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H GH DENSI TY H GH PERFORVMANCE TELECOMMUNI CATI'ONS/ DATA LI NKAND CONNECTOR

W TH TAP AND CONTACTDI SPLACEMENTASSEMBLY 10 The invention relates to a high
density high perfornmance tel ecomuni cati ons data processi ng and connect or
assenbly with tap and contact displacenment assenbly and to a process of
formng it. Conmmercial space is often provided as open floor areas. These
are often 15 divided into work areas (cubicals). The occupqpﬁ5bfwmﬁe
commerci al space typically determ nes the nost efficient use of the flpor
space for its own needs and sel ects how the floor space is t o Hs ik ded
into small er working areas through the use of portable wall panels and
simlar structures. So called "systens" furniture is used for dividing 99 0
1 936-6 1 | arge floor spaces into smaller work areas (cubicals).
Systens furniture arrangenents typically utilize interior upright
space-di vi di ng panel s which connect together serially, through two panel
straight or angled connections, or through suitable three- or four- panel
connections to define a large plurality of individual wrk areas. Such
panels are 5 typically less than floor-to-ceiling height and cooperate
with other furniture conponents to define an equi pped work area. Each work
area nust be supplied with adequate el ectrical power and comruni cation
cabling. Various systens and conponents have been devel oped i ncl udi ng
nodul ar el ectrical systens which cooperate with and which readily nount on
10 the panels. This allows the panels to be reconfigured and allows the
supply of power to the work areas.

5 Y
HIGH DENSITY HIGH PERFORMANCE
TELECOMMUNICATIONS/DATA LINK AND CONNECTOR WITH

TAP AND CONTACT DISPLACEMENT ASSEMBLY

10
The invention relates to a high density high performance telecommunications

data processing and connector assembly with tap and contact displacement assembly

and to a process of forming it.
Commercial space is often provided as open floor areas. These are often
15 divided into work areas (cubicals). The occupant of the commercial space typically
determines the most efficient use of the floor space for its own needs and selects how
the floor space is to be divided into smaller working areas through the use of portable

wall panels and similar structures. So called "systems" furniture is used for dividing




Systens have been proposed to avoid the use of a | arge nunber of
conventional four pair communication cables fed through floor conduits or
ceiling clearance spaces to the various work areas. Exanples of such prior
art attenpts include the systens and 15 devices disclosed in U S. Patent

Nos. 5,272, 2drge flooi Sfhces nta smtalerdRbrk3néhs (bubitals)u Systemisdumitoryvardngements
proposed relating to power |ines and systens furniture. Many of these.

systens incl L che g0l st i : ower

CY anom st or B lbkpueRbL oG shicRfiting folkls B &t AMRRALEDE0
di scl oses a lticircuit, electrical, system.which_js used w th wal l '
panel o The tBiough e Hanel Sraight ot Beled FaHAEL iR Of eougs FlmbE ey o SOty ee
live and three neutral conductors for defining three separate electrical
circuits eadinglsonnestigns tpdafinea latggtplumlity ofjadividualevorkaegas: Spchipanels(age
receptacle unit) can be plugged 2 3 into the power block for selective

engagermnerst wiypihalgn&mhm ﬂﬁoﬁ-ﬂﬁ&:etlfifgﬁhezf@it alédoperatdl wiktDorhier fubiitirsytaiiNents
provi des great advantages with regard to power and sel ecting one of the

vari ous ci rQHid?@%‘f‘%%éeﬁ‘?%Ii?a%i‘%a- after the wall panels are put into place,

using the tap e systeminvolves a great many conponents and is
particular to th wer distribution prohlem. U. Pat ent 5%36,370

di scl oses anot he&%ﬁe&"ﬂf cHfFa s‘%?teﬁff g-}ppﬁgfg itk h%eﬂl‘%?i aFCtE cBOWFY i ng
wal I's. The systemis prefabricated and includes el ongate harnesses nounted
wi t hi n chanmsinynygicationesabling. | Magiohesystems andecarppanentsi bawgi hegnndentslopsd

Adj acent harnesses are electrically joined by flexible electrical junpers

whi ch cr eat einpludigigInhddula @fvearival $y3tenmy Whiclp cveperatd with and Which réadiliyafiouit oxi des
significant advantages as to ease of use. However, the system again
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the work areas.

Systems have been proposed to avoid the use of a large number of conventional
four pair communication cables fed through floor conduits or ceiling clearance spaces to
the various work areas. Examples of; such prior art attempts include the systems and

15  devices disclosed in U.S. Patent Nos. 5,272,277; 5,160,276 and 4,928,303. Numerous
systems have been proposed relating to power lines and systems furniture. Many of
these systems include features which solve particular problems relating to power
transmission and distribution ‘with systems furniture.

U.S. Patent 4,781,609 discloses a multicircuit electrical system which is used

20  with wall panels. The electrical system is a seven conductor system employing three
live and three neutral conductors for defining three separate electrical circuits each

having a separate neutral. A portable power tap unit (a receptacle unit) can be plugged



directed toward power distribution and probl ens associated with power
distribution. The invention is therefore based on the technical problem of
provi ding a high density high performance transm ssion and connector system
wi th high contact density for tel ecomunication and data applications, the

connector haito ne pogeodlopk\fet eélbctetengh@tiidnt Gith &BNBARE bf QRe tigee hiddits.
transm ssion parts can be connected with a consistently high signal

Al Tou ny o rasfit O S35 bl ity AEERS b BRIR) bOAS: o Yk i’ o

allowing a sinp S as we

rovi ding a production process .for, the asse . The solution to the
!to echnical p pgg‘eevlq‘ppgs HF &E@e Bgcapg%,tagﬁeé ?‘eo‘?m Kﬂ%‘qsrﬂ% putigtoplags, yping the
Furt her advant ageous devel opnents energe fromthe subclai ns. REPLACEMENT
SHEET 4 tap featurenthsisystem involvésa greatamenycompongntsasidde particilghtodtha potver hi gh
performance transm ssion and connector system for telecommunications and
data app§i cdistribugion phsbléth.n t he connector provides a good physical and
el ectrical connection such that transm ssion portions can be |inked while

mai nt ai ni ng hi gh | U8l §; ' frequency a i.cat.i ons
and whi ch systemall %%}\/s&ﬂ]%lézr a gi&r%ﬁl%sg%lgg%tp%{flo sﬁﬁ?ﬁ%%f@f Xf%gﬁhc}ﬂﬁgﬁ or.
According to the.i.ﬂyenti?n .0 a first as c,t,gi‘here i s _prqvided, a

t el ecomuni ERACE SHYAg: Wall§- n | Iy ystemh FeRetrbrisated #pd ynclpdssflprgate; hamessps
assenbly cable conprising a plurality of transmssion lines, first and
second 10 meuateflawisthianchannele hitl sxtenfiipieriarlye of dbp espadevdividing spodbers. at
first and second ends of the CDA assenbly cable and respectively conprise a

contact al i gyijeeht Refdssés it Wikichitatly ljbifed BpdleriMe eRciridhlcfubipes ®Ah &&d act
el ements, which are respectively located at the end, are respectively
di sposegy plug like connections with power blocks. This system provides significant advantages
as to ease of use. However, the system again includes numerous components which
adds significant expense. Additionally, the system again includes features which are
directed toward power distribution and problems associated with power distribution.
The invention is therefore based on the technical problem of providing a high
15 ° density high performance transmission and connector System with high contact density
for telecommunication and data applications, the connector having a good physical and
electrical connection, so that transmission parts can be connected with a consistently
high signal quality, even in the case of radio-frequency applications, and the system
allowing a simple tapping of signals at the connector, as well as of providing a
20  production process for the assembly.

The solution to the technical problem is provided by the features of Patent

Claims 1 and 17. Further advantageous developments emerge from the subclaims.
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on said contact alignnent body and extend froma position adjacent to said
line 15 termnal end toward said interface end, each contact el enent being
novabl e between a contact position and a non-contact position, each contact
el ement conprising a contact area and a |ine connection area for an

el ectrical connection with a_ljne, a housing, which is |ocated at the
respective ends, ‘&i§ an abirchof the igyention to aeRyvidser highidensisy digh perfrmanee ond
end in a | ocked position, 20 and the housings of the first and/or second
end of the tteinemissionnandatomestor aysterhi fok telecommamiiestions aadsdad lappliatios,

desi gned such that they can be mated with first and/or second ends of a
further tel qETHRLE @bi - ' . ctive
contact el enents ?ﬁe?ggﬁgﬁgﬂg&?{lﬁ g&Sg?%ggggﬂtﬁg%ﬁ%?{pé@eggél?gg{fg{%ga and
a tap being.,able.to be inserted.bhetween said. 25 .contact elenents, allow ng
el ectrical SIGNRISSIOPFORFIONS &%’bg?j‘%@?eémﬁﬁg@i’amem%lgwg ety eyepdenlugh said
assenbly conprises a wire guide, the CDA assenbly cable being designed as
twisted wirdregaeney applipatioas and avhigh systeenalipwssfar a sitnple teppingeofhsigrialsyatahe r e
entry side and a narrower wire connection side, said wire guide defining

W re paths aonsedhst antially equal length fromsaid wire 30 entry side to
said wire connection side and said wire guide being di sposed between said

CDA assenbly cablg.c3Rfing @b dhé Ofaléftionalal %ﬂ?&@ﬂ%ﬁox&%@ ik Nghd Qom@t]oa ata

i nvention in a second aspect, there 1s provi t conmmuni cat 1 ons

| i nk and conpect,.qr assenbl y, .c rising a .CDA assenhly cafl e,
conpri sing & priral Pt 9"’8?‘4% gﬁg‘ﬁ) iaoﬁ‘%f’ﬁ’?}é%‘?nf‘iant caﬁﬂn%Ego?lchWIQr Phce
end assenblies, which are respectively disposed at first and second ends of
the CDA assdBpspissigp|lines adfissk myserace veci/ 9sse@gb'rm§ea secowhinterface lend) assemblybody
including a ine end and an interface end, contact

10 The first interface end assembly comprises a first contact alignment body including a

line connection end and an interface end. A first end plurality of contact elements is
provided with each of the contact elements positioned and aligned by the first contact
alignment body and extending from adjacent to the line connection end toward the
interface end. Each of the first side contact elements is movable between a contact
15 position and a non-contact position. .Each of the first side contact eiements includes a
contact area and a line connection area for an electrical connection with a line. A first
end shield housing is provided wherein the first contact alignment body is disposed in
the first end shield housing in a locked position. The second interface end assembly has
a second contact alignment body including a line connection end and an interface end.
20 A second end plurality of contact elements is provided with each of the contact
elements being positioned and aligned by the second contact alignment body and

extending from adjacent to the line connection end toward the interface end. Each of
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5 elenents, which are respectively located at the end, are respectively
di sposed on said contact alignnent body and extend from a position adjacent
to said line termnal end.toward said interface end, each contact el enent
bei ng novabl e between a contact position and a non-contact position, each

contact el engnkecofdBideSéontact el@¥nBCls MéRBlcAbéwaer h%nﬁﬁﬂﬁ&ﬁlﬁdrp&@a%nf or an

electrical 10 connection with a line, a housing, which is |located at the

respective sai,d _co | annent. body .bei ng. di sposed at the second
end in a lO%ng%Ctﬁaggitgpb%a?ﬁ§g§1etasﬁlé&§(§ SRpEctReTpgRtS W@B‘gé’n‘ﬁ’f’%"t TR M2 end
of the telecomunications/data |jnk and conpector assenbly being designed
such that t @ coaReqsen afes fpryan plectricak copnention -witl @nlines nds sesond endy

t el econmuni cations/data |link and 15 connector assenbly, the respective
cont act el erensisg iis prévadedaivherest tteesdoend)gomtanttadighment bodyhés diepdsadtinahea and
a tap being able to be inserted between said contact el enents, allow ng

el ectrical skanalend!hidk® hbaiRSth £ N60Ked FbeltisRNER oL HRBRL sndfBifeidhfiiahs said

contact elements are associated with contact displacenment neans for noving

sai d contact__el ts.all ow ng..sai d, contact, 2 el nts .mve_bet ween
sai d cont actsegg)oct)lgi |o§riﬂ%11§ds g‘_\éﬁbv H%l?r‘l &?Rﬁ%aitangdg%qlﬁneqﬁﬁe F‘?‘FL%F‘%@&?‘% %ai d
tap and wherein said contact displacenment means conprises a contact opening
devi ce whi cHnatehiewitea fiyst endhshigldsands a second cand hirld ©f ansubgiantiallyl idgntiesdt s
said tap conprising a contact opening device engaging surface with post
recei vi ng operacangysyunieatioms/dataalirsramd connettion @ssembly?5 Contiat aleinepRr ¢artets by sai d
contact openi ng device engagi ng surface cooperating with said

canm ng/ | oclehélthe @ehtctlighmert By Rl aSéUniﬁFﬁosﬂ%r\Nhéhsﬁf dsb Xt erkPirield Sp to

nove sai d contact elenments into a non-contact position and to nove sal

cont act &l enent.in a. tappi Siti. n. furt insertion of said tap,
sai d pos1 t8 s ggf%%ma&eg Roﬁfug)%b(fp %@@885%‘%3 Vg@g!? lsrlgt‘,eé{]as{enqj’t%??&ﬁoﬂ LelgmeEnts by
said 30 contact elenents return to a contact position and said contact
el ement s maKer @pping sigaals cawigd by thegoptackelementsyp cont act portions. According
to the invention in a third aspect, there is provided a

The tap includes a tap transmission line and connected contact portions. The tap

contact portions make electrical contact with one of a first side plurality of contacts and
a second side plurality of contacts elements.

15 A contact displacement means is provided for moving contacts between the
contact position and the non-contact position allowing insertion of the tap between the
first side plurality of contact elements and the second side plurality of contact elements.
The contact displacement means includes a first contact opening device connected to
the first side plurality of contact elements. The first contact opening device is engaged

20 by the tap means for moving contacts between the contact position and the non-contact
position allowing insertion of the tap between the first side plurality of contacts and the

second side plurality of contacts. The contact displacement means preferably also

THIS SHEET HAS BEEN
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t el econmuni cations/data |ink and connector assenbly, conprising a CDA 6
assenbly cable conprising a plurality of transm ssion lines, first and
second interface end assenblies, which are respectively disposed at first
and second gnds of the CDA assenbly cable and respectively conprise a
contact al i gRFHEIRS dEeRPnAfONtAGt Apening device genngpiad 49 theseqond cidecphyralitpwfact 5
el ements, which are respectively located at the end, are respectively

di sposed on coatadtscmdtaadip @fl the tapemeaniso dhedfiret @ntaenOpeninydevidecsidtth® Becadd acent
to said line termnal end toward said interface end, each contact el enent
bei ng novabl ¥ t ko) “9%9_ i Lion seach
contact el err%rrll?%f:orrpri%?ﬁg&aﬁ%ofﬁfg%?;dg%g&gﬁd&a m%gggﬁt%{:at |§1ﬁ)ha$@ath or an
el ectrical 10 copnection with a line, a housing, which is |located at the
respective é}?&égongagf%os&tm act alignnent body being di sposed at the second
end in a |ocked position, and the housings of the first and/or second end
of the t@l ecommunihednyentionalspanglides apreresoofiforniog a seleconhynitations/date dinkned
such that they can be mated with first and/or second ends of a further

t el ecomuni caaidiconsdettatassdmbik irhdlidgbprovidingaréontactslimiiiiny bodyWith gfdoved fore
contact elenments in the mated state being contacted in the contact area and

a tap being t ' r ; | . 1:ng

el ectri cal s('?’gk;{rlagtlSsaﬁ%i gﬁ%dggfﬁggﬁlggwgge?{é%%ﬁ%aiesﬁleegndenn S aggoﬁ%%\gilﬁ sai d
housi ngs respectively.conprise lurality of male engl osure portions and
femal e encl c}gglgéooﬁ)’ﬁt |"g‘n ,re\f/ﬂ?t@?\t ieﬁ.gnéﬁ/xgﬂgteea YuF W‘F"eé‘gF\FPﬂtQC'ae@ont act
al i gnnent body, the nale enclosure portions of one housing being designed
such that tHeIWAS spacesradcagnigct displacentephmemberris powided qoonectedits enfls afithe her
housi ng, and sai d housi ngs conprising | ocking nmeans for |ocking to each
other. 10 contacts at the interface end. A wire guide with a plurality of wire channels is also

provided. The wire guide has a cable end with a small width and a contact alignment
body end with a larger width. The wire guide channels each have a wire path of
substantially identical length, extending from the cable side to the contact alignment
body side. A cable with wire terminal ends is employed. These wire terminal ends are
15  positioned in the guide channels of the wire guide and a contact portion of the terminal
ends extends out of the guide channels. The contact portions are electrically connected
with corresponding contacts at wire side ends of the contacts. The cable, the wire guide
and the contact displacement assembly are joined by applying an overlay molded
housing. The overlay housing is applied by positioning a portion of the cable, the wire
20 guide and a portion of the contact displacement.assembly. in a mold and injecting
material in the mold to form the oveflay molded housing. The connected elements with

the overlay molded housing forms a single contact displacement assembly.

Tl —ed




The invention al so includes a process of formng a 25

t el ecommuni cations/data |ink and connector assenbly including providing a
contact alignnment body with grooves for contacts and spaces for receiving
Wi re side contact ends. The contacts are positioned in the grooves with

W re contact ends extending into a wire and wire side contact end receiving
spaces. A cont acilTheivérs contaet andsandishe contaqs warei sidedensls areeprefogatly eleauicallyt t he
contacts at 30 the interface end. Awire guide with a plurality of wire

channels is cahx&eteamlmnicmﬂxdmgr@r giefaskshid deldegd bl @hthchalighnfent BBdy

wi dth and a contact alignnent body end with a | arger w dth. e W re guide
channel s ea A 1\ laaehd A ical. | , ndi ng
From the cabrians ifbhdsinilsdeihs RIATH bt & ke iend PP |
wire termnal ends is enployed. These wi.re term ngl ends are positioned in
the guide C it Bousme ey e guFTiny ol edhoushie et ergblyrdefinesoruppertrailsy ni nal
ends extends out of the guide channels. The contact portions are

el ectricllly condephualityiof thecsingle cputacti displacemenicassembliasi are pfovidedd eThesels of
the contacts. The cable, the wire guide and the contact displacenent
assenbl y ar erd inbéiRd ifto aAhRIY ERtheAi fobrHRE lagil GFdpdres! STRIshicld @lepef Aldy
housing is applied by positioning a portion of the cable, the wire guide

and a porti t - i i i Bj.ecting
matori ot i n s s o8, 8F bl BERRECLoRARATRA 1l Do SFIE o808 BHEG 10
3: ggF ggzn;\n n %ﬂg@{‘:@.ﬁﬁ}’ f,i(ilax?t%/cam{ﬁgleddelgggrsnls nrga)]: be mated sblyn g(lmenegtci)r?gt ?lfet alignment

portions. The alignment portions (alignment tabs) are preferably male and female in an
10  alternating arrangement, whereby two shields of substantially identical form are mated
by engaging the alignment portions while the shields are facing and one is rotated 180°
with respect to the other.
The shields are preferably formed of a plastic with embedded metallic elements.
The metallic elements may be for example stainless steel. This provides an important
15 ' shielding function (shielding one mated contact set from adjacent mated contacts). This
advantageously affects the performance of the connector interface ends when they are
mated with a substantially identical interface end. After inserting a contact alignment
body of each single contact displacement assembly into each space of the shield, the
contact alignment bodies are locked into place. When the shields are mated, the
20  contacts are engaged for passing electrical signals. |
An indicator label element for a first side of the shield is provided and another

indicator label element is provided for another side of the shield. Each indicator label



The wire contact ends and the contact wire side ends are preferably

electrically connected by. ultrasonic bonding (or ultrasonic welding). The
contact alignnment body preferably includes nold housing receiving sockets
for receiving material of the overlay nolded housing therein. The overl ay

mol ded housietement éhelndds| receleingngreowspfoo réceiving 4. plarality of the fuppbirilé ty of
the single contact displacenent assenblies are provided. These are inserted

nto a shi eldoflEa0ih Y Sindle Conblct uRplabimt SRARESs a1 T WSl Choshpon
al so includes a plurality of alignnent portions corresponding to each of
the spaces. Jwo substantially identical shield el ements may be mated by
connecti ng t%&“%“?‘?'g’i t portions. The alignnment portions (alignnent tabs)
are preferably male and female in an 10 al ternating arrangenent, whereby
two shields of suihstiByantign isexplainediin siorg detail belew mithaefersnce tomprefegrethe
alignment portions while the shields are facing and one is rotated 180[err]
Wi t h respectexemplaheembddtmentI e it Tighdg are preferably forned of a plastic
wi th enbedded netallic elenents. The netallic elenments may be for exanple
stainl ess steel. i i LECROT, t . i ing . fu [ on

(shi el di ng one rreﬁf%dchgﬁtggg%e?@ﬁ% a‘.;i] acsé%talnﬁ:?egbgé:%t%é%t scﬁta{#hi S

advant ageously affects the perfotnmance of the. connector interface ends when
they are mated m‘{‘w?%?e?ﬁ‘b‘sﬂsgﬁwtﬂmr@lﬁ%% ipterface findsit ace end. After

inserting a contact alignnent body of each single contact displacenent
assenbly into eadigspAcBoWs a ke tohiperspectivieeview rof c shielli ementtofitheli es are

| ocked into place. Wen the shields are mated, the 20 contacts are
engaged for passicontaet disgladenrht sssgnbly of Fid11j ndi cator | abel elenent for a
first side of the shield is provided and another indicator |abel elenent is

provi dedpf or anotfgromi ; i iveaell dffl r | E el ement
i ncl udes receivi ngggr%%}g)gvsso% %%@%@Ei‘%%&"a plaudrfgﬂél gt?élgfel%rﬁegx?gﬂ f:?ort rails
to cooperate wit I}At.he singl e contact displacenent assenblies and the shield

to forma

Fig. 3A shows an enlarged view of the detail A of Fig. 2A;
Fig. 3B shows an enlarged view of the detail B of Fig. 2B;
Fig. 3C shows an enlarged view of the detail C of Fig. 2A;

15 Fig. 4 shows a cross sectional view of two shield elements in a position
oriented for mating, with the tongue element shown in phantom in the
locked S mating position;

Fig. 5 shows an exploded view of an interface end with the tap shown in
a position for engagement;

20 Fig. 6 shows a perspective view of interface ends of a single contact

displacement assembly (CDA), a component of the six circuit CDA of

Fig. 1;



connector block. The invention is explained in nore detail below wth
reference to a preferred 5 exenpl ary enbodinent. In the Figures: Fig. 1
shows a perspective view showing a six circuit contact displacenent
assenbly including two interface ends; Fig. 2A shows a |left top perspective

view of a shi el drgd e ehowy a lchRsSQtoAMvieW DF A GREERe ARSSIMAEifle Fi 9. 1, 10
Fig. 2B shows a right top perspective view of the shield el ene of Fig.

2A; Fig. 3A sho en| .vigw of the detail A of Fig. 2A; Fig. 3B
shows an enl ar g\g@@‘?gﬁegﬂﬁgﬁgﬁﬁe’ail B of Fig. 2B; Fig. 3C shows an

enl arged view of the detail C of Fig. 2A, 15 . Fig. 4 shows a cross
sectional view oFig-wiB shews & tap &iewof aj eable Wishitwistad pair avites passing nat i ng,

with the tongue el ement shown in phantomin the | ocked S nmating position,;
Fig. 5 shows an explgidesireigavdeaindzonneacting foaoataesdf i dontadealighpheahown in a

position for engagenent; 20 Fig. 6 shows a perspective view of
interface ends ofody 8f finRrfaedbmtt di spl acenent assenbly (CDA), a conponent
of the six circuit CDA of Fig. 1; 8 Fig. 7A shows a cross-sectional view

Cop vi ew of o cabi SreRSERbePEs s TSP Hulhng Through & wire gul de.
and connecting tqg_contacts of the contact alignnment
Fig. 9A shows a perspective view of the contact alignment body with
contacts attached to a lead frame and connected contact displacement
device being inserted therein, prior to connection with the wires and wire
10 guide;
Fig. 9B shows a perspective view of the contact alignment body with
contacts attached to a lead frame inserted therein, prior to connection
with the wires and wire guide;
Fig. 9C shows a cross sectional view showing the contact alignment
15 - body prior to insertion of the contacts;

Fig. 9D shows a bottom front perspective view showing the contact

alignment body before being associated with the contacts and contact

displacement device;

Fig. 10A shows a cutaway view showing a portion of the cable and
20 twisted pair terminal ends;

Fig. 10B shows a cross-sectional view of the cable;

Fig. 11 shows a interior side front perspective view of the color indicator



5 body of an interface end; Fig. 8 shows a perspective view of the
wire guide; Fig. 9A shows a perspective view of the contact alignnment body
with contacts attached to a | ead frame and connected contact displacenent

device being inserted therein, prior to connection with the wires and wire

10 gui de; ki 9. . 9B shows. a perspective vi ew, of e contact alignnent
body with cont actl%beg?ﬁ‘isﬁ*é‘&‘%“&°’ﬁ&%@%?faﬁme tﬁ?&?’ﬂ’g’q‘)‘{‘ﬂér in, prior to
connection with the wires and wire guide; Fig. 9C shows a cross, sectional
vi ew showi ng t he Fignihshows jagnintesior Bile front perspsetive miemoof tthe icirswit t i on of
the contacts; Fig. 9D shows a bottom front perspective view show ng the

contact al i gnmentindicationiebed sappuet slgmastssfohasiceimiuittohfact gigplhcaient and
contact displacenent device; Fig. 10A shows a cutaway view show ng a

portion of the cabl.g Qfﬁg_l. twisted pair termnal ends; Fig. 10B
shows a cross-sectlor@f] viéw’of the cable; Fig. 11 shows a interior side

front perspective,.vi f the.color indicatqr 9 | abel qof the six circuit
contact displace tﬁgg ?le& top; ETSpective; yjew o5 %@\Rfﬁcé?fg}nﬂtt@rq‘%r si de
front perspective view of the circuit indication |abel support elenent of
the six circuit dwynHew; di spl acenent assenbly of Fig. 1; 5 Fig. 13A
shows a left top perspective view of the tap according to the invention;

Fig. 13B shows a right bottom perspective view of the tap according to

the invention;
Fig. 13C shows a front view of the main tap element, prior to the main
10 tap element being connected with lines of a cable being joined with a tap
molded portion;
Figure 14 shows a partial side cutaway view illustrating contact between
contacts of mated interfaces; and
Figure 15 shows a side sectiona.l_ view showing a mated interface with an
15 inserted tap wherein a line is tapped and a downstream line is
disconnected.
Referring to the drawings in particular, the inQention comprises a multi-circuit
contact displacement assembly (CDA) generally designated 10. The assembly includes
a first interface end assembly 6 and an identical (substantially identical, apart from
20 minor tolerance variations) second interface end assembly 8. Although the interface
ends 6 and 8 are identical, they have male and female portions (alignment tabs) whereby

they are adapted to be positioned in a mated contact state. Each interface end 6, 8 is
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Fig. 13B shows a right bottom perspective view of the tap according to the
I nvention; Fig. 13C shows a front view of the main tap elenent, prior to
the main 10 tap el enment. being connected with lines of a cable being
joined with.a t | ded, portion; Figure 14 shows a partial side cutaway
view ill ust r‘g‘FPﬁ% ‘ggﬁt‘ﬁ'&‘i P%é?%r?"&% 198 t“gthcﬂm%ﬁ’f wylti-gircuitGRAdo psevddes gur e
15 shows a side sectional view showng a mated interface with an 15

i nserted taginkingrofitransmission lines atdhpemitazhintexfadesand tto pruvidela tapping region for

di sconnected. Referring to the drawings in particular, the invention

conpri ses a tappiid thel Kited] tTHOMUREEirdditSdontee RPhceRfehe FeblyCRM y
desi gnated 10. The assenbly includes a fi rstﬂ%nterface end asssg%‘gﬁgﬁg} and

Var at1 ons) "SeEbAcf pPredil SRRNAE Biner kb foiBofitns ot R moRHEE SR o5 o
d 8 id ical, t I nd f I i i t tab
aher aby Sheyise 8RR ABEY PP P ol cPHac o i sum s encepioyide

interface end 6, 8 is 10 i ntended to be used for nmating connection with
anot her nul tih peiatielufsachCi/thtes) foreighieenaliffenait singlotortica displasaheai akientsieat t he
contact interfaces and to provide a tapping region for tapping the |ines.
The mul ti - ciif phiallelgRoviaing adhSBbR&GB B Hvopas Gigly.y 10 is particularly useful
when di sposed in nodul ar office furniture conponents such as nodul ar walls

5 used to nmake of fq s . Sty of contact cprcuit ass l'ies
may be provided iF?lé'p]agrg)l‘ﬁgj é‘%?ﬁ‘?‘h‘t g:sl?%{ #rs gjé{}‘ %8'? “}%‘f'ﬁaﬁf 88% GdF#lF‘}é‘f‘gr‘i‘tS?‘ﬁ? gle
contact displ acemigt assenbl i ﬁg in Bar allel providing a nultiplicity of two
pai r |ines. NeP§neg 12 suepesting a plurality of contaspalignment badienith Asdischssed fsthérs, 8
having a shield

10 below, the contact alignment bodies 14 may be snapped into shield housing 12 where

they are retained for providing one connection side at a contact interface. The contact
alignment bodies 14 are part of single contact displacement alignment (CDA)
assemblies 18. In the position as shown in Fig. 1, with the single CDAs 18 supported
by shield 12, color indicator label element 16 may be connected to the single CDA
15 assemblies 18. Additionally, a circuit indicator element 20 may be connected to the
single CDA assemblies 18 on a non-tap insertion side of each interface. On a tap side

of the interface, the single CDA assemblies 18 are exposed.
Fig. 2A shows a left top perspective view of a housing, particularly a shield
housing 12. The shield housing 12 is preferably a unitary molded structure. The shield
20 housing 12 is preferably formed of a plastic with embedded stainless steel fibers or
stainless steel elements to provide an electrical shield function. The shield 12 has an

upper surface 26, a tap access side 28, a non-access side 30 as well as a bottom 32 (see

11



housi ng 12 supporting a plurality of contact alignnment bodies 14. As

di scussed further 10 bel ow, the contact alignnent bodies 14 may be
snapped into shield housing 12 where they are retained for providing one
connection side at a contact interface. The contact alignnent bodies 14 are
part of sin@ig 1g0Mhadottdins}? ichiiens taigug 3dastiic floMdes af RiifdgeMSntlfinctiéh t he
position as shown in Fig. 1, with the single CDAs 18 supported by shield

2L oool Or ! 6 CRlyltio o ShRIRA! erS, T i RONRERAG 4 orlie pelfi e 1A 15

assenblies 18. Additionally, a circuit 1n at'or el enen

connected to_th ingle CDA asse | es, 18 on nop-tap inpsertion side of
each interf & v;c?e(ﬁr gggagﬁnlggﬁdgacinfsg? “\ch‘gl‘ésr? ,e“Pﬂ’é“@iH‘?&Foé‘ Brmdatemals i es
18 are exposed. Fig. 2A shows a left top perspective view of a housing,
par ti-cul ar | gnelosse perion dQ<thase are alsymefersed tolad alipurnémdattsR Tlsesptved encidsuye a
unitary nol ded structure. The shield 20 housing 12 is preferably fornmed

of a plaSti gomiohh 38yedaar foradonhestidnSifeslo iitheics s St P tRBEe Hetl! 36
el enents to provide an electrical shield function. The shield 12 has an

upper surfa t 0 : S s,.sj.de 30 as |l ,as a
bottom 32 (?goe‘g&s %Ir ge.a&l)a3 qﬁglogo‘?fg%hatgﬁgfegg?-&g&egg atno{l i S’éﬁ%% Hlale
provi des an er‘igglgemegi f nctdi on for co nec&i on of two_jnterface ends. The
tongue 34 i fEYOREPY 'PBr#éd"é‘ i /BIeTIgR SUrigge of YpPLYPOFRAN 264 g dhe Haderside pr
shield includes a nale enclosure portion 38 and a femal e encl osure portion
40 (these abetteiside 32.cthe dongus Hsingludgh e sngagaimeit. bekhled2 withoa dovkingsreae 5
portions 38, 40 mate for connection of two interface ends. The tongue bezel

36 provideseligs. Thizeallohsi d\keking®T ok ihdfade0di8!By Mg HRMMRIESF BB enPRfement)! f ace

of male enclosure portion 38 and an interior surface of upper portion 26.
On the degrs] : t ' 4 includes an _en ejrent
bezel 436w’ thieg‘aggagtl?gfg Br%gkar%hgésaé.gppf h?gﬁ{gﬁlr%vu\%% sgoméﬁipﬁﬂﬁ%malgﬁéngﬁge{?ace
si de by engagenent ,of the.engagenent 10 . bezel 42 with the back edge of
upper porti gﬂleéﬁnaégémm lﬁglﬂﬂ&g{%d’}?fq“i‘mﬁsgﬁ Pryvifing a frigtion sypfaceq AThesstoRst s i n
| ocking the assenblies by providing a friction surface. The stop

portion 46 provides a stop function upon contact of the front edge of stop portion 46

with a front edge of the shield upper part 26. Interface sides of single CDA assemblies
18 are connected to each other via single CDA assembly cable 22.

15 Fig. 3A, 3B and 3C provide enlarged views of the shield 12. As seen in Fig. 3A,
at the access side 28 tap entry portion 50 delimits an lipper edge of one side of a tap slot
56 which will be defined by mated interface ends. At the tap side 28, the male
enclosure portion 38 includes a female recess 52 and a male portion 54. Male portion
54 is tapered to allow ease of connection of the two parts for mating contact. As can be

20  seen from Fig. 3B, just behind each enclosure portion (both male enclosure portion 38
and female enclosure portion 40), the shield housing 12 has locking slots 57. These

locking slots 57 are used for fixing the single CDA assemblies 18 to the shield housing

12



portion 46 provides a stop function upon contact of the front edge of stop
portion 46 with a front edge of the shield upper part 26. Interface sides
of single CDA assenblies 18 are connected to each other via single CDA

assenmbly cable 22. 15 Fig. 3A, 3B and 3C provide enlarged views of
the shield 112. Abesshinld 12 i5i showBAn apositien adented for omtiR@ withpamotheryshieddt i on
50 delimts an upper edge of one side of a tap slot 56 which will be

defined by rusiHgilntigFigae ends. At the tap side 28, the male enclosure
portion 38 incl uges a female recess 52 and a nale portion 54. Mal e portion

54 is tapered to I Se.. of ion .Qf. the two, parts for matin
contact. As can b@k‘zﬁxﬁoggea nm?%l%%wpgs%&g@? lj%dgctlu e ‘&B@dﬁtﬁrff quggﬂ}tggd
portion (both male enctjhtgsure portion 38 and fenal e encl osure portion 40),
the shield SR O1HAS agsgeiated FableA2s Epeh intedace snslafi thy (NAesseablnil® used
for fixing the single CDA assenblies 18 to the shield housing 12 12. The
shi el d 12 i singlndesrani avedaypowideddwusing 881t Ehis beerlayanolde housing$8diab @ furkkion! d
housing 12 in Fig. 4. Fig. 6 shows a single CDA assenbly 18 including a
single int eraﬁgﬁixﬁ]&m&ioaa@o%gm&r bf ORA ifferfhdiCerSSOCDA! 8def : gs.gfthe Each
e

interface end of e CDA assenbly 18 5 i ncl udes an overl ay ousi ng

58. This ove h i 5 s_a funcki | Oi ni t he, var.i ous
conponent s o#deg%%&gﬁhg?&ejrh P ‘ggé@ §gdn‘glp9%[ﬁlpggl§gﬁ%§ §8-1§.h’éfﬁé“%3§ﬂ§9d e d
housi ng 58 incl udes support rails 60. These are discussed further bel ow
Each assenblBflovy Epchassgmblygtialgo includss o cantaghatignmenidendy 14 ith portagts 82t s 62
and contact opening device 66. Each interface end of the assenbly 18 al so

i ncl udes a XOd contactoppmingeddidce(e cEdehgnteifice éhB ofrhke &ssgmbly) 18 Ms@inchitleshows a
cross-sectional view of an interface end of CDA assenbly 18, taken just
above thg copfraghide 68 (e Fig.I7A, 7BnBFiEQEN that the overlay nol ded housing
58 extends into a region of the contact alignnment body 14 to connect

overl ay nol ded

Fig. 7A shows a cross-sectional view of an interface end of CDA assembly 18,
taken just above the contact surface. It can be seen that the overlay molded housing 58
extends into a region of the contact alignment body 14 to connect overlay molded
housing 58 and alignment body 14. In joining with the portion 40, overlay molded

15 housing 58 also houses and surrounds wire guide 64. Overlay molded housing 58 also
extends into the channels 88 which are provided for twisted pair terminal ends 110.
This is discussed further below.

Fig. 7B shows a cable 22 with twisted pair terminal ends 110 extending into
wire guide 64. The twisted pair terminal ends 110 also extend into contact alignment

20  bodies 14 where they are connected and make contact with contact 62. The structure
shown in Fig. 7B is the single CDA assembly 18 just prior to the application of the

overlay molded housing 58.
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housi ng 58 and alignnent body 14. In joining with the portion 40, overl ay
nol ded 15 housing 58 al so houses and surrounds wire guide 64. Overlay

nol ded housi ng 58 al so extends into the channels 88 which are provided for
twisted pair termnal ends 110. This is discussed further below. Fig. 7B
shows a cabl e 22 FRig.t&showis shewirg gride 64 mithreavarietydd charmels)é3e lhesachannals 63 r e
guide 64. The twisted pair term nal ends 110 al so extend into contact

al i gnment  2Qure siBificaist at $heytioeidé Bielsted pair ChANMEN vaictpdie of Bt tamatPidentidal N
contact 62. The structure shown in Fig. 7B is the single CDA assenbly 18

just prior t | Gaitd : v I i : Fig. |
" hows. ¢ e i EoAPkd GRGIR, politteoly 3h Wi WD, (ifled BiPWis T, o Showm ' 2
are significa th rovide.tw sted pair channel s ich ar f

subst ant i al I} Hadde st “E‘E’ﬁ\jbﬁﬁ#‘?‘é?ﬁeﬁﬂ’é‘afg'&&ﬁfidé “gwhoegﬁsf?ttbétaé%@ PF St

way, tw sted pair wires 110, as shown in Fig. 10 can be used which have

t er mi nat iSng lewgis fahi eakh atwisted - pairb3{ &int This| provides sasignificant @dyrntageoas déach
twisted pair 110. This provides a significant advantage as to

manuf act ur i nganuficherinpli Weird uide G4Uieiades AlpmrRAL Eﬁmﬁe%@ésa% il faehlitad
facilitate alignment of the wre guide 64 and the contact alignnment body 14

el p ot ai n PRl of B FAEHAR Eel iPoddlis MR B OARM e 1™
cl Gronts 62 Wit Buideoh 8P daeIpdFSCechage beigs B3 YR BF@AFAR oot geir

subsequently renoved) and contact displacenment device (or contact
di spl acenmentwithinitheeghagaels 63 of wire guidséén in Fig. 9A, the contact opening
device 66 has a tap camfollower 68 with | ocking protuberances (or posts)

70 for lwcking irFigheB chowatie deatct AldmedtBodyal® With laSiRlatddSontiet elémenteezel
15 ranp 72 which allows insertion of the tap 138 and begi ns novenent of

the contact 62 still connected to a lead frame 73 (the lead frame 73 is subsequently removed) and

contact displacement device (or contact displacement device) 66. As can be seen in Fig.

9A, the contact opening device 66 has a tap cam follower 68 with. locking protuberances

(or posts) 70 for locking in the contact position. The cam follower 68 includes bezel

15 ramp 72 which allows insertion of the tap 138 and begins movement of the contact

opening device 66 for moving contact portion 76 out of engagement as a tap 138 is

inserted between contacts of mated interfaces. Each contact element 62 includes a
spring portion with bend 74 a.nd barbs 78.

As can be seen in Figures 9A and 9D, each contact alignment body 14 has a

20  front end with a receiving region 79 and a similar tap side receiving region 79'. These

have at their very front edge a engagement bezel 80. As can be seen from Figs. 9A and

9D, each bezel 80 is on an upper and lower side of each alignment body 14. At an

14



openi ng device 66 for noving contact portion 76 out of engagenent as a tap
138 is inserted between contacts of mated interfaces. Each contact el enent
62 includes a spring portion with bend 74 and barbs 78. As can be seen in
Figures 9A and 9 con t al i.gn body 14 .h f ront d with
 Pecet vi ngHReL g ob8RA ciRAt e BT Ta ¢ ot Ao fesFiaen e
have at their very front edge a engagenent bezel 80. As can be seen from

Fi gs. 9A andit the baglsiderefeantagt alignnesnt hady) phdrereiate wisreushannelice38ots wald las

al i gnnent body 14. At an 14 upper side of each contact alignnment body 14
there is pralignfefit slo890fsce®ig dA)ement 82. At .the back side of contact
alignnent body 14 there are wire channels 88 as well as alignnent slots 90
(see Fig. 9A). Clg ody
14. This incl udes%9‘2@h&"?%;ﬁﬁﬁfsﬁé.‘*ﬁgff’r%?%?‘;?‘r%%sgg’é*‘ﬁ aﬂa*ﬁ@%%ng Al gs.
9D and , re.C| at ed t.he, o ed housi n xt ends
ip to tHe Baked g B Pe 3t 46 BryiPRings ¥ oD S0 ded OIS ARISEER, v ng
sockets 86 and into nol ded housing receiving space 96, thereby unifying the
contact al i ritbapvertapymalded howsing Sexjends apda therreanside of) stapt sdge 82) sxtendanect ed
contacts and tw sted pair termnal ends. This assenbly technique has the 10
further adviaty moRletl hdusihd fecoivitip sopke®B6latd it imoRigd FBusif@ feckiviig. space 96 and
7B), surrounds the cable jacket 112, surrounds the twi sted pair term nal

ends 110 a”ﬂeﬁﬁ%%ﬂﬂ?mgQﬁé’c&ﬁlﬁctéﬁ&ﬁﬂx&ﬁ'boﬁ%%pﬁ@%& gmdeﬂgs s?@uﬁede?ec% fverlay

nol ded housi ng surroun rear portion of nrren body
14 and extends into the éadedep in fel Vi sock%s sur ounds the
wire cont actorpeit F%‘l‘@“\%ﬁ@ JuistedRatt: iHy sggse yaﬁ’&h‘&ﬂ% ‘Hﬁth t he

nol ded housi ng recei ving space 96. This results in, anobng other things, a

j oi ni ngtQ®f e adbvantigacthat thel oveslay mplded dwusiog 581 (sgnrﬁ;gs ®ody and BLh t hat
there is no strain of the individual tw sted pair termnating ends 110 and
there i s nosurrounds the cable jacket 112, surrounds the twisted pair terminal ends 110 and

extends into the terminal end panel_s of wire guide 64. Overlay molded housing 58 also
surrounds a rear portion of contact alignment body 14 and extends into the molded
housing receiving sockets 86, surrounds the wire contact interface engages the contact

15 * barbs 78 and also fills the molded housing receiving space 96. This results in, among
other things, a joining of the cable jacket 112 and the contact alignment body 14 such

' that there is no strain of the individual twisted pair terminating ends 110 and there is no
strain at the contact interface between twisted pair terminating ends 110 and contact
elements 62. An alternative embodiment of the invention may also be provjded wherein

20  no wire guide 64 is provided. In this case the pair of terminating ends 110 are welded
or otherwise electrically connected and affixed to contact elements 62 and the overlay

molded housing 58 is applied. The overlay molded housing 58 provides isolation of the

15



strain at the contact interface between twi sted pair term nating ends 110
and contact elenents 62. An alternative enbodi nent of the invention nmay
al so be provided wherein 20 no wire guide 64 is provided. In this case

t he pair of_t.erm natj,ng-send [ .ot.herw se electrically
connect ed a%ﬁﬁﬁ’?’?e#}%t ﬁggﬁgéé?ntgfog%%ﬁ:g%gtzr%gmgedt he overl ay nol ded housi ng
58 is applied. The overlay nol ded housing 58 provides isolation of the 15
twisted pairs 1 Hig: 9Gishows p grastsectiondrdew of thecontaet aliggmenttpdyH4y. Inglisshows
a cross-sectional view of the contact alignment body 14. In this view the
recei vi ng reigiahe redeiving ragiom79'ak singwvnralod itk therepgapeinent béxelr80. Bithefwnt her
an alignnent region 87 is shown which includes walls and a base support for

POSi ti ONi NGaifnment gegmnaﬁ is%h&%%c@%ﬂclﬁﬁ@%ﬂﬁ%@ a®a& Qﬁb&ﬁ%ﬁ%&ﬁgﬁﬁiﬂ adge

82 there is provid a space 89 which communicates wth' the holsi ng

receivi socke 6 apd, a co nicates wth the wiye channgls 88. This
space 8&9 r eE‘H\tlﬂ‘fég"%fnﬁBpa%‘r Lﬁlg?r& a% §%“%‘§HF§&‘%P cdes ﬁ{xergzs_ PIgy ﬁﬁ‘i&@ﬂa‘?pace
89 communi cates with opening 86 and wire channels 88, the upper side

regi ons of 8PavhicBocemmupiscatesi vish thy wpld pousieg Fegaiyingt snsket186 and talssl e
material) walls of contact alignnment body 14 such that upon insertion of

t he wire encsmmimicates adith thé evirenthanfels 881t Thisppae Brecdibes thamie side arpefye t he
contact alignnment body housing 14. The contact el enment 62 cannot be

ef fectivel yc&{ta&%érhymr@ﬁﬂ%ﬁ%&gﬁ%&@s@%ﬁ@&ﬁaﬁ&kﬁmgirbée{agggssl delFee they

are inserted 1nto the space 89, "as the barbs 78 w the plastic
contact alignhnment Qo housi.ng 14 above s e 15.. 89, .upon ulling of the
contact el egléﬁ‘?f‘e 8§l§'r ﬂ%auﬂpgf’rﬁ@gIre%?qsegﬁpﬁﬁe.oegﬁ@c%ﬁ%?pIbﬁyf)t%f’ Wg“ﬁ&r(‘bfs° ¥ are
angl ed such that insertion of the wire end into the space 89 is fairly
snoot h bt suitableematgrial) ovallsfoftdeatasbalignment bedsie it sech thet widneimsértion pf the
prevented as the barbs 78 engage the material of the alignnent body 14
delimting padetendefofsprnisct Sdemdéritg 62 ihGaspard 800hhe ibaths aE engage ahe tdoatacabl e
22 for single CDA assenbly 18.

alignment body housing 14. The contact element 62 cannot be effectively or easily

removed from the contact alignment body 14, once they are inserted into the space 89,

as the barbs 78 will dig into the plastic contact alignment body housing 14 above space
15 89, upon a pulling of the contact element 62 in a removal direction. Specifically, the

barbs 78 are angled such that insertion of the wire end into the space 89 is fairly smooth

but any retraction of the contact element 62 is effective]y'prevented as the barbs 78

engage the material of the alignment body 14 delimiting parts of space 89.

Figs. 10a énd 10b show aspects of the cable 22 for single CDA assembly 18.

20  The cable 22 includes the cable jacket 112 and the twisted pair terminating ends 110.

Fig. 10b shows the relative position of the various twisted pairs 110 and the jacket 112.

Fig. 11 shows the interior side of a color indicator label element 16. Element 16
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20 The cable 22 includes the cable jacket 112 and the tw sted pair
termnating ends 110. Fig. 10b shows the relative position of the various
twi sted pairs 110 and the jacket 1 12. Fig. 11 shows the interior side of a
color indicator |abel element 16. Elenent 16 16 includes a rail

recei vi ng pondlides araid recsivingspastion htp fondecevfing exids of Bls 60 ofian interface@néd ofnd of
CDA 10. Each rail 60 is fromone single CDA assenbly 18. The rail receiving

portion 116 CAI100EackrdiP60 RVErom B8EsifLle CDA aéseAbSMN  THG o rd@RInPPorkibe
various rails 60 of the various assen%l ies 18. Locking p?otuber aér)lltszbesf 122

cooperate wyh ; ' 4 fqr in gverl.a | ded usi ng
58 of each ilr%ta é&#lg%ég%gw gggggﬁgggaetré@er&§6%§g%sg}&e Vfﬂfxs ‘%’?}B@e‘}ﬂﬁ%cki ng
groove 136 is_.al so rgvi d&d in . each rail 60 of each nol ded housing 58.

Cocki ng pr ot HeYeReemaliss 1 | Lopking roBrmpces il capemmate 8 thelleciarg gmeve o
slide on the rails 60 of the assenblies 18 and be | ocked into position.

Fig. 12 Shovg4domnedcin everlayiimoldest hABingvi#8 chedck interfaecdndbfteactn agdemmbil 18y of
10 assenblies 18 at one interface end, on a side opposite to an access

si de. The rqidesFig07aN tAiptiRe 468 gﬁﬂv@n% 4 8o pRdvidddXinéhch 2511 6B redaEeNt
138 as described below. Circuit indicator 20 includes a rail receiving

groove 126 w i cql i a . smal l. di sj Qn, gap, whi ch
all ows the gr og?/@@%ﬁ%essé% a°g{¥‘§3’\f§t§/‘eés‘?’?°§fj‘% a@ |8‘r§’% ﬁ}etcgﬁq{d?‘gﬁﬁq%r aiéﬁ@?‘%‘@t 20 on
to the rail .60 or. snapping it on. A protuberance 128 extends outwardly 15
fromthe gr (}g\}‘éﬂbdafs‘g‘ ‘E‘Ecﬁa‘%r@\ﬂf&%asée‘FW@&ilﬁgngl’%}?émd inkr pasitiogndi ng i nt o

| ocki ng groove 136 of nol ded housing 58. Figs. 13A and 13B show views of a
tap assenbly 138Figel2shows apciseniteirdidats 20ywhich s ednnéctdd ®aahplordied of
interface. Each tap 138 is used to tap lines at an interface of contacts of

singl e QDA ass@ibiies £8 atléhedhterfaéshd, bh 85108 GPpEMETo 2 adcely FRA AR raildE6AD! i es
10. Each tap 138 includes a body 140 with grasping region. Atap l1ne 142

extends intg,d Q@cepsggme Whe L &langot lf'x?(iﬁ/ga{hie%ﬁ? eldilefit 15¥ ol %Qsclnlbgc? balow. Aftcuit

connected to trace

indicator 20 includes a rail receiving groove 126 with a base. The groove also defines a
small dimension gap which allows the groove to be attached by sliding circuit indicator
element 20 on to the rail 60 or snappir_xg it on. A protuberance 128 extends outwafdly

15 from the groove base and provides a locking element for extending into locking groove
136 of molded housing 58.

Figs. 13A and 13B show views of a tap assembly 138. Several tap assemblies
may be used with each mated interface. Each tap 138 is used to tap lines at an interface
of contacts of single CDA assemblies 18 of mated interface ends of two CDA

20 assemblies 10. Each tap 138 includes a body 140 with grasping region. A tap line 142
extends into the body wherein the various wires of tap line 142 are connected to traces

provided in or on a tap slot insertion element 150. The traces extend to contacts 148. A
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provided in or on a tap slot insertion elenent 150. The traces extend to
contacts 148. A 17 plurality of contacts 148 are provided on a contact
side 152 of the tap slot insertion elenent 150. The tap body 140 is

provi ded wi s 1 alel - § 150 hj: ipes a rail. receiving
groove 146 Pglrtﬁlrtg?’}f cggﬁgsvgltq W%npg&é érd u(;(h é;kér,’tagthsé&t ggi gggﬁntﬂf’ f?ofégseﬁé‘iﬂ be
engaged wi t h nat eﬂidsni_g%f afhe%len s.and fixed at exposed rail 60 on the tap -
side 5 of clsment &, The iaphody 140 dspreyided methy aeadl apgegenent portionrilgd. This As
can be seen in Fig. 14, when interface ends are mated, the contacts are in
an el ectri cdefinpsatrait receiving groove 146tfor tail60c SWitinthis srasctire) ke t46 assemphy Fiscal
contact for providing an electrical connection. As can be seen by conparing

Figure 13A Mylﬁegﬂﬂ%¥eﬁaﬁth A ihRPRa&d Qids 'ahS Bikbd mxﬁbfeﬁ%ﬁ 6630 th{‘ &Ilp%‘i‘&s a

contact side 152 and an opposite 10 side 154. \Weh the tap slo nsertion
el ement 450 k5.d; i e 1 pserti slpt 26 (see Fig. 1 and Fig.
3A), theét an?%élg%g{a%‘?g%dﬁ ?%%P]:n(t)éﬁﬁg%ﬁdggg'@?e?ﬁi ‘engagenent portion 144
wi th the exposed, rai I% 60 of the assenblies 18, the contacts 148 w ||
connect with conf*CeR bgseerindig pr%mwr&ca@ndﬁarc mated; thewontacis@re inane (see
Fig. 5). The down stream side of the transmssion line is broken as the
contact 62 electrical icomtests spaditionf withethent@mdotcgortidns 6 Nint PRysitas tdog&B1 for
interface elenment) is maintained out of contact with the tap due to the

cammi ng sur pasffin®hn tREtrieANBohAHOHEAs’En GQE%%O@@%S% @mam tdPighpyl face

of tap opposite side 154). This state is shown’i A nore detail ed

di scussi on i, m G t  di spl.agenent arrangengnt .is di scussed in
EP-97 10 81 %B%?a%\l/‘\hrpf“gc ot E'%E%fr%ébeylgﬁ'@&?éd@%a ab‘iP"f"gf Sics n‘ég.a“gdm opposite  The
protubetrances Qr posts 70 in the contact opening device 66 are such that
the co ni @ct §1%‘Bg 3%y 351?@1 the fan-sdef inspromelpmentiSQds msersed intmthasinsedtionrslot 56
insertion elenent 150 is inserted between the contacts. Wen the tap 138 is
properly pogset Figddndtiig 3)sthe tay is Positioned for connection of rail engagement portion

144 with the exposed rails 60 of the assemblies 18, the contacts 148 will coﬁnect with
contacts 62 at the upstream side of the transmission line (see Fig. 5). The down stream
side of the transmission line is broken as the contact 62 on the inner side of the interface

15  (in the upstream interface element) is maintained out of contact with the tap due to the
camming surfaces of tap cam follower 68 (protuberances 70, and the surface of tap
opposite side 154). This state is shown in Fig. 15. A more detailed discussion of a
similar contact displacement arrangement is discussed in EP-97 10 8131.0, which is
hereby incorporated by reference.

20 The protuberances or.posts 70 in the contact opening device 66 are such that the
contacts 62 are maintained in a non-contact position while the insertion element 150 is

inserted between the contacts. When the tap 138 is properly positioned, the posts or
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pr ot uberances 70 extend into openings 153. It is possible to only have
openi ngs 153 on the contact side 152 and to not have these on the opposite
side 154. This will maintain one set of contacts 62 in a non-contact
position. However, as no contacts 148 are provided on side 154, holes 153
can be provi ' : hS e ontacts nove
into a (F:) ont gg‘?q%%é}f%k gﬁ eéﬁ%ﬁ% %%ﬁﬁér#énggﬁggt rltﬁ(% E&Q@é‘lh{&a%r?y P%‘Perﬁ?a%mﬁ% &g 'f & down
streamline js disconnected, The dinension of the tap slot _insertion,
ol ement | 150 BGPTSR S8 A 10 B s ekion e ppaRde aidschdfe THHS il mpisicot
mated interface elenment ends if preferably selected such that very few
t hi ngs can @at sbeofveentadth &2 nnta don-nomadt gositiond sHowevdanmgno chistacto 148 Gire
di spl acenent arrangenent. The shape of the various portions 50, 10 54 and
52 of the shir@lideden!sided54,201ecCi i danthR pré@idd ol gde 154784 wel! ThisviifowsRe Ot her
access space on either the non-access side 30 or the access S|de|28: Fi g.
13C sho a ' t IRk nrd or . top. overl ayi or
ol i ng. an Chairs Y e tre s VoL Boddh SUGHEC, %l%gwownssf’wif@fééﬂg

[ f | deri n,..wel ding or ot herw se connecting lines of the ta
Cabl o 142, fRURSEgaRgihes BirEamncsicd. Ths Grenupasl jredapialot insemien Fommbish
printed circuit board. The printed circuit board 160 has traces or other
appr opr i at e aod tiredap slots 6 defmed by engtigad) pantsoofi shizidsaf mapal intesfadblementends act s
148. The device is assenbled by providing a cable at 22 as shown in Fig.

10a and pl adf prgferabil P betekrdtbduch tiek Whiyabw %ﬂﬂ%s chh Qe Betvi thOARARAliSteFhceldnls W r e
guide 64. As noted, 20 the length of each termnal end 110 is the sane.

The wire gui ' | 1D ] h t act..al i gnnent..bo 14

carrying cortlg ggﬂpggegt%@gﬁlga%t% éagcg ﬁgl?tga%ﬁaﬁ%éen?%l&ft ?5%%88 oggl.e véﬁg'&stﬂolrté%ﬂs ont act
' d t 62 is 19

bet ween Ib he Sté’,earngI SBaolf tﬁen&slel& %gusairrllg l£ ?a?cilftgtgs ggflmsmg a srlnall slot with no other access

space on either the non-access side 30 or the access side 28.

Fig. 13C shows a front view of the main tap element 160 prior to overlaying or
molding on the tap body 140. As can be seen, connection points 162 are provided for
soldering on, welding or otherwise connecting lines of the tap cable 142, The tap

15 element 160 is .preferably made in the form of a printed circuit board. The printed
circuit board 160 has traces or other appropriate connection lines extending from
contact points 162 to contacts 148.

The device is assembled by providing a cable at 22 as shown in Fig. 10a and

placing twisted pair terminal ends 110 in the channels of the wire guide 64. As noted,
20  the length of each terminal end 110 is the same. The wire guide is placed into contact
with the contact alignment body 14 carrying contacts 62 and contact displacement

device 66. Electrical contact between the terminal ends 110 and the contacts 62 is
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preferably provided by ultrasonic welding. Oher known connections may be
provi ded such as displacenent contacts soldering or other joining for

el ectrical contact. Utrasonic welding is preferred as providing better
characteristics including no significant additional resistance. 5 A

structure as:sh in Fih,g. 5B resul fr t he above steps. Subsequently,
this str uctRf?érai%g]B’i?g’rdleg$y ﬁ@tlr?fgawt%é‘ﬁfl%’v?)@l‘“ g@%‘ﬁ‘ amv?igdn% PR 1%3@3 When
this is provided on both ends of the cable, this results in a single
contact di sychcasndisplagensentiheantacss selderingver | gtheri tpining foheelecimingl ccoadet.
assenbly 18 has two interface ends. One end of CDA assenbly 18 is inserted

in a shiel dUhessiegwdlding The peéfbeed eRdplovidlfl beftére chadcteristias OinbleBinghhe! d
housi ng 12. Engagenent bezel 113, at the base of each contact alignnent

body 14, fagjil:i 1 [ Lon of an interface end of CDA assenbly 18.
Engagenent a%é%%%i?%ﬂ%@ﬂ%%?a back edge which provides a | ocking

functi orn. upon engagenent w th | ogki roove 57 qQf shield 12 (see Fjgs. 3B
and SC)% On the ‘%8&‘-"%@57\&%%%8’, f':lgy&? 5‘%}”23 @Fﬂée%of’e&ﬁei’s'i%éﬁs?ﬂﬂeﬁgyé%‘gnay be
connected via 15 rails 60 and the connection between groove 124 and

pr ot uber ancsirutBue is overlayi molded tonprowide aveday shalded housing 68. | Wheh ghisais sl i de
onto rails 60 on each side whereby | ocking protuberance 122 of each el enent

16 engages providsPasi both Eraiskom ghegeable) ahib2ésultsolt degingld doataks dfplacMbiéd t hese
steps taken with regard to each interface elenent 8 and 6, an assenbly 10

h [ ' ly gl [ . 4 TRl 20
Tentical oc EaXS B AERE & TR SRR CORGRRY B o e 816, 20,

interface enent o e as my mnma

i orf ace cHBS ePERE TR TRty ARR REBR do AL PR TN (B SRRt he
| ower surface of the top 26 of shield 12 20 and the upper surface of
mal e enld] osimsertedoint anwthed Shielkth bhusieg d2enBigagement dszeli b3, 38 the base of each
contact alignment body 14, facilitates the insertion of an interface end of CDA assembly
18. Engagement protuberance 114 has a back edge which provides a locking function
upon engagement thh locking groove 57 of shield 12 (see Figs. 3B and 3C).
On the non-access side, by rails 60, a circuit indicator 20 may be connected via
15 rails 60 and the connection between groove 124 and protuberance 134. In a similar
manner, two color indicator labels can slide onto rails 60 on each side whereby locking
protuberance 122 of each element 16 engages a respective locking groove 124 provided
on rails 60. With these steps. taken with regard to each interface element 8 and 6, an
assembly 10 as shown in Fig. 1 is provided. The interface ends of the CDA 10 are
20  identical and each interface element of the assembly 10 may mate with an identical

interface element of another identical assembly 10. Mating of interface ends takes place

with the tongue 34 being inserted between the lower surface of the top 26 of shield 12

20



extends into each femal e enclosure portion 40 with the various portions 52,
54 and 50 at the tap side engagi ng. Wien the engagenent bezel 42 is
positioned such that the back edge engages the back edge of shield top 26,
the interface body of one assenbly 10 is 5 connected to the interface
body of another assenbly 10. In this position, the contacts 62 are in a

contact posit| uch that signals .are transm.tted,downstream The t 138
may be i nserafgaeg{éo'?meﬁém?%ﬁ o?i'g € SRclgyure g ’soﬂlrgél ac&m%&nﬁlgftga POH%®r t%ce
ends. The tap 138 may be fixed via rail 60 and engagenent part 144. |f the
tap 138 is Fx&adsiate ach frmalg endlosyegjpartion 4 with theqvarigiis portiorn®% 54 and A0 ek | 60
inthe 10 inserted position. This will break the electrical contact

bet ween contlectap ski2 enfaging Wihicathaengagafert bozeh 43 éspositivhed QuchTthitstheibhik
provi de a tapping contact via the tap contacts 148. Wiile specific

enmbodi ment s egfe E@Féﬂﬁ@ %E&P&é%%hﬁﬁ?fbg?g?g‘g: i%?ﬁ?ﬂeﬁﬁfd*&%e@seﬁﬁl?&mb Ii% Obe

illustrate the application of t prin ent1 on,

d d 15 he | i b di her wi.se with
opar 1 g 1 FRIRERRe B Rl B gttty W InhR FoaEn e L ace

end assenbly 8) Interface end assenbly 10) _ Contact displ acenent
assenbl y/ CDAreliRa confagt pqsiipnsush thatyignalsare sensgpiftedhdowestigarns)  Col or
i ndi cator | abel elenment 18) Cont act di spl acenent alignnment assenbly/ CDA
assenbly 20) CiTheuap 138dnaabelinsettedrentthe 2dp sidéRB ofsthe shieldscafbthe mated
interface ends. The tap 138 may be fixed via rail 60 and engagement part 144, If the
tap 138 is inserted properly, engagement part 144 will connect with rail 60 in the
10 inserted position. This will break the electrical contact between contacts 62 of two
interfaces of two assemblies 10. This will provide a tapping contact via the tap contacts
148.
While specific embodiments of the invention have been shown and described in

detail to illustrate the application of the principles of the invention, it will be understood

15 that the invention may be embodied otherwise without departing from such principles.
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26) Upper surface 28) Tap access -side 30) Non- access side 32)
Bott om 34) Tongue 36) = Tongue bezel 38) Mal e encl osure portion 40)
Femal e encl osure portion 42) Engagenent bezel 44) Ranp 46) St op
portion 22 50) Tap entry portion 52) Femal e recess 54) Mal e

portion 56)List dfHesizhitions 7) Locki ng sl ots 58) Housi ng 60) Support
rails 62) ntac Channel 64) Wre gui de 66) Cont act openi ng
devi ce 68) Tap cam fol | ower 70) Pr ot uber ance/ post

6) Interface end assembly

8) Interface end assembly

10)  Contact displacement assembly/CDA
12)  Housing

14)  Contact alignment body

16)  Color indicator label element

18)  Contact displacement alignment assembly/CDA assembly
20)  Circuit indicator element

22) CDA éssembly cable

26)  Upper surface

28) Tap access side

30) Non-access side

32) Bottom

34) Tongue

36) Tongue bezel

38) Male enclosﬁre portion

40) Female enclosure portion

42)  Engagement bezel

44) Rarﬁp

46)  Stop portion
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72) Bezel ramp 73) Lead frame 74) Bend 76) Cont act portion 78)

Bar bs 79) Recei vi ng regi on 80) Bezel 82) St op edge 86) Mol d housi ng
recei ving sockets 23 87) Al i gnment regi on 88) Wre channel s 89)
Space 90) Alignnment slot 92) Al'i gnment pr ot uberances 94) Wre guide
96) Mol d 150)si Migprepa@ipsition space 110) Pair termnal ends 112)

Cabl ej acket 114) Engaging protuberance 116) Rail receiving portion 122)
Locki ng protﬂyer%ﬁﬁ%ége@ Locki ng groove 134) Protuberance 136) Locking
groove

54)  Male portion

56) Tapslot

57)  Locking slots

58) Housing

60)  Support rails

62) Contact

63) Channel

64) Wire guide

66)  Contact opening device
68)  Tap cam follower
70)  Protuberance/post
72)  Bezel ramp

73)  Lead frame

74) Bend

76)  Contact portion
78)  Barbs

79)  Receiving region
80) Bezel

82) Stoé edge

86)  Mold housing receiving sockets
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140) Tap body 142) Tap channel 144) Rail engaging portion 146) Rail
receiving el enment 148) Contacts 150) Contact openi ng devi ce engagi ng
surface/tap slot insertion elenent 152) Contact side 24 153) Openi ng
154) Side 160% Tap. el ement . 162) Connection points 25 26 Clains 1. A

t el econmuni &1 i ofYigmmeat 1sgif and connector assenbly, conprising a CDA
assenbly cable (22) conprising a plurality of transm ssion lines, first and
second i nt er88xce Wirdchamelsbl i es (6, 8), which are respectively di sposed at
first and second ends of the CDA assenbly cable (22) and respectively
conprise a GOt a(gpa@éignrrent body (14) including a line end and an
interface end, contact elenents (62), which are respectively |ocated at the
end, are re ctimely disposed on said contact alignnent body (14) and
extend fr oms)g?poslsrlf“i"%'ﬁmk sIbt

92)  Alignment protuberances

94)  Wire guide

96)  Mold housing receiving space
110) Pair terminal ends

112) Cable jacket

114) Engaging protuberance

116) Rail receiving portion

122) Locking protuberances

124)  Locking groove

134) Protuberance

136) | Locking groove

140) Tap body

142) Tap channel

144) Rail engaging portion

146) Rail receiving element

148) Contacts

150) Conltact opening device engaging surface/tap slot insertion element

152) Contact side
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adjacent to said line termnal end toward said interface end, each contact
el enrent (62) being novabl e between a contact position and a non-contact
position, each contact elenment (62) conprising a contact area and a |ine
connection area for an electrical connection with a line, a housing (12),
which is | ocggsgd @jgentjgga respective ends, said contact alignnment body (14)
bei ng di sposed”at the Second end in a | ocked position, and the housings
(12) of the g%ﬁgt.gnd/or second end of the tel ecomuni cations/data |ink and
connector asSe Being desi gned such that they can be mated with first
and/ or second ends of a further tel ecomuni cations/data |ink and connector
assenbly, thl,foaesB@:Qleentcont act elements (62) in the mated state being
contacted in the contact area and a tap (138) being able to be inserted

bet ween sai dl&2)nt@erdneetfi@npoifts (62), allowing electrical signals to be
tapped fromsaid contact el enents (62) and wherein said assenbly (10)
conprises a wire guide (64), the CDA assenbly cable (32) being designed as
twisted wire pairs with pair termnal ends (110), said wire guide (64)
having a wire entry side and a narrower wire connection side, said wre
guide (64) defining wire paths of substantially equal length fromsaid wire
entry side to said wire connection side and said wire guide-(64) being

di sposed between said CDA assenbly cable (22) and said contact alignment
body (14). 2. A tel econmuni cations/data |ink and connector assenbly,
conprising a CDA assenbly cable (22) conprising a plurality of transm ssion
lines, first and second interface end assenblies (6, 8), which are
respectively disposed at first and second ends of the CDA assenbly cable
(22) and respectively conprise a contact alignment body (14) including a
line end and an interface end, contact elenents (62), which are
respectively |located at the end, are respectively disposed on said contact
al i gnnent body (14) and extend froma position
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REPLACEMENT SHEET 27 adjacent to said line termnal end toward said in
interface end, each contact el enent (62)_ being novabl e between a contact
position and-a ﬂOﬂ“ﬁOﬂPaCt ‘position, each contact elenent (62) conprising a
cont act are ction area for an electrical connection with a
line, a hou CBM mi! s located at the respective ends, said contact
al i gnnent bo cl posed at the second end in a | ocked position,
and the housings (12) of the first and/or second end of the

t el econmuni cations/data |ink and connector assenbly being designed such
that they can be mated with first and/or secorid ends q her
t el ecommuni cations/data |ink and connector assenbly, thﬁﬂsdﬁmﬂpt
el enent s (62% |n the mated state being contacted in the congastang
tap (138) b S5to be inserted between said conta ctereh
al | owi ng electrlcal signals to be tapped from said contact el enent s (62)
and wheréin said contact elenents (62) are associated wth contact

di spl acenent means for noving said contact elenents, allow ng said contact

el enent's (62) L0 NDVe KeiURRINSAMoRIHA K mm%anh%@ag&ﬁ Lo gar act

position and |nsert|on of said tap (138) and ereln sald con

di spl acenent a cont.act vVi,ce ich conprises
a tapping su?ﬁﬁ%gée(%gﬁ?ﬂ% %@pxa%{w RB‘?‘?’E& Rﬁﬁﬂ‘sﬁ’cﬁl%‘ %’)“‘V}lh tAnd tap (138)
conprising a contact opening deV|ce engagi ng surface (15 Wi th post

recei vi ng opsendgaterfacmynd agsarehly (6. Mowiiels prsmespretivelyidisposedat ono andiof the
portions (148), said contact opening device engagi ng surface (150)
cooper at i ng @DAhssailly cable{22)yahd rdspertivelgebmp(ist)) of said tapping surface
(56) upon insertion of said tap (138) to nove said contact elenents (62)

INto a nEn- Godnakt al Kiénitﬁﬁﬂe)a@q ) fnludR QI 'eﬂd Lﬁﬁ&e(%ggﬁd"coﬂt into a

tappi ng position upon furt i hserti said tap sal d posts (70)

Contact ol crPEny () FRch PR PRl ﬁlﬁé%%f%a&"m rredivey dieaton = ¢

el ements (62) nake el ectrical
said contact alignment body (14) and extend from a position adjacent to said line

terminal end toward said interface end, each contact element (62) being movable
between a contéct position and a non-contact position, each contact element (62)

15 comprising a contact area and a line connection area for an electrical connection with a
line, a housing (12), which is located at the respective ends, said contact alignment body
(14) being disposed at the second end in a locked position, and the housings (12) of the
first and/or second end of the telecommunications/data link and connector assembly
being designed such that they can be mated with first and/or second ends of a further

20  telecommunications/data link and connector assembly, the respective contact elements
(62) in the mated state being contacted in the contact area and a tap (138) being able to

be inserted between said contact elements (62), allowing electrical signals to be tapped

26
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contact with ] portions (148). 3. A L

t el ecommuni czlmmwyﬁ"ﬂm@ mand connector assenbly, Conpr"ﬁ*-(@gSHEEES BEEN

assenbly cable& (22)LcC s Slkg a plurality of transm ssion I'TReS, nf i St

second interface end assenblies (6, 8), which are respectilgly.di=s]

first and %&Rgﬁdﬁgﬁﬁctﬁeﬁaﬂs@@ assenbly cable (22) and respectively
a oqy

conpri se a contact I gnnent (14) including a line end and an

i nterface epd, contacgt, ele ts (62), i.ch are respecti y l.ocated at the
end, are redpectivel ylheas ne@??ffgé‘ﬁégﬁ’m%% h"@'{?Fﬁ‘%ﬁ?‘?Eﬁpi( ?m‘ilu‘g"é&ﬁai( 14)
and extend froma position adjacent to said line termnal end toward said
interface ding (14Acndcomprises cohtants (148) sdhichrze eapngeseditsl saidiiep liee (142) stht act
position and a non-contact position, each contact elenent (62) conprising a
cont act ar efarr@f eRctricAlbconaedidatwititha takadtO(627.0f thk afitdd inRifacshdesidnBly Wi th a
l'ine, a housing (12), which is |l ocated at the respective ends, said contact
al i gnnment b@dgf? (14) being disposed at the second end in a | ocked position,
and the "housings (12) of the first and/or second end of the

t el econmuni gati ons/daga |ink and cannector ass | y .bei, desi gned. such
hat they cin be mat eHeASEARYIF AEORGRSIAELE ST VEIRID spid Sofigs elpgients

t el ecommuni cations/data |ink and connector assenbly, the respective contact
el enent s ( 6@%) 4ra asdociatediwith residient medns dorcuppartingshid contant arcaallevtingisaed and a
tap (138) being able to be inserted between said contact el enents (62),

al | owi ng el @atdct &8k teingvebdween £ EdhtRe foditichandahid oftoaGkt RisRivANt S (62)
and wherein said housings (12) respectively conprise a plurality of male

encl osure pgrtions ( . ' 4Q) i ch:qdefine a
space for réceiving ﬁeo%_?%%%ﬁa |°§%‘ﬁn_€?\4 &ge(L)HJ‘;h %‘%é,dﬁ%cel&ﬁ% vé’h%y%(&:llcsglsdur e
LA AR N I R R R R

contact elements, allowing said contact elements (62) to move between said contact
position and said non-contact position and insertion of said tap (138).

5) The assembly according to claim 4, wherein said contact displacement
means comprises a contact opening device (66).

15 6) | The assembly according to one of the preceding claims, wherein the
housings (12) disposed at the ends are designed with additional contact alignment
bodies (14).

7) The assembly according to one of the preceding claims, wherein said
assembly (10) comprises a wire guide (64), the CDA assembly cable (32) being

20  designed as twisted wire pairs with pair terminal ends (110), said wire guide (64)
having a wire entry side and a narrower wire connection side, said wire guide (64)

defining wire paths of substantially equal length from said wire entry side to said wire
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anot ht I, "E "ﬂl,tumand sai d housings (12) conprising |ocking nmeans for
| ocki ' L 4, The assenbly according to any one of the

preceding cl ai ms, whérein said tap (138) includes a tap line (142) and
conprises contacts (148) which are connected to said tap line (142) and

forman el egbhineebn §ia8 BREididWirdighlde (6 bemip! &d(&ga}eeﬂfsam@)ﬂ%ét%ﬁxﬂl)m erface
e

end assenbly (6, 8). 5. The assenbly according to any one of

precedi ng cl gj rgi t agt nts (62) are associated with
resilient @%‘gﬁ%za}mgﬁ%%g?'@‘?ﬁgﬁgﬁ‘%’%&é’8§% g‘@ area, allow ng said contact
area to nove between said contact position and sajd non-contact position.
6. The as$enbly accdhgissmbly ancarding toclaim 7o Whereingpatd aspembly (Hbhes an t he
housi ngs (12) disposed at the ends are designed with additional contact
al i gnnent baedesay hidlied housi(58) connected to saifhteanamissioh lcyble (2 tdisaid wiee cl ai m
1, wherein said assenbly (10) has an overl ay nol ded housing (58) connected

to said §ranuiey54)unhdaa b6 comtaot alizfmsr bddM 148, saidi c@ﬁtaﬁ@ﬁi)gnﬁx@%ﬂd&yiﬂ)d

contact alignnment body (14), said contact™ alignnent body (1 béi'ng

desi gned w th. | lMiN ,..sald twisted pajr
termnal en Isgm?%if fg‘gd;?irﬁgg“éﬂi {g‘?‘lrsl}/ﬂgar??e?/‘gg%%n%%‘% Z%é)’t s&'@é‘ﬂﬁ“&ﬂf %?E‘f’ﬁ’gl ement s
(62). 8. The assenbly according to claim7, wherein a portion of
sai d cont actends {1dAnksing elgeincallygonnectsdtospidcoptast slements (63hd a portion of
said cable (22) are nol ded together in one nold. 9. The assenbly
accordi ng t®one of t [hepsseobly agorling tox]lainv 8 whemrirsapdattiombfyaidemtand
assenblies (6, 8) conprise a support rail (60), said tap (138) conprising a

support rai laligRaastitody PR datiwiré 4tide (64) aRAAPOHIE of Sid cP L2 hre'r@dlded 60) -

<+ O

10 together in one mold.

- 10) The assembly according to one of the preceding claims, wherein said
interface end assemblies (6, 8) comprise a support rail (60), said tap (138) comprising a
support rail engaging portion (144) for engaging said support rail (60).

1) The assembly according to one of the preceding claims, wherein said
15  assembly comprises at least one circuit indicator (20) and one color indicator label

element (16), which can be connected to said support rail (60).

12) The assembly according to one of the preceding claims, wherein said

* housings (12) respectively comprise a plurality of male enclosure portions (38) and
female enclosure portions (40), which define a space for receiving a contact alignment

20  body (14), the male enclosure portions (38) of one housing (12) being designed such
that they caﬁ be mated with the female enclosure portions of another housing (12), and

said housings (12) comprising locking means for locking to each other.
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mg‘wﬂmmenbl y according to one of the preceding clains, wherein
I ses at least one circuit indicator (20) and one col or
i ndi cat or' | dbel® eFenment (16), which can be connected to said support rail
(60). 11. The, assenply acgording, to.claim3, erein said | ocking
means conpr}¥es a ton‘g%as(sﬁ‘& by agepr “‘8691&8’6" f%e*é}ewwlé ngmeagsdi d t ongue
(34) being designed with an engagenent bezel (42) for |ocking on a back
edge of a reaomprsesg togue (34) and a donguel eactiving pontoans said) tangR¢ (34) Being designed The
assenbly according to one of the preceding clains, wherein said housings

(12 are forgpf aRfenplgdtlehCoetbl (12000 RIERRE onRitALL bdzeRIf 8 FERIVng portid? ofldh

The assenbly according to claim2, wherein said contact elenents (62)
carried by | i gnment body (14) of said housing (12) of another
connect or iﬁ?é&?aggéﬁszﬁég%l y are associated with another contact opening
device (66) .including_a tap engagi ng surface (150) including ,

carmmi ng/Y ockPhg post s Thergssemblyjagcqrging tq org O%Q/P‘i‘?ﬁeda“%‘éé‘ﬁﬁdwgﬁﬁméétd openi ng
devi ce engagi ng surface w thout post receivi-ng openings, whereby at |east
sonme of thehewsingsbhamdormesdarfipiastic (+6h)embaddadenetillic skimdntsont act al i gnnent
body (14) of said housing (12) of said another connector interface assenbly

are urged im§p a non- FROLAEMbRARLSIARG tb BASOS d1Sifis!51t8 14 OvhérdindaiizBntad38) |
said tap (13 i ncludi ng tapping contacts on one contact side (152) only,

of sait noutPiiy 85e<GhBLERsE Heplle HiraR o RIbaR lunBilElgBES.

di sconnected while said tap (138) is in said_tapping position to interrupt
at | east on&/QesaHl ap &3S comprising A COMAL QPERIRE deVics RREALIBE surface KESR ¥ithssenbl y
to transm ssion lines of a downstreamtransm ssion cable. 14. A

processlof postmeaetying dpeEnagsi(iis); c@p tranmiissiomline (142)pand contactoirtions$4Hnbl vy,
the process conprising the steps of:

said contact opening device engaging surface (150) cooperating with said

< g

camming/locking posts (70) of said tapping surface (56) upon insertion of said tap (138)
to move said contact elements (62) into a non;contact position and to move said contact
element (62) into a tapping position upon further insertion of said tap (138), said posts
15  (70) extending into corresponding post receiving openings (153), whereby said contact
elements (62) return to a contact position and said contact elements (62) make electrical
contact with said tap contact portions (148).
16) The assembly according to claim 15, wherein said contact elements (62)
carried by said contact alignment body (14) of said housing (12) of another connector
20  interface assembly are associated with another contact opening device (66) including a
tap engaging surface (150) including camming/locking posts (79), said tap (138) having

a second contact opening device engaging surface without post receiving openings,
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a) profqgmmm l'i gnment body (14) with grooves for contacts and
spaces 4 re side contact ends, b) positioning contacts (62)

in said grooves,” sal dstontacts (62) having wire contact ends extending into
said wire contact and receiving spaces and having interface ends, c)

provi ding a contact displac nt,. menber. (10 nnected to said interface
ends of saiWhE aéé?aét ?fetgﬁes ?6%%‘#@&%&%6?@@@(/@& RPERt a plurality
of wire channels (88), said wire guides (64) having a cable end of a small
wi dt h and ealigomeachody|(l grofsaid Housing €12 ob$aidatathey epnnectod intevifate lasseaibly wi r e
channel s (88) providing a wwre path of substantially identical |engths

extendi ng f4r@ ﬁ}%&aiiﬂoﬁabhﬁ:oﬁﬁdt_ pRRitoaivos H3érdieh oPSHidBRTMIS)PaMtaB (F38)€)
providing a cable (22) with wire termnal ends, f) disposing said wire

B T

contact portron erm nal en W re channel s,

g) electrically conneg¢ting . said contact pQrtion 1t h correspondi ng
Sontact S at MM SHES b g gontactial CRBHAt HoRK (4nat ?@}Vﬁ hepsinedd2xefisaidcabl e (22),
said wire guide (64) and said contact displacenent assenbly (10) with an
over | ay nol aiethehocorsientyr {rB&fack nsgeombiyt are disngnnactpd while said taps(AB8) is &bsadd (22) ,
said wire guide (64) and a portion of said contact displacenent assenbly in
a nold and ﬂaﬁ[biﬁ% béifof'RY ifitelibt dtNeds0biit satd dlledirical patntiEdigh @Y eshmRYtorDl ded

housi ng (58). REPLACEMENT SHEET '

interface assembly to transmission lines of a downstream transmission cable.
17) A process of forming a telecommunications/data link and connector

10  assembly, the process comprising the steps of:
a) providing a contact alignment body (14) with grooves for contacts and spaces for
receiving wire_ side contact ends,
b) positioning contacts (62) in said grooves, said contacts (62) having wire contact ends
extending into said wire contact and receiving spaces and .having interface ends,

15 ¢ providing a contact displacement member (10) connected to said interface ends of
said contacts (62),
d) providing wire guides (64) with a plurality of wire channels (88), said wire guides
(64) having a cable end of a small width and a contact alignment body end of a larger
width. said wire channels (88) providing a wire path of substantially identical lengths

20  extending from said cable end to said contact alignment body end,
e) providing a cable (22) with wire terminal ends,
f) disposing said wire terminal ends in said wire channels (88) of said wire guide (64) in
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a contact portion of said terminal ends extending out of said wire channels,

g) electrically connecting said contact portions with corresponding contacts at wire side

ends of said contacts and

h) joining said cable (22), said wire guide (64) and said contact displacement assembly
5  (10) with an overlay molded housing (58) by positioning a portion of said cable (22),

said wire guide (64) and a portion of said contact displacement assembly in a mold and

injecting material in said mold to form said overlay molded housing (58).
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