
nected between at least one of said connector-
crimping jaws and said operating means, and a
second  force-multiplying linkage mechanism
having less mechanieal advantage than said first
mechanism and operatively connected between at
leagt one of said insulation-crimping jaws and
said operating means, each jaw to which said
second linkage mechanism is connected having a
siob near one end thereof, said second linkage
mechanism including a pin engaging said slot,
wherehy the crimping surfaces of said insulation-
rimping jaws are caused o move toward each
ther at a faster rate of speed than are the crimp-
ng surfaces of said connector-crimping jaws.
2.In a connector-crimping tool for applying
sclderless connectors to insulated wire wherein
crimping forces are applied to at least two spaced
portions of the connector, one of said forces serv-
ing to crimp one portion of said connector direct-
ly to the conductive core of said wire and the
cther force serving to crimp another portion of
said conuector to the Insulating covering of said
wire, 2 die mechanism comprising a pair of op-
posing and cooperating connector-crimping jaws
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each having a crimping surface, a pair of Oppos-
ing and cooperating insulation-crimping jaws
each having a crimping surface, means pivotal-
ly mounting said jaws for movement along pre-
determined paths, movable operating means for
moving said jaws along said paths to bring said
crimping surfaces into and out of crimping re-
lationship, a  first force-multiplying linkage
mechanism operatively connected between at
least one of said connector-crimping jaws and
said operating means, and a second force-
multiplying linkage mechanism having less
mechanical advantage than said first mechanism
and operatively connected between at least one
of said insulation-crimping jaws and said operat-
ing means, each jaw to which said second linkage
mechanism is connected having & slot near the
lower end thereof, said second linkage mecha-
nism including a pin engaging said slot, where-
by the crimping surfaces of said insulation-
crimping jaws are caused to move toward each
other at a faster rate of speed than are the erimp-
ing surfaces of said connector-crimping jaws.

3. In a connector-crimping tool for applying
solderless connectors to insulated wire wherein
crimping forees are applied to at least two spaced
portions of the connector, one of said forces serv-
ing to crimp one portion of said connector di-
rectly to the conductive core of said wire and
the other force serving to crimp another portion
of said connector to the insulating covering of
said wire, a die mechanism comprising a pair
of opposing and cooperating connector-crimping
jaws each having a crimping surface, a pair of
opposing and cooperating insulation-erimping
Jaws each having a crimping surface, means piv-
otally mounting said jaws for movement along
bredefermined paths, movabhle operating means
for moving said jaws along said paths to bring
said crimping surfaces into and oui of crimping
relationship, a first force-multiplying linkage
mechanism operatively connected between at
least one of said connector-crimping jaws and
sald operating means, and a second force-multi-
plying linkage mechanism including a cam driv-
ing member and having less mechanical advan-
tage than said first mechanism and operatively
connected between at least one of said insulation-
crimping jaws and said operating means, each
jaw to which said second linkage mechanism is
connected having s slot therein, said second link-
age mechanism including a forked end member
straddling one of said slotted jaws and having
a pin extending therebetween and engaging said
slot, whereby the erimping surfaces of said insu-
lation-crimping jaws are caused to move toward
each other at a faster rate of speed than are the
crimping surfaces of said connector-crimping
jaws.

4. In a connector-crimping tool for applying
solderless connectors to insulated wire wherein
crimping forces are applied to at Ieast two spaced
portions of the connector, one of said forces serv-
ing to erimp one portion of said connector direct-
ly to the conductive core of said wire and the
other force serving to erimp another portion of
said connector to the insulating covering of said
wire, a die mechanism comprising s pair of op-
posing and cooperating connector-crimping jaws
each having a crimping surface, a pair of oppos-
ing ang cooperating insulation-crimping jaws
each having a crimping surface, said insulation-
crimping jaws being shorter than said connector-
crimping jaws and each having a slot near its
end, means pivetally mounting said jaws for
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movement along predetermined paths, movable
operating means for moving said jaws along
said paths to bring said crimping surfaces into
and out of crimping relationship including a pair
of manually operated handles, means pivotally
connecting said handles, and means pivotally
connecting each of said connector-crimping jaws
to one of said operating handles, each of said
handles including a portion extending heyond
the point at which it is connected to a conneetor-
erimping jaw, each of said extended portions in-
cluding a pin slidably engaging one of said slots
in said insulation-crimping jaws, whereby the
crimping surfaces of said insulation-crimping
jaws are cause to move toward each other at a
faster rate of speed than are the crimping sur-
faces of said connector-crimping jaws.

5. In a connector-crimping tool for applying
solderless connectors to insulated wire wherein
crimping forces are applied to at least two spaced
portions of the connector, one of said forces serv-
ing to erimp one portion of said connector direct-
Iy to the conductive core of said wirg and the
other force serving to crimp another portion of
said connector to the insulating covering of said
wire, a die mechanism comprising a pair of op-
posing and cooperating connector-crimping jaws
each having a crimping surface, & pair of oppos-
ing and cooperating insulation-crimping jaws
each having a crimping surface, said insulation-
crimping jaws heing shorter than said connector-
crimping jaws and each having a slot near its
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end, means pivotally mounting said jaws for
movement along predetermined paths, a pair of
manually operated handles for moving said jaws
along said paths to bring said crimping surfaces
into and out of crimping relationship, means
pivotally connecting said handles, and means
pivotally connecting each of said connector-
crimping jaws to one of said operating handles,
each of said handles including an extension
having a forked end portion extending beyond
the point at which it is connected to a connector-
crimping jaw, each of said extensions including
a2 pin slidably engaging one of said slots in said
insulation-crimping jaws, whereby the crimping
surfaces of said insulation-crimping jaws are
caused to move toward each other at a faster
rate of speed than are the crimping surfaces
of said connector-crimping jaws.
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