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(57) Abrégée/Abstract:
A die set for crimping operations Includes first and second die members having raised areas including a plurality of knurls ana
character areas. The die set combining knurls and character areas on the operative areas of the die members allows a single die
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(57) Abrege(suite)/Abstract(continued):
set to be used to condition a surface for crimping operations as well as crimping connectors and marking them with relevant indicia
without having to change die sets.
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second die members having raised areas including a plurality of knurls
and character areas. The die set combining knurls and character areas
on the operative areas of the die members allows a single die set to be
used to condition a surface for crimping operations as well as crimp-
; ing connectors and marking them with relevant indicia without having
to change die sets.



CA 029722712 201'7-06-22

WO 2016/106204 PCT/US2015/067070
1

CRIMP DiE SET

t0001] The present application 18 a connuation-in-pant of U.S. Sernal No.
147208 311 filed March 13, 2014, which, in tum, claims priority under 35
J.S.C. § 118{e} to U.B. Provisional Application Na. 61/787 449, filed March
15, 2013, the contents of both of which are hereby ncorporaied by reference

i thelr entirety,

10002] The present imvention reiates generally o a onimp die set. More
particuiary, the present invention relates to a crimp die set having a suiface
including knurls and characters and methods of using the same. Still more
pariicuiany, the present invention relates 10 a8 crimp die set that prepares a
surface 0 be crimped and embosses oF debosses an wenthication number

thereon.
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[0003] Crimping tools using interchangeable accessory dies are known in the

art. As will be appreciated by one of ordinary skifl in the art, crimp die sets are

used in various fields for various purposes. One particularly applicable field
involves those environments when crimping is required for grounding metal
sttaces. Such environments inciude grounding steel "7 -beams in
constructon and steel supports 1or solar paneis in solar farms. Other
environmenis include situations such as grounding sleel street grates or sieel
ladders in sewer manholes, efc. Typically, these environments involve metal
subsirates having thicknesses of 1/8 inch o 78 inch. 10 these meial
siibsirates, a grounding connecior and grounding wire are crimped fogether.
The composite is then adapted {o take ground faull energy and the like from
the substrate through the connecior 1 the wire and then salely o ground.
100041 For these types of environiiments, ihe an has developed particuianzed
crimp die sels and methods. For example, when installing electrical
connectors and ground wires o metal substrates, it 8 particuiany imperative
that the maienais stay connecled even under stress of gihenwise the ground
fauit protection is lost. To this end, Underwriter's Laboratories has
promuigated the UL467 Standard for grounding connectlors that specifies a
mnETum Tpull off value. As will be appreciated, the pull off value is the
ampunt of stress {pounds} that is required 1 pull the grounding member off of
the meial substrate. By requining a minimuim pull off value be mef, UL-
approved products can heip assure that grounding wires and the like stay
attached o the metal substrates through the range of stresses that may be
encountered in the environment, thereby maintaining the prolection against

ground fadls.

it is difficult to simply squeere g connecior onto the smooth surface and

expect it o remain adhered under even minimal stress. To combat this
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adhesion problem, the ant uses “knusling” dies to condition the surface of the

features that will deform the surface(s) of substrate under pressure to leave

-

the swrface(s) textured. Typical, the knurls {raised features) are pyramidal in
shape. Knurling leaves the surface textured and thus able to form more
meanngiul and lasting connecions when crimped together with other
materiais. Knuniing 8 carred out using a ocrnmp 0ot that is icaded with nght
and lefi die membaers {a die sall. Once loaded, the crimp 100l is positionaed
such that its jaws accept the connection area of the subsirate and then
aperated 10 squeeze e metal subsirate under force (up 1o 12 tons) between
the die members. The die members in lurn displace and deform the metal
siibsirate surface with an imprint of the topography of the die member faces.
Lies come in diferent sizes and shapes and each configuration has iis own
“die number.” The die number s speaiic 1o the die set and 8 a universaily
recoginzed classificaion system for dies.

{0006] Nolably, the comnneciors o be crimped 10 the metal substrates have
peen tested by UL 10 meet the pull o value reguirement. The die index
number for the die set used with the connecior in passing the lests that ars
required for UL approval plays an imporiant role. in order to comply with the
standard, the same die number must be used in the hisld when crmping the
CONNeCions 1 substrates (o assure that the munimum pull off value is
achieved).

10007 In connection with complying with the UL standard, the instructions for
most electrical conneciors dentify the die index 10 be ysed in cnmping the
connectors o the metal substrate. An issue arises when an slectrical
inspector is inspecting a work site and nesds a way to identify if the
conneclions are compiying with the UL standard by employving the correct die
idex. Presently, the arl has evolved 10 the use ¢of 8 second dig set having a
wrror-image impression of the die indsex number i he face of the die

members. The provision of the die nuimber recesses in the die membsrs
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second die set members deform the metal fo the point that it is accepted into
the impressions during crimping, thereby embossing the die number raised
and visibly discernible on the connector body after crimping. An inspector can
then visuaily see the die ndeX number and confirm that the covect die set
was used in cnimping the grounding connecior and wire 1 the meial substrale
sufficient to meet the UL standard during his inspection.

F0008] As will be apprecialed, the current siale of the art of crimp ool dies for
grounding operations uses wo separate die seis o perform the cnmping
operation. The first die sel is used 10 prepare the surface. The second die
set in turn crimps the conneclor 1o the swiface and embosses a die index
number thereon. The process of oading the cnimp ool with 8 first dig set o
conaiion the surface of the substrate and engaging the substrate, then
removing the tool from the subsirate, ioading a second die sel, repositioning
the tool and a conneclor/wire assembly, and then crimping the connecior/wire
assembily and subsirate ogether {and ieaving a visibie die mdeX number on
the surface) is time consuming.

100097 Additionally, as will be appreciated, the cost of knurling dies and
separaie die index dies 18 expensive as an instalier must purchase two cnmp
gie sels {or each cnmp size, thereby increasing costs and mveniory. Not only
i additional time required fo conduct the crimp opsration in switching
hebween the two different crimp die ssis, an improper sife second die set can
accidentally be used, thereby resuiting i a poor Crimp.

{00107 The foregoing highlights some of the problems with conventional crimp
die sets. Furthermors, the foregoing highlights the long-fell, vet unresoclved
need in e an for a cnmping methoad hat can be used more guickly and
efficiently 10 meet the requirements for cnmping operations in the field. In

addition, the foregoing highiights the inventor's recognition of a need in the art
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for a crimp die set that prepares a crimping swrface and embosses an

{00111 Various emhodiments of the present invention overcome various of the
aforementioned and other disadvaniages assogcigied with prior art comp die
set and methods, and offers new advaniages as weil.

10012] According o one aspect of various smbodiments of the present
invention, there is provided a crimp die set that reduces inventory.

{0013] According 1o another aspect of varpus embodiments of the present
invention, there is provided a crimp die sst that quickens a crimping operation.
{0014] According 1o yet another aspect of various embodiments of the present
wention there is provided a single crimp die set or a pair of dies that both
prepares a onmp surace and embosses an identification number thereon.
10015] These aspecis and other advantageous features of various
gmbodiments of the present gwenton may be realized by the provision of
wiiat the present inventor terms a “combocrimp” die sel. In one preferred
embodiment, the combocrimp die set comprises a pair of cooperating dis
members adapled {o fit in and be operable with standard-sized crimp tools.
10016} in accordance with a first preferred embodiment, the die members
comprise a first die member and a second die member having operative
surfaces including knuris. In some preferred embodiments, the die members
are configured in the same shape and comprises the same materials as prior
art die members with the diference being confined 10 the Knuri surace.
According o an advaniageous feature of this embodiment of the invention,
the knurls are disposed in a generally walfie-pattemn (similar to that of exisling
Knur dies) that further inciudes “characlter areas of numbers, symbdis, or
patierns defined in the knurl area.

10017 Preferably, the character areas of numbers, symbois, or patiems

comprise raised areas of ridges of appropriately shaped knurl psaks {or other
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ridges) suited to deboss the numbers, symbols, or pattemns on a substrate,
such as an electrical connector and ground wire assembly, crimped between
the die members. In one embodiment, the peaks of the raised areas are
coterminous with the peaks of the knurls. An advantageous featurs of the
invention is that the raised areas can be included on one, or preferably both,
gie members. in an allernate and presently preferred embodiment, instead of
raised areas or rigdges, the characler areas may comprise depressed areas of
recesses similar to those of prior art crimping dies 1o emboss die index
numbers on conneclors.

{0018} In accordance with a second preterred embodiment, the die members
comprise g first die member and 3 second die member, wherein al least the
first die member ciudes a first operative area compnsing kKnuris and a
second operative area comprising a character area. The first and second
pperative areas may be physically separate areas, such as separate raised
greas, or part of the same contiguous area.

{0019] In accordance with some embeodimenis of the inventon, both the first
and second die members include first and second operalive areas, wherein
the first operalive areas comprise knurils and the second operative areas
comprise character areas. Preferably, the first and second operative areas of
respective die members are mivor images of one anpther. in presently
preferred embodiments, the characier area(s) inciudes recesses defining a
die index number, or other letler, symbol, etc. Alternalively, the character
area{s} may comprises knuris or ridges defining a die indsx number, or other
ietler, number, symbi, etc. Preferably, the characieris) is defined i a patlern
which is the mirror image of the desired character{s) so the characler{s) will
be embaossed or debaossed on the suiface of a substrate and oriented
correctly n the inal progduct.

100201 The nvention as descnbed and claimed herein should become evident
o a person of ordinary skill in the art given the following enabling description

and drawings. The aspecis and feafures of the invention believed (o be novel
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ang othey slements characteristic of the invention are set forth with
particudarity in the appended claims. The drawings are for illustration purposes

-Mm

not intended to limit the scope of the invention. The following enabling
disclosure is directed to one of ordinary skill in the art and presupposes that
those aspects of the invention within the ability of the ordinaniy skilled artisan
are ynderstood and appreciated.

10021] As used in this application, the terms “front” “rear.” “upper,” “lower”
“upwardly.” “downwardly,” and other orientational descriptors are intended o
faciiate the gescription of the exemplary embodiment of the presant
invention, and are not intended to limit the structure of the exemplary

embodiment of the present invention o any particuiar position or orientation.

BRIEF DESCURIPHON OF THE DIRAWINGS

F0022] Various aspecis and advantageous features of embodiments of the
present invention will become more apparent 1o those of ordinary skl when
gescribed in the detalled description of a preferred embodiment and reference
to the accompany drawing wherein:

t00231H1G. 118 3 side elevational plan view of 8 conventional cnmp ool
Ltilizing U7 siyie dies;

100241 FiG. 2 18 8 perspeclive view of g first die set, of Knurling die set, used
with the U-sbyle crimp tool of FIG. 1 to prepare a surface for orimping;

00251 FIG. 3 is a perspective view of a second die set used with the crimp
ol of FHs. 1 1o onmp a8 connecior 1o the prepared surface and emboss the
gdie ingex number thereohn;

{00261 F1G. 4 is 3 top plan view of a first die of a U-style combocrimp die sel in
accordance with an exaempilary embodiment of the present invention;

100271 FiG. 5 is 8 side elevational view of the first die of Fi. 4;

100281 FHG. © is & oD pian view of 3 second die ¢of the U-style comboorimp die

set in accordance with an exemplary embodiment of the present invention;
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[0029]FIG. 7 is a side elevational view of the second die of FIG. 6;

having a first operative area comprising knutls and a second operative area
having character areas;

100311 FIG. Y is 3 side view of the die member of HiG. 8;

{00321 FiG. 10U s a ront perspeciive view Of the die member of HG. 8] and
100331 FHG. 11 15 3 back perspeciive view of the dis member of FiG. 8.

10034] Throughout the drawings, like reference numerals will be understood o

reter 1o liKe parts, componeanis and struciures.

100351 VWhile the present invention will be described m connection with
embaodiments suited for the operation of crimping copper slectrical conneciors
and wires 1o steel subsirates using a hand-operated, hydraulic crimp fool, it
will e readily apparent 1o one of ordinary skill in the art armed with the
present specification that the present iwvention ¢an be modified and applied 1D
any suitable crimping operating of the iike i any suitable enpvironment. For
example, as clear from the exempilary embodiments below, various of the
advaniageous aspects of the invention desaribed herein may be incorporated
0 any suiiabie die confhguration, nciuding, bul not limited (o, the U-style and
K-style die sels shown in the Figures. The present invention shouid not be
deemed limited o specific styles or types of dies.

10036] Turming to the Figures, for context in descnbing pretferred
embodiments of the present invention, a crimp tool and crimping diss
commonly used in installing elecirical conneciors is depicted in FiGs. 1-3. As
shown in FiGa. 1, a conventional cimping ool 10 includes aframe 12, a
WwWorking head 14, a pump 1o, a motor 18, a batlery 24, a fiuid resenvolr 22 and
a controlier 24. The ool can also inciude additional or alternative

componenis. The frame 12 forms a ram hydraulic drive conduii system. the
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working head 14 comprises a frame section 28 and a ram 30. The frame
ses:.:tianzzfi.isstaimarii?cannectw to the front end of the frame 12, but could
be rotatable. The ram 30 is movably connected to the section 28. The
knurling and crimping dies at a conductor receiving ares 32,

100371 The ram 50 moves forward and backward axially as indicaied Dy arow
34. The ram hydraulic drive conduit system is connecied betweaen the pump
16 and the rear end of the ram 30. Hydraulic fluid pumped by the pump 16
against the rear end of ine ram 30 causes he ram 30 o move forward. A
spring (not shown) returns the ram 30 (o iis reanvard home posiion when
hydraulic fluid pressure is released. The ram 30 moves a distance 31
between iis rear position and ils forward position.

10038] The frame 12 forms a handie 36. The battery 20 18 removably
connecied o e boltiom of the handie 36, 1he handie 3b inciudes two user
actuatable control triggers 38 and 39, which are operably coupled o the
controtier 24

[0039] The motor 18 is coupled to the controller 24 and the battery 20. The

connected to the pump 16 by a gear reduction or gearbox.

[0040] When crimping an electrical wire crimp connector to a surface, a two
step process is required. First, the surface 41, such as a stee! or solid surface
area, is disposed between a first die set 42 and 43, known as “knuding dies”,
as shown in FIG. 2. The first die set 42 and 43 has knuris to prepare the
surface 41 for the subsequent crimp connection.

with & second die set 44 and 485, or "crimping dies.” The prepared surface 41
1S disposed §Y a Crimp connector 46 such hat both surfaces of the prepared
stface 41 engage a surface of the cnimp connecior 46. An elecincal wire 47
is disposed in an opening 48 in the crimp connector 46. The surface 41, the

crimp conneclor 46 and the electrical wire 47 are crimped together using the
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second die set 44 and 45. The second die set 44 and 45 include recesses in
the form of the die index number for the die set. The recesses serve o
emboss the die index number on the crimp connector 46 to ensure proper
[0042] As clear from the above, the accepted method of crimping grounding
CONNECIons and the ke i the fisld is 8 mulli-siep process. in pariicular, ihe
need 1o change die sets i mid-operation o uiimately emboss the die ndeXx
number on the connector is particular ime-consuming, and apt o lead o
mistakes wherein an improper size second die set is accidentally be used,
thereby resuiling in a poor, non-compiliant cnimp.

100437 The present inventor recognized a need in the art for an improved
process for crimping. A crimp die set, referred o as the “combocrimp” die set,
that uses a singie die set for a onmping operation may be configured in
mudipie ways. In accordance with a first exempiary embodiment of the
present invention shown in FIGS. 4 — 7, the crimp die set includes a single
aperative area having knuris and characier areas defined therein. in
accordance with a second exemplary embodiment of the present mvention
shown in FIGS. 8-11, the ¢rimp dies set includes separate knurl and character
areas. Although the present invention will be described with reference o the
exempiary embodiments shown in FIGS. 4 — 7 and FIGS. 8-11, | shouid be
vndersiood that the present invention can be embodied in alternalive
embodiments. For example, any suitable size and shape for the dies can be
used. One of ordinary skill in the art armed with the present specification can
modity the configuration of the die members 10 suit them for their intended
purpose. Furthermors, while FIGs. 4-7 depict a U-siyle die and FiGs. 8-11
depict a K-siyle die, the various configurations of the operative surfaces,
KNurs, rigges, fiat areas, and/or recesses shouid not be deemed imited 0 the
configurations and positions shown. A U-style or other die styie may make
use of separate operative surfaces and a K-style or other style die may make

use of a singuiar, integrated operative surface. The following description
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limited to any specific configurations for U-style, K-style, or any other style die
set.

[0044] Turning to the first embodiment of FIGS. 4-7, the combocrimp die set
comprises first and second U-style die members 51 and 52 that are adapted
10 he removably mounted 1o the frame section 28 and e ram 30 at opposing
iocations 42 and 44 of the conventional U-sityie cnmp tool 10 depicied in FiG.
1. The two locations 42 and 44 form die mounting areas of the crimp tool 10
for removably mounting the dies 51 and 52 1o the crimp fool. The dies 51 and
92 can be mounted 0 any suitabie type of ool such as, bul not limited 10, a
non-battery operated ool or a non-hydraulic tool. The first and second dies
21 and 02 are each preferably unitaniy formed as a singie piece and are
made of sieel as with prior art die members. However, any suitabie maternial
or fabrication method may be used, and such vanatons are well within the
ability of one of ordinary skill in the art.

100435] The first gie 51 of the combocnmp die setis shownin FiGS. 4 and &
and has a substantially semi-cylindncal shape. A rounded surface 535 ot the
first die 51 is received atl location 42 of the crimp tool 10 of FIG. 1. A planay
swiface 54 of the first die 51 has a raised piatiorm 55, which is spaced
ywardly from edges 5b — 54 ot the first die 51,

100461 The raised piatform 55 ncludes a plurality of knuris ol and relerence
character areas 61. The knuris 60 are preferably substantially pyramid
shiaped, aithough any suiiable shape can be used. As shown in FHiG. 4, the
reterence character 61 18 11057 The reference characier preferably
corresponds o a recomimended die index number for the cnimp conneclor.
100477 As depiclted, the reference characler area 61 comprises raised ridges
i1y the patiern of the reference character "1100.7 With this configuration, the
raised ndges serve (0 condition the surace as well as stamp ihe suriace with
the character. in altemale embodiments, the character areas 61 may

comprises recesses defined by knuils {or the absence thereof). For exampls,
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knuris may surrourkd the areas thereby defining a character. Altemnatively, the

embossing the character on a subsirate.

has a substantially semi-cylindrical shape. A rounded surface 82 of the

second die 52 is received atiocation 44 gitthe crimp oot 10 OTHIG. 1. A
planar surface o3 of the second die 52 has a raised platiom &4, which is
spaced finwardgly from edges ©0 — o8 of the secong dig o2,

100491 Similar to the first die member, the raised platform 64 of the second
die member preferably nciudes a piurality of knurs 68 and reference
character areas 70. The knuris 65 are preferably substantially pyramid
shaped, aithough any suitable shape can be used. As shown in FiG. 6, the
reference character F0 18 110587 As depicied, the reference characier area
comprises raised ridges in the patiem of the reference character. Wilh this
configuration, the raised ridges serve 1o condifion the suwface as well as
stamp the suiface with the characier. in attemate embodiments, the
character areas /0 may comprises recesses defined by kKnuris {or the
absence thereofy. For exampile, Khuris may suiiround the areas thereby
defining a character. Alternatively, the raised platform 64 may inciude an
giched area defining the character ior embossing the characieron a
substrate. The reference characier preferabily corresponds o a
recommended die index number for the crimp connector and corresponds to
the reference characler of the first die 51.

10050] A pailr of posts 71 extend upwardly from the planar suriace 683 of the
second die 52 at opposiie ends of the second edge 66. The posis 71 are
engaged by an edge 73 ¢of the surface 41 {o facilitale proper alignment of the
stfiface 41, as shown in Fis. 2. As shown in FiGS. 2 and 3, ihe suface 4118
one feg of a subsiantially L-shaped bracket 83.

100581] To crimp the connecior 46 {0 the surface 41 of the brackst 83, the first

and second dies 51 and 52 are connected 1o the crimp {ool 10 in any suifable
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51 and 52, and the crimp tool 10 is operated, as shown in FIG. 2, for the
surface preparing step. The knurls 81 and 69 displace material on opposite
surfaces of the surface 41 to prepare the surface for the crimping step. The
reference characters 62 and 70 of the first and second dies 51 and 52 further
gispiace matenal on the suriace 41.

[0052] The prepared surface 41 is then disposed in a crimp connector 46 to
which an electrical wire 47 is loosely connected, as shown in FIG. 3, for the
crimping step. The first and second die sefs 51 and 52 remain in the toal 10
for the crimping procedure. The knurled areas of the surface 41 facilitate
having the crimp connector 46 crimped thereto. Operating the crimp tool 10

crimps and secures the conneclor 46 and electrical wire 47 and crimps and

51 and 52 act as the crimping surface during the crimping step. The
reterence characters 82 and 70 of the first and second dies b1 and 52
amboss the relerence characlers onto surfaces of the cnimp cannector 40,
Preferably, the reference characters 62 and 70 correspond o a recommended
die index number displayed on the crimp connector 46. Accordingly, duing
an inspection, { can be quickly and easily determined whether the appropriate
gie set was used by comparng the embossed characters crimped onio the
conneclor with the recommended die index number displayed thereon.

F0053] Turning o the second embodiment depicled in FIGS. 8-11, the
combocrimp die set of this embodiment comprises a K-style die set. As will
be appreciated, the body 511 of the die 510 of the die sef is generally biock
shaped and includes a rectanguiar top portion 512 and a semicircular botiom
section 213, Extending trom the back of the body 511 18 8 mounting pin 514
adapted 10 pe received and ipcked into place in a K-style crimp 100! {not
shiown ) Once positioned in the iaws of 38 cnimping ©ool, the diss perfomi the

same functions as that of other dies.
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[0054] The K-style die set of FIGS. 8-11 comprises at least a first {and/or
second) die member 510 that is largely, operationally similar to the U-style die

530 may be contained on a single raised operative surface 540, or physically
separaied in separaie raised pperative surfaces. Any configuration that
aliows the knurls 231 o condition the surface of 3 subsirate while aiso
aliowing the characters 521 o be embossed or debossed onto a subslrate
should be understood 1o be part of the present invention.

{0052 As best shiown i FiGS. 8 ang 4, the Knurl area 530 and characier area
520 are confined 1o separate upper 541 and lower 542 areas of a raised
operafive surface 540, According o a presently preferred embodiment, the
Kinwr area 530 delines the upper area 541 of the gperative surface H40 and
contams a watlle pattern comprised of standard, pyramidal knuris 531, Ine
iower area 542 of the raised operative suiface 540 defines the characler area
520, in he depicted embodiment, the character area 520 inciudes recessed
areas defining characlers 521, As shown, the characters 521 are the mimror
image of the die index number "1107.7 As will now be readily appreciated,
during the crimping opseration, the die number 1107 will be embossed ondo the
sttace of the substrate.

{0056] While the depicied embodiment shows a presently preferred die
member 510 having characlers 521 defined by recesses, an altemnative
configuration using raised ridges or knurls may be used o deboss the die
number onto the substrate’s swtace.

F0057] Similar to the above smbodiments, other die styles, shapes, and forms
may be used in camying out various advantageous feafures of the present
ywvention.

100481 in accordance with the exempiary embodimenis of the present
invention discussed above, and all other suitable embodiments, the same die

sef can be used 1o prepare the swiface for animping and for cnmping the
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connector to the prepared surface. The inventory of required crimp die sets is
reduced, and the ease and speed with which the crimping operation can be

performed is increased.

and modifications may be made therei without departing from the scope of
the invention. The above embodiments are Yor lusirative purposes and are
not intendead 1o limit the scope of the invention or the adaplation of the
features described herein 1o particular fools. Those skilled in the art will also
appreciaie that various adapiations and modiications of the above-descnbed
preferred embodiments can be configured without departing from the scope
and spirit of the invention. Therefore, it is to be understood that, within the
scope of the appended claims, the inventon may be practiced other than as

speciically described.
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A die set for crimping operations comprising:

a first die member comprising a die body having an uppey operative
surface and a lower operative sutface;

a piurality of Knur members disposead on said upper operative suriace;
a characier area defined by said lower operative suriace, said
character area defining al least one reference character; and,

g second die member.

he die set of ciaim 1, wherein said characier area includes recesses
that define said at least one reference characier.

The die set of claim 1, whersin said characler area includes ridges that

gefine said al least one reference character.

. the gie set of claiim 3, whearein said Knun members and saig character

ridges have the same height.

The die set of claim 1, wherein said second die member has at {east
one operative sirface and a plurality of knurl members disposed on
said operatve suiface.

The die set of claim 5, wherein said second die includes a second
operative surface including characier areas defihning a reference

chargcter.

. The die set of claim &, wherein said reference character of said first

and second die members define the same reference character.

The die sel of claim /7, wherein said reference characters of said first
and second die members Comprise a dgig index number.

The die set of claim 1, further comprnsing a sacond die member,
each of said die members having a generally block-shaped body
having a reclanguiar top end and a semicircutar botiom end;

said body having a mounting pin on a8 back surfacs; and,
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said body having a raised platform defining said operative sutface

iower operative surface including said character area.

10. The die set of claim 1, wherein said die set is configured for
CHIMPING and 1or cnmping a connecior o said congditioned suiface while
aiso embossing oF debossing a die index number on said conneclor.

11. The die set of claim 1, wherein said Khurs are gensraily pyramid
shiaped.

12. A method of ChMping workpieceas ogether comprsing:
Hoading a crimp ool with die sel members including opposing operalive
surfaces having a piurality of knurls in a first operatlive area and at least
one characler area in a second operative area;
DOSHIONNG a portion of said substrate in the jaws of the cnmp oo
between the operative areas of the die sef members ;
actuating the cnmp ol (o close the jaws and engage the pperative
areas of said die set members {0 condiion said subsirale surface;
ioosening the jaws and inserting a connector bady and wire member
into engagement with said subsirate;
aciuating the crmp 100! a8 second time (o cnmp the connector body and
wire member 1 said substrate, whereby said cnmping leaves the
MiTor-image of said characler areas ¢n said connecior body.

13. A kit for crimping operations comprising:
a piurality of die sets including first and second die set members; said
die sets being sized o various die index values and configured to
inciude said index value on an gperative area of at least one of said die
set members, whereby use of said die sets resuiis in the indeX vailue of

said die setls being lefl on a workpiece.
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