METHOD AND PROCESS FOR MANUFACTURI NG A TERM NAL BLOCK FI ELD OF THE
| NVENTI ON This invention relates to integrally nolded electrical bl ocks,
and nor e wenbvicwusbasl y term nal bl ocks for use in the telperasauwsiosatid ons
i ndustry and net hods and processes for manufacturing such bl ocks.
BACKGROUND OF | NVENTI ON Term nal bl ocks are typically used in the
t el ecommuni METHQD ANDPROCESS PORRKMANUFACITIURING A PERMINALOBLOCKDP! e, to
connect tel ephone service wires to tel ephone conpany distribution cabl es.
Such term nal bl ocks typically connect from2 to 50 individual service wire
pa| rs t(p:"gbg OF SHE WENWIéﬁl e that may have several thousandwire pairs.
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In the telecommunications industry, a large number of wires connect the various
component of the system through the terminal block. To organize the many wires,

20  some telecommunications operators use color-coding on the wire jackets based on
signal type, and channel number or program content.

Typically, telephone-wiring applications use a uniform scheme for dealing with a
large number of wires for the telephone industry. The scheme uses two color codes —
one for large numbers of wires organized in pairs and the other for smaller numbers of

25  wires that also can be organized in pairs. For large number of wires, each pair is
assigned a two-color code. The colors are selected from two groups of five, resuiting
in what is called a binder-group of 25 pairs. The colors used for a group are white, red,
black, yellow and violet. The colors used for “pairs within a group” are blue, orange,
green, brown and slate. Each pair must have a unique color combination. One wire

30  within each pair has a solid background of its group color and stripes of the “pair within

. the group” color; the second wire has the colors reversed. Cables with more than 25

pairs of wires are constructed from 25-pair groups.



pairs of wires are constructed from 25-pair groups. For small w ring groups,
such as wires for an individual tel ephone station or termnal, a second
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contacts (IDC) or termnals, which cut thr the wire 1 nsulation wthout
redquirigapgg@d.re stripping. Al though, the IDC partially addresses the tine

mong i | at | bl t is stilli not only lab
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within the cable to the back of the term nal by hand and thereafter potting
by handormeddn @i "fglspapenhand cpanectadde theelec cenrentar. | Ateuenmmecting tkaised

Fabor (MEEnE e AERERARER S 8 bR Pt B e S P BT Sauct i on
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and t heanfhmechanica p@t%g;iogyobmq cornestiops 4 the terminal blocks. This process is
craft sensitive and time consuming.

Alternatively, the terminal block can be manufactured using insulation
displacement contacts (IDC) or terminals, which cut through the wire insulation without

20  requiring wire stripping. Although, the IDC partially addresses the time consuming
installation problems, the process is still not only labor intensive but is also very time
consuming. In addition, the IDC terminals require hand installation of the individual
termination of the copper wires within the cable to the back of the terminal by hand and
thereafter potting by hand.

25 Accordingly, there is a need for improvements including increased efficiency and
increased flexibility over the hand-made products made by labor intensive
manufacturing processes that can be used for the production of an integrally molded
terminal block for telecommunication cables, which eliminates the wrapping of wires by
hand around the electrical connectors, and the hand poured gravity potting process.

30
SUMMARY OF THE INVENTION

This invention provides new and improved manufacturing methods and

manufacturing apparatus for the production of an integrally molded electrical block

including terminal blocks for the telecommunications industry.
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SUMMARY CF THE | NVENTI ON Thi s invention provides new and i nproved

manuf acturi ng nmet hods and manufacturi ng apparatus for the production of an
i nt egr al lwormdedses2el ectri cal bl ock including term nal blpoths2608n394he

t el econmuni cations industry.In one aspect of the invention, a nmethod of
manuf acturing a termnal block for a tel ecommunication cable conprises:

provi di ng a|ghe £2PEEf bEthBdhveéntion! Stméikot dimdarufackming dieiiineg didekifor gi ng a
respective body cavity configured to forma term nal block and_configured
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containing the substrate and insul ated. el ect.rica ontact to forma
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Cer i ndd Blestle DAt g s portantiie dhe Sub Bt Ak U BIRTEIk el 1y of
openi Ng%,agaRrs fSint 8 te@GiRkIBIoaR AMBIENIG\RAg BheRirindlblsk frantthe afelda
plurality of projections extending fromthe first half into the cavity,

wher ei whéreinptheruiality off prejesitions farns asoekeldrgrnied to recais an glgsdicalon of
i nsul ati on f,[rom the insulated el ectrical contact positioned within each of
the opditMA§S™°™1 n another aspect of the invention, a terminal block for a

t ehgcomuni qaty fRhepbbFet@TRIG FR@ntion Salbwsld férenanbiacriringt dtereims tiledtefor
conprises a plurality of openings adapted to receive an_insul ated

el ect r itelecorpnynicatiornpablas goansiges) adtst ngHiandon saeendbalf (9aHdAMINGA n each
o o B e oS PR oLl e BRI LR sl uncs
connectdibstrate having a plurality of openings adapted to receive an insulated electrical
contact; and a plurality of projections extending from the first half into the cavity,
20  wherein the plurality of projections are adapted to remove a portion of insulation from
the insulated electrical contact positioned within each of the openings.
In another aspect of the invention, a terminal block for a telecommunication
cable comprises: a substrate, wherein the substrate comprises a plurality of openings
adapted to receive an insulated electrical contact; an insulated electrical contact
25  positioned within each of the plurality of openings; and a housing, wherein the housing
surrounds the substrate and forms a socket adapted to receive an electrical connector.
In a further aspect of the invention, a method of manufacturing a terminal block
for a telecommunication cable comprises: positioning a substrate in a mold, the
substrate comprising a plurality of openings adapted to receive an insulated electrical
30  wire; inserting an insulated electrical wire into each of the openings, wherein the
openings receive a first end of the insulated electrical wire; cutting the insulated
electrical wire at a second end to form a bundle of wires; closing the molq, such that the
plurality of projections remove a portion of the insulation from the insulated electrical

wire upon closing of the mold; injecting a dielectric material into the mold containing the
3



In a further aspect of the invention, a method of nmanufacturing a termnal
bl ock for a tel ecommunication cable conprises: positioning a substrate in a
nol d, theweubstosaize conprising a plurality of openings a@dapiseabsisvmecei ve
an insulated electrical wire; inserting an insulated electrical wire into
each of the openings, wherein the openings receive a first end of the
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and to receive electrical conductors in the front side of the usi-ng,
nul 1% pl @i leselye aleeltical eendustoredn the Banl $igefog me; hd)lesing;lbhwtltipbwla&lsrbft het Ny

i ML B4 first end of .the electrical connec
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thereto arecﬁ%n%e ded in a pressure nolded dielectric material in e back
S

si de of kRN Rflesticalraimestass padithemultivle gaimea_ftelemcica'; wistshod of
' 1.nal f. c ni ¢ation cabl e copprises:
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r easi viside vhihedmalisiig.a cabl e conprising nmultiple pairs of electrical wres;

ositioning multiple pairs of electrical connectors in the houging such
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t he holsickgidepaerd adaptatbiodirergiving the end of a cable comprising multiple pairs of
electrical wires; positioning multiple pairs of electrical connectors in the housing such

20  that one end of the connector is in the front side of the housing and one end of the
housing is in the back side of the housing; connecting multiple pairs of insulated
electrical wires to the connectors in the back side of the housing; pressure molding a
dielectric material into the back side of the housing to encapsulate-the connections of
the wires and the connectors.

25 In a further aspect of this invention, a molded electrical block comprises: at least
one electrical connector, the at least one electrical connector comprising a first end
adapted to receive a first electrical wire and a second end adapted to receive a second
electrical wire; at least one electrical wire connected to the first end of the at least one
electrical connector; and a dielectric material injected by a force of greater than 1g into

10 @ mold containing the at least one electrical connector and the at least one electrical
wire, wherein the dielectric material surrounds at least the first end of the electrical
connector and the at least one electrical wire.

In another aspect of this invention, method of manufacturing a terminal block for

a telecommunication cable comprises: positioning at least one electrical connector in a
4



dielectric material into the back side of the housing to encapsul ate the
connections of the wires and the connectors. In a further aspect of this
i nvent i onwoaoewmiseed el ectrical block conprises: at |eastcons:2@segdmd cal
connector, the at |east one electrical connector conprising a first end
adapted to receive a first electrical wire and a second end adapted to

recei venmld.ethera ledstonei aledtrivhlrconnattdr @dfiprizigy 8lesttdiCadapibd fo fiEReLed to
the fi rﬁt end of the at | east one electrical connector; and a dielectric
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el ect ri caé etemineat tonnecidrs; lemdahjecting b dislecticanibtdriziby W fofce bgreatdMBaN
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connect i d : : ' I i Si a
Frrer Ccoeotitaf WewheRfnthe URASiC RfatEas s SRIERE K 10l o e
adapt edeleetricatedomeciosandtit: af leastrorenélestrica] wirennecti ng at | east one

i nsul at ed el rical wire tq . the first end of each of . the at | east one
el oot i oal - cLimARPYP aPafs It this dayeriioh 4P anere il Sralinackin Te{pransa i theot

gr eat erdrialvigsland gefetd1istdShrs PRE&HhNI Ng the at | east one el ectrical
connector and the at | east one electrical wire, wherein the dielectric

mat¥®rial surrounds at least the first end of the electrical connector and

t he at 5k ﬁiﬁk&%@@&gﬁove aspects of this invention are

nor e fl#&y—a%icl—neﬂ-ﬂ— drawi ngs and general disclosure

herei n. BRI EFhd¥rveRLiBh MaNn&v be-BeddrdabiNeg rdaer U@t&l%itﬁ%ﬂéﬂceﬁg‘ﬂa e
o]

descri bed in(ﬁreater detail with reference to the preferred e I ments
i 11 ust rRiEEITehembedipertsdiusiaied i thei arpompanying drawings iemdiemble bear |i ke

refere : LR .a perspective view of an

I nt egr ﬁ%@%@%%fl{kee?%%ﬁgﬂ@%ﬁg@kerg%?a9%l@%ﬁ%ﬁuni cations cables. FIG 2

shass a per SHE:tN slows a\pemépamiveWi@gbﬁiah)'!nt@?failgdnbﬂd@@'tefrﬁihal block for

t el ecor{g%r(}l cations,.cables as showmn in FIG 1. FIG 3 shows a perspective
f

view o OTHpWYFElieRs fReRd bl ock for

FIG. 2 shows a perspective view of an integrally molded block for

telecommunications cables as shown in FIG. 1.
FIG. 3 shows a perspective view of an integrally molded block for
20  telecommunications cables as shown in FIG. 1 having a plurality of sockets configured
to receive electrical connectors.
FIG. 4 shows a perspective view of a substrate for an integrally molded block.
FIG. 5 shows a perspective view of a substrate having a plurality of openings for
an integrally molded block.
25 FIG. 6 shows a perspective view of a substrate for an integrally molded block
wired with an electrical contact.
FIG. 7 shows a perspective view of a process of removing an outer jacket from
the electrical contact.
FIG. 8 shows a cross-sectional view of the process of removing the outer jacket
30 from the electrical contact as shown in FIG. 7.
FIG. 9 shows another cross-sectional view of the process of removing the outer
jacket from the electrical contact as shown in FIG. 7.
FIG. 10 shows a cross-sectional view of a mold for an integrally molded block.

FIG. 11 shows a cross-sectional view of an integrally moided block. ‘
5



t el ecommuni cations cables as shown in FIG 1 having a plurality of sockets
configured to receive electrical connectors. FIG 4 shows a perspective

vi ew of aweubetrsai2é for an integrally nol ded bl ock. Fl GpCh/ushasm3siis
perspective view of a substrate having a plurality of openings for an
integrally nolded block. FIG 6 shows a perspective view of a substrate for

an integral | FIG8| 24 apldordB shewed perspeetiveclient dfi £ dlovabkt dtinectdr GffideiePvs a
perspective view of a process of renoving an outer jacket fromthe

el ect ri daendf@acelecttcal cannggiRls a cross-sectional view of the process of

renmovi ng the t ' t : i ' E@ 7.
FIG 9 showng'ot glr.'é\ggg sé-régc tf\%ﬁlzf\h\?ﬁ t(ga@o@fér,{ﬁ@%@ﬁ%ggsaf %Pﬁ %ﬁg@?r Cﬁ:L?lne
outer jblokkt fromthe electrical contact as shown in FIG gl FLG 1% s?gws
a cross-sectipnal,view of a nmold for an iptegrally nolded bl ock. FI¢
shows a cr osgﬁg'eib‘% ?f&ﬂ‘é{ﬁ aqress-sectignal N%Pg? |r§etﬁﬁ¢&émm%@¢<tunn@;s.tem§aépd
12B sho BESRA t b AR Re SN EdRloraf fi xed to an end of an
el ectri%\’glék?on?lect Oﬁé’gr&%’eﬁmfgﬁgﬁgm a F?Z?spectﬁféve 0\'/1| ew of anot her _
enmbodi ment ofF G Hpshiews aarassra¢ctidnat kiewrofan injectiomwold for ase-sect i ogal Vi ew
of a nethod.of rmanufact.ur] a termnal bl ock, accordi to one enbodi nent
of the DBROLERUTH ETuRal pibek ageordingio one PREOHEBER Qe Presant sivenyon.
injection nold for use in nmanufacturing a term nal bl ock according to one
enbodi nent of the present invention. DESCRI PTI ON OF THE | NVENTI ON Al t hough
| it NVENTEOREt ri cal bl ocks including ternminal blocks

QhRUERE ANV ENT
nave & manur LTRRH et dOaRA RN TeRtiREy s ieal RodRdnely e GBI i na

bl ock fislocks Inebgsarating agaiticsapband itunconalt ith@fd beeitabeotiledoes

not require hand poured potting of the terninal block. ‘Wth reference to
the dr JRARYERCYING PROCRSS 2AA SYBiest Eyan itegraly malded targinal block for a

telecommunication cable that is not labor intensive and does not require hand poured

15  potting of the terminal block.

With reference to the drawings, the method and process for manufacturing a
terminal block for a telecommunication cable according to the present invention will now
be described.

FIG. 1 shows a perspective view of a terminal block 10 for telecommunications

20  cables. The terminal block 10 comprises an integrally molded block 100 having at least
one socket 120 (not shown) configured to receive an electrical connector 20. An
electrical contact 130 (not shown) is molded into each of the at least one sockets 120 of
the molded block 100.

FIG. 2 shows a perspective view of a portion of the integrally molded block 100

25  of FIG. 1. The integrally molded block 100 comprises a socket 120 configured to
receive an electrical connector 20 (not shown). The molded block 100 comprises a
substrate 210 (FIG. 4) having at least one socket 120 configured to receive an electrical
wire 130. The substrate 210 and electrical contact 130 are encased within an outer
housing 170. The outer housing 170 forms an outer surface 110 of the molded block

30 100.

The socket 120 includes at least one electrical contact 130 preferably in the form
of an electrical wire 132 (FIG. 6). The electrical wire 132 is preferably an insulated
electrical wire as used in the telecommunication industry and more preferably a pair of

insulated electrical wires as used in the telecommunications industry. However, it can
6



term nal block for a tel ecomunication cable according to the present

i nvention will now be described. FIG 1 shows a perspective view of a

t er mi nal Wbaeds/E@s260r t el ecomruni cati ons cabl es. The t erairnabkooslossis 10
conprises an integrally nolded bl ock 100 having at |east one socket 120
(not shown) configured to receive an electrical connector 20. An electrical
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of the nol, ded bl ock 100. FIG 2 shows a perspective view of a por n- of
the int 8@y %“%‘Ij'éﬁl?CEITWIECQO@Cb('Dﬁ)G 1. The integrally rml ded bl ock 100

ses a ectr or 20
Coor Shoany. TREAE erElRAL WHSEEd 235 5F Ble Eichichl Rkt L tos PR eciehtridalyi ng
at | eastortaet $3¢ withinlihe@ stwkéi g:zmeﬂtﬂe)termmlbﬁ)okmoel%bbbﬁabnw 135 d3fe The
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I cont act
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wi re 13theibunsiebéwirbs yl 3dforms gl ity cﬁltl@@térng?él bﬁ“'ﬁ? ?s gp@ﬁ%ﬂpg?ggm 132
ra
gfggff%mc\%?t?égpﬁnn&?z‘%}l W%‘%@%@?Qg%mﬁﬁ%aﬁcsﬂﬁ O ndust ry. However, it
canbe appr eci. kA alda S ankiaR of AThBEFall oL HSLR0EIGE! ! cal

connector, such as an insulation displac ene one
entiodi refecommenicetionsdaliles asfshola el FIG. ri. cBie morlctedlBlack d00Eag steoveh @t ri cal

f.the term nal ck 10. A second end
135 of ke St f el R, e dinanireas iradhve aR elecucs ranarger 295 o
ot her efaeH of tl sOUkeRS1IBRACIRIE A 18h& d?#é‘@lb@trf&%l z;%ﬁtﬁét iy _or cable. As known
in the tel ecommuni cation industry, the bund wres 137 forns a pigtail

of the termH&: 43has aperspastive yiaw ok te swbsératezmsfoemaﬁegralwmlded he

f
ot it 00 ThE R O b8t BR ot sk BREM AL B tsed o deseve
FI G5 1.anTalectridatiedntatpts0.108 showsigWG. 4, HlopehiRg 228 danUihéihp%]gF oovBCket
120 conf |rg%n gg to receive an electrical connector  20. Each socket s

120 i nd9} 6jangdsa canfer epaion 2221 Thegrerve pation 226 forms a channel 228
extending from an outer edge 212 of the substrate 210 to the center portion 222 of the
opening 220.

As shown in FIG. 4, the opening 220 can have a round, square, rectangular,

20 oval, bone or butterfly shaped (as shown in FIG. 4) or any other desired shaped cross-
section. The opening 220 and the electrical contact 130 form the socket 120 configured
to receive an electrical connector 20 (not shown). For example, the electrical connector
20 can be a MINI-ROCKER® switch as manufactured and sold by Channell Commercial
Corporation, Temecula, California, which allows the electrical connector 20 to be a

25 multiple use assembly, rather than a single use assembly.

The center portion 222 of the opening 220 can further comprise a contact groove
224. The groove 224 is configured to position the electrical contact 130 within the
opening 220 during the molding process. During the molding process, the electrical
contact 130 is robotically positioned within the groove 224. At least one robotic device

10 slides the electrical contact 130 through the channel 228 and positions the electrical
contact 130 within the groove 224 of the opening 220. .

In an alternative embodiment, the substrate 210 can further include a post 230.
The post is positioned on an upper surface 214 of the substrate 210 in the vicinity of the

groove 224. The electrical contact 130 is positioned within the groove 224 and wraps
7



FIG 4 shows a perspective view of the substrate 210 for an integrally

nol ded bl ock 100. The substrate 210 conprises at |east one opening 220
confi gur estotzooaise@sve an el ectrical contact 130. As showaTius2605G39444 the
openi ng 220 can include a groove portion 226 and a center portion 222. The
groove portion 226 forns a channel 228 extending froman outer edge 212 of

t he subatouatdhe st 330 hThequise2300s t:bnﬁigdL&éa t@bséi@eﬂ@p@bt bﬂgldgr%f&eo\@ﬁ? \gﬂei n
FIG 4, thg apeni 220 can have ound, square, rectangt , oval,

or but t@?ﬁ'ﬁ?/mgﬂé)ﬁ@%e gigetr E’ﬁ‘gﬁﬂntﬁﬁt %F((’E\W't@}n e griepve 2R4rduring thednsklinge d
Crosssegfoce8s. The opening 220 and the electrical contact 130 formthe

socket 120 configured to receive an electrical connector 20 (not shown).

For exanpl e, Fithé shews aipeaspeadtiveaddw of 20 utatrateecomptifing ROBIGFRity bf switch as
| Corporatjon, Temecul a,

d Db | Br Ci | (
gglnu%; gfﬁ&#é{ﬁ’q%ﬁ?gﬂ’s‘g{“?ﬁ@e%BBSB'E'S I’ copHAREdbIe regeive aneelaciticat q‘:cpﬂltec’USﬁ
asserbl 130 pesbiciblf ANeTosh BILR SIEArENARD! As shBRNGGH8 PRI LBL2R2 29h Lhe
openi ng 220 can further conprise a contact groove 224. The g _ i's
conf i gUAREPTISLSR Hiuraldy of epeningst220ceonfigonechiat rebafvevaitishst dritcoon @airng 220

cont ac RSB BRR BEF Ve SUrRE ol PaiTbns r2B e grebianiy amangediio act. one
robot i sytevetrizashhdesifbhe pﬁc‘é@ﬁéﬁt%ﬁm&%wslépaﬁlgégttgge%n@gﬁrﬂ%? r??\}){ ea%%8

and positions the electrical contact 130 within t
opéﬁ!ongf:oi%jp’ ang mofn paelesakiv G apeningopemrov and icolusnm &draateemrid) bieak f@ir t her

[ | iti f 214 of the
I ncl ud%a@iﬁgsioﬁﬁﬁ{g'%%a L4 positioned on an upper surface

substrate ty of the groove 224. The electrical contact 130

i s posi ti onékhensubstraté B¢0gaALOMBRE MEnWMBRS Bf @éﬁﬁf?\bdrgﬁomtr%g%yiﬂé% post

230 is oqf.i ured to assist the robotic device with the posi t he
qleghrica)

el ectri ct139. hanmxamme iGecibstrat2 i can havaa restatiquiapcivcalas.

5 ti ' risin .plurality of 5
openi nea o oo hAtE s TaRe; I RN o B3RS Lah el Tig el uf ol Bhmber
el ¢gt r iof adws antlaciurh8 apiaigaskhyhiopenhgy iholudesfa GHarflcb2b8| WhlchxiEndS

in Fl G th strate 210 conprises a plurality of openings 220
conf glRBIEp S PSR 25 3 bR Sutsate 2 TR, pamAdBnelteanitieseppreomtart et 530,

The pl wihiifyto @UbSRERISTH 2APbestadkea §52R oF Bs-3588 gnitgp ?f one another to
form sockets on both the front side of the terminal block 10 as well as the back side of
the terminal block 10.

20 FIG. 6 shows a perspective view of a substrate 210 for an integrally molded
block wired with an electrical contact 130 in the form of an electrical wire 132. As
shown in FIG. 6, the electrical contact 130 comprises an insulated electrical wire 132
having an electrical wire 134 and an insulated outer jacket 136. The electrical contact
130 can be secured to a back side 216 of the substrate 210 with an electrical contact

5  retention member 240. The electrical retention member 240 can be an insulation
displacement contact or IDC as known in the telecommunications industry. If the
electrical retention member 240 is an IDC, the IDC serves as a means to cut the
electrical wire 132 during wiring of the substrate 210.

As shown in FIG. 6, the insulated electrical wire 132 is positioned within the

0 opening 220 of the substrate 210. One end of the insulated electrical wire 132 is
wrapped around the post 230 and extends along a front side 214 of the substrate 210
to be gathered with other electrical wires 132 to form a pigtail. A pigtail as known in the
telecommunications industry as a gathering of a plurality of insulated electrical wires

132. Meanwhile, the other end of the insulated electrical wire 132 is secured to a back
8



symmetrical and uniform placenment conprising rows of at |east 2 openings
per row and o colum, and nore preferably 5 openings per row and col um for
a term navohkbesis2sk® having 25 or nore openings 120. Thepsuhsteoangss240 can
conprise any nunber of configurations for receiving an electrical contact
130. For exanple, the substrate 210 can have a rectangul ar, circular, oval

or squajige 28R thd Bulsstehte 2, by the refsriongae@der 240. ecavbé iappraviated thay
nunber L5 of rows and columms as | ong as each openi ng i ncludes a channel

228, whiheelentionmempen?4h canterariigtiatiop displagrmenbsentactorany othgr
ddi tion. i i alii _ b
2t ackecutgple, 887 SuRBRTER RS 55181 8 diectfiga cohuddt 3 I Bnicalie 2B b

t he fr asftthe sdbstpdtet2d.t erm nal bl ock 10 as well as the back side of the
termnal block 10. '0 EIG 6 shows er.s ive view of a substrate 210
for Ban i nt echh PYbsHEAtad] CANSLIDOR e aHSIRG 410 &' O SIREATY COMPABEC 36 | 1 t he
f orm of 4; ' I ' : ; ' ; i | cont act
130" corieRoficbidR, THeiciblgsifio fiteRARUah b al G of HRRHCRORITR, | it o
134 andcomventiondlairethewtiss dppehding bddhe Hesired elielectrialpropertias of IBOMderide

5°T ot erlpiegTinDs et Ml aNOLEL R e f S TEH VIRSRBEY FOBELe Bty
i nsul atdielacgict%ﬁé?&ﬁwﬂé RO MAG! 1tQan! @aﬁﬁr{gm@%&mﬂaﬁ th@métﬁb@@ggwa&@@t i ons

i ndustry. | electrical retention nmenber 240 is an | DC e I DC serves

as 1@ meallowstfor the usérof dieteatii¢c owitenals thatzanaat begisat withytraditional paitieg r at e
210. As shown jn FI | nsul at ed, el e@:tlri cal wire 132 is positioned

wi t hi n QPP TN 'hf% h:?rl']"%tﬁ?é"gguggqu'tgtpeo 9878 end of the insul ated

el ectrical wHediblektlic nytaiaes anligsngtor Rtatenslt sdad asrengshied dutddiete a
front side 214 of the substrate 210 to be gat hered with other electrical

wires Istgrens (ABSH polyplgfiai polyargihamnes, Ipoheyin stleride, palSHEER®omuni cat i ons

veanuni F i breboRils. Yutabledapisind PEUaE ierldRierthg Brelbliior o5
a hacksstier 2ditabié midierialebsih bakenddtibient, ke Hidlectic onateriabispréiPablytis can be

appreci ated that the retenti on nenmher 240 can be an insul atjon di spl.acenent
cont actiransluggnt & allewa iclegonemypigatiens {genaicianie taee Hie elegkicat wieg(18ét ri cal

cont act;, LAl it Rsckailds oppePhvirk/paigubst rate 210.
FIG. 7 shows a perspective view of a process of removing the outer jacket 136
from an electrical wire 132. As shown in FIG. 7, the wired substrate 210 comprises an
20  electrical wire 132 having an outer jacket 136 surrounding an electrical wire 134 is
positioned within the opening 220 of the substrate 210. A projection tool 310 of the
mold 300 (FIG. 10) extends from an upper surface 302 of the mold 300. As the mold
300 is closed, the projection tool 310 extends into the opening 220 of the substrate 210
and removes a portion of the outer jacket 136 of the insulated electrical wire 132
25  exposing the electrical wire 134. The dielectric material is then injected into the mold
300 forming the molded block 100. The projection tool 310 forms the socket 120 of the
terminal block 10.
FIG. 8 shows a cross-sectional view of the process of removing the outer jacket
136 from the insulated electrical wire 132. As shown in FIG. 8, the projection tool 310
30 extends into the opening 220 of the substrate 210. The projection tool 310 has an
approximate size and shape equal to the size and shape of the opening 220 of the
substrate. As the projection tool 310 extends into the opening 220, as shown in FIG. 9,
the outer jacket 136 of the electrical insulated wire 132 is removed exposing the

electrical wire 134.



The substrate 210 and the outer housing 170 are preferably conprised of a
dielectric material. The dielectric material can be any type of dielectric
pol yner, worventsezeal or ot herw se dependi ng on the desipcedsdiosiosmtisi c
properties of the material. In addition, the dielectric material should
have a desired viscosity for injection of the dielectric material into the

ol d. I't canpbehapR inFISES MR, hasyvired Basstrate 21008 @isced] WNR o Rold Beouse

of dielectric materials that cannot be used with traditional pottin

conpoundad aguajection 3d Oreondigpeas eoremave @ popisn ofrihe plerdeal insulatien 84 &rom ¢

(es) . 1ot 9P Bppl BRI Er RS sBbst AN vAfd oF Bhohh B ok, § RuRRFwihi °ne
pol ycar gnmabRs30Pel Bisinaitiselyihe sabsigate! 219t cars bendretiesitsiale! of thé emsig 300 t he
foregoing or other suitable materials. In gne enbodinent, the dielectric

mat €7 i afnd plasedrudihipitie mold 28Rs | Thesitbsirgial 86 Blacefde simnele 80P and as
techni chlinby S6¢RbiSd,3he BrEjeEatn Wdi 330 TémavBE A15hidian SR oEBARG [ W St ed
copper wmre palrs. sno a perspective view of a process of renbving

t he out isujatioketr olidér jckah 86 ebecheiinsllatedrededifidal wise 482 exposd the 7, the
wi red subs%ra e. 210 conprises an electrical wire 132 having an outer jacket
136 sur BeGHEANYI8n! - ectrical wire 134 is positioned within the opening 220

of the subst @k ~Qf : 10)
extends fr omTE%%tIJ%%@?aIségﬁgégiég%gdgﬂﬁfeﬁ%ﬁ%r@I"ﬁué%%.e élgétﬂ ﬁ%‘qprrllr# Ehg‘oo S
cl osed, comprigingjaecoutenjaoket 138 0f elecHivas insotadiontsaropmdingyak 2@obficallye

bstr at 10. d Ay f ot t ' k 136 of th .
S e GRS R T DU NG BoCTod RSkl o,
di el ect gie| WRESitPh cb?PéP&S‘atir@ of ik Whetdi® t@kﬂem él@%’:t'i‘ibﬁﬂ%/ &&%d’&?ik/lged

bl ock 100. The projection tool” 310 forns the socket 120 of the term na
bl ock 1properi@s. s-ahexamnplec thesglesksical wiial13diaan g at 1AWNG te a260AV\HE gaugag

the outer jacket 136 fraomt i | ated electrical wre 132, As sho i n
F'G s el 36 org plsrally 5 S ATV U S e AE el wis o aueinailRl, e
subsd r agleciikdl wirts 1BYdRrbé Tatdssty 335G rewiras/cabRisQdaEihahés trafsmiskichape
equal to the size and shape of the opening 220 of the substrate. As the

proj ect bwadbapd sir@laxt ends into the opening 220, as shown in FIG 9, the
outer jacket 136, ol ib AGelRCHH diS@ichIMRLIBEGH i breferkBRy 4 BiasBERYES 2EXPOSI Ng

t he
polyvinyl chloride (PVC) or a similar type of insulation material. If desired, the insulation

material can be a paper or pulp like material. For example, typical plastics include PVC
20  and plenum.

In one embodiment, the electrical contact 130 comprises a pair of twisted copper
wires that are commonly used in the telephone industry. The pairs of copper insulated
wires are typically found in groups of between 5 and 50 pairs, depending on the
particular context in which they are to be used. Preferably, the pairs of insulated

25  electrical wires are found in groups of 25 or less, and more preferably increments of 5,
i.e. 5, 10, 15, 20, and 25, with groups of 25 being one of the most preferred
embodiments.

FIG. 10 shows a cross-sectional view of a mold 300 for an integrally molded
block 100. The mold 300 comprises an upper mold 302 and a lower mold 304. The

30  upper mold 302 forms an upper mold cavity 306. The lower mold 304 forms a lower
mold cavity 308. The mold 300 also includes a plurality of projection tools 310. As
shown in FIGS. 7-9, the projections tool 310 removes a portion of the outer jacket 136
from the electrical contact 130 and also serves as a means for forming a socket 120 in

the molded block 100.
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electrical wire 134. As shown in FIGS. 8 and 9, the_wired substrate 210 is
placed within a nold 300 and a projection 310 configured to renobve a
portion okothe/sb=etrical insulation 134 fromthe el ectpceals2asnsacs 130.
The substrate 210 is wired as shown in F_IG 6 elt_her within the nold 300 or
alternativel% t he substrate 210 can be wired outside of the nold 300 and

h

placed wi { i Bbclpmraflyc g00ieotbe taolb 10w tort fonear e duitiod BBk 300 20
e ect 1 DBPeh R} 487 oS Boaeten faaledd ceeies iludran sl dostinctor cal

e or oy P88 AR Sy R sl Sl 134
of el ecﬂ?ﬁ_@ﬁd th@l@[@]@@ﬂ@)‘h’gmhﬁﬁ_ﬂummfgg mmr&?gﬁﬁf@%ﬂgeﬁ%%g?kwﬁgwag ﬁé%l .
e O B U Bt o B ol et st omhea
conductﬂheealéditﬁ@@lrddrﬁetWa@(m@‘g@e&igﬁ tﬁ{)'ﬁﬁad éﬁgﬂﬂﬁg%@é{ﬁg@ﬂgﬁi a 19 AWG

s
AWG
26, AWG gauge wire, and nore prefera _
;guge vinieste '"ﬁ‘g?hﬁa'tniolﬁbBQQ- the electrical wires 134 can be Category 3, 5 or

i ' i ssi d signals. The outer
Packet 130 dis SRR E16 o R FRYR MaRer g YO can samanutashured by
pol yvi rplacinglthe sdbsttaR¥Q100n the $hoTt 300, tDHRENRId 3064 BldrOALIPAS Hidkion |

ul p Tr'ke Tt &

[ he insul ation material can be a paper or . atertal. For
oo dnokt) Bowaren faan ba pRtRied Bt the tnpmanhe & Roamossibodioans . 1 he

' . I+, of | St copper wres that are
commonl e PRE b 2y RTNIEBR AoRE, IS rbeiEed b aplnas A pated
Wi res ame epgnicgll), aod mibreprefepalily aqiiukeity\SEeheniRgs250 c?ﬁﬁ%nﬁrﬁd%l?ﬁ&‘@lb@gr g”
t he particlultaf ont ext é(& which they are to be used. Prefer y, the pai
of insﬁ%?gﬁr'gﬁgﬁ‘?r}t?gd res are found in groups of 25 or less, and ][mrzg
preferably ilﬁ@ﬁ%@f@rﬁa%b?ﬁch‘l nsﬁg&a%e%’ or}?enggraaen%@%&%x\mytlrg 1%r20tHP§ug
bei ng one of the nmost preferred erpodi nents.
cr 88s- dbe grenvel 226 and the ahamiel 22680fftos sabstrateenrcal Méaﬁﬂhiﬂ?ﬁ_l?_ﬁgo‘ﬂ?é‘r itfor The

' 02 and a | ower nold 304.
ol d 300 &R dat WireHs2' %pgearthgféldqo orm a bundle of electrical wires 132.
As shown in FIG. 10, the mold 300 is preferably a two-piece mold comprising a
first section 302 and a second section 304. The dielectric material is injected into the

mold 300 with a gravitational force of at least 1g. Preferably, the dielectric material is

20 injected into the mold 300 by standard injection molding techniques to form the molded
block 100. However, compression molding, transfer molding or any suitable molding
method can be used to manufacture the block 100.

Since the dielectric material can be any type of dielectric polymer, conventional
or otherwise depending, the method and process as described herein allows for the use

5  of dielectric materials that cannot be used with traditional potting compounds used in
the hand poured gravity potting process. For example the dielectric material can be
selected from the group comprising acrylonitrile butadiene styrene (ABS), polyolefin,
polyurethanes, polyvinyl chloride, polystyrene, polycarbonates, polyesters, suitable
plastics and desirable blends of the foregoing or other suitable materials.

0 Preferably, the dielectric material and the composition of the electrical insulation
134 of the electrical wires are similar so that when the housing is molded it will
chemically bond to the electrical insulation 134 increasing the integrity of the structure.

As set forth, the block 100 can be manufactured by a variety of pressure molding

techniques, e.g. injection, compression, or transfer molding. The term “pressure
11



upper nold 302 forns an upper nold cavity 306. The |lower nold 304 fornms a

| ower nold cavity 308. The nold 300 also includes a plurality of projection
t ool s 310woAsocalsesm in FIGS. 7-9, the projections tool PC0/USLBNSSI14A
portion of the outer jacket 136 fromthe electrical contact 130 and al so
serves as a neans for formng a socket 120 in the nol ded bl ock 100. The
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recei ve e , ti S one
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I s gat ﬁred o forma bund*e of electric FIG 10,

the nol ifal' S B aRNS I RTeie tleieie MasSial & SoRvamAbl Wit | on 302
and a Sﬁgja%eﬁﬁgb'feure?%esma téthe@&mféscré@mr@altaleﬁeét b@mrﬁeﬁrﬁ%sumé Qithhghyol d

300 with'a gravitational force | east” 1g. Preferably, the dielectric
mat er i appedcific inpecadidaliagemtt he nol d 300 by standard injecti on nol di ng

t echni ques t@ form.t he Idegmb kt100 tHo ver 8"@3@ n‘w&d
transfer PGS 'OBrWO [0S %?HE%%? H%aql&'gﬁﬁ 0 8(5“?8 acture

t he Dl ogdntidied spielas, preesdicd! At fenspdratees.alnjécibrbsoriig bysferatfly dombeisés i C
pol yner, conventional or otherw se depending, the nethod and process as

descri b@‘@ fellowing siepsws for the use of dielectric materials that cannot be

used wth t ré‘% 1 9PAe RRIAAIMERRAYES HEPhe Machine in the form of a

continuous strip.
Step 2 — The dielectric material is worked and warmed by an auger screw in a
20 temperature-controlled barrel.

Step 3 — As the dielectric material accumulates in the front of the screw, the
screw is forced backwards. When the screw has moved back a specific amount, the
machine is ready to make a shot.

Step 4 — With the mold 300 held closed under hydraulic pressure, the screw is

25  pushed forward. This forces the dielectric material into the mold 300, similar to the
action of a hypodermic syringe.

Step 5 — While the dielectric material cures in the heated mold, the screw turns
again to refill the mold 300.

Step 6 — The mold 300 opens and the block 100 can be removed. The machine

30 is ready to make the next shot, as soon as the mold 300 closes.

It can be appreciated that a robotic device can be used to cut the electrical
contacts 130 and gather the insulated electrical contacts 130 to form a cable.

FIG. 11 shows a cross section view of the molded block 100. The molded block

100 comprises an outer housing 170 formed of a dielectric material. The substrate 110
12



t he hand poured gravity potting process. For exanple the dielectric

mat eri al can be selected fromthe group conprising acrylonitrile butadi ene
styrene (WBS3pos/g3es2gol ef i n, pol yur et hanes, pol yvinyl chl ecrds2o008059433 yr ene,
pol ycar bonat es, pol yesters, suitable plastics and desirable blends of the
foregoing or other suitable materials. Preferably, the dielectric materi al

and thes RERRS il With tHe blier ﬁb@@fhﬁiw. THe plodtion IWHavistdisocketdR0iwiEin
wires are simlar so that when the housing is nolded it will] chemcally

bond t éhe putasihesisingchT0.i hbaisacketn 2038 Gondipeead egecrive;an algeirical epnnagior
struct :ﬁ('ge. As set forth, the block 100 can be manufactured by a variety of
pressure’ nol di ng techni ques, e.g. injection, conpression, or transfer
gp' fil ng. Thet ¢ be}épg%daﬂlelerthhﬂﬂheg?oidedimaﬂm chpo ressive phadestécal of t he
ielectric material by a ing a force to the material of greater than 1g.
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et hods Ca1qoEaE KefBefltalFoction RVREA S BEF BT wikg are HRIFHEMM IBINEe ¢ e
di el ectgecontreneraral a secondiposition it tihich apeairtdf eviressaretinserterkimto iHeugrtond
casting. In operation, the force or pressure can be applied directly to the
di el ect% material or indirectly such as vacuum form ng which can provide
a pressure qfct Ao A& did %!pe dcfivd vRIWTBE AR @ledtricd @Bnh8atol 20.in tRefdriE a
required for curing the dielectric material wll preferably be short,
gener aldopnécimmasbennblyl 06@.0 Irabbsit 1220 the saneectod apsemblyql Gthisrshone ipaa fiistul ar

. o | ; ; : ! e
the. arasdion g eh ot Wit & Pl PRy Ty Bibe S8R Bhgnerpe Tab shblea .
mat er i HetsFEive VIR oF @r&omebtbr%@bémbm@ﬂ@@ irPh sedbRd boBEiBn am Whichaeaitafr es

required to effect optimumresults with any specific free radical agent.
For i njvdoas isrinseytel ingo theheeepnsi @d.ric naterial is squirted into the nold

300 at contrglled speed r 1 | -&C. in
preferably cﬁ}ﬁ)??%egé ?rh%ssregrﬁtﬁgaﬁﬁgﬁ%lﬁgpss%%%pﬁ%ﬁp %l?'ﬂgb%ngl GC%%PEE% rlr%t e?i al
| s 1Eed 1@t OTHhéd FedEpeddio e 6unntindingahepelr of witntdosiving passages B6pTRe wirkhe
dielectric material is worked and warned by an auger screw.in a .

t enper deaewingrasseoesd 86heieg maviable betweenithe fistgresition @ "&:‘HPQW%W”’% are

accumulates bR ddif the 8850 ehd&ndthE YRt position in which the wires are inserted

into the second end. The receptacle 164 can include a handle 168 adapted to move

the wire receiving passages 166 to either the first or the second position. The

20 connector assembly 160 is capable of removing the pair of wires from the second end
and reinserting the pair of wires into the second end. '

The second end of the multiple electrical connectors incorporating the connector
assembly 160 preferably comprises insulation displacement contacts, positioned such
that movement of the receptacle 164 to the second position causes an inserted wire to

25  be engaged by the IDC connector. In addition, movement of the receptacle 164 back to
the first position disengages the wire from the IDC connector. For example, the
connector assembly 160 can be a MINI-ROCKER® switch as manufactured and sold by
Channell Commercial Corporation, Temecula, California, which allows the connector
assembly 160 to be a multiple use assembly, rather than a single use assembly.

30 In operation, a pair of wires is inserted into the wire receiving passages 166 in
the first position where the wires are held apart from the second end. The technician
grasps the handle 168 of the receptacle 164 and pushes the handle forward causing
the wire receiving passages 166 and receptacle 164 to move to the second position. In

the second position, the IDC connector engages the pair of wires. If the technician
13



screw is forced backwards. Wen the screw has noved back a specific anount,
the machine is ready to make a shot. Step 4 - Wth the nold 300 held cl osed
under hydweubesnspszessure, the screw i s pushed forward. Porastasossiii he
dielectric material into the nold 300, simlar to the action of a
hypoderm c syringe. Step 5 - Wiile the dielectric material cures in the

heat ed gesites tohensaieciet pHinSf Rigés frobrPerigdddrhenth@itiitled RO Gonféétbr, Ghe The
nol d 300 opens and the bl ock 100 can be renoved. The nachine is ready to
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forns a - It Ak ' : il id i
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t hat t heirsokdeitingl pasteaes 168randepushirg forweale the hardle céGdrtecnyagathe skcynd 60

(FIGS. 12A and 12B) havi a pai.r of wire receiving passages 162 novabl e
bet vveenpﬁ"P?Wér?SFWJ Tpﬁdb@ﬁ"@\ﬁﬁ%ﬂr'a pair of wires are held apart fromthe

second end affladifi&sand dBARBEIPRsEEMBY 18D AcRRids é)fes\vgbﬁ%%r@odﬁ@afédﬁ# into
the second end. FIG 12A shows a perspective view of an electriCa

contiect mced@ @ testielip fI66m Tdfe test okim @6 allows dkerteohnidan ta teskth@ tetial ek

t Ly, 160 i h ' f i ) [ ti i . whi ch ' f
oiros’ T 2 faraedReh salk Teoth M bl ditiee R0 Shd Bot frVige 8 86 BRBUB i e
of a coffies tevhniiae Winys Hoi@st Bnig the eeAffalRsics 1iR8, the d¥ineBioR aR8EMbRS 180 (LS
Is inserted into the second end. The connector assenbly 160 includes a body

nenber Rl@gediithe firstppsitien i which theevirescais: held @pasidromdhaseaond rad gadr of

e o R 208 RORReAB8 I e W Bl 1.9, 250", 106 belno, rovebl e
second end aAlemnativelgciftite fezhinidiamwantsiol tebt bdth the lcestral sfficasine ted the
outgoing service line to the customer, the connector 160 can be placed in the second
position in which the wire are engaged with the IDC connector and the test clip 165
inserted into the test port 163.
The connector assembly 160 of the terminal block 10 can be entered

20  substantially more than five times, preferably more than ten times and most preferably
more than fifty times without loss of the weather resistance of the terminal block 10.
Thus, in the preferred embodiments of the invention, the terminal block 10 alone, or
when connected to a module, is weatherproof as defined by the majority, if not all, of
the preceding weather related tests for use in harsh outside or buried environments.

25 FIG. 13 shows a perspective view of a terminal block 100 for a
telecommunication cable according to a further embodiment of the present invention.
The terminal block 400 comprises a housing 410, multiple electrical connectors 420 and
multiple pairs of electrical wires 430.

The housing 410 has a front side 412 and a backside 414 and adapted for

30 receiving the end of a cable 440 comprising multiple pairs of insulated electrical wires
430. The multiple electrical connectors 420, each having a first end 422 and a second
end 424 and positioned in the housing 410 and adapted to receive electrical wires 430
at the first end 422 in the back side 414 of the housing 410 and to receive electrical

conductors in the front side 412 of the housing 410. The multiple pairs of electrical
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into the second end. The receptacle 164 can include a handle 168 adapted to
nove the wire receiving passages 166 to either the first or the second
posi ti on.wéheosspsect or assenbly 160 i s capabl e of renoecmgistésopaiis of
wires fromthe second end and reinserting the pair of wires into the second
end. The second end of the nultiple electrical connectors incorporating the

connect Qired u3erditynd FBnPHRS IR M oGHREISSR dIBSHEAIWIPES dsé Fé'ré‘%@ﬁﬁ ted to

cont act s, &osmloned such that novenent of the receptacle e second
poSi ti othectirst end 4a2i0f $he elagtrigal @onoed:ier 429 dythe byck side dne Qfdhaénouemg 410.

it | he f.
G sengad be TTHEPTHE 422 o AE SIESRBR  Gebtils A20 150k ok Tkl b & stk eeat
assenbl wlré@mmmc@d\hwretB%%ﬂq&éddmtaﬁbrea,guf&m@id&d dieREtrichatetidd by

Channel | Conmer ci al or ation, Tenecula, California, which allows the
conrfect #16 é&ﬂ@’rm%ksm“ $ohtheshusing 418. use assenbly, rather than a single

nbl
ocer ving palssheBRTRE S5, Bephlie slob R biphfacl B0 Figars I B22par
from t hand ecssudndrshd Ak Pastbribly,ahe gﬂiu’ﬁﬁplé élé@tnb@ll‘tﬁinﬁeéﬁﬁs aR0otdeenprReen acl e

164 and pushe]zs the handle forward causing the wire receiving, passages 166
and reckp enda firgt opgl 422 é‘d?ﬁt,edsf@&ﬂﬂﬂ‘eﬁbﬂ'!et myliiple alechicat wiend3fosi t | on

t he | [

remove PheAnrrFBAEE e @atiofto Wrban elecrich kil Shadetadhd 0y
168 0f ehe or seeqricheha 4284 thepmsltipte ellemtnmr conmredatarsi 429 adeptedds cohnédtehe
wires fro n ment wit conpect or air, of wwres is then

r emoved ™ gf?g;?W%lEoP%% P(ﬁﬁ%égé nqler@en]-[qer,p Gk ipte eRgagamerty, t he
ends oftHdhewihre are preferably cut at a distance of about 10 nm and the

wires are then re-inserted into the wire receiving passages 166.
Al ternati vel yhe érsi@zmdrmeaoaﬂefer@blw\mrepdws beeclfstiippeg skd configureddowecaive

i vi t he _handl e 168 .t
Cecond AaeRagy i edRia e Ruich A s hRR] frioctmm iiitions witshol RO A an6r
assgtbl ¥2468n 'b@CéﬂJﬁﬁﬁla%ohQﬁéplﬁ@élheﬂtﬁé?orﬂaﬁftbgﬁfn%@'(ID@)rc%?lﬁng%oatotr%%N@drP

165. The test clip 165 allows the technician to test the term nal block
for el elgstiated wegﬁaam/ Cfthgwﬂlteéﬂ@ @ﬁnmqvtor)aﬁal@t@d(to w:e'lye ancledricalovive.cH t o

e SuhBTlold ok PG S8 e 8% BEsg B R b aB R
Wi res athe inshidtiomaf ’chéc |h§mtatétﬁw$r@0m’rﬂ0\ﬁﬁg tied thsulation from the wire. The first and
second ends 422, 424 are configured to electrically connect the multiple electrical
20  connectors 420 to a telecommunications system.

In one embodiment, the multiple electrical connectors 420 are pairs of electrical
connector members comprising a first end 422 and a second end 424, each end
comprising an insulation displacement contact terminal configured to enable two wire
pairs to be linked. Alternatively, the multiple electrical connectors 420 comprise a first

25 end 422 and a second end 424, each end comprising a self-stripping slot formed
therein configured to receive a wire having an insulation protective coating.

The first end 422 and the second end 424 of the multiple electrical connectors
420 can accept wires having a gauge of about 26 AWG to about 18 1/2 AWG (about
0.4 to 0.9 mm). The outer diameter of the wires including insulation can be up to about

30  2.06 mm for standard telephone wires. However, it can be appreciated that the block
400 can be designed to accommodate wires having other gauges including Category 3,
5, and 6 broadband wires. In addition, the block 400 can be designed to accommodate
wires of different gauges. For example, the first end 412 can accept a pair of wires

having a 22 AWG gauge, while the second end 414 can accept a pair of wires having a
15



the test clip 165 is inserted into the test port 163. Alternatively, if the
technician wants to test both the central office Iine and the outgoi ng
servi ce |woeotdemsesze custoner, the connector 160 can be plcaasdoosn3dshe second
position in which the wire are engaged with the 1 DC connector and the test
clip 165 inserted into the test port 163. The connector assenbly 160 of the

t er m naR4AWGkgd@ye: alypiealtelevortmanieatiomirak|are ohetruded dfiavsoft Eoser
preferably nore than ten tines and nost preferably nore than fifty tines

wi t hout inssitatedin apouigrdasat of Palainheblogdet he terminal bl ock 10. Thus, in
the preferre | fi b ' I Qn, ] . 10 ne, or
when connect quSI?%'% gbmﬁﬁggulﬁég@gﬁ%%&coﬁfc &??#%g?%%msﬁgﬁﬁéjogﬁb?y, | f

not al | insofated evine, edich remowesd therinselatide frotretitescdpper weire and haalkel aledtsicdle or
buri ed envij rfnggnts. FIG .13 shows a perspective view of a term nal bl ock
100 ¥ or CQN@ST WHB e RIGSHIGNIEShl e according to a further enbodi ment of the

present i nvef bl embiRiihh{ M iﬂ&‘élé’&ﬁc&%ﬂpégﬁs ﬂzb%ﬁid?%e“alﬁrﬂgljb“ ple

el ectrical connectors 420 and nultiple palirs o ectrical 'wres The
housi ng422 @nhassecdndoeind 424datiry amthsaldiivoldisplacdrméntoohtadb@DEY téraminal at

Y d. of I 0 I S ltipl ' of i | at ed
cl oot 11 B85 g GEE iereiat e bare d iR el Pt donhach e iice. allbhudhemng
first esgitdAe IBOEMSRGRAFbENBeA2theiit BQﬁt‘abtsO&%fﬂerbBlyt%% é}%@?é‘&f 410 and

adapted to receive electrical wires 430 at the first “e n the back
si deo 41tergrinating ad8s26HVVIE Qanige wite, ranconote prafetablycal22eh AW G gasigenvirdie

front sj i a.rhe multiple pairns.of electricalwres
430" ext A iesaRtab Mad RIS e SIS e BoBrRis n2q tradegy St
connect glkctrizal Bénriedtsit caniPriding sopait Betep@tdtiongadinigonnect or 420 in the back
side 414 of the housing 4 10. The first ends 422 of the electrical

connect ors 4lroorgratienca mald 300ds flied withra dielastiic awteralte pradde connect ed

e g RS SRR A L LR S 20 o
el ecd ri thel mattipieepaies of dl20trivay wires 1430stlt sinslild B2 gpptediatrrby thoseckidiRg in the

Preferably, t mul tiple electrical connectors 420 conprises a term nal end
or 1§ 1 <t UG R6 S el RIFIERR! GORBORIS AP SreIsbow aunsAtes. 430

di r ect| YishPicBHht tBAteRIE Hoblei@r ah) bt QBckRal oAb EdrthGi%an BEGEES™
and a contacti ng
with this method.
The terminal block 400 will preferably be manufactured by a process, wherein

20 the dielectric material is injected into a mold 500 by a gravitational force of greater than
1g. As set forth, the traditional methods and processes for manufacturing terminal
block in the telecommunications industry require potting of the electrical connectors and
the electrical wires by potting or pouring a potting compound over the electrical
connectors and electrical wires at a gravitation force equal to 1g.

25 FIG. 14 shows a cross-sectional view of a method of manufacturing a terminal
block. The multiple electrical wires 430 preferably have a color-coded insulated jacket,
which is fed from a spool of electrical wires 510 to a collection slot 512. The collection
slot 512 directs the multiple pairs of electrical wires 430 to the mold 500, wherein a first
robotic device 520 connects the multiple pairs of electrical wires 430 to the multiple

30 electrical connectors 420. Prior to connecting the multiple pairs of electrical wires 430
to the multiple electrical connectors 420, the multiple electrical connectors 420 are

positioned in the mold 500 by a second robotic device 530. It can be appreciated that a
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end or second end 424 on the nmultiple electrical connectors 420 adapted to
connect the nultiple electrical connectors 420 to an external nenber placed
i nt o engageresiostizer ewi th. The first end 422 preferabl y pcorgsressassad
self-stripping slot configured to receive an end of an electrical wre,
such as insul ated tel ecommuni cations wire. The first end 422 can be an

i nsul at singlediobptiadewiestcarod aséd teposition tHd PUltiple eldattic dohfe tBELAIE irAN

i nsul at@g WiR[ e%é)d an¥ ot her suitabl e connector adapted to receive an

el ect ri 0 MRid-300 ppd o, connestithe mudiiple pairs Af alegiucal vitesd 20 tathe muliplen r es,
the fir |y pierces the insulation of the insulated wre,
r enovi n%lhtcﬁggs nsu é&?@%ﬁr romthe wire. The first and second ends 422, 424
are confi guris showslirdli®Gi d8) the roolthsR0 comprises aipilialigl efctiots&l2 fopnnect or s

ol ect 11 BABHALE BHHiDSTSHaa soregpraf ce Hsnec kL 08, Theimbrtty of
conpr i s§|pg 504 inaitaRRhd ledithiTonAEsRs 200 irfégnreﬁﬁﬁﬁ%&f‘gp%ﬁﬁ@ H;'?gbﬂﬂingn
nri t enabl et W r

i nsul ation displacenment contact term nal co ure
pai rs t@n the numkedof @leckicahconnrgajorst4id pasitionsewithindheildatk 4@tnect ors 420

[ fq 22 d.end 424, h. end_
el T-stri ppi FoE DI SpB e B R A B ipr iebi coB AreinG <8 Shriieh R g 2un
i nsul at deypnArseiction 506 fefalrignd cavityes08.” She eadity? 888 3ehd fHe SREPEGTSAoAR’ Of
the multiple electrical connectors 420 can accept wires having a gauge of

abowt Zerningl blockd®: Tiwe diefeciiemaieialts mjacted intodhenmold 09 with ar  di anet er

of the w - j | i £ e, UPy: out . 2. 06 mm for.standard
el epndaViRiBe e B ot Tt 4. MheRRaB R ub BoR oMot et o 8. e
desi gnetoldo5GE by standiatre injectsn Mmalding t ueBaBdeAn ithé blstknDCatiegayer, 3. 5.
and 6 broadband wires. In agj{ltl on, the block 400 can be designed to
accomro??é?féfeﬁﬁ'loésm_ﬁp'r!ﬂ:f“faé}s tmgllingear amosuitabiepraidingaethodsandsriugad te an
accept rﬁaﬁ@l!a%td?% tMh bRk N a 22 AWG gauge, while the second end 414 can
accept a pair of wres havi ng a24 AV\Q gauge. Typical tel ecommunication

Wi nes are cdnsipenatiany thé etectridal insutatien ofitheinaditiplel painof dleteical wirksu30f

D1 e cedPrEREaP RS RSIPaD PrRRsivn SUPATIES 1§ PECHIR TSRS RVERS & AHSfoul at i on
from t hfeRiRgRSMpatdtare Man Bk fcl8bfRtimaefbl contact with the electrical

W res.

Since the dielectric material can be any type of dielectric polymer, conventional
or otherwise depending, the method and process as described herein allows for the use

20  of dielectric materials that cannot be used with traditional potting compounds used in
the hand poured gravity potting process.

It can be appreciated that a robotic device can be used to cut the multiple
insulated electrical wires 430 and gather the multiple insulated electrical wires 430 to
form a cable 440.

25 While this invention has been described with reference to the preferred
embodiment described above, it will be appreciated that the configuration of this
invention can be varied and that the scope of this invention is defined by the following
claims.
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I n one enbodinent, the multiple electrical connectors 420 conprise a first
end 422 and a second end 424 having an insul ation displacenent contact

(1 DC) terwonads/mes2each end are inserted into the bore heteasedostobeiaol d by
a robotic device. Al though any suitable IDC contact may be used, the IDC
contacts preferably are capable of termnating a 19-26 AWs gauge wire, and
nore prE€LAIMBlIYy a 22-24 AW gauge wire. It can be appreciated that the

mul tiple electrical connectors 420 can be any suitable electrical connector
conprising a pair of termnation points. In operation, a nold 300 is filled

with a dielegtric %Hlﬁ‘lj
protection for théqﬁ%ﬁppaféﬁ%ﬂ@% !nﬂ aetc%g']rqmaagtors ﬁgqgleggﬁ@%qrbl e
pai rs ofaldéeomprisitig:wi res 430. It shoul d be appreciated by those skilled in

the art that_alt Q gré'ﬂ Ir&e rrulti.&lg_e el ectrical connectors 420 are shown as
insul ati on dF'QYl PIOCHRIEHRI: however any type of electrical connector

or contact can beg ﬁﬁsﬁt%a‘ﬂ"éﬁa é@ééoﬁ@hﬁﬁ%a \]I_&nhf%rﬁ'lﬁ{lgff% E@épﬁg%‘boé?%a\’}fn{e“ al is

preferably be manufactured by a process, erel I'ectr
i nj ect eepnfiguseditarisran & tntiyaldloclaand eonfiguaed ftmre«—:emé agiubatrate thrapridiag aAs

f d hod d f I
b ock 1t FroRdihbi AR BheRah I F R 30 S aRET Saclsal Fotdek ottle olectri cal

connectors and thg ﬁJrQﬁtyrdf%je&ﬂld@eﬁéncﬂ’iﬁbtﬂd?ﬁ 198 ﬁ&@%&f@&o%he%w
conpound over the eI ectrical ‘connectors and electrical wres

gr avi t heein BecRluaiibarf pwjagjionsiase atdaptsdoinsemareos podtiort mfonalllatm)lefvom a

nmet hod J@ﬂ The multiple electrical wires 430
pr ef era@% aﬁéﬁ\?o%%&%o@ﬁ@%ga}vﬂg’hl %?@%FH&%’PG“ MBFch is fed froma spool
of el ectri cylosiiantisg HDstilssteate i trRCibRn sl ot 512. The col l ection slot 512
directs the nultiple pairs of el ectrical wires 430 to the nold 500, wherein

a first robdf‘?%rt'ﬂg\ﬂi‘%é"'%’ﬁieécﬁlﬁﬁﬂ@@ contactinteigack qidhe openingsectrical wires

430 to the t connetln t he
il 1 pl e pai o e e U ot O RN of Riecbh P pinBuf A0t iba 7 the
connsectinswat@dfrotrhihenmbtlafeccelebtrivhl comthcigpurecibeing ¢f2Re afigldposi tioned in
the nol d 50Q b% a segond, robotic device 530. It _can be appreciated that

asi ngl e robdPIEEtRRGidiglectic materialinte themold comfainiag the substeate padting Waled

CO””eCté?éétrléé’IQ:dn’PaéthﬁféWﬁ%téﬂﬂl aNHiobk: Hpnect the nmultiple pairs of
el ectrical wres 43 |p| e electrical connectors 420.

removing the terminal block from the mold, wherein the plurality of projections

form a socket adapted to receive an electrical connector.

20
2. The method of Claim 1, wherein the openings in the substrate further
comprise a channel, wherein the channel extends from an outer edge of the substrate
to a center portion of the opening.
25 3. The method of Claim 1, wherein the substrate has about 2 to about 50
openings.
4. The method of Claim 1, wherein the substrate can withstand a

temperature greater than a temperature of the dielectric material.
30
5. The method of Claim 1, further comprising testing an electrical connection
between the plurality of projections and the electrical contact before injecting the
dielectric material into the mold.
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As shown in FIG 15, the nold 500 conprises a plurality of slots 502 for
positioning the nultiple electrical connectors 420 within the nold 500. The
pl ural i t ywofoedwe®6502 mai ntains the el ectrical connect ecs/vb2@sioBosad
prearranged spaci ng dependi ng on the nunber of electrical connectors 420
positioned within the block 400. The nold 500 is preferably a two-piece

nmol d conpri siBng amermétlm%ﬂ@anrli%fmr%o&mm &R6hhWe eR&tiIM Ng a
cavity 508. The cavity 508 fornms the outer surface of the termnal bl ock

400. Th&CANRFHAR b@tweﬁattbeupmraw ofijrelectiens and theelegtriaal sontaet afterinjecting
gravi tagl\é)a%hed‘h% %fﬁ?’fda@%ta’ tﬁ |gjg Preferably, the dielectric material is

injected into the ?8hdar d injection nolding techniques to form
t he bl ock 400. However, conpre55|on nol di ng, transfer nolding or any

sui tabl e rml i ng thod c n be used to manufacture the bl ock 400. In
operation, the el «TE?HP%@P if<elpip iTofurdier cRmRHiSIng ipserting an eleckicett ri cal

Wi res 4%9nﬁé&6?irn%)b¥% BPRIMSUER oPHBASHISPORUEN Lhat the el ecti cal

i nsul ation has a nelting tenperature nN"the dielectric material.
Since the diel ectrlc rraterlal can be any type of dielectric polyner,

conventi onal ,or erW| d ndi t he t hod and process as descri bed
herein al | ow€ f or F' ddﬁqﬁ?'@“ cheteindhe substiate s madereict disledided wi t h
traditi gyaérigiotti ng corrpounds used in the hand poured gravity potting
process. It can be appreciated that a robotic device can be used to cut the
nul ¢ ple insulated electrical wires 430 and gather the nul ti pl e i nsul at ed

el ectrical whres e, 440. Wiile this nve |on as been
descri bed with re?ggéﬁ%@oﬁ@q‘cﬂ@ Se‘f"B?Feé'a”?ﬁTBB%P'H%f &le hBdde, it
w | | begangiafig badlestos$abctihre conf| guration of this i nventl on can be varied

and that the scope of this invention is defined by the foll ow ng
clainms. CLAIM5S 1. A nethod of manufacturing a termnal block for a

hal 1 and & oS2ona far e e TR G sl sfioBEa Sl T oyRttis%an |

15 insulated electrical wire.

11. The method of Claim 1, wherein the insulated electrical contact is a pair of

electrical wires as used in the telecommunications industry.

20 12. The method of Claim 1, wherein the socket is configured to receive a

multi-use connector.

13."  The method of Claim 1, further comprising gathering a plurality of
insulated electrical contacts in a bundle to form a cable.
25
14. A mold for manufacturing a terminal block for telecommunication cables
comprising:
a first half and a second half, each forming a respective body cavity
configured to form a terminal block and configured to receive a substrate having a
30  plurality of openings adapted to receive an insulated electrical contact; and
a plurality of projections extending from the first half into the cavity,
wherein the plurality of projections are adapted to remove a portion of insulation from
the insulated electrical contact positioned within each of the openings.
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configured to forma termnal block and configured to receive a substrate
conprising a plurality of openings adapted to receive an insul ated

el ectri cavocoswmei2zs and a plurality of projections extemrdrng2dososdahe first
half into the cavity, wherein the plurality of projections are adapted to
renove a portion of insulation fromthe electrical contact positioned

wi thin each 06. t h&heproldng<Clapodit coprsing e Gpdtihg abispicd hecsmbdn
|.ated el ectrical contact into each o? t he openi ngs;

inserting the ins

cl osi ng' ?fgeﬁ?rgfeg‘?cgﬁé‘hatﬁﬁﬁk the plurality of projections remve a portion
of the insulation fromthe insulated electrical contact upon closing of the
nold; injecting a dielectric material into the nold containing the
substrate ari®.i nsAltatresihaébleckforcatelscohatinidatiohablect@pfsingl bl ock; and
removing the term nabé&l ock from Lhe nol d, wherein the plurality of

projections form @ SUBELRIE, dhereindhe subslratpcompyisssct pluralily of opaeiogsr . 2 .

The et Basptef (6reieivd an'isligiel JQERCNIHGS, I n the substrate further

conprise a channel, wherein the channe ends from an outer edge of the
substrate to a camissulpted elestrivhl coreacieositianedwitAineeavkt dfaHe @iurgligion 1,
wherein F]')%Aﬂ%gélbai{c{ ate has about 2 to about 50 openings. 4. The nethod of

Caim 1? he substrate can wthstand a tenperature greater than a

temperature of t e hdushacihireifhe hbaking SurBRRATRAL At Ofar a%‘d{‘f:ofrys%;‘”her

conprising testi n%éan e i i on between plrura

ectrical connec
projlect? t adapterdoseerive iapaglectsnalaaannisetarr e i nj ecting the dielectric

material into the nold.6. The nethod of Claim1, further conprising testing
the el ectrical connection between the plurality of projections and the

el ectrical ctht acThafdraiinalilesk 6MUlair & 60 iR Idonsp B E ah dledtit g doRfeBRd-
7. The %fthgéj oﬁ Caim1l, further conprising inserting an e ectrlcaF
connect3fanted & HhwithigreacheofdBeesketss the terninal bl ock. 8. The met hod of
Claim 1, wherein the substrate is made of a dielectric material.
15 18.  The terminal block of Claim 16, wherein the opening of the substrate
comprises a channel portion and a center portion, the channel portion extending’from
an outer edge of the substrate to the center portion.

19.  The terminal block of Claim 18, wherein the center portion includes a
20 groove adapted to receive the electrical contact.

20.  The terminal block of Claim 18, further comprising a post positioned on an
upper surface of the substrate in the vicinity of the opening, wherein the post is
configured to assist with the posiiioning of the electrical contact within the opening.

25

21.  The terminal block of Claim 20, wherein the post assists with the directing

of a long end of the electrical contact to form a pigtail.

22.  The terminal block of Claim 16, further comprising a retention member
10 positioned on a back side of the substrate and configured to retain the electrical contact
within the opening of the substrate.

23.  The terminal block of Claim 16, wherein the electrical contact comprises

an electrical wire surrounded by an insulated outer jacket.
20



9. The nethod of Claim1l, wherein the openings in the substrate has a
generally oval cross-section. 10. The nethod of Caim1, wherein the

i nsul at edwelz2e@tospx2al contact is an insul ated el ectrical perns2005bh394The
method of Claim1l, wherein the insulated electrical contact is a pair of
electrical wires as used in the tel ecommuni cations industry. 12. The net hod

of Caiml, pherelhetégniaarcikiotk of Clinf 16)unestelrothederisigy & fatthed bySkjecting
connector, 13. The nmethod of Claim.a1, further conprising gathering a

pl ur al i ayliglectrigsnatgriakiniy aspeld cantaipingdbe subatraternthinsutaied slaetricalabl e, 14.
A nol d tgppnufacturing a termnal block for tel ecommunication cables
conprisrng: a first half and a second half, each form ng a respective body
cavity configured to forma termnal block and configured to receive a

substrat e haylng | yrality of_ openings adapted to receive an .insul ated

el ectrical céjﬁt acg;rﬁﬁﬁ@%apfé%%'?lﬁcﬁp{)%”&a W'@i}'@h?%lfsfoéﬁtt%ﬁﬁpﬁﬁmm'%ﬁ'qme first

hal f i ntgnEhe }éiirgdﬁ wherein the plurality of projections are adapted to

renove a portion of insulation fromthe insulated electrical contact

posi ti oned wi t hi npesitibnio a sfibsbdaimgsndld, thEhsubsirate odm@tiaing a gluraliyrnpf i si ng
A

i ng .adapt.ed, t ' injected dielectri terial. 16.
ter m naPPONBgR oHped louPEeRAMNEURISFEsiice ibRpr i sing: 5 a subsirate,

wherein the substjabRingCaPHstRited clicHicd Wi igto 8RN bR AL Virerepcei ve

an insul ated el ectrical” contact; an insulated electrical contact positioned

wi tHi n #wcopestingsheeogsiver affirst gndrofdpe inswlated afettacalovieg;ng, wherein the
housi ng surrounds ubstrat.e . and. for,ms_a .0 socket a ed to receiyve an
el ectr igcal connec?@psg ir'fgmﬁlilzatggrellﬁ%ré?al HY'%%C?J %?e@récf ﬁ?‘ig‘?hrm?%@ﬁ% of

conpri syitgsan el ectrical connector adapted to fit within each of the

sockets. s 18. The term nal bl ock of Claim 16, wherein the opening of the
substrat e closing the mold, such that the plurality of projections remove a portion of

the insulation from the insulated electrical wire upon closing of the mold;
15
injecting a dielectric material into the mold containing the substrate and
insulated electrical wire to form a terminal block;
removing the terminal block from the mold, wherein the projections form a
socket adapted to receive an electrical connector; and

20 inserting electrical connectors into the socket of the terminal block.

26. The method of Claim 25, wherein the openings are configured to retain

the electrical wires within the openings by a groove within the opening.

25 27. The method of Claim 25, wherein the substrate has about 2 to about 50

perforations.

28. The method of Claim 25, further comprising testing the connection
between the projection and the electrical wire before injecting the dielectric material.
30
29. The method of Claim 25, further comprising testing the connection

between the projection and the electrical wire after injecting the dielectric material.
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conprises a channel portion and a center portion, the channel portion
extending froman outer edge of the substrate to the center portion. 19.
The t er mwel2od@eiceof C aim 18, wherein the center portipomuspaisosgess a 20
groove adapted to receive the electrical contact. 20. The term nal bl ock of
Claim 18, further conprising a post positioned on an upper surface of the

substrate ing¢he vhginthyd oF Cldim 25S0HASr pwﬂPﬁ@.in@ piéeing enlelbstriegnf i gured to
assist with the positioning of the electrical contact within the opening. 5

2 1. Theonnactermato theodat afterthaiblackos remeved fronm thepmeld tostoiritan alectricahe

The ¢ er At GEReER Bndhbtga Befifdr of e sigtiBiygtS apGoth Bidrkal vper °+ o
posi ti ogmthe@fora back side of the substrate and configured to retain the

el ectrical contact within the opening of the substrate. 23. The term nal
bl ok of O aim 16, wherein the electrical contact conprises an electrical

Gaim 16, whdr oi oA RaLEPeS e o PRORtOA PR PR i C mater i a

into a nold cont aahooginghavingos frioat leidglrahdka]?abatsmé iahdaatjmbi@dlfor:fmie@\ﬂm I25.
A et hod of ufacturing a termnal bl ock r a telecomuni cation cable
conpris ﬁge.n% P?Blﬁi‘??ﬁn%”%%giwt&'@ Haﬂsé)fr'ﬁﬁ@e,‘tegr?ée@ﬂ%ltméﬁ%_ conprising a
plurality of -openiagpiadaphfd) bonAESls! BaBA naliyl 2R <AbSfld 4 S8Lord bd
inserting an insulated electrical wre'into eachh or the openings, erein
t heLoopeanchpesitiesed irethe Housing and adaptduetoi neseivatedectataiovirescal theifirst eredint | ng
the insulated electrical wre a secon nd to forma ndl e of W res;
ol osi naereckae Stinerfaushs fndte fereirs Eirchitabpapaipisia the fonk See itbe on
of the hdisdigtion fromthe insulated electrical wre upon closing of the
mol d; injecting a dielectric material into the nold containing the
substrate and i nstuitdelpaireof electilcahivires texterslimg frotrethe callle bivloerein the

electrical wires are connected to the first end of the electrical connector in the back side
15  of the housing; and
wherein the first ends of the elecfrical connectors and the multiple pairs of
electrical wires connected thereto are embedded in a pressure molded dielectric

material in the back side of the housing.

20 32. The block of Claim 31, wherein the dielectric material is selected from the
group comprising acrylonitrile butadiene styrene (ABS), polyolefin, polyurethanes,
polyvinyl chloride, polystyrene, polycarbonates, polyesters, suitable plastics and
desirable blends of the foregoing or other suitable materials.

25 33. The block of Claim 31, wherein the pressure molded dielectric material is

injected by applying a force to the dielectric material of greater than 1g.

34. The block of Claim 31, wherein an injection molding process forms the
block.
30
35. The block of Claim 31, wherein a compression molding process forms the
block.
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renoving the termnal block fromthe nold, wherein the projections forma
socket adapted to receive an electrical connector; and inserting electrical
connect orwoi2ndemstsze socket of the term nal block. 26. TireTrmstévedsais G ai m
25, wherein the openings are configured to retain the electrical wres

wi thin the openings by a groove within the opening. 27. The nethod of Caim
25, wherein 3Ge siibsthlatieohemimlBiywhzréin atrabsfehhdl@hfPratédrm3dhe The

met hod Bkﬁ aim 25, further conprising testing the connection between the
proj ect and the electrical wire before injecting the dielectric
material. 29. The nethod of Caim25, further conprising testing the
connection between the projection and the electrical wire after injecting

t he diel ect r3% natBre hlocR@f Claien 8¢t whereir tHe fiistred8 of the eleetricaPePinsdteo

pl aci ng an el ectri.cal, connector into the slot after the block is renoved
from t hEO'PBI'ECY 8nf"6§%§9p a|38 cement C@B’Fﬁ%%ﬁ"f‘ﬁﬂa%et ween an exposed portion
of the electrical wire and the electrical connector. 3 1. A term nal block
for a tel ecommuni cation cable conprising: a housing having a front side and
a back side and adapted for receiving the end of a cable conprising

mul tipl e pai of 4nswl ate l.ectrical wres; multip|e electrical
connectors, %SZch HQ% ﬁlécga?!cﬁ%l{n éivd”'&?f&"h{@mde?@ %fntg? tf'?@ngd in the
housi ngoamibordtaairmprisds & ARiLIRIcH ASHIabERentbsMacleriifall ISt end in the
back side of the housing and to receive electrical conductors in the front

si d&® of the housing; multiple pairs of electrical wires extending fromthe

cabl e, whereks the i L ,eS. are.connect to,the first end of the
el ectri cal c%%nectgﬁéﬁé#%@a@g% 33? Wgeﬁﬁ'n?rﬁ%'q’?bfé}feﬂ&egmﬁlmﬁse?rﬁ the first
ends  of carhprisécof a iphaliywietraiceicansliténacketstdddipted f iiendfy pliRc i cal

W res connected thereto are enbedded in a pressure nolded dielectric

mat eri aF'CFHICRhWIrBRck side of the housing. 32. The block of aim3 1,
wherein the dielectric material is selected fromthe group conpri sing
acrylonitrile butadi ene styrene (ABS), polyolefin, polyurethanes,

15 40. A method of manufacturing a terminal block for a telecommunication

cable comprising:
providing a housing having a front side and a back side and adapted for
receiving the end of a cable comprising multiple pairs of electrical wires:
positioning multiple pairs of electrical connectors in the housing such that
20 one end of the connector is in the front side of the housing and one end of the housing
is in the back side of the housing;
connecting multiple pairs of insulated electrical wires to the connectors in
the back side of the housing; .
pressure molding a dielectric material into the back side of the housing to
25  encapsulate the connections of the wires and the connectors.

41. The method of Claim 40, further comprising removing an outer jacket of
insulation from the multiple pairs of insulated electrical wires to expose an individual
wire contained therein before connecting the insulated electrical wires to thé electrical

30 connectors.

42. The method of Claim 41, wherein the step of removing the outer jacket of
insulation to expose the individual wire contained therein is performed by an insulation

displacement contact terminal.
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pol yvi nyl chl ori de, polystyrene, polycarbonates, polyesters, suitable

pl astics and desirable blends of the foregoing or other suitable materials.
33. The biWockoeafs2826ai m 3 1, wherein the pressure nol dedpdiraiseasnsoisat eri al
is injected by applying a force to the dielectric material of greater than
1g. 34. The block of daim3 1, wherein an injection nolding process forns

the bl ock. 33 Th¢hé|rﬁ@t|hodfof@I§inﬁn46 fllﬂh‘dﬁ@bﬁiplﬁlsmgcal@frﬁjim&ﬁsﬂlaléﬂ ng
process forms the block.36. The bl ock of daim3. 1, wherein a transfer

nol di ngelgchicat wiresansl ¢qesting khe wires 1o thepleekical cenpeeps to, follRdnei n t he
f
o Bfblech n R 0o RIS Efb Bfcd BBTRLEF 230 A BEARIHARY SARIPT!

el ectri bpla robotieapparatastpri ses an insul ati on di spl acenent contact term nal.
39. The block of Claim 31, wherein the insulated electrical wires are
con'pfri sed of a plurality of color-coded outer jackets adapted to identify

pairs of el egfri cqhohéiRsd #Q)Iarﬁ] astﬂaﬂﬂe%omgﬁgfr@%ufﬁﬁgﬂa lgﬁtljrraﬁ{yrﬂf'?ﬁéulgﬂe?j‘:k

for a tel ecomunication cable conprising: pr ding a havi n

front seketrmatiwirebaokl gatteriag theaplapalityl of imsutaded: eldciripa! méresrtd forhn a mﬂﬂe e
conprising multiple pairs of electrical wires; positioning nmultiple pairs
of electrical connectors in the housing such that one end of the connector

is in the frant siTHg rRéthbRfT4H A0, \ﬁﬁéréﬂﬁ‘ﬁneeif']@u%fte& B&cﬁ%ﬁms it
back side of the housing; connecting nultiple pairs of Insulated el ectrl cal

wi res t 80ft Repperwices bavingra gakgeatabaitdd AVWG he%ou’s%éW@r essure nolding a
dielectric material into the back side of the housing to encapsul ate the
connections of the wires and the connectors. 4 1. The nethod of C ai m 40,

further comas,si NGhé endthbl bf Daiflier whaekethetihsumget aldcfital Rk iddmpngesi pl e
pairs of insulated electrical wires to expose an individual
an outer jacket of polyvinyl chloride.

15 47, The method of Claim 40, wherein the dielectric material is acrylonitrile
butadiene styrene (ABS).

48. The method of Claim 40, further comprising connecting a moveable
connector to the multiple pairs of electrical connectors after molding, the moveable
20  connector comprising a pair of wire receiving passages movable between a first
position in which a pair of wires are held apart from the second end and a second
position in which the pair of wires are inserted into the second end, wherein the
connector is capable of removing the pair of wires from the second end and reinserting
the pair of wires into the second end.
25
49. The method of Claim 40, wherein the insulated electrical wires are color-
coded.

50. The method of Claim 40, further comprising a plurality of spools of

30 insulated electrical wires, each of the insulated electrical wires comprising a color-

coded outer jacket.
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Wi re contained therein before connecting the insulated electrical wires to
the electrical connectors. 42. The nethod of daim4 1, wherein the step of
renovi ng wbeoetses2ej acket of insulation to expose the i rdiruisdesalozosiis e
contained therein is perfornmed by an insul ati on displacenent contact
termnal .43. The nethod of C aim40, further conprising aligning the

insul ated el&Gtri The rethed dliGlaipe40efiriheg cohpriginges résotidwopirakislddephed
connectors to forman_ electrical connection between the electrical

connect 8 Cemedt te Mudtinlepals of inguated elegiviea) witesatortbpdnultiplemrirsefus. 44.

The net pdyply Shahdrid, further conprising cutting a plurality of insulated
electrical wres ané gathering the plurality of insulated electrical wres

to forma cable. 45. The nethod of C aim 40, wherein the insul ated

el ectrical w.res ¢o i se soft ¢ er wires having a gauge of about 19 AWG
to a500_ut 26ngﬁ‘rl\ﬁ é‘d"ng@ﬁa glestrical tﬁgg@%ﬁnﬁf'ﬂ'ﬁgz wherein the insul ated

el ectrical wires GoOERLI 585 cRRuR EbnhaskPing ot Ry KhEMleARkATRechf- The

met hod of C ai m 40, ereln the dielectric material s acrylonitr

but adi ee@mptigingreefirsA8S) adaptedTioareceiveafitst el@chiaal Mire dnd &lsecondepdi si ng

connect | ngpta queabI e_conne .0 the nultiple pairs of electrical
gAtta

t t
connect 8¢ Fe?ﬁﬂY%?rﬁ?,cof’ﬁ@?éﬁw%%ém"ée;connector conprising a pair of wire

recei ving passagest [BRY¥POHE cRRUTRE Wik ddrinBctdRPR theFist sha'bf G & 18t TonRf
wires are held apart fromthe second end and a second position 1n which the

pai ¥0 of elgrirical eerneqiieandd i nto the second end, wherein the connector is

capabl e of renovipg; N4 ires.fromt second end and, reinserting
the pair of w resgig‘}é_l%&{'g@%tg@%h&ag%@.'ntas?.m?[‘]ﬂgb%@ﬁﬂ'&? cgfgr Qﬁfm%?g trer ei n
the 1 nsioid eshtalnkeg tHecal levbtr site eleetrival 066MstR6r akPtheTatie BBt iedleRktrfdafivife40,
further conprising a plurality of spools of insulated electrical wres,

each of Wheeein (e figlacirie matenial syirropinds at deash thesfinsg ead ofithe elsgticad gommector

j acket . T, [?ﬂéj ,m.40, further conprising a robotic apparatus
adapt edérg%thceo%lﬁgggtI ee%rﬁag ¢ pairs of insulated electrical wires to the

nmulisi pl e pairs of electrical connectors.

53. The block of Claim 52, wherein the at least one electrical connector

comprises a plurality of electrical connectors.
94.  The block of Claim 53, wherein each of the plurality of electrical
20  connectors further comprises a pair of electrical connectors, wherein each end of the

electrical connector comprises an insulation displacement contact.

55. The block of Claim 52, wherein an injection molding process forms the

block.
25
56. The block of Claim 52, wherein a compression molding process forms the
block.
57. The block of Claim 52, wherein a transfer molding process forms the
30  block.

58. The block of Claim 52, wherein the first end of the electrical connector is
an insulation displacement contact.
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52. A nol ded el ectrical block conprising: at |east one el ectrical

connector, the at |east one electrical connector conprising a first end
adapt ed twonreemisy®éa first electrical wire and a secondpremisaeiapseds t o
receive a second electrical wire; at |least one electrical wire connected to
the first end of the at |east one electrical connector; and a dielectric

materi al pl &9ed i The bivokdfdClayn 52f wheesinfthgseedmd ehth @ tHkpelkebicabtennector
containing the at | east one electrical connector and the at | east one

el ect ri i8N spiatiopkisRipcerneRt eAntdelct ric material surrounds at |east the
first end of the electrical connector and the at | east one electrical wre.
53. The block of Claimb52, wherein the at | east one el ectrical connector
conpri ses a@fl ur alhd lylook oéCéaitr 52, dLirthencaaprsing sbrhovéhklehdlectkicalf catingictors3,

wherein each of . the plurali of, electrical, copnectors further conprises a
o 15 of CRMELi 1o ihecinbeed of e iiEns one SeRtEAICORNGRE: e B Connect or

CuPL] Secfial Sk Db NG SUERNG (ROTEE Y inG hrastRBepIRARER! pAltich 27

wherein an injection nolding process forms t

Cl ai m Shst ppetien i whinhng peis of wiresardiheld ppad dssn the sscariteid anll .a §&tonthe

bl ock of G.aim5 erein_.a.transf.er noldin rocess for t he bl ock. 58.
The. bl RIETAH 8 WHisnaDS ey SriFs e inreded Bt Yo SEREEped Whetal Moot or i s
an i nsudgirie@fords $ababRBIeneRHEREe iflr of liRedFrofkiHef sddohdBrrPandRahSaiing he
second end of the electrical connector is an insulation displacenment
corittactthegmir ghwirgs i the serancem®, further conprising a noveabl e

el ectrical connector connected to the first end of the at |east one

el ectrical connector, the noveable el ectrical connector conprising a pair

of wire receivi ngThabirfias Cravablewhetels eie aldctrical wiress aindAsiilatethélebtrizapai 1
of wires are held apart fromthe second end and a second position in which
t he paiWireromnrisinga solorsededpopinylinfdlatiarond end, wherein the

15 62. The block of Claim 52, wherein the at least one electrical wire is

connected to the at least one electrical connector by a robotic apparatus.

63.  The block of Claim 52, wherein the dielectric material is selected from the
group comprising acrylonitrile butadiene styrene (ABS), polyolefin, polyurethanes,
20  polyvinyl chloride, polystyrene, polycarbonates, polyesters, suitable plastics and
desirable blends of the foregoing or other suitable materials.

64. The block of Claim 52, wherein the dielectric material is placed in the
mold by injection.
25
65. A method of manufacturing a terminal block for a telecommunication
cable comprising:
positioning at least one electrical connector in a mold, the at least one
electrical connector comprising a first end adapted to receive a first electrical wire and a
30 second end adapted to receive a second electrical wire;
connecting at least one insulated electrical wire to the first end of each of
the at least one electrical connectors; and
injecting a dielectric material by a force of greater than 1g into the mold

containing the at least one electrical connector and the at least one electrical wire,
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connector is capable of renmoving the pair of wires fromthe second end and
reinserting the pair of wires into the second end. 6 1. The block of Claim
52, wher ewo 20dwsed2ectrical wire is an insul ated el ectri ealr/usteos/osmnpri si ng
a col or-coded polyvinyl insulation. 62. The block of C aim 52, wherein the
at | east one electrical wre is connected to the at | east one electrical

connect whelsin ¢he dtaxbéomc apgterialtsusroupds at easities krsden@ dtitie é%ctff&?ﬂ? "c@hﬁe{:t@?
di el ectrlé: mat er i a{ el ected fromthe group conprising acrylonitri

but adi eAad 818/ tlgas ?F ecH®a BITet i n, pol yur et hanes, pol yvinyl chl ori de,
pol ystyrene, pol ycarbonates, polyesters, sui tabl e plastics and desirable
bl ends of the foregoing or other suitable materials. 64. The block of Caim
52 vvher ei n6Bne ddee ewgthod ofr@tlmm @5, ﬁJsthar ecegrisingtthe stay of feyndvingahi Aer 65.
nuf a hl png ir m nal | ock for a tel ecommuni cation cable
o HgThihe &

o 1 JBebet Fasuaken castome eleitical wie Te xpR%s 8n INGVidUALVES the at
| east oghtgineatthbfei béflﬁ@%hﬁéc el Iﬁélﬁlgtéa élgﬁﬁfcaﬁwﬁeé%meegle%c fcei ve a

first electrical wire and a second en apte 0O recelve a Sec

el ect ri@MINeIare; connecting at | east one insulated electrical wire to the
first end of each of the at |east one electrical connectors; and injecting
a dielectric material by a force of greater than 1g into the nold

cont ai ni ng Bhe atTh@ﬁ@th@@@f@Iaﬁmtww ref MR
el ectrical wire,wherein the dielectri ce mat er fé;@ﬁgﬁ%éﬁgg% ﬁ ?&Eﬁ

finét dReulgtion feexpesa medadlvﬁbmhwlecﬁorﬁalded lileergin Isqeesforovesl lw anumsutaﬂionm re.

66. Th lgﬁtaggﬁileﬂi cc%tﬁb further conprising the step of rempving an
out er Jacket "of “Irnsu atlon fromthe at | east one electrical wire to

expose an individual wire contained therein before connecting the insul ated
el ectrical %n res to the electrical connectors. 67. The nethod of C ai m 65,
wher ei n t he®8t ep bie MaiiRd apClaia Qﬁjt@'ﬂh?fa@(@l@”%flg@llgmiﬁgltbemmwdualewmese t he

i ndi vi dygy célﬂﬂe%tlﬁgriﬁé‘\/ﬂ%@ tb 6L Bl trichl RERHSEBRIrAhA SRYL-AL O hnection

di spl acenent cont
15 between the electrical connector and the individual wires.

69. The method of Claim 65, further comprising cutting the individual wires
and gathering a plurality of wires to form a cable.

20 70.  The method of Claim 65, wherein the electrical conductors are soft copper
wires having a gauge of about 19 AWG to about 26 AWG.

71. The method of Claim 65, wherein the electrical wires further comprises an
outer jacket of polyvinyl chloride.

72. The method of Claim 65, wherein the dielectric material is acrylonitrile
butadiene styrene (ABS).

73. The method of Claim 65, further comprising connecting a moveable
30 connector to the electrical connector after molding, the moveable connector comprising
a pair of wire receiving passages movable between a first position in which a pair of

wires are held apart from the second end and a second position in which the pair of
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68. The nmethod of C aim65, further conprising aligning the individual

wi res and connecting the wires to the electrical connectors to form an

el ectri cavocossnsesi2zson s between the el ectrical connect orcand2da0s@394ngi vi dual
wires. 69. The nethod of Caim65, further conprising cutting the

i ndividual wires and gathering a plurality of wires to forma cable. 20 70.
The net{pds afe fAseitedbhio theeseRbAd tdhd, Wh@ffémltﬁ@boﬁﬁ@@tuﬁtscuai‘)a@neeoﬁﬁ@‘mo\ﬁﬁ@per

w res having a gauge of about 19 AWG to about 26 AWG 7 1. The method of

d ai m 6te paepkwiies fronethecseqond end ard reinsenieg the ppiriof sdregintauthersgogpret  of
pol yvi n¥I]1 chloride. 5 72. The nethod of C aim 65, wherein the dielectric
mat eri a Cils acrylonitrile butadiene styrene (ABS). 73. The nethod of Claim
65, further conpri si ng connecting a noveabl e so connector to the electrical
connector after nplding, the noveabl e connector c rising a pair, of wire
F ecdi ving pddsagelnaEIBPe Of CHaIEEADARFIR & @ﬁﬂia&ﬁrgjpwf Qairical yies P

W res a&ﬂop%@e part fromthe second end and a second position in which the
pair ofwres are inserted into the second end, wherein the connector is
capabl e of renovi ng the pair of wres fromthe second end and reinserting

the pair of res and 74. The net f m 65, wherein
the insul at out Q.Ji%?&oig?ﬁ @é&ughér E%mBFISIBScﬁgBW%%y C%’ﬁléo%loffuod of
G ai m Gpgyfau BPeE:teré”Wr'e%' i Pi!h'ér SilbdecPdicgeal wirgh cb iﬁgﬂg Blopet ri cal
W res, egg% o(% the 1 nsulat egc Pect rlﬁc%% vc\frgs corrplrriesfngfplgsc orccoded out er
jacioet catied atiter jemkiebd of Cl aim 65, further conprising a robotic apparatus
adapted to connect the electrical wires to the electrical connectors.

76. The method of Claim 65, further comprising a robotic apparatus adapted

to connect the electrical wires to the electrical connectors.
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