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The coax connectors are in turn attached to coaxial cables carrying the high-speed

25  signals. In use, jack plugs are inserted into the jack ports to provide cross-connect,
line monitoring, and line access functions. The jack plugs each include a pin
element that is received by a center conductor of the switching assemblies. Further
details of an example coax jack module are provided in U.S. Patent No. 5,467,062,
the disclosure of which is incorporated herein by reference.

30 FIGS. 1-3 illustrate one conventional center conductor 10 that can be
used in a switching assembly of a coax jack module. During use, a jack plug 12

(partially shown in FIG. 3) is inserted into a jack port of the coax jack module such
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25 One aspect of the present disclosure relates to center conductors
having a crimped region. The crimped region includes a contact member that
ensures contact between the center conductor and a pin element inserted into the
center conductor. The crimped region is located in a one of two halves of the
conductive body. Other aspects of the present disclosure relate to a coax jack

30  components including the disclosed center conductors and a method of making the
disclosed center conductors.

A variety of examples of desirable product features or methods are set
forth in part in the description that follows, and in part will be apparent from the

description, or may be learned by practicing various aspects of the disclosure. The
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crimped region configured in accordance with the principles disclosed;

FIG. 10 is yet another alternative embodiment of a center conductor
having a crimped region configured in accordance with the principles disclosed;

FIG. 11 is a side elevation view of the center conductor of FIG. 10;

FIG. 12 is an exploded view of one embodiment of a coax jack
module assembly having center conductors in accordance with the principles
disclosed;

FIG. 13 is a side elevation view of one embodiment a front module
component of the coax jack module assembly of FIG. 12, having center conductors
as shown in FIG. 10;

FIG. 14 is an exploded view of the front module component of FIG.
13,
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plugs.
Referring to FIGS. 4 and 5, the center conductor 30 includes a
conductive body 32 having a first end 34 and a second end 36. The conductive body

25 32 includes a tubular structure 38 located at the first end 34. The tubular structure
38 defines an inner diameter D1 (FIG. 6) sized for receipt of a pin element (e.g. 14
in FIG. 3) of a jack plug. In the illustrated embodiment, the inner diameter D1 of
the tubular structure 38 is generally between about .030 and .034 inches; more
preferably about .032 inches.

30 The conductive body 32 of the center conductor 30 defines a central,
longitudinal axis A-A. The longitudinal axis A-A is generally concentric with the
inner diameter D1 of the tubular structure 38. As shown in FIGS. 6 and &, the
longitudinal axis A-A defines a plane P that bisects the conductive body 32 to define

a first body half 40 and a second body half 42.
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member that ensures proper electrical connection between a pin element of a jack
plug and the center conductor.
Referring again to FIG. 5, the contact member 48 at the crimped
30  region 50 of the center conductor includes first and second ends 54, 56 integrally
connected to the conductive body 32 of the center conductor 30. The first and
second ends 54, 56 are wider than the central portion 52 of the contact member 48.
In particular, the first and second ends narrow or taper toward the center portion 52

of the contact member 48. The wider first and second ends 54, 56 increase the
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conductor increases in comparison to conventional conductors. It is believed that
the disclosed design of the center conductor 30 provides a 25-30% increase in
strength over the conventional center conductor disclosed in FIGS. 1-3.
Referring now to FIG. 9, an alternative embodiment of a center

30 | conductor 130 having first and second ends 134, 136 is illustrated. Similar to the
previous embodiment, the center conductor 130 includes a crimped region 150
located at the first end 134. The crimped region 150 includes first and second
clongated slots 144, 146 formed only in a first body half 140 of a conductive body
132. The second end 136 of the illustrated center conductor 130 is configured to use
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For NBATE 6 e gBania OOt BN Rur o eng e fipLanly ina
r egERMH&ROLAIB340OFIEd1 PYofa coadtiRg bedy B3mchi ng

operation that essentially displaces an amount of

25material of tRefesinginay to/ElGhddythggenteiptaductorsef the present
| ongllsélggdrg %{lm & {Jssed(?n atvhget‘f/%'?taﬁghc%ﬁ&gyﬁlcﬁfdln’f’?zpcoa;l]?ck module

assembly 60. - The illustrated coax jack module assembly 60 includes at least one
front module component 62 (two are shown) and a rear module component 64. The
front and rear module components 62, 64 are interconnect to one another by an

30  intermediate connection module 66 having intermediate coaxial cables 76 (shown in
part adjacent to each of the front and rear module components 62, 64). The front and
rear module components 62, 64 and the intermediate connection module 66 can be
configured such that the coax jack module assembly 60 provides cross-connect

functions, line monitoring, and line access of high speed signals, as desired.



crinped region 350 defines a contact nenber 348 forned

by the | ancing operation. Simlar to the previous
wenhodseent , the contact nenber 348 is formed sargS2N6a39042

first body half 340 (FIG 18) of a conductive body

332. Referring nowto FIG 12, t duct
of the pr eser?tg eferriag pew e §165nt % Lﬁlﬁlé"e g@tﬁﬁ%{:ﬁ?‘?@@‘%&f@ of the
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ustrat coax | nodul € assenbly
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A el RGBS SRR My BB e pors
sonem%a@ﬁ heat thb)pnaaefneﬁt@ (&R AL FIGOB)Ehé ok pRs 12 abreceived
having intermedi ate coaxial cables 76 (shown in

ad Jvatirm thetagnignedndyrtorh2d O (FdGt 1 e theafipnt Mﬂeecompponent 62. As
g&gﬂ‘% Elcgéz‘h @é) aﬁlgﬁ}%rq{lfepc%in ANd'8 qﬁcl%e@%%% c%nr’%er conductors

e 1n iate connec

rmdll.?ab,eea@ﬁ agabiakd it bglictang Sueﬂnblym ehbielocataot wjithirka port 72 of
modul e assenbl 60 provi des cr oss-gonnec gegtﬂ ons,

| i ribe homsingdis: ige cRAWT pomucipes sikusse ihihgAl ront module
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ul e conponent he coax ja nodul e
as SB0tihtyrodndon &l cmzhaml aoheuSi m"g4 lo8ated attthc, aaar Beof the housing 68.

er of, switc nbl 9
ot e PRGSO RT A POV golG] Kb Moy cables
Of 1V ot RGdReS donasctRAhsiul266 Fack1p). ugs are
inserted wwthin the ports 72 such that the pin

el enent 3 (e. g{efqmngﬁ)ad{ @® FIg) 13fthe pfgeljmgglpgt@p%gal ¢ables B of the
15tr ﬁggﬁeﬁgﬁ@\é\ﬂ%am% 1§§%§H ee({6 agggag%;éaﬁ@%l 1ﬁgégcoglgiigthe]ﬁ3nt%odule

t hecohfeRtntRdinti ehsREpPMoelt coRpbiah Gdetn }bd?maéalc #ntintermediate
conductors 230, each associated with a Chl

as seoniey cables 78ftihg wiamedial qomlwtlgnﬁquel ovidan
ho uiﬁ’[ 11?@%10}'%%&9&%%@& f&%]ﬂ UG fRE R 52’%01%%@ HohPmb&Se component

il us ront e conponent are.simlar to
t ho@amjmmmal tonhEGSis 7Bofdngreadmodile compolefmt 66ndbe indermediate
230 i nterconn

ST EHTE e A e
| E&siof e%&if)ﬁeﬁtr e QYRLiSCdnRedthB J6IRIPrefiadleincRaY cédter

‘ca es 76 the internedi ate connecti on nodul e 66
( Fl @ndactprs iRetw@rdineg withcke pandples disglosadhe i nt er medi at e

coaxi al cabl 6. of the en ' C '
nodul e 66 at eﬁ%fgg}ngﬂ’é«w aITL IE{"? 5"1312(1_} %ﬁge@? P?eagtﬁlo?i e Component 64
MO AAERine RIABOA BOsi2s Pidt ¢dtGes @M ED A Is‘&1tclﬁﬂpmemb11€s494 (FIG.
In particular, the internedi ate coaxi al caples 76 o7f8

are

2% hel@)nilée heusiag bascofiprict 9 aseriite 196 9rue! epanggiors
' nt l%r &8@?&% ('gl%Pt ?A?I)Wﬁ@ ﬂoﬁéqf?g 898K R redt MYMRE DnFoohbnt¥4. The rear

86 of the housing §2 deﬁnes ports 88 (FIG. 16). Jack plugs are inserted within the
ports 88 such that the pin elements (e.g. 14 in FIG. 3) of the jack plugs 12 are
received within center conductors 130 of the rear module component 64, As shown
30 in FIG. 16, the rear module component 64 includes two center conductors 130, each
associated with a switching assembly and each located within a port 88 of the
housing 82. The center conductors 130 used in the illustrated rear module
component 64 are similar to those shown in FIG. 9. The center conductors 230

interconnect to coaxial connectors 78 located at the front.84 of the housing 82.



62 and coaxi al connectors 78 of the rear nodul e

conponent 64. The internedi ate connection nodul e 66
wabhew/osesh udes coaxi al connectors 96 that i nt ePCOUSEME/039042

to the pieces of equipnent. The coaxi al connectors 96

al so preferably I ncl ude center conductors
accor dance witig ffqii’éalbf} TeREmerEls campengiLer; 6%’9’%?? Pigg.in 2

NOW b eFbER oa%é &ﬁe 38em g cd'n% rafBAY! I@)r‘é%mﬁl@eﬂ% cpax jack
64 "al'so I'nc ou5|ng that carries a nunb
sWirhadilgssaabiyrdol ofeFéIGQllz (sl%lo&‘lgdlﬁal to fimetidroassi MOhamodale

front 84 and a re aI connec

| O@QQC’@&P %t Aot p@ﬂyl%sa&segﬂ?}/ REOY) o rﬁ@t rg%nﬁg? nlgﬁgce]S%é)rmcoming
sModuh &y 18, Brhe T8IR ah@ Rdar %d@fe dofipolEHS 67 %484n be used in

deflnes ports 88 (FIG 16). Jack plugs are i nsert ed
Wi tdther tyjee op diffesergly conbiureh soax jaek modules assemblies; such, as a 6-port

ceﬁP%f}ul%aﬁﬁalafzkyoﬁrérﬂ%ér%‘(?n%ﬁ'é B &8s SEERKER M

As 156EN adsBmblyGa ndBlodphie: hedile a8sdtibey, 00 Ao vART aufté-termination
i ncl udes two center conductors 130, each, associ at

wi tthodule pisershlv frsxamptst y enpartanedils rsambly R}iﬁ)‘fiﬁ?srﬂel%\direct

por (o} ;
22l 0S8 0 TR P RSB ORD

Si nbuitoring df hﬁﬂdﬁaﬁmﬁmmng chdsGcothecTtignaeaideauxiliary outgoing

conductors 230 interconnect to COE:Xl al léonnec&ict)r a .7%

] OCAPBTFORRCA AIgNPIS o AN, IBETSONNEY) N IFASHNE Y 15THRE £¢ Bipectly

ngfe%bﬁm@@ dub gl&mﬁﬂﬁﬁm@ % 0960&@@0 ’Giﬁn$J iR thhf ofe module
nu a coax Jack nodul e assenbly configurations.
Fo rcoe)mnprhtdpl triass- mﬁct}mﬁdict\nwuh@tvass@mloyf eempmentl'@e various

1555 slgﬁ%qug nﬂco ;’%513183 Pn%ﬁ%ﬁt@ 18% g% aﬁldl%g rél gl?t?ons concerning the

MO Ndi§ssitidve AeReHSidnals f@ﬁ@meﬁ%yaﬁlﬂi Qedgaed &ed‘bawkab She pieces of
The front and rear nodul e conponents 62, 64 can be

usedivinmather types or differently configured coax

j ack modul es A33 ﬁr&l%rsto%lﬂlc [2%1 n i Rebh f@gﬂé &re often adapted

assenbly, or ‘an interconnect no e asseng Y, ang

f.urfolaetommmotiarte ﬁasnghemgdig 1mt\a61§{€m$bh§c,tloas nadaftingpinnygitoring, and

nodul e aﬁsenbl . Or a 75-ohm auto- ternuggtlon noqxl &
20as eI he FRNCENATIPYIICA 24SGIBILAiBARCE WEJBABYgiack Plugs trom

pr Ot‘ﬁb @Qﬁoﬁs@orﬁ’ lhh& Féar %@hfe@ﬁ'rﬁﬁaféﬁ n%irﬁ)@ﬁbﬁtnﬁ& et efﬂ)?}? each of

in the 4-port nodule, rovi des nonitoring o
auxihk ifny andreaninndules @s& 6‘2@ 6141 the reprapek madulgasdembly §0

s £ LGRSl o ek RhERTRE R AREL Poe

of GEMbRARMMpcATeAPPOSRE chitetisinddctoPERbSdIMRNIG M@ provd tihce
conmponent for cross-connection between the two pieces

2%f snuhypaleatiabilityand dife expde plobpremier GonALsteLAT FAMEeAE o
ter ép)nr\]/%ﬁtllo%l’:l{ ?iegl@él chﬁ&%r%%né&h&ﬁ?tlﬁpeﬁ)%hb%a problematic

(JI

concer ni
mechanical failure and premature fatigue.

The above specification provides a complete description of the
present invention. Since many embodiments of the invention can be made without
30  departing from the spirit and scope of the invention, certain aspects of the invention

reside in the claims hereinafter appended.



di sposition of alarm signals generated by, and
associ ated feedback to, the pieces of equipnent. As
woam7msoasnder st ood, tel ecommuni cation systens RCEUSE061039042
adapted to accommodat e fast-changi ng network
connections. Adapting, nonitoring, and testing the
connections requires a technician to insert and renove
jack plugs fromthe various front and rear nodul es a
repeat ed nunber of tines. Preferably, each of the
f r WHADASr@aAlvViBiuIes (e.g., 62, 64) of the coax jack
nodul e assenbly 60 includes a center conductor having
a crinped region, as described herein. The discl osed
criqped xeghenctiuéibe c6@ptisihgconduct or enbodi nent s
i nprove the structural relia%ility and life cycle of
the cent®r concudndive wdydefiniaged innsr dipmessitang haying a

or aBPERGETL Ko e AreRiO R e ile GPBREENGSR g genduetive

Theb@loine pie lefihingti first JdoWalfasd @ sesvidIbetig half; and
description of the present invention. Since na

n
erbodi net s of criABed TegiOR S eHeIdAPIIEoTRldheritshbRAy half and the
dep : ani Rt . . . .
cor fay i ey T b BrRel i RS Rpudct o P Rifia porton
herhhtabieets iatp pleniaet. ddiATiet SwaEkd\hetbhdiBdinkl as ofthe epnductive
conductor, conprising: a) a conductive body defining

an 9%¥er dianeter and having a | ongi tudi nal axis, the

| ongi tudi nal axis defining a plane that bisects the
conductive body, the plane defining a first body half
and2.a setionenbodyndveidrof ghatmb) whersti thp sentpeighepber is defined by

| ocated. in.only one qf the first.body half and the
sec ﬂ‘&g%eépdi;mﬁ g%ll?n,egtlﬂ gleccr0 Pﬁ‘b%ld ¢P&Y'on” i ncl udi ng a
contact nenber having a portion that projects into the

i nner dianeter toward the | ongitudinal axis of the
condtuct i Ve erodiy copductnet slapm s Wheisiube glongpted slofsarg saw cuts,
wher ej 0 : b j

o1 PR HRSgFRio {IRANREd HEUERLIRG Phof RIITER paralel 0
-condhe plame tiadt biseets thesondbeiveibody.he el ongated slots are

saw cuts, each of the saw cuts being provided in the
conductive body at an angle parallel to the plane that

bi sgcts The.HeRAUEAING JTHYm 24 whéfteh GRRIIzae8 RIHCAe Formed in
of claim2, wherein the elongated slots are forned in

the conductive body at a distance from the plane that bisects the conductive body.

5. The center conductor of claim 2, wherein the contact member includes a
central portion and first and second ends, the first and second ends being wider than

the central portion.

6. The center conductor of claim 2, wherein the contact member has first and

second ends that taper toward a central portion.

7. The center conductor of claim 6, wherein each of the first and second ends of

the contact member is integrally connected to the conductive body.

10



t he conductive body at a distance fromthe plane that

bi sects the conductive body. 5. The center conductor
wohRowloaizsn 2, wherein the contact nenber incl udeeTas2006/039042

central portion and first and second ends, the first

and second ends being wider than the centra ort.ion.
6. She cBi @nicEsprinsiasef gleie |l gy rﬁ{“%é’f‘@ipﬁéf nis focated about

cory aetioABFp girrc:\.F@i% dnlcé 8f th@;dgnd_?_lﬁﬁ%‘gocﬁf) d$erh Bingl P& of the

t owa a centra p{)rtlon. e cent'er conductor of
c| adirocufhfereher defimirepohinadtetriyged raggin. and second ends of
the contact nenber is integrally connected to the
conductive body. 8. The center conductor of claiml,

wheg ei N TRecpldr EBRFhcER Bif ORirh %, WAGRIEHe abPumptddaesionts
of a circunference of the conductive body, a remalning

porappeaxinftelshdS%iof herfirsrafrrencgst itha sngdaefivetiodt er r upt ed
region. 9. The center conductor of claim4, wherein
the uninterrupted region is approxi mtely 75% of the

ci rpunt eTighemtRfcohdiet@fidlanh ily @hbedythe lther dhaenctent dre
conductor of claim 1, wherein thg inner gii ane
p 2\

f
t hecaogHelineriofs iploggics enly gt afied cah Py thacondydiive Sy dhegpner
thediﬁ&@fépﬁéibgﬁplgggb{natélg%3|2rmg{es.d| aneter being
; I nches.

approxi mat e 11. The center conductor of
claim1l, wherein the contact nenber is forned by a

| angcj ng eration. 12, dyl e, co nent, for use.ip a

coa tjacﬁﬁﬁﬁﬁﬁﬁ§ogggéﬁﬁﬁygﬁPHewﬁﬁﬁgﬁ§688WﬁgﬂgﬂPgmISE”nwdbya
i ncla@hpGpeddio® housing defining a port, the port

being sized for receipt of a jack plug; and b) a

center conductor located within the housing adjacent

to e port,.the cente nduct or i nel udi ng- i
contrict | 0SB ERBTISG! i BRI s RE i Pacsimle, g grodute
bodyorhsilettind@dmgf i r st body half and a second body

hal f; and ii) a crinped contact menber for inonly .

one of t#e fi abpu%n&fﬁwamth%@%é@aaawg%gv TRCEIRt ‘%f‘JaCk

t he lggn ctive body, the crinped contact nenber

profe ting toward the central axis of the center

.conduct ob) . 13a cditer condudter locatpbwéethin thé hevsmgndigent to the port, the
wherein thg cri.n&e&wcpnt act nenber is defined by

el off AT SANSYHVISIEHARED in only one of the first body

hal f and the §econd conductive body having a central axis, the conductive body
including a first body half and a second body half; and
it) a crimped contact member formed in only one of the first
body half and the second body half of the conductive body, the crimped

contact member projecting toward the central axis of the center conductor.

13.  The module component of claim 12, wherein the crimped contact member is
defined by elongated slots formed in only one of the first body half and the second
body half of the conductive body.

14.  The module component of claim 13, wherein the crimped contact member

includes first and second ends that taper toward a central portion.

11



body hal f of the conductive body. 14. The nodul e

conponent of claim 13, wherein the crinped contact
worodrasozencl udes first and second ends that taper/us2006/039042

toward a central portion.15. The nodul e conponent of

claim 13, wherein the elongated slots are_forned

t hel S ondlhernodule serypraitenkoks g aveFam e %%ﬁ%edﬁif&% are formed

b' Siﬁ Qltlescotnlilgct?\%%ldgta{ ¥ 8 sPRGY frothC: dplIIlIbetthyéc?s %9 ERRReHYe body.
he crinped contact me 'S

Iocated at a crinped region of the center conductor,

o LR En SR o Bl e
porhtALy cha éxﬂﬁpéal rE@B%ﬂlﬁ"b‘éﬁteQ@éﬂdﬂb@ﬁ tH@cMﬂB@H %{
regl on. . he nodul e conponent of claiml erei n

t hdobﬁﬁﬁé@h@glt hagl“t@nqu ersircamierence @b the condugiivietood i aigmaining
| ocated at..the front of, the housi nodul e
Hﬁ%ﬁ%ﬁ?g%? gP%Pﬁ?%ﬁedﬁ%%?%?%u?%ﬂgﬁgé%1 égﬁas a front

and a rear, the port being |located at the rear of the
housi ng. 19 The nodul e conponent of .claim 12, wherein

t hel por t Thesmpdiela cempeitenbpelaim b2 ryhsrgin &‘r?dloéls‘r“éé]las affront and a
t he, [ the rear of

tnaho e v eBhar B0 SEFoleRER 200 A

nethod of nanufacturlng a center conductor, the nethod

rising the steps of: proyi onduc
bod}p ¢ HEBAGKIELP 80%1&99 é@ﬁ? ﬁ?’ﬁﬁ selp Qhigenepaf @ front and a
ax'x%al me JRf BRiRGIokAtES bt tﬁ@%a?%?%qloﬁélﬁgs within a first
hal f of the conductive body; and c) crinping a contact

portlon of the conductive body, the contact portion

bei et ween t

for e wiBHPACER o RPRR AL g2 AT R bdb e ot e of e
1. o anBthes Thhchaising2fe omtebeibe fdneasd ge redr of ﬂ’(eﬂ\d‘mgmg
the first and second slots includes saw cutting the

s| oeayingm edpxiad epRNgStrve body. 22. The method of claim

21, wherein the step of saw cutting the slots includes
angling a saw bl ade parallel to a plane that defines

t he2d.i r sA ehéd of mhmeacromiyie ténte doadyctdn tifeanethodheomprising the .
first aqd second slots within the first half of the
contittive body.23. The method of claim 20, wherein

the stepy,of CriIRIifga EARIUER iy, BRIcbh@ttivE Bb&H&STining a

cri npi ng on y the contact portion, the contact portion

bei lggitelintledisal ong a

b) forming first and second slots within a first half of the conductive
body; and
c) crimping a contact portion of the conductive body, the contact portion

being located between the first and second slots formed within the first half of the

conductive body.

21.  The method of claim 20, wherein the step of forming the first and second

slots includes saw cutting the slots in the conductive body.

22. The method of claim 21, wherein the step of saw cutting the slots includes
angling a saw blade parallel to a plane that defines the first half of the conductive

body to form the first and second slots within the first half of the conductive body.

12
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portion of a circunference of the conductive body, a

remai ning portion of the circunference defining an
wanemosezsupt ed regi on. 24. The method of cl ai mP@B/US2006/039042

wherein the step of crinping only the contact portion

i ncl udes providing an uninterrupted region of

approxi mately 75% of the circunference of the

conduct ime Doy, T cl a4 1

conguet MR A o?éa 56, IREAR thefepd i 1thBh&b portion

i nohcnldm cpmqungjomig thmmma@npmbn,pthe tomact poitendeitglotated along a

portion i cludl flr and seco ends that taper

P oo e e S BonaSFE TR oot hg PSS Of the

m%&hﬁf&r@r‘f‘ce&feﬁﬂn@amﬂfmﬁ%&% & feBpncontact portion

i ncl udes providing the contact portion having first

and second ends |ntegrally connected to the conductive

or o i ripoHEnEER b o Begh Rr UL Pl g Bl

1 eluledyrolRliidh @finteROREd f’dg&ﬁﬁéﬁfppﬁimrﬁaﬁ‘elyr B of the
en of the conductive body, e inner dianeter being

apprisRingeeeqeyof, tb%«zoﬁdﬁ@m@sbodzs A met hod of

manuf acturing a center conductor, the nethod

conprising the steps of: a) providing a conductive

bod¥, t HEheanatiud bf vieinb @Ql,wl’(mml tige sterf off fotmingdlye fiesk fincasedond

a second body half; d

o Sgsendyoedy ekl end bl Lonci 10 &, 6L MBec SOt ASE s
cr '%P&Ei &gm}ﬁlﬂapgpfot\x}a?@a b&itfgdetigated only within the
first body half conductive body.

26.  The method of claim 25, wherein the step of providing the contact portion

includes providing the contact portion having first and second ends integrally

connected to the conductive body.

27.. The method of claim 20, wherein the step of providing the conductive body
includes providing the conductive body having an inner diameter at a first end of the

conductive body, the inner diameter being approximately .032 inches.

28. A method of manufacturing a center conductor, the method comprising the
steps of’
a) providing a conductive body, the conductive body having a first body

half and a second body half; and
b) lancing a crimped contact member in a portion of the conductive
body, the crimped contact portion being located only within the first body half of the

conductive body.
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