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T5 TERMINATION TOOL

Cross-Reference to Related Applications

[0001] This application claims priority to U.S. Provisional Application No. 60/671,143, filed
April 14, 2005, and U.S. Provisional Application No. 60/756,014, filed January 4, 2006, the
entire contents of which are hereby incorporated by reference.

Field of the Invention

[0002] This invention relates in general to a multi-functional termination tool configured to
provide two different electrical connector assembly operations using the same trigger
mechanism. In particular, one side of the tool is used to simultaneously cut multiple
electrical connector wires while another side is used to terminate end cap and housing
sections of an electrical connector using the same trigger mechanism.

Background

[0003] Many different designs of field installable modular connectors have been proposed.
The desirable characteristics of field installable connectors include minimal size, ease of
assembly, and reliable termination of the connector to communication wires. Modular
connectors typically include a plurality of interlocking parts, including a housing that defines
a standard connector jack and a contact carrier that carries and positions a plurality of
insulation displacement contacts for termination to a plurality of individual wires. A wire
positioning fixture positions the individual wires with each respective insulation
displacement contact. The wire positioning fixture is typically secured to the housing by
peripheral latching structural features that cboperate with structural features formed on the
housing.

[0004] In preparing the connector for termination, the excess portions of the individual wires
positioned in the wire positioning fixture are severed before the wire positioning fixture is
secured to the contact carrier. It is desirable to align the wire positioning fixture with a
cutting tool to ensure the wires are uniformly and simultaneously cut by the cutting tool. If
the wire positioning fixture is not properly aligned, the wires can deflect along the wire
positioning fixture instead of being severed or only a portion of the wire is severed thereby

requiring the uncut wires to be individually severed by a wire cutter hand tool.
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Summar

[0005] In accordance with an aspect of the invention, a multj-use tool for assembly of
electrical connectors includes a main tool body having an electrical connector assembly
holder provided on the main tool body. The holder includes first and second cavities, each
cavity being sized and shaped to removably retain an electrical connector end cap having two
or more wires mounted thereon. The first cavity includes spaced anvils extending on two
sides of the cavity facing excess wire lengths extending from the end cap. The second cavity
is sized and shaped to receive the electrical connector end cap and a jack housing. A cutting
ram is opposed to the first cavity and includes two cutting blades. The cutting ram is
movably mounted to the main tool body between a disengaged position away from the first
cavity and an engaged position in which the two cutting blades engage the spaced anvils and
trim and sever the excess wire lengths extending beyond the end cap. A termination ram is
opposed to the second cavity and includes a termination surface opposed to the second
cavity. The termination ram is movably mounted to the main tool body between a
disengaged position away from the second cavity and an engaged termination position in
which the jack housing is urged into engagement with the end cap. A trigger mechanism is
operably connected to both the cutting ram and the termination ram to move the cutting ram
and the termination ram to the engaged positions when the trigger is actuated.

[0006] In accordance with various aspects of the invention, the tool may be hand-held
including a pistol-grip type handle and a squeezable trigger.

[0007] In accordance with additional aspects, a wire retainer may be provided on the cutting
ram of the tool to retain excess wire ends during and after severing.

[0008] In accordance with additional aspects, the tool may accommodate different connectors
or connector lengths by provision of differently configured termination ram surfaces. This
may be achieved through one or more removable insert or by rotation of the termination ram
to expose a different termination surface to the connector.

Brief Description of the Drawings

[0009] The invention will be described with reference to the following drawings, wherein:

[0010] Fig. 1 is a perspective view of an exemplary termination tool showing a cutting side
of the tool;

[0011] Fig. 2 is a perspective view of the termination tool of Fig. 1 showing a termination
side of the tool;

[0012] Fig. 3 is a side view of Fig. 1 showing the cutting side of the tool;
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[0013] Fig. 4 is a side view of Fig. 2 showing the termination side of the tool;

[0014] Fig. 5 is a partial view of Fig. 3 showing a cutting ram in an open position;

[0015] Fig. 6 is a partial view of Fig. 3 showing the cutting ram in a closed cutting position;
[0016] Fig. 7 is a partial view of Fig. 4 showing a termination ram in an open position,;
[0017] Fig. 8 is a partial view of Fig. 4 showing the termination ram in a closed termination
position;

[0018] Fig. 9 is a partial perspective view of Fig. 3 showing the cutting ram with an optional
pair of wire retainers;

[0019] Figs. 10-12 are partial side views of the embodiment of Fig. 9 in an open position, a
closed termination position, and"e? subsequent open position, respectively;

[0020] Fig. 13 is a partial perspective view of Fig. 4 showing an optional termination ram
insert that can accommodate varying connector lengths;

[0021] Fig. 14 is a partial perspective view of Fig. 13 showing removal of the termination
ram insert;

[0022] Fig. 15 is a partial side view of Fig. 13 showing the termination ram in a closed
position to terminate a first connector type;

[0023] Fig. 16 is a partial side view of Fig. 13 showing the termination ram insert removed
and the termination ram in a closed position to terminate a second connector type;

[0024] Fig. 17 is a partial side view of Fig. 4 showing a modified termination ram in a first
position;

[0025] Fig. 18 is a partial side view of Fig. 17 showing the modified termination ram in a
second rotated position; and

[0026] Fig. 19 is a cross-sectional view of the tool and modified termination ram taken along
line 19-19 of Fig. 17.

Detailed Description of Embodiments

[0027] A first embodiment of a multi-functional termination tool 100 will be described with
respect to Figs. 1-8. Termination tool 100 is preferably a hand-held device having a main
body 110, a pistol-grip type handle 120, and an actuation mechanism 130 in the form of a
squeeze trigger configured to be squeezed by fingers of a user gripping the handle. A front
nose portion of main body 110 includes an electrical connector assembly holder 140 that
mounts an end cap of an electrical connector in one of two separate positions, namely a
cutting position and a terminating position. In a preferred configuration, the nose portion

includes symmetrical cavities 142, 146 provided on opposite sides of main body 110.
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Placing the end cap into the cavity on one side of the tool achieves one function while
placing the end cap into the cavity on the other side of the tool achieves a different function.
[0028] Figs. 1 and 3 show a cutting side of tool 100, including first connector receiving
cavity 142 suitably sized and shaped to receive and support an end cap of an electrical
connector having a plurality of wires in need of trimming, such as for example, an RJ45
connector having eight wires. A first cable receiving slot 144 on the front of holder 140
receives an electrical cable of the electrical connector. A rear surface of cavity 142 includes
first and second spaced anvils 143, 145 formed of a hard material, such as metal. One or
more surfaces 147 of anvils 143, 145 facing the connector may include a spring ball plunger
or other mechanism to assist in retention of the end cap within cavity 142.

[0029] A movable cutting ram 150 is opposed to first connector receiving cavity 142 and
anvils 143, 145. Cutting ram 150 includes spaced first and second cutter blades 152, 154
opposed to first and second anvils 143, 145. Cutting ram 150 is linearly positionable
between disengaged and engaged positions by actuation of trigger 130 through a translation
mechanism.

[0030] In the illustrated example, trigger 130 is pivotally connected to main body 110 about
fixed pivot pin 135 between a rest position and an actuated position. As an operator grips
handle 120 and squeezes trigger 130, cutting ram 150 is linearly pushed through a suitable
linkage assembly between the disengaged and engaged positions. In the example shown, a
first end of toggle linkage 160 is connected to trigger 130 through a second pivot pin 170
offset from pivot pin 135. An opposite end of toggle linkage 160 is connected to a guide bolt
156 of a translation mechanism that constrains cutting ram 150 for linear movement. The
translation mechanism may include an elongated guide slot 114 in main body 110 that guides
bolt 156 and cutting ram 150 between po‘sitions. The bolt 156 is biased by spring 118.
Rotation of trigger 130 causes toggle linkage 160 to urge the cutting ram 150 guided by guide
slot 114 to its engaged position. Biased spring 118 then urges cutting ram 150 back to the
disengaged position once the trigger 130 is released.

[0031] Figs. 2 and 4 show a termination side of tool 100, including a second connector
receiving cavity 146 suitably sized and shaped to receive and support the end cap of an
electrical connector, such as for example, a RJ45 connector, and a jack housing to be
connected to the end cap. A second cable receiving slot 148 receives an electrical cable of

the electrical connector.
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[0032] A movable termination ram 180 is opposed to second connector receiving cavity 146
and positionable between disengaged and termination positions by actuation of trigger 130.
Termination ram 180 includes at least one connector receiving termination surface 182 that is
opposed to the second connector receiving cavity 146.

[0033] Rotation of trigger 130 to the actuated position by squeezing of trigger 130 causes
movement of termination ram 180 through a suitable linkage assembly to the engaged
position. In the example shown, a first end of toggle linkage 165 is connected to trigger 130
through offset second pivot pin 170. An opposite end of toggle linkage 165 is connected to
bolt 156, which is connected to termination ram 180. Termination ram 180 is guided for
linear movement by bolt 156 traveling within guide slot 114. Rotation of trigger 130 causes
toggle linkage 165 to urge the termination ram 180 to its engaged position. Biased spring
118 urges the termination ram 180 back to the disengaged position once the trigger 130 is
released.

[0034] Specific details of an exemplary cutting operation will be described with respect to
Figs. 5-6. In the position shown in Fig. 5, a prepared end cap 200 is inserted into cavity 142
on the left side of the tool 100 between anvils 143, 145. Prepared end cap 200 includes a
cable 210 and a plurality of individual wires 220 separated and positioned into respective
insulation displacement contact slots in end cap 200 with excess wire lengths extending from
end cap 200. End cap 200 is retained within the cavity by the spring ball plunger 147 with
the wires 220 extending across anvils 143, 145 as shown.

[0035] Upon actuation of trigger 130, cutting ram 150 is urged toward the anvils 143, 145 by
toggle link 160 to the position shown in Fig. 6. As blades 152, 154 continue towards anvils
143, 145, they sever the excess wire ends upon contact with anvils 143, 145. Upon trimming
of all of the wires, trigger 130 is released, causing retraction of cutting ram 150. In this
disengaged position, trimmed end cap 200 can be removed from tool 100 and positioned in
the other cavity 146 to complete a termination operation.

[0036] Specific details of an exemplary termination operation will be described with respect
to Figs. 7-8. In the position of Fig. 7, a jack housing 250 is placed over end cap 200 and this
assembly is placed into the second cavity 146. As trigger 130 is depressed, termination ram
180 is urged by toggle linkage 165 towards cavity 146 to force jack housing 250 onto end cap
200 to terminate the connector assembly. After termination, trigger 130 is released and

termination ram 180 is retracted, allowing removal of the terminated connector assembly.
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[0037] Thus, one multi-functional tool 100 can be used to achieve two different electrical
connector assembly operations using the same trigger actuation mechanism, but different
sides of the tool. Although illustrated to connect a particular electrical connector assembly,
the various cavities and ram surfaces can be modified to achieve connection of different
electrical connectors.

[0038] An alternative embodiment will be described with reference to Figs. 9-12. This
embodiment is similar to the previous embodiment and like elements have like numerals.
The main difference is the addition of a wire-retaining feature. In the illustrated embodiment,
wire retainers 190 are affixed to cutting ram 150 for movement therewith by suitable
connection methods, such as by screws, rivets, bonding, adhesive or the like. A preferred
embodiment uses resilient wire retainers 190 that apply a biasing force to the wires 220
during and after cutting. This may be achieved by using a bent piece of spring steel, or a
spring-loaded wire retainer assembly.

[0039] Upon actuation of trigger 130, cutting ram 150 is urged toward end cap 200 from the
disengaged position shown in Fig. 10 to the engaged position shown in Fig. 11. Prior to
contact with the cutter blades 152, 154, wires 220 are contacted by wire retainers 190 and
compressed against anvils 143, 145. Upon further travel of the cutting ram to the full
engaged position, the wire retainers 190 are resiliently deflected, allowing blades 152, 154 to
pierce and sever the wires 220 through contact with anvils 143, 145, while retaining pressure
on the severed wire ends.

[0040] At this time, the urging force applied to the now severed wires 220 by wire retainers
190 retains the wires against the anvils 143, 145 to prevent undesired dropping of the severed
wire ends. Thus, by maintaining compression of trigger 130, an operator can hold the loose
and severed wire ends while tool 100 is positioned over a waste receptacle or the like for
proper disposal. Upon release of trigger 130, cutting ram 150 along with wire retainers 190
are retracted to the disengaged position as shown in Fig. 12, allowing the loose wires ends to
fall from the tool. This disengaged position also allows for removal of the end cap from the
tool.

[0041] To accommodate different connectors or connector lengths, another embodiment of
tool 100 is shown in Figs. 13-16 that includes a termination ram insert 184 mountable on
termination ram 180 to provide different termination surfaces 182, 182'. One or more
different ram inserts 184 can be releasably connected to ram 180 by suitable attachment

mechanisms, such as the dovetail arrangement shown or by screws, pins, snaps, fasteners, etc.
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In the embodiment shown, removal of insert 184 can be achieved by placing a finger into a
recessed finger-pull area 188 shown in Fig. 14 and pulling upwards. Tool 100 with
termination ram 180 and insert 184 can be used to terminate a standard connector housing as
shown in Fig. 15 or termination ram 180 can be used without insert 184 to terminate a
shuttered connector housing as shown in Fig. 16.

[0042] An alternative embodiment that achieves termination of different types of connectors
or connector lengths is shown in Figs. 17-19. In this embodiment, termination ram 180 is
rotatable to position different termination surfaces 182, 182" in opposition to cavity 146. In
Fig. 17, termination ram 180 is rotated to provide surface 182 in contact with a shuttered
connector housing. In Fig. 18, termination ram 180 is rotated to provide surface 182' in
contact with a standard connector housing. Alternatively, a rotatable termination adapter
may be mounted to a typical termination ram to provide various surfaces to contact the
connector housing for termination.

[0043] Termination surface 182, 182' of termination ram 180 can be positioned by a suitable
structure. Fig. 19 shows one example, in which bolt 156 is provided through main body 110
of the tool and termination ram 180 is threadedly retained against body 110 by a nut 181.
Spring-biased ball bearings 183 may be provided to allow smooth rotation of termination ram
180 between various positions. Various notches or detents may be provided to retain
termination ram 180 in predetermined positions. Thus, adjustment can be achieved through
loosening of nut 181 and rotation of ram 180, or by sufficient pressure applied to ram 180 to
overcome the spring force on bearings 183 to allow rotation of the ram.

[0044] The disclosed invention provides a termination tool that cuts connector wires, as well
as terminates connector halves. It should be noted that the above-described and illustrated
embodiments of the invention are not an exhaustive list of the forms such a tool in
accordance with the invention might take; rather, they serve as exemplary and illustrative of
embodiments of the invention as presently understood. Many other forms of the invention
are believed to exist. For example, although shown with a preferable pistol-grip type handle
120, tool 100 may take other hand-held forms or may be in bench mounted form without a
handle.
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Claims:
L. A multi-use tool for assembly of electrical connectors, comprising:

a main tool body;
an electrical connector assembly holder provided on the main tool body, the holder
including first and second cavities,

a cutting ram opposed to the first cavity, the cutting ram including two cutting blades,
the cutting ram being movably mounted to the main tool body between a disengaged position
away from the first cavity and an engaged position;

a termination ram opposed to the second cavity, the termination ram including a
termination surface, the termination ram being movably mounted to the main tool body
between a disengaged position away from the second cavity and an engaged termination
position; and

a trigger mechanism operably connected to both the cutting ram and the termination
ram to move the cutting ram and the termination ram to the engaged positions when the

trigger mechanism is actuated.

2. The multi-use tool according to claim 1, wherein the first cavity includes spaced
anvils extending on each side of the first cavity, the cutting blades of the cutting ram engage
the spaced anvils while in the engaged position thereby severing excess wire lengths

extending beyond an electrical connector end cap removably installed in the first cavity.

3. The multi-use tool according to claim 1, wherein the second cavity being sized and
shaped to receive an electrical connector end cap and a jack housing whereby the termination

ram urges the jack housing into engagement with the electrical connector end cap.
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4. A multi-use tool for assembly of electrical connectors, comprising:

a main tool body;

an electrical connector assembly holder provided on the main tool body, the holder
including first and second cavities, the first cavity being sized and shaped to removably retain
an electrical connector end cap having two or more wires mounted thereon, the first cavity
including spaced anvils extending on two sides of the first cavity facing excess wire lengths
extending from the end cap, the second cavity being sized and shaped to receive the electrical
connector end cap and a jack housing;

a cutting ram opposed to the first cavity, the cutting ram including two cutting blades,
the cutting ram being movably mounted to t‘he main tool body between a disengaged position
away from the first cavity and an engaged position in which the two cutting blades engage
the spaced anvils and trim and seve:r the excess wire lengths extending beyond the end cap;

a termination ram opposed to the second cavity, the termination ram including a
termination surface opposed to the second cavity and being movably mounted to the main
tool body between a disengaged position away from the second cavity and an engaged
termination position in which the jack housing is urged into engagement with the end cap;
and

a trigger mechanism operably connected to both the cutting ram and the termination
ram to move the cutting ram and the termination ram to the engaged positions when the

trigger mechanism is actuated.

5. The multi-use tool according to claim 4, wherein the tool is a hand-held tool having a

handle.
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6. The multi-use tool according to claim 5, wherein the handle is of a pistol-grip type
and the trigger mechanism is configured to be squeezed by fingers of a user gripping the

handle.

7. The multi-use tool according to claim 4, wherein the cutting ram and the termination
ram are provided on opposite sides of the tool and linearly translate through a common

translation mechanism.

8. The multi-use tool according to claim 7, wherein the translation mechanism includes
an elongated guide slot in the main body, a guide bolt connecting the cutting ram and the
termination ram through the elongated guide slot, and a linkage assembly operably

connecting the guide bolt to the trigger mechanism.

9. The multi-use tool according to claim 8, wherein the trigger mechanism pivots about
a fixed pivot pin mounted on the main tool body and the linkage assembly connects to a

second pin on the trigger mechanism offset from the fixed pivot pin.

10.  The multi-use tool according to claim 4, further comprising resilient wire retainers on
the cutting ram oriented to contact the excess wire lengths prior to the two cutting blades, the

wire retainers retaining severed wire ends until release of the trigger mechanism.
11.  The multi-use tool according to claim 4, wherein the termination ram is adapted to

termination of different electrical connectors by a changed termination surface location

relative to the second cavity.

10
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12.  The multi-use tool according to claim 11, wherein a termination ram insert is
releasably mounted on the termination ram to provide the changed termination surface

location.

13.  The multi-use tool according to claim 11, wherein the termination ram includes a
periphery that defines multiple termination surfaces, rotation of the termination ram

' providing the changed termination surface location.

14.  The multi-use tool according to claim 13, wherein a ball bearing is provided between

the termination ram and the main tool body to allow rotation of the termination ram.

15. A hand-held multi-use tool for assembly of electrical connectors, comprising:

a main tool body having a pistol-grip type handle;

an electrical connector assembly holder provided on the main tool body, the holder
including first and second cavities provided on opposite sides of the main tool body, the first
cavity being sized and shaped to removably retain an electrical connector end cap having two
or more wires mounted thereon, the first cavity including spaced anvils extending on two
sides of the cavity facing excess wire lengths extending from the end cap, the second cavity
being sized and shaped to receive the electrical connector end cap and a jack housing;

a linearly translatable cutting ram opposed to the first cavity, the cutting ram including
two cutting blades, the cutting ram being linearly translated along the main tool body
between a disengaged position away from the first cavity and an engaged position in which
the two cutting blades engage the spaced anvils and trim and sever the excess wire lengths

extending beyond the end cap;

11
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a linearly translatable termination ram opposed to the second cavity, the termination
ram including a termination surface opposed to the second cavity and being linearly
translated along the main tool body between a disengaged position away from the second
cavity and an engaged termination position in which the jack housing is urged into
engagement with the end cap; and

a squeeze trigger configured to be squeezed by fingers of a user gripping the handle,
the squeeze trigger being operably connected to a common translating mechanism that
linearly moves both the cutting ram and the termination ram to the engaged positions when

the trigger is actuated.

16.  The hand-held multi-use tool according to claim 15, wherein the cutting ram and the

termination ram are provided on opposite sides of the tool.

17. The hand-held multi-use tool according to claim 16, wherein the translation
mechanism includes an elongated guide slot in the main body, a guide bolt connecting the
cutting ram and the termination ram through the elongated guide slot, and a linkage assembly

operably connecting the guide bolt to the trigger.

18.  The hand-held multi-use tool according to claim 17, wherein the trigger pivots about a
fixed pivot pin mounted on the main tool body and the linkage assembly connects to a second

pin on the trigger offset from the fixed pivot pin.

19.  The hand-held multi-use tool according to claim 15, further comprising resilient wire
retainers on the cutting ram oriented to contact the excess wire lengths prior to the two

cutting blades, the wire retainers retaining severed wire ends until release of the trigger.

12
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20.  The hand-held multi-use tool according to claim 15, wherein the termination ram is
adapted to termination of different electrical connectors by a changed termination surface

location relative to the second cavity.

21. The hand-held multi-use tool according to claim 20, wherein a termination ram
insert is releasably mounted on the termination ram to provide the changed termination

surface location.

22. The hand-held multi-use tool according to claim 20, wherein the termination ram
includes a periphery that defines multiple termination surfaces, rotation of the termination

ram providing the changed termination surface location.
23.  The hand-held multi-use tool according to claim 22, wherein a ball bearing is

provided between the termination ram and the main tool body to allow rotation of the

termination ram.

13
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