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(57) Abstract: A crimping die includes a tool engaging sur-
face, a crimping area, and at least one selecting aperture to
assist a user in selecting an appropriate connector or an ap-
propriate conductor for use with the crimping die. The
crimping die may include a first selecting aperture indicating
an appropriately sized connector to be crimped with the die,
a second selecting aperture indicating a minimum sized con-
ductor to be crimped with the die, and a third selecting aper-
ture indicating a maximum sized conductor to be crimped
with the die.
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SMART CONDUCTOR/CONNECTOR SELECTING DIE

FIFLD OF THE INVENTION

{0001} The present mvention relates to comping dies for aftaching connectors to
electrical conductors.

BACKGROUND OF THE INVENTION

{0002} Crumpmng dies are used with compression tools to nmechanically secure a
contiector to one or nwore conductors. Typical compression tools nclude a dichead
assembly that develops substantial crimping force. Standard compression tools may
be operated using hydraulic, electric, ppenmatic, or manual power.

{0003} During a crunping operation, one or more conductor wires are nutially striped
of any msulation at least at thew ends and placed mn contact with the connector. The
connector and conductor{s) are assembled and are then placed mito the dichead
assembly. The diehead assembly moludes a pair of jaws that refaimn cromping dies
destgned to apply a cramping foree to the connector. Upon actuation of the
compression fool, a moveable crimping die compresses and deforms the connector,
securing i to the conductor(s}. After crimpmg 1s complete, the tool 15 disengaged by

retractimg the moveable die.
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{0004} Croimping 1s used m a vartety of helds to attach different sizes and fypes of
connectors to different sizes and types of conductors. Matchmg appropriately sized
dies, connectors and conductors is important fo obtain a secure connection.
SUMMARY OF THE INVENTION

{0005} In accordance with an embodiment, a crimyping die molndes a tool engaging
surface, a crunping area, and a fust selecting aperture. The first selecting aperture 18
condfipured to mdicate an appropriately sized conneetor or an appropriately sized
conductor relative to the crinping swrface.

{0006] In accordance with ancther embodinent, a crimping die meludes an outer
bodv and an aner body. The outer body has a tool engaging surface, a first end, and a
second end. The inner body has includes a crimpmg area. The crimping die also
mciudes a fnst selecting groove, a second selecting groove, and a third selecting
SroOVE.

{0007} In accordance with another embodiment, a crimpmg die includes a tool
engaging surface, a crimping area, a muunmun conductor groove, 3 MEXHITNTL
conductor groove, and a connector selecting groove. The munimum conductor groove
mchicates a mumarun sized conducior to be enimped with the die. The maxanum
conductor groove mdicates a maximuum sized conductor to be crimped with the die.
The connector selecting groove mdicates an appropriately sized commector to be
crimped with the die.

{0008]  Other embodiments, mncluding apparatus, systems, methods, and the like
which constitute part of the mvention, will become more apparent upon reading the
followmng detailed description of the exemplary smbodiments and viewmg the
drawmgs. The foregoing general description and the following detailed description

are exemplary and explanatory ondy, and therefore, not restrictive.
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BRIEF DESCRIPTION OF THE DRAWINGS

{00069] The accompanying drawmgs are meorporated in and constitute a part of the
specification. In such drawings:

{0010} Figmae 1 1s a sude elevational view of an exernplary crunping fool.

{0011] Figure 2 15 a perspective view of acrunping die according to an exemplary
embodiment of the invention.

{0012} Figure 3 1s a front elevational view of the exemplary crimping die of Figure 2.
{0013} Figwre 4 13 a bottom elevational view of the exemplary crimping die of Figure
2.

{0014} Fipwre 5 is a perspective view of a connector and conductor to be used with
the die of Figure 2.

{0015} Fipwre 6 is a perspective view of the yutial stage of a crimping cvele, prior to
compression, using the die of Fipure 2.

{0016} Figure 7 15 a perspective view of the compression stage of a crimping cyele
using the die of Figure 2.

{0017] Figure B 1s a perspective view of the attached connector and conductor shown
m Figare § after crimping.
DETAILED DESCRIPTION OF THE INVENTION

{0018] Reference will now be made n detail to the exemplary embodiments of the
mvention as tlustrated n the accompanying drawings, m which like reference
characters designate like or comresponding parts thronghout the drawmgs.

{0019] Fipure ! shows a battery powered, hvdraulic crimping toof 10. The ampiag
tool 10 described is an exemplary and conventional tool for use with a set of crinyping
dies 12 to crunp a connector 14 to a conductor 16. The crimping dies 12 deseribed

herem, however, may be used with anv suitable type of coimping tool including, for

Lk
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example, a manual, pnewmnatic, hvdraulic, or electrically powered tool. Varnous
examples of cnimping tools that may be used with the crimpmg dies 12 described

heremn mchude the Burndy® MD6 senex; MDY7 series; QURE40 series; YI00CTHS

Uv)

series; PAT600 sertes; PATRMDS series; 35 series; 39 series; 750 sevies; Y435 series;
and 46 sertes cramping fools, although other crimpmg tools may be utilized as wiold
be understood by one of skl i the art.

{0020} The crunping tool 10 has a tool head 18, a motor housing 20, and a haadle 22
having a trigger 24 and a baftery 26. The tool head 18 includes a statiopary jaw 28 and
a moveable jaw 30, The moveable jaw 30 1s adapted to laterally translate towards and
away from the stationary jaw 28. The stationary jaw 28, the moveable jaw 30, or both
are configured to removably recetve crimiping dies 12, Although not shown, the basic
conypronents of the motor housing 20 mnclude a motor, a fid pump, and a fud
reservorr. The motor 1s powered by the battery 26 and actuates the fhud pump. The
thud pump displaces fluid from the fhud reservoir to move a ram {not shown). The
ram 1s connected io the moveable jaw 30 to translate the moveable yaw 30 mto a
crimping posttion. After a erimping operation, a spring {now shown}) biases the ram
mto the mmtial posthion, movimg the moveable jaw 30 away from the stationary jaw 28,
The crimpimng tool 10 mmcludes more detailed components not described here, but
would be nnderstood by one of ordinary skidl i the art.

{0021} Figures 2-4 depict an exemplary crimiping die 12 according to the mvention.
The cromping die 12 1s U-shaped. In various alternative embodunents, the featwes
discussed heremn may be used with any tvpe of crinyping die 12 melading €. 3, L, P, §,
U, W, X, Nest, and Indentor type dies. The crunpmg die 12 s made from a nigid
material capable of withstanding high compressive forces, for example the

conywessive forces generated by a 6, 12, or 15 Ton bydraulic pressure tool. In an

o
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exemplary embodiment, the crumping die 12 can withstand compressive forces of
14,000 psi and lugher over repeated uses. The crumping die 12 may be made from a
metal alloy or steel, for example stamless steel. The crimping die 12 mway also be
made from lugh strength plastic compuosites, a ceranuc material, or any combination
of materials.

{0022} The cumping die 12 has an outer body 32 and an mmer body 34. The outer
body 32 extends coaxially bevond the inner body 34 on fwo axial sides from a furst
end 306 to a secoad end 38 of the outer body and includex a tool engagmg surface 40,
The outer body 32 and muer body 34 are unitary and mtegral with one another. The
outer body 32 has a substantially sepu-cylindnieal shape with the tool engaging
surface 40 bemg sepucireular m fransverse cross section. The tool engaging surface
40 interfaces with a jaw of a crimping tool 10, for example the stationary jaw 28 or
moveable jaw 30 shown m Figure 1. A channel 42 15 provided in the tool engaging

surface 40 of the oufer body 32 and may assist i remow;

¢ securing the cnimping die
12 1o the cnimiping tool 10, For example, the channel 42 may shidably engage a
mating projection present m a crimping jaw to properly align the cnimping die 12.
The shape, size, and features of the tool engaging surface may be alternatively
configured to mterface with any known type of crimping tool.

{0023} The wmer body 34 has a substantially semi-cvlmdrical shape and extends
axially latterly from a first end 44 {o a second end 46. The mner body 32 meludes a
crimping area 48 for crimping an electrical comector. As best shown in Figures 3
and 4, the crumping area 48 meludes a fust planar crimping surface 50, an arcuate
crimping surface 32, and a second planar crimping surface 54, The arcuate crimping
surface 52 has a radius of curvature less than that of the connector to be crimped aad

conyresses the connector 14 causing a reduction in the diameter of the connector 14.
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The excess material created by the reduction in diameter of the connector 14 flows
mito the regions bound by the first and second planar cnimping portions 50, 34,
flattening those regions. The shape, size, and features of the crimping surface 48 may
be alternatively configured fo work with any type of connector 14 as would be
understood by one of ordinary skall in the art.

{0024} The coomping die 12 also mcludes a first profrsion 36 having a first butting
surface 58 and a second protrusion 60 having a second butting surface 62, As best
shown m Figure 3, the first and second protrisions 56, 60 extend from the outer bady
32 and the mner body 34, In alternative embodiments, the first and second
profrusions 56, 60 may extend from only the outer body 32 or the mner body 24, In
operation, the first and second butting surfaces 58, 62 will contact sumilar bufiing
surfaces on an opposing die {not shown). The butting surfaces 58, 62 act as stops to
prevent over compression of the connectori4.

{0025} When using the crimping die 12, nhilizing a corvectly sized connector 14 as
well as a comrectly sized conductor 16 1s important. The crumpung die 12 may be
associated with a single connecior size and other crumping dies may be provided of
smaller and larger sizes to work with smaller or larger connectors 14 respectively.
For example, a set of cnimpmg dies 12 may be provided sized m the range of #6
American Wire Gange (AWG) to 750 crentar mils (kenml). Although associated with
a smgle connector 14, the crimping die 12 may be capable of crimping its associated
connector 14 with conductors 16 of various sizes. Failing fo choose a proper
crimping die 12, connector 14, and conductor 16 may result 1 an madequate or
unsecure connection, possibly leading to dangerous conditions. If an mcorect

component is chosen, the person performing the crinping operation may need to
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make muitiple altempts fo achieve a proper connection, resulting m wasted time and
FESOUICES.

{0026] To assist in selecting the correct connector 14 and conductor 16, the exemplary
crimping die 12 mcludes at least one selecting apertare 64, As shown in Figures 2-4,
the crinyping die 12 mayv also include a second selecting aperture 66 and a thurd
selecting aperture 68. In the exemplary embodimient, the first selecting aperture 64
melindes a connector selecting groove 70, the second selecting aperture 66 mcludes a
mumum conductor groove 72, and the thurd selecting aperture 68 meludes a
maxinwm conductor groove 74, As best shown in Figure 2 and 4, the connector
selecting groove 70 and the minimum conductor groove 72 share an opening and are
positioned adjacent to one another i the first end 36 of the outer body 32 and the
maximun conductor groove 74 1s positioned n the second end 38 of the outer body

3

Lid

{0027} The nuntmm conductor groove 72 mncludes a semi-circudar swrface
configured to mdicate a conductor 16 of a mmummm size assoctated with the crimping
die 12 or associated with the connector 14, The connecior selecting groove 70
melides a first arcnate side 76 extending from the nunmmum conductor groove 72 and
a second arcuate side 78 extending from the nuntmum conductor groove 72 opposite
the first arcuate side 76. The fust and second arcuate sides 76, 78 are configired to
mclicate an appropriately sized connector 14 associated with the cnimping die 12, The
maxunum conductor groove 74 melndes a semi-circular surface configured to indicate
a conductor 16 of @ maximum sized associated with the crimping die 12 or associated
with the connector 14, Indicating as used heremn may mean any methaod of visually or

74

tactily mndicating an appropriate size to a user. For example, the grooves 70, 72,

may capable of recerving the sized conneetor or conductor snugly so that all pomts of

-,
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the grooves 70, 72, 74 are touching the associated connector 14 or conductor 16 at
onie of nore poinis, or recerving the connector 14 or conductor 16 with a shight
tolerance so that 1t fits within the associated groove 70, 72, 74 closely but withont
NeCessary engageinent.

{0028} Although depicted as arcuate slots or open-ended grooves forned 1n the
crimping die 12, selecting apertures 64, 66, 68 may be any size, shape, or type of
opening. For example, one or more of the selecting apertires 64, 66, 68 mavhe a
closed opening, such as a through hole or a blind hole formed in the coimping die 12,
One or more of the selectmg apertures 64, 66, 68 may also bave linear sidex or a
polygonal configuration. Dhfferent configiwations, orientations and sizes may be
utilized depending on the type of crimping die 12, the type of connector 14, the tvpe
of conductor 16, and the type of crunping toel 10 as would be understood by one of
ordmary skill m the arl.

{0029} Figures 2-4 show the furst and second selecting aperhires 64, 665 postfioned
adjacent to one another extendmg from first end 36 of the outer body 32 and the thurd
selecting aperture extending from the second end 38 of the outer body 32, The
selecting apertires 64, 66, 68 are also positioned approximately along a single axis
that rans along the center of the cnimpmeg die 12, In various exemplary embodunents,
the location of the aperfures 64, 66, 68 may vary. For example, the selecting
apertures 64, 66, 68 may be positioned m the sides of the fool engaging surface 40 as
opposed to the first and second ends 36, 38, The position of the selecting apertures
64, 66, 68 may be adjusted dependent on the size, shape, and tvpe of die as well as the
crunping operation.

{0030} The crunping die 12 need not have all three selecting apertures 64, 66, 68 and

various alternative embodiments may mclude a single selecting aperfire or more than
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three selectmg aperfwes. For example, the cnimpimg die 12 may have only a first
selecting apertire 64 that indicates an appropriately sized connector 14, The crimiping
die 12 may also have only a first selecting aperture 64 and a second selecting aperture
66 indicating a nunimum conductor 16 and a maximum conductor 16 or an
appropriatelv sized connector 14 and one of a minunum conduector 16 and maximmm
conductori6. In various exemplary embodiments, the crimping die 12 may also have
an optimal size connector groove {not shown). The munber and type of selecting
apertures mayv be adjusted dependent on the size, shape, and type of die as well as the
crimping operation.

{0031} As best shown in Figures 5-8, the crumping die 12 15 used to crimp a
connector 14 to a conductor 16. The connector 14 has a connector barrel 80 and a
connector head 82, The crimping die 12 may be used with a variety of connectors 14
and vartous sized conductors 16, For example, the cnimping die 12 may be used with
Burndy® HYLUG™ and HYLINK™ type connectors 14, although any type of
connectors 14 may be used as would be mnderstood by one of ordmary skl m the art.
{0032} Durmg a crimping operation, a nser may have a varety of crimping dies 12,
connectors 14, and conductors 16 at their disposal. The user may not know the exact
sizes of one or more of these components for a mumber of reasons, mchiding the
component 1s not labeled, the component’s label has become faded, scratched, or
otherwise wnreadable, andf/or the component has been nusplaced, for example in a
different compariment of a case or toolbox. In these and other mstances, it 1s ditheunlt
and tine consuming for a user to select an appropriate combination of a criping die
12, connector 14, and coaductor 16. Utilizing a crumnping die 12 baving one or more

selecting apertures 64, 66, 68 enables a user to quuckly select the appropriate crimping
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die 12, connector 14, and conductor 106 with confidence that a secuwe connection will
be achieved.

{0033] For example, a user may have the crimping die 12 or a set of different sized
crimmping dies 12 ax discussed above, and an appropriate connector 14, The user
places the connector 14 mto the connector selecting groove 70 to find the appropriate
crimping die 12. Once the user has found the correct crimyping die 12, they may select
a conductor 16 and place it in the nunupum conductor groove 72 and the maxumum
conductor groove 74, If the selected conductor 16 is equal to or larger than the
nuninwn conductor groove 72 ax well as equal to or smaller than the maximmm
conductor groove 74, the user will know that thev have selected an appropriately sized
conductor 16. If the selected conductor 16 does not meet one of the size
requirenients, the user may select a different conductor 16, Inn certain instances, the
user may know that the selected condnctor 16 1s an appropriate size after comparng
the conductor to one of the punimum conductor groove 72 or maxanum conduacior
groove 74,

{0034} In certam mstances, the user may have the crimping die 12 or a setf of different
sized cranping dies 12, and an appropriate conductor 16, The user places the
conductor 16 in the munmun conductor groove 72 and/or the maxamum conductor
groove 74 of one or more crimpmg dies 12 until an appropnate crimping die 12 15
found. The nser may then place various comectors 14 o the connector seleciing
groove 70 of the appropriate crimpmg die 12 until an appropriately sized connector 14
15 found.

{0035] In other instances, the user mav know the correct size cnimping die 12 they
wish fo use, but do not know the correct connector 14 or conductor 16 to use. For

example, the crimping dies 12 nway be Iabeled with the size or gauge of the connector

10
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14 and the user may select the appropriate cnimiping die 12 based on the label. The
user may then place various conmectors 14 mto the connecior selecting groove 70 of
the appropriate crimping die 12 until an appropriately sized connector 14 is found.
The user also places various conductors 16 mto the puninwun conductor groove 72
and/or the maxinnun conductor groove 74 to find an appropriately sized conductor 16,
In any of the scenarios discussed ahove, the nser need not know the size of the
connector 14, the sizes of the conductors 16, or the sizes of the crimping dies 1 order
to mate the appropriate crunping die 12, conneetor 14, and conductor 16,

{0036} After the user has selected the appropriate crimping die 12, the appropriate
connector 14, and the appropriate conductor 16, the user then measures an appropriate
strip lenpth and strips the appropriate amount of msulation from the conductor 16
usiig a wire stripper or other sinular tool {not shown}. The user then mserts the
conductor 16 mto the connecior barrel 80. The user also places the appropriate
crimping ie 12 mto the crimping tool 1, as depicted m Figures 6 and 7, by placing a
first die 1n the stationary jaw 28 and a second opposmg die in the moveable jaw 30,
After the coimping dies 12 are set up and the conductor 16 1s mnserted mto the
connector 14, the connector 14 1s placed m the crimiping tool 10 between the
stationary jaw 28 and the moveable jaw 30 as shown mn Figure 7. The user may then
mitiate a crimping ovele, compressmg the conductor barrel 80 with the moveable jaw
30 as shown m Figure 8. After the crimpmg operation, the connector 14 is secured to
the conductor 16 as shown m Figure 9.

{0037} The foregoing detailed description of the certam exenyplary emmboduments bas
been provided for the purpose of explaming the principles of the invention and #s
practical application, thereby enabling others skilled m the ast to understand the

mvention for various embodiments and with various modifications as are suited to the

11
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particudar use contemplated. This descniption 15 not necessarily mtended to be
exhaustive or to hmit the invention to the precise embodiments disclosed. Any of the
empbodumnents and/or elerents disclosed herein mayv be combined with one another to
form various addifional embodiments aot specifically disclosed. Accordingly,
additional emboduments are possible and are intended to be encompassed within this
specification and the scope of the appended elaims. The specification describes
specific examples to accomplish a more general goal that may be accomplished in

another way.



WO 2015/126938 PCT/US2015/016374

What is Claimed:

I

=

(¥

LA

A crunping die comprising:

a tool engaging surface;

A crnmpiig area;

a first selecting aperture m said outer body configured to mdicate one of an
appropriately sized connector or an appropriately sized conductor relative to

the crimping area.

The crimping die of claim 1, wherem
said tool engagmg surface comprises an arcuate surface.
The comping die of claim 1, wheremn

said crunping area conyprises ap arcuate surface.

The crumping die of clamum 3, wherem

sard crimyung area comprises a planar surface.

The comping die of claim 3, wheremn
said crunping area conprises a first planar surface adjacent saud arcuate

surface and a second planar ssface adjacent said arcuate surface.

The crimping die of claim 1, wherem
an outer body micludes said 1ool engaging swface and an mner body

extends from said outer body and mcludes said cnimping area.
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7. The crimping die of claim 6, wherem

satd mner body s mwtegral with sard outer body.

& The coimping die of clamm 1, futher comprising
a first protrsion having a fisst butting surface and a second protrusion

baving a second butting surface.

@

The comping die of claim 1, fiwther comprising
a second selecting aperture is configured to indicate one of an
appropriately sized connector or an appropriately sized conductor relative to

the crunping surface.

10. The crimping die of claim 9, wherein
said first selecting aperfure comprises a connector selecting groove and

said second selecting aperfure comprises a minmmum conductor groove.

11. The crimping die of claim 10, forther comprising
a third selecting aperture configured to indicate a conductor having a

maximum size relative to said connecior selecting groove.

12. The crimping die of claim 11, wherein

said connector selecting groove and said puninnun conductor groove share

At operung,

14
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13. The crimping die of claim 11, wherem

satd munrun conductor groove comprises a senu-circudar surface.

14, The crimping die of claim 11, wherein
said connector selecting groove comprises a first arcuate side and a second

arcuate side extending from said nuninuwun conductor groove.

15. The crimping die of claim 11, wherein

said maxmuim conductor groove comprises a semi-circular surface,

16. The crunping die of clann 1, wherein

the ool engaging surface includes a channel.

17. The crimping die of claim 1, wherem

the cnmpmg dieisa C, 1, L, P, S, U, W, X, Nest, or Indentor type die.

18, A enimping die comprising:
an outer body having a ool engagmg surface, a first end, and a second
end;
an mner body extending from said outer body having a cromping area;
a first selectmg groove 1 said outer body,
a second selecting groove n said outer body: and

a third selecting groove m said outer body.

[
Ln
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19. The crimping die of claim 18, wherem
sard first selecting groove comprises a connector selecting groove

onfigured to receive an appropriately sized connector.

28. The crunpimng die of claun 18, wheremn
said second selecting groove comprises a muinmun conductor groove

onfigured to receive a nuninrun sized conductor.

21. The crunping die of clann 18, wherem
satd third selecting groove comprises a nwxmuun conductor groove
onfigured to receive a maxinmun sized conductor.
22, The cnimpmg die of clamm 18§, wherein
said first selecting groove and said second selecting groove are positioned

1 sard Hrsf end.

23, The cnimpmg die of clamm 18§, wherein

said outer body and said mner body define a T-type crimpmg die.

24, A crimping die comypwismg:
an outer body having a tool engaging surface;
an mner body extending from said outer body having a crimping area;
a nuninwum conductor groove a sawd outer body indicating 2 nwninmun

sized conductor to be crimped with the die;

16
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a maxunum conductor groove m said outer body indicating a maxunum
sized conductor fo be crimped with the die;
a connector selecting groove in said outer body mdicating an appropriately

sized conpector fo be crunped with the die.

25, The crimping die of clamm 24, wherein
saud outer hody melndes a first end and a second end, said first
selecting groove and saud second selecting groove positioned in said furst end

and said third selecting groove s positioned 1 said second end.

26. The crunping die of clann 24, wherem

satd mmer body is mtegral with said outer body.

. A ciimping tool comprismg:
a tool head having a moveable jaw; and

the crunpmg die of clamm 1 posttioned m the moveable jaw.

2R, The crumping tool of claim 27, wherem
the crimpmg tool comprises a motor honsing, a handle, a trigger and

batiery.

29. The crunping coof of claim 27, wherem
the erimiping fool 1s a manual, pneunatic, bydraulic, or electrically

powered tool
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30. A enimping tool comprismg:
a tool head having a moveable jaw; and

the crimping die of clarm 18 positioned i the moveable jaw.

31. A cruoping tool comprising:
a tool head baving a moveable jaw; and

the crimping die of clarm 24 positioned mn the moveable jaw.

32. A method of selecting components for a crumping operation CoOmprising:
selecting an appropriate connector,
posifioning the appropriate connector mito a connector selecting groove of
one or more crimping dies to defenmine an appropriate crimping die;
placing the appropriate crimping die into a cnimping tool;

crimping the appropriate connector onto an appropriate conductor.

33. The method of clamm 32, further comprising
posiiioning one or more conductors nto a conductor selecting groove of

the appropriate crimping die to deternune the appropriate conducior.

34. The method of claim 32, wherein

the appropriate erimping die mecludes a mmimmm conductor selecting

groove and a maximum conductor selecting groove.

35. A method of selecting components for a crunping operation CoOmMprising:

selecting an appropriate erimiping die having a connector selecting groove;
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postiomng one or more connectors mio the connector selecting groove to
defermine an appropriate connector;
placing the appropriate crimping die into a cranping tool;

crimping the connector onte an appropriate conduetor.

36. The method of claim 34, further comprising
posiionng one or more conductors mito a conductor selectmg groove of

the appropriate crimping die to determine the appropriate conductor.

' The method of clatm 35, wherain

Lad
)

the appropriate crimping die mncludes a nunimum conductor selectmg

groove and a maxmmm conductor selecting groove.

(Y]
o]

. A method of selecting components for a crimping operation COMPrising:
selecting an appropriate conductor;
positioning the appropriate conductor into a conductor selecting groove
of one or more crimpimng dies to determine an appropriate crimyping die;
placiag the appropriate crimiping die uito a crimyping fool;

crimping an appropriate connector onto the appropriate conductor.

39. The method of claimm 37, wherein

the appropriate crimping die includes a nummum conductor selectmg

groove and a maxinnun conductor selectmg groove.
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40. The method of clamm 37, further comprising
posHioning one or more connectors mto a connector selecting groove of

the appropriate crimping die to determine the appropriate connector.
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FIG. 5
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