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3,199,334
CRIMPING TOOL

Marien B. Holmes, 3785 Lakewcod Drive, Drayton

Plaims, Mich., and Arthur G. Bossert, Jr., deceased, late

of Clarksion, Mich., by Margaret Anna Bossert, execn-

trix, 6150 Clintenville Rosad, Ciarkston, Mich.

Filed Dec. 11, 1951, Ser. No. 158,956
7 Claims. (CL 72—418)

The present invention relates generally to crimping
tools and, more particularly, to a crimping tool which
automatically locates a connector in the optimum crimp-
ing position with respect to the crimping dies, and which
automatically applies the required amount of pressure up-
on the punches to effect an optimum crimp for a particular
connector-conductor combination.

In crimping a connector to the end of an electrical con-
ductor there are two basic criteria by which the quality
of the connection is determined. First, there must be
no appreciable voltage drop across the connection; and
secondly, since the connector may be frequently engaged
with, and disengaged from, a matching socket, the con-
nection must exhibit a certain predetermined minimal
tensile strength. It has been found that these require-
ments are best fullfilled by forming the indentations of
the crimp at positions symmetrically spaced about the
circumference of the connector and at the axial center
of the conductor-receiving, or barrel, porticn of the con-
nector. The depth of the indentations so formed should
be uniform and great enough to provide the required
electrical and tensile properties at the connection without
unduly distorting, or rupturing, the barrel wall section.
It is also desirable that a crimping tocl be adapted to ac-
commodate a relatively wide range of connector and
conductor sizes.

The crimping tcol comprising the present invention
incorporates a connector-centering device which auto-
matically positions the connector such that its centerline
coincides with the point of intersection of the centerlines
of the crimping punches, thereby assuring that the
indentations of the crimp are of uniform depth and
symmetrically spaced on the connector barrel. The
present crimping tocl also incorporates means for locat-
ing a relatively wide range of comnectors axially such
that the indentations are formed at the longitudinal center
of the connector barrel. In addition there is provided
an overload release mechanism which serves to assure
that the punch pressure applied to a particular connector-
conductor combination is large enough to form indenta-
tions whose depth is sufficient to yield the required
tensile strength, yet not sufficiently large to rupture the
connector barrel. A ratchet mechanism is employed
in the tool to assure that the required pressure is applied
before the crimping punches are disengaged from the
connector. ‘These characteristics of the tool provide for
crimped connections which are of consistently high
quality irrespective of variations in the size and hardness
of the connectors and conductors being crimped.

It is, therefore, the primary object of the invention to
provide a crimping tool which will consistently form
crimped connections of high quality.

Another object is the provision of a crimping tool in-
coroporating a connector-centering device for automatical-
ly centering the connector between the punches of the
tool such that the indentations formed thereby are sym-
metrically spaced about the connector barrel and of uni-
form depth.

Another object is to provide a crimping tool having a
means for locating axially a relatively wide range of con-
nector sizes such that the crimp indentations are formed
at the center of the connector barrel.
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Another object resides in the provision of a crimping
tool incorporating an overload release mechanism which
will prevent undue distortion and rupturing of the con-
nector being crimped, while assuring a depth of crimp
indentation which will yield the required electrical and
tensile characteristics of the connection.

Another object is to provide a crimping tool wherein
a predetermined pressure must be applied to the connector
before the punches may be disengaged from the connector.

These and other objects and features of the invention
will be more apparent to those skilled in the art upon con-
sideration of the following description of the appended
drawings wherein:

FIGURE 1 is an exploded isometric view of the crimp-
ing tool showing the various components thereof;

FIGURE 2 is a side elevation of the tool with portions
thereof removed to better illustrate the operation of the
tool;

FIGURE 3 is a sectional view of the tool taken along
line HI—TIIT in FIGURE 2;

FIGURE 4 is an other sectional view taken along line
IV—I1V in FIGURE 2;

FIGURE 5 is a view of the connector centering device
taken at V—YV in FIGURE 3; and

FIGURE 6 is a sectional view taken along line VI—VI
in FIGURE 2.

Referring now to FIGURES 1 and 2 of the drawings,
the present crimping tool, generally indicated by the nu-
merai 10, includes a pair of handle members 11, 12
adapted for pivotal interconnection at one of their ends.
Handle 11 consists of a body portion 13 and a pair of side
plates 14, 15 affixed to the body portion by means of a
plurality of fasteners 17. Aligned apertures 18 extend
through the side plates 14, 15 for receiving the connector
to be crimped. Also extending through such side plates
are a plurality of slotted apertures 2& which lie on a circle
cencentric about the openings 18, Handle 12 consists of
an enlarged end portion 21 integrally connected with an
elongated portion 22 and a pair of spaced reinforcing
gussets 23. An enlarged opening 24 extends through the
enlarged end portion 21 of the handle 12 and is provided
with a plurality of equally spaced cam surfaces 25, pref-
erably four in number. A cylindrical punch holder 27,
having a central aperture 28 aligned with openings 18
in side plates 14, 15, is disposed within enlarged cpening
Z4 in handle 12. The width of such punch holder is
slightly greater than the width of the enlarged portion
21 of the handle 12, the purpose of which will be ex-
plained below. A plurality of equally spaced, transverse
grooves 39 are formed in the punch holder. Radial pas-
sageways 31 connect the inner surfaces of the grooves
30 with the center aperture 28. Within each of the
grooves 3§ is positioned a punch member 32 comprising
an enlarged head portion 33, having an arcuate outer sur-
face adapted for slidable engagement with the adjacent
cam surface 25, and an integral cylindrical body portion
34 which extends into the passageway 31. The inner
ends of the body portions 34 of the punches 32 are ground
into a substantially pointed shape whereby the crimp inden-
tation are more readily formable. About each of the body
portions 34 of the punches is disposed a spring 33 which
continually urges the punch head 33 into contact with
the corresponding cam surface 25. The punch holder
27 is connected to the side plates 14, 15 of handle 11 by
means of bolts 37 which extend through slotted apertures
28 in the latter and through apertures 38 in such punch
holder. It may thus be readily seen that closure of the
handles 11, 12 will cause the punch heads 33 to slide along
the cam surfaces 25, thereby forcing the punchss 32 to
move inwardly against the action of springs 35.

The connector centering device incorporated in the
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present crimping tool includes a plurality of radial finger
members 49, pivoted upon bolts 37 extending through
apertures 41 therein, and disposed within symmetrically
spaced, radial grooves 42 on the end of punch holder 27
nearest side plate 15 of handle 11, the width of such
radial grooves 42 being slightly greater than the width of
the outer pertions of the fingers 49 to allow for slight
rotation of the latter. The inner ends of the fingers 48
are offset from the remainder therecf and extend into a
counterbore 43 which communicates with radial grooves
4%. The outer ends of the fingers 49 extend beyond the
periphery of the punch holder 27 and into notches 44 in
an actuating ring 45 positioned about the lateral portion
of the punch holder which extends beyond the edge of the
enlarged portion 21 of handle 12. The lateral relation-
ship between the fingers 40, the ring 45 and punch holder
27 is illustrated in FIGURE 3. It should be noted that
rotation of the ring 45 relative to the punch holder 27 is
limited to a few degrees because of the interaction of the
outer ends of the fingers with the notches 44 in the ring.

At some convenient point near the periphery of the
enlarged end portion 21 of handle 12, an aperture 47 is
formed therein. Within such aperture 47 is positioned a
spring 48 and a small ball 49. Another aperture is
formed in the ring 45, as indicated at 5¢. It is desirable
that the aperture 50 be countersunk slightly adjacent the
ball 49 to prevent undue wear upon the latter. The aper-
ture 5@ is so located on the ring that it is aligned with the
ball 49 when the handles 11, 12 are in the fully open
position. The diameter of aperture 5 is slightly smaller
than that of the ball 49, such that the latter can enter only
part way into such aperture 50. FIGURE 4 is a sectional
view showing the ball 49 seated in aperture 50. With the
handles in the fully open position the notches 44 in the
ring 45 abut one side of the outer ends of fingers 49 caus-
ing them to rotate to an open position, as indicated by the
dotted lines in FIGURE 2. Upon closure of the handles
13, 12, however, the interference between ball 4% and the
aperture 50 causes the ring 45 to move with handle 12

_ relative to punch holder 27. Such movement results in
the notches 44 abutting the opposite sides of the outer
ends of fingers 40, thereby rotating them about bolts 37
toward a closed position, as shown in FIGURE 5. Thus,
as may be readily seen, a connector, originally positioned
off-center between the fingers 4@, will be forced to a cen-
tral position relative thereto upon closure of the handles
11, 12. ‘It is to be understood that the crimping tool is so
constructed that the axial center of the fingers 40 coin-
cides with the axial center of the punches 32. Once all
the fingers 40 contact the connector, further rotation of the
ring 45 about the punch holder 27 is prevented by the
outer ends of the fingers 40. Continued closure of the
handles 11, 12 unseats the ball 4% from the aperture 59,
thus allowing the handle 12 fo rotate relative to the
ring 45 and punch holder 27.

In FIGURES 1 and 6 there is shown the preferred
embodiment of the device employed in the crimping
tool for Iccating the connector in the desired axial posi-
tion with respect to the crimping punches. Such axial
locating device includes a cylindrical guide member 56
affixed to handle 11 by means of the bolts 37 such that
a central, axial aperture 57 is aligned with connector re-
ceiving apertures 18 in handle 11, 12. A transverse key
way 58 extends through the outer portion of the guide
and serves to receive a depth selector plunger 59. Such
plunger 5% includes an inner, enlarged, cylindrical portion
60 having a plurality of recesses 61 of predetermined
depths extending rearwardly from its inner face. The
centerlines of such recesses lie on a circle whose center
coincides with the axis of the plunger 9. A plurality
of sets of opposed flats 62 are formed about the periph-
ery of the enlarged portion 60 of plunger 59, the per-
pendicular distance between the corresponding flats 62
being substantially equal to the separation between the
walls 63 of key way 58 in guide 56, such that the plunger
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59 can enter the key way 58 only when a set of flats 62
are disposed parallel to the key way walls 63. Thus as
may be readily appreciated, upon entering the key way,
the plunger is rendered non-rotatable relative thereto. Ex-
tending rearwardly from the enlarged portion 69 of the
plunger is an integral stem porticn 64, the cuter end of
which is internally threaded to accept the threaded shaft
65 of a knurled knob 66. Disposed about the stem &4
is a spring 67, the purpose of which will be explained
below.

The guide 56 and plunger 59 are enclosed within a
cylindrical housing 68 which is affixed to the guide 56 by
means of a bolt 78. A first cylindrical cavity 71, con-
centric with the outer periphery of the housing &8, is
formed therein to accommodate the guide 56. A second
cylindrical cavity 72 eccentric with respect to such first
cavity 71, is formed in the housing 68 to accept the plunger
59, The diameter of the second cavity 72 is substantial-
ly equal to the diameter of the enlarged portion 6% of
plunger 59, so that such cavity 72 serves to define the
axis about which the plunger rotates. An aperture 73
extends through the rear wall of the housing 63 through
which the stem 64 passes.

The geometrical relationship between the comiponents
of the axial locating device is such that the radial distance
separating the center of central aperture 57 in guide 56
from the axis of plunger 59 is equal to the radius of the
circle on which the centerlines of recesses 61 lie. By
rotating the plunger 5% about its axis, a particular recess
61 of desired depth may be brought into alignment with
the connector receiving apertures 18 in handle 11. In or-
der to indicate to the crimping tcol operator which of
the recesses 61 is positioned to accept a connector, the flats
62 arc coded by painting a different colored stripe there-
across, as indicated at 74. A suitable opening 75 through
the wall of the housing 6% is provided so that the oper-
ator may view the colored stripe 74 aligned therewith.
At some convenient position upon the tool, a plate or decal
(not shown) is applied thereto upon which the color code
is explained.

From the foregoing description of the axial locating
device of the present crimping tool, it may be seen that
in order to crimp a connector of known size, the opsra-
tor first conmsults the color code legend to obtain the
appropriate seiting for plunger 59. IMNext, by grasping the
knob 66, the operator pulls plunger 59 outwardly against
the action of spring &7 until the inner face thereof clears
the outer end of the guide 56. The plunger 59 is then
rotated until the flat having the appropriate color stripe
thereon appears in opening 75. The knob 66 is then re-
leased, the spring 67 causing the plunger 59 to move
inwardly and seat in key way 58, the inner face of the
plunger 59 abutting the inner surface of the key way.
The connector is then inserted into the crimping tool un-
til the end thereof abuts the end of the selected recess.
By controlling the depth of the individual recesses such
that the distance between the plane of the punch center-
lines and the end of a particular recess is equal to the
distance between the end of the connector, which the
recess is designed to accommodate, and the center of its
barrel, it is apparent that the crimp indentations will be
formed at the desired location thereon.

As a result of variations in the materials, or more
specificaily the hardness of the materials, from which
connectors and conductors are made, it is necessary
to provide the crimping tool with a mechanism
which will compensate for such variations in order to
obtain crimped connections of consistently high quality.
In the subject crimping tool there is provided an over-
load release mechanism which includes a plate assembly
77 comprising a pair of spaced face plates 78, 79 dis-
posed, respectively, between side plate 14 and punch
holder 27, and between side plate 15 and actuating ring
45 (FIGURES 3 and 6). As shown in FIGURES 1 and
2 the face plates are provided with central apertures 890,
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to permit a connector to be inserted therethrough, and
spaced apertures 81, which are aligned with apertures 38
in punch holder 27, through which pass bolts 37. As
may be readily seen, the face plates 78, 79 and punch
holder are affixad together by such bolts 37 and may be
considered to be integrally connected. The face plates
78, 79 extend rearwardly and are interconnected at their
terminal ends by a transverse plate 83. Riding upon such
transverse plate 83 are a pair of rollers 84 which are
free to rotate about a pin 85 extending through the lower
end of a linkage bar 87. The upper end of such linkage
bar 87 is pivotally interconnected to handle 11, within a
clevis 88 formed in the lower surface of body member
13, by means of a pin 98, which is located forward (to
the left as shown in FIGURE 2) of pin 85. Extending
rearwardly from the lower end of linkage bar 87, and
pivotally connected thereto by pin 85, is a clevis 21 to
which is integrally connected a first rod 92 which is
telescopically engageable with a second rod $3, the latter
being provided with an end portion 94 having a substan-
tially hemispherical surface 85 which abuts the surface
of a conical recess $7 in the end of an adjustment screw
98. Disposed about the rods 92, 93 is a spring 160 which
continuaily urges such rod 92 forward and thus results
in the rollers 84 being positioned on the forward portion
of transverse plate 83, as shown in FIGURE 2. This
position: of rellers 84 relative to transverse plate 83 cor-
responds to the downwardmost position of the latter, and
to a clockwise positioning of face plates 78, 79. The
bolts 37, which fixedly interconnect the punch holder 27
to such face plates 78, 79, are thus retained against the
clockwise ends 181 of siotted apertures 20 in side plates
14, 15 of handle 11.

In crimping a particular connector-conductor combina-
tion, the connector having been properly positioned in the
crimping tool as explained above, and the conductor hav-
ing been inserted into the conmector barrel, the handle
11, face plates 78, 79, and punch holder 27 are rotated
clockwise relative to handle 12 and the punches 32 move
inwardly and contact the outer surface of the connector
barrel. Continued clockwise rotation of handle 11 causes
the punches 32 to indent the connector barrel and the
conductor contained therein. As the depth of indenta-
tion increases, the resistance to further indentation in-
creases accordingly, such resistance being dependent up-
on the hardness of the connector and the conductor. If
this resistance excesds a certain amount, which is pre-
determined both by the constant of the spring 108, and
by the initial axial compression therecf, the spring 140
will be compressed, the rollers 84 will move rear-
wardly on tranverse plate 83, and the face plates 78, 79
and punch holder 27 will cease clockwise rotation relative
to handle 12, thereby stopping the inward movement of
the punches 32. When this occurs, the punch holder 27
and face plates 78, 79 are essentially in locked positions
relative to handle 12. Upon continued clockwise rotation
of handle 11 the bolts 37 are unseated from the clock-
wise ends 181 of slotted apertures 20 in side plates 14,
15 of handle 21 and are moved toward the counterclock-
wise ends 192 o»f such apertures, thereby permitting con-
tinned handle closure {0 occur without further inward
movement of punches 32.

There are three different crimping sequences which
may occur when using the present crimping tool. First,
complete closure of the handles may be effected without
actuation of the overload release mechanism. This
would cccur in the case of an extra soft connector-con-
ductor combination. Secondly, the handles may be ro-
tated to within a few degrees of complete closure before
the overload release mechanism is actuated. This occurs
with a connector-conductor combination of average hard-
ness and is the preferred crimping sequence. It is de-
sirable that the tool be initially adjusted to crimp in this
manner. Such adjustment may be effected by varying
the initial axial compression of the spring 16§ by means
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of the adjustment screw 98. The third type of crimping
sequence occurs when an extra hard conmector is en-
countered. In this instance the overload release mecha-
nism is actuated during the first few degrees of handle
movement. However, since the angle subtended by the
ends 1084, 162 of the slotted apertures 29 is only a frac-
tion of the total angular travel of the handles, the bolts
37 seat against the counterclockwise ends 102 of such
apertures before full handle closure is attained.. Thus -
by fully closing the handies, a satisfactory crimp is ob-
tained even though the connector and conductor may be
exceptionally hard.

In order to prevent premature disengagement of the
punches 32 from a connector-conductor combination
being crimped, as would occur if the handles were not
fully closed before release, a ratchet mechanism is em-
ployed in the present crimping tool. Such ratchet mecha-
nism includes a rack 164, having an arcuate inner surface
with notches 185 thereon, the lower end of which is pivot-
ally interconnected between gussets 23 of handle 12 by
means of a pin 187. A pawl assembly 108 is pivotally
mounted on a pin 109 extending between side plates 14,
15-of handle 11. The assembly 188 includes a triangular
pawl 118, extending between the inner ends of a pair of
side members 211, such pawl 110 being engageable with
notches 165 on rack 1@4. Attached to the outer ends
of side members 111, by means of pin 112, is a pawl
assembly positioning spring 113. The outer end of such
spring is fastened to side plate 15 of handle 11 by means
of another pin 114 affixed therein. The spring 113 is of
the compression type and continually urges rotation of
the pawl assembly 168. With the handles in the fully
operi position, as shown in FIGURE 2, the spring 113
tends to rotate the pawl assembly in a counterclock-
wise direction. 'Thus upon closing the handles, the pawl
110 engages notches 185 on rack 184 to prevent the handles
from being opened. It will be noted that such rack 104 is
disposed between the pawl 116 and pin 169 and rides
again the latter as the handles are closed, thereby pre-
venting disengagement of the rack 164 from pawl 118.
As the handles 11, 12 approach the fully closed position,
the pawl 11§ abuts a flat surface 115 on the lower por~
tion of rack 164, which serves to forcibly rotate the pawl
assembly 188 in a clockwise direction. As may be readily
seen, when the pawl assembly 183 rotates through a
certain position, the spring 113 ceases to urge such pawl
assembly toward a counterclockwise position and begins
to urge same in an opposite, or clockwise direction. - This
occurs at the fully closed positions of handles 11, 12.
Thus, with. the pawl assembly 188 forcibly rotated to a
clockwise position, and maintained in such position by
spring 113, the handles 11, 12 may now be rotated to the
open position, the pawl 218 over-riding the notches 165
on rack 104. At the upper end of rack 194 there is pro-
vided another flat surface 117 which serves to abut the
pawl 118 as the handles approach the fully open position
and forcibly rotate the pawl assembly 168 in a counter-
clockwise direction, such that the pawl 116 will engage
notches 185 during the next crimping operation.

As thus described the present invention is characterized
as an improved crimping tool for attaching a connector
to the end of a conductor which includes means for
precisely positioning the connector in proper relation to
a set’ of punches, which are actuated upon closure of a
pair of pivotally connected handles, an overload release
mechanism which permits continued closure of the
handles without further punch movement when the resist-
ance to crimping offered by the connector-conductor com-
bination exceeds a certain predetermined amount, and a
ratchet mechanism for preventing disengagement of the
punches before a minimum crimping force has been
applied.

Although only the preferred embodiment of the inven-
tion has been shown and described herein, it is not to
be construed that the invention is limited thereto, as
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numerous modifications will be apparent to those skilled
in the art; and the invention is to be given its broadest
possible interpretation within the terms of the following
claims.

What we claim is:

1. A crimping tocl adapted for attaching connectors
having different diameters to the ends of conductors com-
prising in combination:

a pair of handle members pivotally connected at one

of their ends,

punch means for forming indentations in the barrel of
said connectors,

a plurality of fingers pivotally connected to one of said
handle members for positively clamping and radially
centering said different diameter connectors between
said punch means upon closure of said handle mem-
bers,

actuating means for pivoting said fingers connected to
the other of said handle members in a manner which
permits continued closure of said handle members
without further pivoting of said fingers when a con-
nector is clamped in position,

means for positioning said connectors axially in pre-
determined relation to said punch means,

means for permitting continued closure of said handle
members without further movement of said punch
means, and

means connected to said handle members for prevent-
ing release of said puanch means from said connector
barrel until said handle members have been fully
closed.

2. A crimping tool adapted for attaching a connector

to the end of a conductor and comprising in combination:

a pair of handle members pivotally connected at one of
their ends,

punch means carried by one of said handle members
for forming indentations in the barrel of said con-
nector, .

said punch means being adapted for radial movement
in response to movement of said handle members,

a plurality of fingers pivotally connected to one of said
handle members for positively clamping and radially
centering said different diameter connectors between
said punch means upon closure of said handle mem-
bers,

actuating means for pivoting said fingers connected to
the other of said handle members in a manner which
permits continued closure of said handle members
without further pivoting of said fingers when a con-
nector is clamped in position,

means for positioning said connector axially in prede-
termined relation to said punch means,

means for permitting continued closure of said handle
members without further radial movement of said
punch means, and

means connected to said handle members for prevent-
ing release of said punch means from said connector
barrel until said handle members have been fully
closed.

3. A crimping tool adapted for attaching a connector

to the end of a conductor and comprising in combination:

a first handle member,

a second handle member,

said first and second handle members being pivotally
interconnected at one of their ends,

a set of punches carried by said first handle member
for forming indentations in the barrel of said con-
nector,

said punches being symmetrically disposed in radial
directions about the pivotal axis of said first and sec-
ond handle members and adapted for radial inward
movement upon closure of said handle members,

a plurality of fingers pivotally connected to said first
handle member for positively clamping and radially
centering said different diameter connectors between
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said punches upon closure of said handle members,

actuating means for pivoting said fingers connected to
said second handle member in a manner which per-
mits continued closure of said handle members with-
out further pivoting of said fingers when a connecior
is clamped in position,

means carried by said first handle member for position-
ing said connector axially in predetermined relation
to said punches,

and overload release means for permitting continued
closure of said handle members without further ra-
dial inward movement of said punches when the
crimping pressure exceeds a predetermined amount,
and

ratchet means interconnected between said handle
members for - preventing disengagement of said
punches from said connector barrel until said han-
dles have been fuily closed.

4. A crimping tool adapted for attaching a connector

o0 to the end of a conductor and comprising in combination:
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a first handle member,

a second handle member,

a punch holder affixed to said first handle member,

a plurality of symmetrically spaced, radially disposed,
spring loaded punches carried by said punch holder
for forming indentations in the barrel of said con-
nector,

said second handle member having an enlarged opening
extending therethrough for accepting said punch
holder,

said opening being provided with cam surfaces for slid-
able engagement with the outer ends of said punches
to move same inwardly upon closure of said handle
members,

a connector centering device including a plurality of
radially disposed finger members pivotally connected
to said punch holder,

the outer ends of said finger members extending be-
yond the periphery of said punch holdéer and inta
notches in an actuating ring disposed about said
punch holder,

said ring having an aperture adjacent its edge for en-
gagement with a spring loaded ball carried by said
second handle member when said handle members
are in the fully open position,

said ball serving to cause rotation of said ring with said
second handle member and consequent actuation of
said centering device until said fingers have centered
said connector, -

said ball being disengageable from said aperture in
said actuating ring when said connector has been
centered,

means for positioning said connector axially in pre-
determined relation to said punch means,

means for permitting continued closure of said handles
without further inward movement of said punches,
and

ratchet means connected to said handle members for
preventing release of said punches from said con-
nector barrel until said handles have been fully
closed.

5. A crimping tool adapted for attaching connectors

having different diameters to the ends of conductors com-
prising in combination:

a pair of handle members pivotally connected at one
of their ends,

punch means actuated by closure of said handle mem-
bers moving radially toward a point of convergence
for forming indentations in the barrel of said con-
nectors,

and means for automatically centering said different
diameter connectors radially between said punch
means at said point of convergence upon closure of
said handles.

6. A crimping tool adapted for attaching connectors
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having different diameters within a given range to the bers for forming indentations in the barrel of said
ends of conductors comprising in combination: connectors,
a pair of handle members pivotally connected at one a connector centering device including a plurality of
of their ends, radially disposed finger members,
punch means actuated by closure of said handle mem- 4 and means for forcing said radial fingers radially and
bers moving radially toward a point of convergence convergingly inward to center any of said different
for forming indentations in the barrel of said con- connectors upon closing of said handle members.
nectors,
means for automatically centering any of said different References Cited by the Examiner
diameter connectors radially between said punch q, UNITED STATES PATENTS

means at said point of convergence upon closure of
said handles,

and means for positioning said connector axially in

predetermined relation to said punch means.

7. A crimping tool adapted for attaching connectors yg
having different diameters to the ends of conductors com-
prising in combination:

a pair of handle members pivotally connected at one WILLIAM FELDMAN. Primary Examiner

of their ends, : ’ 4 :
punch means actuated by closure of said handle mem- o WALTER A. SCHEEL, Examiner.
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