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@ Dieless compression head and method of crimping.

@ An electrical connector crimping tool has a head
(14) with a stationary anvil (18) and a movable ram
(16). The anvil (18) has two angled contact surfaces
(32,33) for contacting a connector. The ram (16) has
a front with a pyramid (38) and angled side portions
(52,53). The pyramid is suitably sized and shaped
such that the angled side portions (52,53) of the ram
(16) contact the anvil angled contact surfaces (32,33)
to stop forward advancement of the ram (16) without
the pyramid (38) contacting the anvil.
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BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to compressing
articles and, more particularly, to a dieless com-
pression head and a method of crimping electrical
connectors onto conductors.

2. Prior Art

It is well known in the art to terminate electric
cables by inserting an end of a cable into a con-
nector which is then compressed or indented so as
to form a mechanical and electrical connection
between the cable and connector. U.S. Patent
3,644,989 to Morby discloses a compression in-
denting tool with a piston that carries a punch with
the overall form of a four-sided pyramid. U.S. Pat-
ent 4,136,549 to Lytle et al. discloses a hydraulic
compression tool with a dieless compression head
used in crimping or compressing connectors to
cables. Although dieless compression heads, also
known as universal compression heads, have been
known and used in the past to crimp a variety of
size connectors and conductors, a problem none-
theless existed in the prior art in that the universal
compression heads were unable to crimp all sizes
of connectors and conductors with the same de-
gree of quality. In order to properly crimp a rela-
tively large connector with a relatively large con-
ductor, such as a 1000 MCM wire size conductor,
the front of the indentor needs to be broad to
prevent the indentor from inadvertently piercing
through the connector rather than properly com-
pressing the connector. However, in order to prop-
erly crimp a connector onto a relatively small con-
ductor, such as a 6 AWG wire size conductor, the
front of the indentor should be narrow such that the
indentor can indent the connector and not merely
flatten the connector which would not produce a
good crimp. The prior art universal compression
heads have been unable to adequately support
both of these divergent requirements and provide
the same type of quality connections for a full
range of connectors and conductors sizes.

It is therefore an objective of the present inven-
tion to overcome problems in the prior art as well
as provide additional features.

SUMMARY OF THE INVENTION

The foregoing problems are overcome and oth-
er advantages are provided by a dieless compres-
sion head for use in a compression tool and a
method of crimping an electrical connector fo a
conductor.

In accordance with one embodiment of the
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invention, an electrical connector crimping tool is
provided comprising a frame, a ram, an anvil, and
means for moving the ram relative to the anvil. The
ram is movably mounted to the frame and has a
front with a first portion having two angled sides,
and a second portion having a general pyramid
shape. The second portion forms a leading tip of
the ram and the first portion is located longitudi-
nally behind the second portion. The anvil is con-
nected to the frame and has two angled sides
adapted to be matingly contacted by the ram first
portion angled sides when the ram is advanced into
contact with the anvil. The means for moving the
ram can move the ram relative to the anvil to crimp
an electrical connector therebetween.

In accordance with another embodiment of the
present invention, a head for a compression tool is
provided comprising a frame, an anvil, and a ram.
The anvil is connected fo the frame and has two
angled contact surfaces. The ram is movably
mounted to the frame for movement towards and
away from the anvil angled surfaces. The ram has
a front with a pyramid shape and two angled side
portions located behind the pyramid shape which
are adapted to matingly contact the anvil angled
side portions. The pyramid shape is suitably sized
so as not to contact the anvil when the ram side
portions contact the anvil contact surfaces.

In accordance with one method of the present
invention, a method of crimping an electrical con-
nector to a conductor is provided. The method
includes providing a compression tool having a
compression head with an anvil surface, a ram with
an indenting surface having a general pyramid
shape, and means for stopping forward movement
of the ram at a predetermined distance of the top
of the pyramid shape from the anvil. The means for
stopping forward movement comprises a forward
portion of the ram, located behind the pyramid
shape, being adapted to contact the anvil surface
and stop forward movement of the ram. The meth-
od further comprises advancing the ram from a first
position into contact with an exterior of a connector,
the connector being sandwiched between the ram
and the anvil; deforming the connector by advan-
cing the ram past its contact position with the
connector; and stopping the forward advancement
of the ram upon the occurrence of a predetermined
force between the ram and anvil. The predeter-
mined force can occur either directly between the
ram and anvil at the means for stopping movement
when crimping a connector and conductor of a first
size or, the predetermined force can occur be-
tfween the ram and anvil through the connector
when crimping a connector and conductor of a
second relatively larger size.

BRIEF DESCRIPTION OF THE DRAWINGS
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The foregoing aspecis and other features of
the invention are explained in the following descrip-
tion, taken in connection with the accompanying
drawings, wherein:

Fig. 1 is a plan side view of a hydraulic com-
pression tool incorporating features of the
present invention.

Fig. 2 is a partial schematic cross sectional view
of the compression head of the tool shown in
Fig. 1 with the ram at a first position.

Fig. 3 is a schematic cross sectional view of the
compression head as in Fig. 2 with the ram at a
second position.

Fig. 4 is a side view of the front of the ram
shown in Figs. 1 thru 3.

Fig. 5 is a plan top view of the ram shown in
Fig. 4.

Fig. 6 is a partial perspective view of the front of
the ram shown in Fig. 5.

DETAILED DESCRIPTION OF THE INVENTION

Referring to Fig. 1, there is shown a plan side
view of a hydraulic compression fool 2 corporating
features of the present invention. The fool 2 gen-
erally comprises a first handle 4 having a fluid
reservoir therein, a second handle 6, a body 10,
and a compression head 12. Although the present
invention is being described with reference fo a
hydraulic compression tool, it should be under-
stood that the invention can be incorporated into
any suitable type of compression apparatus or
crimping tool. In addition, any suitable size, shape,
or type of materials can be used.

The hydraulic compression tool 2 shown in Fig.
1, with the exception of its compression head 12, is
essentially identical to the hydraulic compression
tool shown and described in U.S. Patent 4,947,672
to Pecora et al. which is hereby incorporated by
reference herein in its entirety. The compression
head 12 generally comprises a cylinder body or
frame 14 having a hydraulic cylinder therein, and
an indentor or ram 16 movably mounted to the
frame. Connected to the cylinder body or frame 14
is an anvil 18. The anvil 18 is connected to the
frame 14 by two pins 19 and 20. In the embodi-
ment shown, the second pin 20 is removable from
the anvil 18 such that the anvil can pivot at pin 19
fo open an area 22 intended to receive a connec-
tor.

The anvil 18 is generally comprised of metal
with a center section 24 and two end sections 26
and 27 having slots 28 and 29 for receiving forward
legs 30 and 31 of the frame 14 such that the pins
19 and 20 can fixedly mount the anvil 18 to the
frame 14. The interior side of the center section 24,
adjacent area 22, generally forms the anvil surface
25 of the tool 2 for contacting the exterior of a
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connector. In the embodiment shown, the anvil
surface 25 includes two angled side portions or
surfaces 32 and 33 with a center flat portion 34
therebtween at the center of the anvil 18. The two
angled side portions 32 and 33 are angled about
75 degrees relative to each other. However, any
suitable type of angle or shape of the anvil surface
25 can be provided as further described below.

The ram or indentor 16 is generally comprised
of metal with a rear section (not shown) that is
capable of being pushed forward by hydraulic fluid
to advance the indentor 16 relative to the frame 14
and anvil 18. As described above, the ram 16 is
movably mounted to the frame 14 for movement
towards and away from the anvil 18. Referring also
to Figs. 4-6, the front 36 of the ram 16 is generally
comprised of two portions or sections; a pyramid
section 38 forming the leading edge to the ram,
and an angled side section 40 located longitudi-
nally behind the pyramid section 38. In the em-
bodiment shown, the pyramid section 38 is com-
prised of a single four sided pyramid 39 with a flat
fop 42, base 44 and sides 45, 46, 47, 48. In the
embodiment shown, the first two opposite sides 45
and 46 are angled relative to each other at an
angle of about 109 degrees. However, any suitable
angle can be provide as further described below. In
the embodiment shown, extending from the base
44 at opposite sides 47 and 48 of the pyramid 39
are two flat sections 50 and 51. Extending from the
base 44 from sides 45 and 46 of the pyramid are
two angled surfaces 52 and 53 that form the angled
side section 40 of the indentor 16. In the embodi-
ment shown, the surfaces 52 and 53 have an angle
of about 75 degrees relative to each other. Thus, in
the embodiment shown, the angle of the ram an-
gled surfaces 52 and 53 is the same as the angle
of the anvil angled contact surfaces 32 and 33.

In the embodiment shown, the indentor 16 has
a potential range of motion from a home position
as shown in Fig. 2 through to its end of range of
motion at a fully extended position as shown in Fig.
3. At the fully extended position the angled sur-
faces 52 and 53 of the ram side section 40 matin-
gly contacts the angled contact surfaces 32 and 33
of the anvil 18. Thus contacted, the ram 16 is
prevented from further advancement. In the em-
bodiment shown, the pyramid section 38 is suitably
sized and shaped such that when the indentor 16 is
moved to its fully extended position, the pyramid
39 is spaced from the anvil and has a spacing A
between the anvil center portion 34 and the pyr-
amid's top 42. In a preferred embodiment of the
invention, the spacing A is about 0.26 inch. How-
ever, any suitable spacing could be provided.

The novel configuration of the ram front 36 and
anvil surface 25 allows the tool 2 the ability to
crimp connectors onto conductors for both rela-
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tively large connectors and relatively small connec-
tors, without significant crimp quality variation.
Generally, when crimping a large connector onto a
large conductor the ram 16 is advanced by pump-
ing the handles 4 and 6 until the connector is
sandwiched in area 22 between the ram front 36
and anvil surface 25. The handles 4 and 6 are
further pumped with the ram 16 advancing and
deforming the connector with the conductor. As the
ram moves forward, the pyramid 39 presses into
the connector without piercing the connector. Once
the pyramid 39 is well embedded with the connec-
tor, the flat sections 50 and 51 contact the connec-
for to increase the area of the ram front that is in
compressing contact with the connector. Eventu-
ally, due to the increased area of contact between
the ram front 36 and the connector, insufficient
hydraulic pressure in the tool 2 prevents the ram
from achieving sufficient force, because of the in-
creased area, and being further advanced, thus
resulting in a proper crimp without piercing the
conductor.

When crimping small diameter connectors, the
flat sections 50 and 51 do not substantially come
into play. Basically, the connector is merely
crimped between the pyramid 39 and anvil 18. The
depth of the crimp into the small connector is
controlled by the spacing A. As the ram advances
the pyramid 39 indents into the connector. The
pressure in the hydraulic system of the tool 2
never reaches its blow off pressure to stop crimp-
ing until the ram 16 contacts the anvil 18. As
shown in Fig. 3, when the ram 16 contacts the anvil
18 the pyramid, due to its relatively modestly
sloped sides 45 and 46 and its height, does not
contact the anvil 18, thus establishing a predeter-
mined spacing between the pyramid and anvil sur-
face for a predetermined crimp and shape.

It should be noted that the tool 2 blows off on
pressure, not fravel distance. Thus, the tool 2 is
capable of crimping range taking connectors. For
range taking connectors, however, since the con-
ductor is a smaller size than the connector, the ram
16 can obviously advance even after the flat area
50 and 51 contact the connector until such time as
the connector is suitably crimped onto the conduc-
for with suitable pressure. Although the anvil sur-
face 25 has been described above as a wedge
shape with two flat angled surfaces 32 and 33 with
a flat section 34 therebetween, it should be under-
stood that any suitably shaped anvil surface could
be provided including curved surfaces and stepped
surfaces. In addition, the anvil angled surfaces can
have any suitable angled so long as the pyramid
39 is suitably sized and shaped to be spaced from
the anvil surface 25 at the ram's fully extended
position. Although the means for stopping the for-
ward advancement of the ram 16 has been de-
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scribed as the abutment of the ram angled sur-
faces 52 and 53 meeting the anvil surfaces 32 and
33, it should be understood that any suitable
means could be used to stop the advancement of
the ram 16 at its fully extended position. In addi-
tion, although the pyramid 39 has been described
as a four sided pyramid with a flat top, any suitably
shaped extension at the leading edge of the ram
could be provided and the term pyramid used
herein should be interpreted as such. The indenting
extension or pyramid 39 could also be provided on
the anvil surface 25 or could be provided as mul-
tiple pyramids.

Let it be understood that the the foregoing
description is only illustrative of the invention. Var-
ious alternatives and modifications can be devised
by those skilled in the art without departing from
the spirit of the invention. Accordingly, the present
invention is intended to embrace all such alter-
natives, modifications and variances which fall with-
in the scope of the appended claims.

Claims

1. An electrical connector crimping tool compris-
ing:

a frame (14);

a ram (16) movably mounted to said frame
(14), said ram (16) having a front (36) with a
first portion (40) having two angled sides
(52,563) and a second portion (38) having an
indenting extension, said second portion (38)
forming a leading edge of said ram (16) and
said first portion (40) being located longitudi-
nally behind said second portion (38);

an anvil (18) connected to said frame (14),
said anvil (18) having two angled sides (32,33)
adapted to be matingly contacted by said ram
first portion (40) angled sides (52,53) when
said ram (16) is advanced into contact with
said anvil (18); and

means for moving said ram (16) relative to
said anvil (18) to crimp an electrical connector
therebetween.

2. A tool as in Claim 1 wherein said ram (16) first
(40) and second portions (38) are suitably siz-
ed and shaped such that contact of said first
portion angled sides (52,53) with said anvil
angled sides (32,33) stops forward advance-
ment of said ram (16) with said second portion
(38) being spaced a predetermined distance
from said anvil (18).
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A tool as in Claim 2 wherein said predeter-
mined distance is about 0.26 inch.

A tool as in Claim 1 wherein said indenting
extension has a flat top (42).

A tool as in Claim 1 wherein said indenting
extension is a general pyramid shape with four
sides.

A tool as in Claim 5 wherein said ram front
(36) has two flat side sections extending away
from a base of said pyramid shape.

A tool as in Claim 6 wherein said two angled
sides (52,53) extend from said base of said
pyramid shape.

A tool as in Claim 1 wherein said anvil (18) has
a flat top section (34) between said two angled
sides (32,33).

A head for a compression tool comprising:
a frame (14);

an anvil (18) connected to said frame (14)
and having two angled contact surfaces
(32,33); and

a ram (16) movably mounted to said frame
(14) for movement towards and away from said
anvil angled surfaces (32,33), said ram (16)
having a front (36) with a pyramid shape (38)
and two angled side portions (52,53) located
behind said pyramid shape (38) adapted to
matingly contact said anvil angled side por-
tions (32,33), said pyramid shape (38) being
suitably sized so as not to contact said anvil
(18) when said ram side portions (52,53) con-
tact said anvil contact surfaces (32,33).

A head as in Claim 9 wherein said anvil con-
tact surfaces (32,33) are angled about 75 de-
grees relative to each other.

A head as in Claim 10 wherein said ram an-
gled side portions (52,53) are angled about 75
degrees relative to each other.

A head as in Claim 10 wherein said pyramid
shape (38) has sides angled about 109 de-

grees relative to opposite sides.

A head as in Claim 9 wherein said pyramid
shape (38) has a flat top (42).

A head as in Claim 9 wherein said anvil (18)
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15.

16.

has a flat contact surface (34) between said
two angled contact surfaces (32,33).

A head as in Claim 9 wherein said pyramid
shape (38) has a base and four sides, said two
angled side portions (52,53) extending from
said base at two opposite sides and, said front
(36) has two nonangled sections extending
from said base at the other two opposite sides.

A method of crimping an electrical connector
fo a conductor comprising:

providing a compression tool having a
compression head with an anvil surface, a ram
with an indenting surface having a general
pyramid shape, and means for stopping for-
ward movement of the ram at a predetermined
distance of the top of the pyramid shape from
the anvil, the means for stopping forward
movement comprising a forward portion of the
ram located behind the pyramid shape being
adapted to contact the anvil surface and stop
forward movement of the ram;

advancing the ram from a first position into
contact with an exterior of the connector, the
connector being sandwiched between the ram
and anvil;

deforming the connector by advancing the
ram past its contact position with the connec-
tor; and

stopping the forward advancement of the
ram upon the occurrence of a predetermined
force between the ram and anvil, the predeter-
mined force occurring directly between the
ram and anvil at the means for stopping move-
ment when crimping a connector and conduc-
tor of a first size and, the predetermined force
occurring between the ram and anvil through
the connector when crimping a connector and
conductor of a second relatively larger size.
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