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1. 
This invention relates to crimping tools for ap 

plying solderless connectors to electric conduc 
tors and is described as 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 crimped 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 connection. 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 enough space to position 
the connector between the jaws. However, the 
necessity for opening both 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 descrip 
tion considered in connection with the accom 
panying drawings in which: 
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2 
Figure 1 is a partial elevational view, With cer 

tain parts cut away, of a crimping tool embody 
ing the invention; 

Figure 2 is a partial Side View of the tool shown 
in Figure 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 crimping 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 crimped 

to the end of an electric conductor; 
Figure 9 is a partial front elevational view of 

a 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 6 and 8. Figure 8 shows a connector, gen 
erally indicated at 9, after being crimped to an 
insulated wire, generally indicated at 2, having 
an outer insulating covering 4 and a central 
metal strand or core 6. The jaws 6 and 8 are 
effective in crimping the connector to the core 
6 as indicated at 8 in Figure 8. 
In order to crimp the insulation-gripping por 

tion of the connector to the insulating-covering 
fA, 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 in Sula 

tion-crimping jaw 26 are pivotally supported on 
a pin 34 which extends through openings in these 
jaws and through openings in two kidney-shaped 
end plates 36 and 38 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 8 aind 
24 are pivotally supported on a pin 2, which ex 
tends through holes in the jaws and through holes 
in the opposite ends of the end plates 35 and 33, 
and is maintained in position by Sinilai' livetii a? 
Or other means. 
In order to prevent undesired extrusion e the 

insulation-gripping portion of the connector into 
the Space between the insulation-crimping jaWS 
24 and 26, the jaw 26 is provided with an over 
lapping portion 44 which nests with a corple 
mentary surface in jaw 24; and jaw 2i is provided 
with projection 45, beneath the die surface 23, 
which nests with a complementary surface of the 
jaw 26. 

In Order to maintain proper alignment of the 
connector-crimping jaws 6 and 8, an align:rient, 
pin 48 is positioned between semi-cylindricai star'- 
faceS formed On the inner faces of the jaws S ar: 
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 invexation, 

the novement of the jaws is obtained by Inan 
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 is en 
ployed if desired. These handles are pivoted on 
a pin 56, which extends through internal ovel 
lapping flanges of the handles 52 and 54. 
The connector-crimping jaws 6 and 3 are piv. 

Otally connected, respectively, to the handles 5: 
and 54 by pins 58 and 62 (Figure i) which ex 
tend through the handles 52 and 54 and through 
holes near the lower ends of the jaws 6 and 3, 
the pins 58 and 62 being maintained in position 
by riveting or other suitable means. As can be 
Seen from Figure 1, as the handles 52 and 54 are 
moved together so as to rotate oppositely about 
the pivot 56, the lower ends of the connector 
Crimping jaws 6 and 8 are spread apart, thus 
bringing the die surfaces 2 and 4 of these jaws 
into crimping position. (See also Figure 3.) 
The relative movements of the jaws are showin 

best in Figures 4 and 5, the overlapping relation 
ship of the insulation-crimping jaws 24 and 25 
being clearly shown in Figure 4. It will be notes 
in Figure 5 that the insulation-crimping jaws 
24 and 26 have been opened by a greater annou:it: 
than the connector-crimping jaws 6 and 3, so that 
the Overlapping portion 44 of jaw 26 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 2i 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 66 which extend through 
Slotted openings 68 and 72 in the jaws 24 and 23. 
(See also Figure 7.) These slotted openings are 
provided to prevent binding of the two linkage 
mechanisms and to provide can Surfaces against 
which the pins 64 and 69 exert the closing force 
on the jaws 24 and 26. 

It will thus be seen that the insulation-crimp. 
iing jaws 24 and 26 are connected to the haingles 
52 and 54 at points farther rein oved from the 
pivot 56 than are the connector-crimping jaws 
6 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 pins 64 and 66 is less 
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4 
than the corresponding distances. On the iaWS 
6 and 8, so that a given movernent of the lower 
ends of the insulation-crimping jaV3 2. 3. A 26 
produces a correspondingly greater movem2nt 
of the die surfaces formed on the ligp3)' p2ition. 
of these jaws. This compound ol' doucie action 
is best observed by comparison of fig: €3 i &ild 
3, which, respectively, show the Crimping 
open and closed positions. 
The illustrated driving ai'i'aiig Cine, ii, pi'O: 

a high mechanical advantage in the O2C) 
the connector-crimping jaWS and , Silici is 
desirable because this portion of the coilineator, 
which is crimped directly to the coi'e 6 of the 
insulated wire 2, is ordinarily of rela, i,j Wei, heavy 
metal. It is esstntial that good electrical coil tact 
be made between the connector aid iii.3 20i.e. 
Because the insulation-gripping 13 Otio:} 0; this 
connector is substantially thinzel Oi i3 foliiked 
of plastic, less crimping force is required to be 
exerted by the insulation-Criinping jaW3 34 &id 
26. Thus, although less force is 3pplied to 
jaws 24 and 28, an entirely Satisfactory Criii)), is 
obtained. 

Figures 9, 10, and 11, in which Sojie CO232; one:1.5 
corresponding to similar parts of the p2.eceding 
drawings have been indicated by Similar 'efei'en 23 
characters, show a modified construction iii. Which 
the operation is Substantially Sixmiliar to that tie 
scribed above. In this exampie, howeve', a 323 cer 
68 (Figure 10) is positioned between the coll 
nector-crimping and insulation-critinping je v S So 
that the crimping force is applied at points Spaced 
a greater distance apart than in the earlie-tie 
scribed examples. The connector-Cliinping ja:WS 
6 and 8 are driven, in the same imannel 3.S i? tie 
earlier described embodiment, by the handles 5 
and 54, but, in this example, the insulation-Crimp 
ing jaws 24 and 26 are connected, respectively, 
to the handles 52 and 54 by forked-exte: Sio. 
members 52A and 52B. 
As best shown in Figure 10, the extension 52B 

is welded to the surface of handle 5 as at 2 
and extends upwardly with its forked end Strad 
dling the lower end of the insulation-crinaping 
jaw 26. The pin 63 extends between the two 
forked portions of the extension 52B and passes 
through the slotted opening 72 in the jaw 25. 
The other extension 52A is connected between 
handle 52 and the other insulation-Crimping jaw 
25 in the Sane mannel. 
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, fiat spring 
members 4 and 76. One end of the Spring men 
ber 76 is Secured to the surface of handle 2, foi 
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-crimping 
aw 24. The other Spring 6 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 T6 
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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 
21 and 26, thus opening these jaws simultaneous 
ly with the connector-crimping jaws, but by a 
Substantially greater amount. When the Crimp 
ing jaws are closed by bringing the handles 53 
and 54 together, closing force is applied to the 
jaws 24 and 26 through the springs 74 and 8. 
With this arrangement, a substantial range of 
sizes of insulation-crimping ferrules can be SUIC 
cessfully crimped without adjustinent of the tool, 
Springs 4 and 76 deforming under the crimping 
force by the amount necessary to accommodate 
the various sizes. 

It is thus seen that the Crimping tool ebody 
ing my invention is well adapted to attain the 
ends and objects hereinbefore set forth, the 
insulation-crimping jaws being opened a Sufi 
cient distance to permit maximum ease in oper 
ation, While the most advantageous everage Sys 
ten 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 that the examples 
set forth herein are for the purpose 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, 

claim: 
i. 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 crimp one portion of said 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 nechanisin comprising a pair of Op 
posing and cooperating connector-crimping jaws 
2a3h having a crimping Surface, a pair of oppos 
ing and Cooperating insulation-crimping iaWS 
each having a crimping surface, neans pivotally 
Yaounting said jaws in side-by-side relationship 
for novelinent along predetermined paths, mov 
able operating means for noving Said jaws along 
Said paths to bling said crimping surfaces into 
and out of crimping relationship, a first force 
ruitiplying linkage mechanism operatively con 
lected between at least one of Said connector 
Cririaping jaws and said operating means, and a 
Second force-inlitiplying linkage rechanism 
having JeSS rechanical advantage 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 a 
5iot, near one end thereof, said second linkage 
Siechanish including a pin engaging said slot, 
whereby the critinping Surfaces of Said insulation 
3rinping iaWS are caused to move toward each 
other at a faster rate of Speed than are the crimp 
iing Silifaces of Said Connector-crimping jaws. 

2. 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 crimp one portion of Said connector direct 
ly 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 
posing and Cooperating connector-crimping jaws 
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6 
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 Critinping 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 mechanis? 
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 a 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 crimp 
ing Surfaces of said connector-crimping jaWS. 

3. 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 serve 
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 pail 
of opposing and cooperating connector-crimping 
jaws each having a crimping surface, a pair of 
opposing and cooperating insulation-crimping 
jaws each having a crimping surface, means piv 
otally mounting said jaws for 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, 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-multi 
plying linkage mechanism including a can 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 a slot therein, Said second link 
age mechanism including a forked end meinbei' 
straddling one of said slotted jaws and having 
a pin extending therebetween and engaging Said 
slot, whereby the crimping Surfaces of said in Su 
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 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 
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, a pair of oppos 
ing and 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 pivotally 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 beyond 
the point at which it is connected to a connector 
crimping 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 crimp one portion of said connector direct 
ly 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 
posing and Cooperating connector-crimping jaWS 
each having a crimping Surface, a pair of oppoS 
ing and 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 
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end, means pivotally mounting Said ja:WS 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 neans 
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 
a 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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