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.DSX MODULE W TH REMOVABLE JACK | . . BACKGROUND -OF . THE-| NVENTLON- L. oo - @)oo

of the I nygyédaResThi s i nvention pertai ns to swtching | aCkSPé'Q,IUs§§)@503
tel econmunication and 5 data and video transm ssion industries. Mre

particularly, this invention pertains to a nodul e containing renovabl e
switching jacks. 2. = DescDSX MODVLE WITHREMOVABLE JACK

~tel ecommuni cati ons industry, nodules having swtching Jjacks for performng
i nter-connect: and cross-connect functions are well - known. An exanple 10

of such i.s shown in U.S. Pat eht BACKGROUND ORTHEANVENTION dat ed March. 21, ...
1989.. Wth reference -to FIG 5 of the''104.-Patent, jacks 144 are nounted in - . -

t he interior of a housi ng and pernanently connect ed to cables 82,84,86,88
‘whi ch extend. reh—rvvarﬁieldof@mmv@t},%cks to Connectors 74,76, 78 and 80 on '

arear panel of the mygiligy P' &am?'&?sdvﬁ&ﬁﬁ jh%ﬁ@'fdr@héﬂ&ﬁe%ﬁx&ﬁﬁ%%n%ﬂ@

cross-connect nmodul es are well “known_ 15 hi ng | acks. ditionto

‘those shown 3 n @ﬂ%an@éﬂ@ﬁmsﬁl_ﬁ?%@nﬂusﬁﬁst M‘P"ﬁg’ a@k%%?@%m&séﬂ in

U.S. Patent 4, 74%cHak dontddhing stdbeabiéwitichingpick988, U. S Pat ent 5,348, 491
to Louwagi e et al dated Sept ember 20, 1994 and U.S. Patent 5, 246,3_78._t0_ t he

‘Sei ceanu dated Septenber 21, 1993. Both of the '491 and '378 patents teach
‘j ack- nodul es whgch i Desertitionaif thePyorsAdtt chi ng conponents but 20 noni tor

P et 0 ti e, s t Coghd @bty tiRfions 0y, BRbicS haRgk sbRbBRE NGB, | 7T O
event, it requi pefomEpg a&mme@tfmdmaosgwonm fianctignkare welldgwivgn sAs exampls
that of U §q Pajg .‘fﬁch‘isr@%&rx%%St baeﬁtgsiﬁxo@%mmiéﬁﬁﬂuﬁﬂemar&ﬁagam@'n

‘the event o the any one e two sw ng. J acks

It is undesir abMth referance tod1Ee el the H4 Batent; jacks 144 are upmtsd inithe nterioniofof
tF hetL ailure ?f | Q!BSuﬂﬁghﬁ@ émem;t @dﬁne&eﬂ@&@owsmmss ngﬁdﬂ‘eﬁm&&wardly |
ur er, as e a i ons faci ei n . :
flosi 1abi e Lo pr BORLBEAAS i FRTELIOR 1Ay & a0 ABarear et ios odhis fonging.
fJWISt CI‘FI)I ng j acks pr esdhe Jabksmmglmhnteﬁahhnecgand:ﬁbsmmpetenoduleMe&feﬂr]mm to.
at ent | t
~t el ecomuni lcat | %%tél%ﬁ%ll I S tgoeﬂc%r e%se éhg?é'}% I[F% #AQCI% 4%13 ﬂﬁ S‘ﬁ#&]ﬂg
coupled to the coxmegkme diselosedin d & Pptent4,749,965to Brmm@sdem Wass
ports on the nogug Q’di’ﬁ{tg“ﬂsaé@:l%ioh%a ﬂ%tﬁl&ﬁéﬁﬁeﬁ’i?n &30, 9994 HRYEVE Patent

I
U opens! Tel cAgHeHE Gt e Aol Septmber o1 965 i obhs AT 1 1

the ability to abhﬁtmhm&eaméymmémdaﬂm L5 1) dhiforients Butt i es.
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prior to tHY no %@fmm%ﬂwﬁeﬂ%@%wmz " a very

expensi ve -procedur e Fromdimd time,tswitching jacks maifaile Whilethislisa lbwrprabablhty
subetanty ol BBt Mool g SHHEIE TR IBCAPS AR P o
‘devel opnent phaggteahﬂ,sjlé,d%, the entire jack module must be replaced in the event of the failure
. . of any one of the two switching jacks.

25 It is undesirable to have to remove the entire jack module in the event of the
fallure of one of the two sthclung jacks within the jack module. Further, as |
telecommunications facilities are being developed, it is desn'able to pre-cable and

 install modules without the need for having swrcchmg Jacks present during the
: cablmg For example, with reference to U.S. Patent 4,815,104, the module is
30 installed in a cabinet and telecommunications equipment is secured to the module by
coax cables coupled to the connectors on the rear panel of the module. The forward |
- ports on the module permit access to the circuit as desired. However, normal

' operation proceeds without any access occurring. .
_ When being developed, telecommunications equipment faclhtles find
35 economies m the ability to cable-up modules during the development of the facilities



-5 be added to the nmodules as the'circuit requirenents of the facility
-grew.. |t _is an_object of -the.present.invention-te provide DSX nodul es wth
renmovabl e swit chi ng- Jacks 1. SUMMARY OF THE | NVENTI ON Accord/bg go

pref err ed WOMBWWEnt of the present inventien, a switching B %603 3 ack
nodul e is disclosed which includes a housing unit having walls defining an

the Tront end oPieHE thofgRites Buay Boip@ Ree F1Ee: POREOES all B 1 010
‘wal | of ‘the houexpmgsxanprcsdeduherngCeMSmmhu@;yadcmOdubs exsudledar @ substastiaht er i or
valls.in. Comnb&%%dhéﬁ‘thﬁ%tﬂtﬁ % g %%@&ﬂ@%@ﬁfoﬁ E%oi%lh'tﬁ:' ng -

_coax..connect.or.s coax e connectors on t

Each of the sl mmgst@lied(%tbﬁweseql@@mg theifapilisigs é@/elqnmpbaﬁeéeéﬂw &ﬂuld

‘i'ndi virdual “ope g 'éa@daaﬁtb&ﬁ@mseaegesém&méﬁ@keq@i&amsﬁgoﬁﬂﬁfwﬁwgkeﬁ each having
a Jack body sized to recel ve hi n.the réecesses ,&kwonn ctors are
-provided on rear wal I"s‘séF 106t 9 Rpf?éﬁ?té%"e&ﬁﬂn d.(? y mate

Wi th the slidings@ablesiithiigacksas t he | ack . body i'sinserted into the
recess. 20 I11. "A BRI EF DESCRI.PTI ON OF . THE DRAW NGS FI GURE 1
is a side elevation viewof a npdule according to t he present i nvention for
use in an interconnect applicatlSIMMARKOPR THE INVENTEON ati on of the

odule in FIG 1; FlGURE ) |
s 1 TS e roping B dprefied %&frﬁe}h@ﬁhﬁ%@%ﬁ%ﬁﬁﬂﬂ&br RERE S e
nmodul e of FIG tomwidek modilegs disclosed wgacbomlur&gsmlwsmg ua;ttbamadﬂaﬂks defipingy

cabl e; FI GURE 5 %t%@%ﬁgﬁwé smﬁ&%ﬁea&mc&mgpmw% R %ont
attached cable of _F ar ear perspect|ve Vlfg"ﬁaﬁ&f n |nternal

‘wal | structure &pd Pin@e%"d‘ﬂ%%g cqnp@torg argpeeped t9 ap gn e housin
perspective Vi ewh@klidihg codl éoxﬁlbditﬂfstaﬂé otfitel lo théintdrlopvialis & tommunicetion

| evat £t Ll { f Fl FI QURE 9 '
o o BT "o, Sy e rosRstes "ot paich Aol g fisidd iRotndcord ity RHED
structure ot5Fl @bl cofiectors on the dadills. Fach of theslidingroope conngetors iswdapted ke
ggug; 9 ﬂowﬂ '&g@y fece E}g%%%uhfox?e of a4fiatfloRorRhbABr. Vablta¥isdsafe PfRVRIEAT -

PCT/ US98/ 03503 %a¢h l@m mkémdy sized tabespaeived withinthe recaesgs Myting cemngetors -
FIGURE 14 is ar Qﬂeal&ﬁ%dr‘wallé' ;2% lélbdxﬁ&}( sitRoned 65 Slidab thate it the
®

for.use in the my Ie of FIG 1; S|deeevat|on vi ew of the
j ack device of p}l@ngfgm&mqpegtossas tE%Xpose internal

components; FIGURE 16 is an el ectrical schenat i C of the jack device of FIG
14 _FI GURE % is.a front ehf"i%ﬂ%ﬁ’bﬁ&’cﬁ&pﬂ%ﬁq b%cﬁ[gWWGézl G 14,
" FIGURE 1 is a side elevation view of 2 module accordmg to the present
invention for use in an interconnect application;
FIGURE 2 is ﬁont elevation of the module in FIG. 1;
FIGURE 3 is a rear elevation view of the module of FIG. 1;
. 25  FIGURE 4 is a side elevation view of 2 housing for use in the module of
- FIG. 1 and showing a sliding coax connector attached to a coax cable;
FIGURE 5 is an exploded v1ew of the shdmg coax connector and attached
cable of FIG. 4; : .
_ _ - FIGURE 6is arear perspecuve view of an internal wall structure of the
30 housmg of FIG. 4;
- - FIGURE 7 is a front perspec’ave view of the wall structure of FIG. 6;
FIGURE 8 is a side elevation view of the wall structure of FIG. 6;
~ FIGURE 9 is a view taken along a line 9-9 of FIG. §;
| FIGURE 10 is a side sectional view of the wall structure of FIG. 6;
35  FIGURE 11 is a rear perspective view of the housing shown in FIG. 4;
I FIGURE 12 is a side elevation view of the housing of FIG. 11;




FIGURE 18 is a part Il al sectional side elevation view of the jack device of
FlG.__14: 10. - FI.GURE- 19 -i-s-rear -elevation view of the jack device of

FI G 14 m@o is a front perspective view of a front pwynssismssome
j ack devr ce of FIG 14; and FIGURE 21 is a Pear perspective view of the
front panel of FIG 20; 1V. DESCRIPTION OF THE PREFERRED ENMBCDI MENT 15

‘Referring now to theFKSUREHl3 ﬂmwre@pvlahgnwmofhoﬁmgrofﬂ@nil,cal el ement s

e e e R O L O e

-ref erence.to.Fl @8 inthgmoduleadFlGotul e 10 is shown i ncl uding a housing unit
-12 and two. j ack devi g R?Hk@f fs?déélmnﬁé%%e}éok%me/&ml 14 BsthaD
ac

rmrefully descri bed, 14,14", ate_individually renovable fromthe
“housi'ng uni'ts 1260meeﬁdw§F%OY?é‘éC’&xP‘?sGﬁBteﬁ?élc%EPm&nFsear end 24, a side wall

'56]: _and_ tOE anpl bO_“?FIGBRlEﬂ@&an%%cﬂd&s&i%&ﬂaﬁc%@ Eéiéldeiricecﬁrm(‘ﬁild,e vvﬁll 26_
efine a housing in e. enpodi nen j ac
modul e 10 is an'int eﬁéﬁhﬁ% ?E?'nﬁ QQSWWEO?WW#[ %kgswegﬁg}(frcgm ons.
such it does not lHCMIGHIEE&sraﬂa&ﬁalsamuiubmduhvﬁwmawwﬁthz;ﬁdud@mmof
nmodul es for crog*'s1G 1(o;‘gnect applications. It will be appreciated that the

T

present inventi be utilized for both inter-connect and cross-connect
‘applicationg) as wel | FEGUREE} 1ma@evﬁhenwmof@equmeroﬁglﬁd& a sheet

tal h 16
‘nmetal housing 16 (no struc%ureasg%wb ecﬁ% aﬁo%f‘ﬁa&eif&r%%ﬁcﬁ%w&ébf

with-an internal wal rate ovvnr FI GS
| ongi t udi nal axFEGXi4Xapg| G 1 only) extends fromthe front wall 22 to the

rear wall 24 with th?lGMﬁﬂIWcheewtﬁeﬁaﬁtmemﬁm .20; t he

| ongi tudi nal axis X-X Best shown in FIG 2, the front ‘end 22 extends in a
first transverse 35 di mensi on Y-Y perpendicul ar,to, axis X-X and*has a -
transverse width Z thrOWhDESGRIiBH@ﬁQ)FITHEBREEERREDHWOEIMEN&? wal |

structure 20.i s posi t aned W LR L IS ok ekhiRg rpaed o whUH LR Wik e

wi dt h di men
PCT/ US98/ 03503 Blumbetqd 1dumdaﬂytﬂmmgmwt$ &sergtianafla preferrgd embodimant gf the

received within O EEn fR5Ma) of a chassis (not showrf) into
whi ch the housi rlrjg fg fg&ao% | nse({r‘flg%p si de-by- |de L(ﬂ n to IarIy '

“const ruct ed- modul es cWi aﬁﬁ@@%@#ﬁeﬁofﬁg sbﬁea ﬁas
mounting tabs 23,6h8hg %&ﬁtalghﬂiﬁ'ﬁvot &kﬂie@fb% rSmokfe smM}QWidkE};}M}ldC@&\im&aavr ng

TG S5 el e pekt ﬁ‘éﬁmﬁl“ﬂﬁxﬁy@i@g” e gt e g o1,
are linearl ?/l al lmtgn arhdzigmrshxgmxaﬁoﬁt ¥nd 22| apearend®4; h«sldrervmluﬁamdmg antrhe
Lpgr :Ir: glr \évgaced apa Wgﬁ%%@aﬁq‘%%ﬂ%%ﬂ ﬁ%ﬂfﬁeWare par aII to
axi s X-X and interior 29. .
' - In the embodiment of FIGS. 1-3 the Jack module 10 is an interconnect

. 25 module for interconnect apphcatlons As such it does not inchude tracer lamps and
. o | pin jacks commonly found in modules for cross-connect applications. It will be
‘appreciated that the present invention can be utilized for both inter-connect and
cross-connect applications as well as other uses. '
S ‘The housing unit 12 includes a sheet metal housing 16 (most. clearly shown
.30 .. inFIGS. 4 and 11-13), together with an internal wall structure 20 (separately shown .
in FIGS. 6-10). _ -

.. Alongitudinal axis X-X (FIG. 1 only) extends from the front wall 22 to the
rear wall 24 with the top and bottom walls 28,30 being parallel to the longitudinal
axis X-X. Best shown in FIG. 2, the front end 22 extends in a first transverse

35  dimension Y-Y perpendicular to axis X-X and has a transverse width Z throughout
* the length of axis Y-Y. The interior wall structure 20 is positioned within the
interior 29 and contained within the width dimension Z.




spaced apart to define the recesses 34,34'. The wal |'s 40, 40',41, 41' are
joined by an. end wall 44. Further, extending fromwalls 40,40 ‘are-front..—

Each of tTEOPAFE 40 40" 41, 41" | S spaced ba kw?'r om the. 11 o HRSPHORET L ons

22a,22b to define a recess 42 (FIG 8). 15 ' A support 50 is attached

t 11 40 f
cas}tNgnarl ly agegupﬁoﬁg@&ﬁﬁﬁgmgﬁ ons to perm trac%anps an
pin jacks to begmsr@s-in@asmwn)matohes%(mtahm)momla@eé@g@gﬂ%mvdwthe
wal | ~22a for cr && &ébﬁ@melreaﬁd;@fb%mﬂaﬁy %b&%u@ﬁhlmgﬁlﬁfcohﬁﬁlé&%ﬁg

has a cutout 45 20 or-war.

structure 20 is hﬁ’[ﬁﬂmeé@a%ﬁ“c M@Mﬁ@@é.@@@%ﬁhﬂ%@%@%ﬂ%ﬁ& ‘?Haﬁl’ﬁst he : |

rear wall 44 al Medngibldtks 08 hevig nSlfunhh s@tHWQQVpéEBmg(hﬁ)ﬁ Qb2 ors
60, 61, 61', 60' areserdtothg %

cabl es. The connect or. u%gg 6“ ‘ lgﬁ'ﬂ I"Bﬁ%’"ﬁ%ﬁr‘?& p Cé)"%ixhala

preferred enbodreresses 34,34' (FIG. 4)\Pmeharedineaﬂylahgmmﬂalmigﬁemgxs€bé5<andnpm¢bors '
60a, 61a, 60a 61ﬁ1 Jﬁgga ted to the rear wall 44. Cannectors 60, 60a
61, 61a; 60a an 1a' are joined. bg coaxi al “cabl es

¢

60b, 60b' 61b 61b" co&pbemtenyrwhswmmls S’hshmwmmEEGS;rﬁ-Mmhbdﬁﬁ)usmg
as best shoggr gaﬂéha cefeﬁh g%ﬁdéﬁﬁszem g sla 41 %&%gagﬁmsaﬁsmé

i denti cal ase _of tration, connector hown w t

reference to FI wcedaaeatfs e‘ﬂ? < IsReRses 3. ‘goghPH@néégéof‘mﬁér%e&n%bﬁﬁnare'
resi|ient spri nga welladl Fuslhenexrddion Font Wellfde 0 ke SoReYaINpUELRH 20827

: drel 64 and h b hi n, h d
The t hr wat 1 Sk dediie 48 Fone P F2 R B AGRRE 13 Bt bl e@f‘ﬁféigp%erl "
70 and di 3posedspae§ﬂbackﬁemlﬁ?ﬁﬁﬁtmmpoﬁhasﬁmzﬁﬂqﬂeﬁns&re@ss421(H‘Iﬁ

t
BT g contict or s cheiprbidib BREEd RFwartg6 30k Sopfiiined RECHRED A ilfack
the pin 68 and (matishown) arase nuemnemld usad rerogsacrinpect applidations tocpaymit teaier

'secured to the yamslgla inSEe WRME %§é§§:7e9 d
5 CTIQSE‘JSI s Best shomﬂzﬁmﬁm ¥S0 36 afteiked through the |

contains three H@pe?éz 9T groszeonmect applicafionss or each of the recesses 34, 34
The hol es 81 82 83, 811‘he&ﬁ1ewﬂﬁl266£ﬂﬁ(ﬁ6u§n§ﬁ§§£éutbﬁﬂ4$ @2G8211 Vi)t @ik axi s

R R T N NCORR Tl i
hol es 82, 82 on43|apdmﬂﬂhsn‘msvaﬂrﬂreéxghednhﬂhthéedgee)ﬂtheemomtr#i he rear wall
44 are di sposed in addaﬁi%%ﬁn&%r@)éo%ﬁ%ﬁgéd‘?& Qkﬁﬂi%ﬂ%f%d&aﬁ?% £1r Sittohln Or

reasons that will becaone ar ent I.S.arcua

in cross-sectiof® Wﬂﬁ@hﬁe@h@mﬁﬁff 60,61,60.63' are wellikmawn BINC CQBH%H’CQIQ‘;ma
t oward and OppO?ﬁfeﬂ&iémﬂédlﬁ{éﬂtwaH 40'  opposes and arcs toward wall 41

- rgﬁg\t,\ﬁls ! gf h?%e wal | s: 3%5 t@%f’ %’{]eﬁﬁ&‘Pg rcg%\&/%;sq?%éﬂé;@’% éﬁg‘gé ge'% ¢ he
wal | 44 has bor dse BiewalB3d4. Qotnétors69,50a; 615614 60Y60ahand fﬂx' 6% aiB]exdedrbgrs
8la-83a, 812’ - 83guxifY Gbftls 588,608761b,61b' completely contained within the interior 29 of the
housing as best shown in FIG. 1.
Each of the mating sliding coax connectors is 1denucal For ease of
30 illustration, connector 60a is best shown with reference to FIGS.4and 5. The
connector 60a includes fingers 62 which are resilient spring contacts disposed ina_
 cylindrical array mounted to a mandrel 64 and a hub 66. The hub 66 can be press fit
within holes formed in the rear wall 44, A center pin 68 is contained within a -
' dielectric spacer 70 and disposed within the hub 66 with the center pin 68 centrally
35 posmoned surrounded by the fingers 62.
A cable 60b is secured to the shdmg connector w1th a center conductor 72 of
cable 60b received within the pin 68 and with the groundshield 74 and jacket 76 of ~
the cable 60b secured to the mandrel 64 bya enmp sleeve 78.




each to pass a standard BNC connect or for purposes that wll becone RS
apparent. The fingered contacts 62.of the sliding..connector.-60a,861la, 6Oa—._--MMf
and 6la’ W@¥T0Xized to be slidably engag on the interi @CTAISIYOINVAINdard -
BNC connector as. the BNC connector is inserted into bores 82a, 83a, 82a' and

83a', respectively, and urged toward the sliding connector._ Sliding

connectors and mati nBesiohawatin FiGaHQ theweanwall 44 sentainsghrer holesGs, 17 and 18
of commonly asspyReds\d1682' 83t BPkach otitle Rofdssb®34/BN'I RS 1BIA sqtszaés siptsgdssvay

25, 1993. 20 Thé are identical i ncl idé a.jack bod

100 and a cover“}?i‘ﬁie@%gf ?ﬁ&l%%?ckamynmm@?kwwg% ROsHtignedr| Gs y

1:1 19. T[]ejl ack. ?Mog Tﬁe&us 4ol4udad 4094 1. Raﬂxaimﬁé'ldt hole$ 81 R3; 811®83'Vdf¢ péranﬂ&oj.«.ﬁuned

at a par i e e a’ Wi

e DR o ° iy e e RO 335 & Mgl BB BB OB Bd By
spaci ng bet weenreap palli 4dprevdispesedin 4 linaarhrdy aleig the Gimmeriton ofithpexisdY.| ower

valts 40,4190, ar EaGksdeTa RlsclEal Akt Ra of SRR AP Phrhlte

wal | s 40, 41, 40' , 41
grooves 84 of thecmss-smnmandmmdeaopposmg wface&ﬁﬁchﬂmtmalltmwaré and

provided with B ¢ it S
bores 8la-83a," %@&s@%%ﬁﬂu‘?/@go I N t he (s:gdrﬁgﬁggjlwm%@%?, are
mating slidlhg @W%‘Pe@fﬁﬂ?ﬂeﬁ &*a rgths efthe valls

connectors 60a, 61a, G%nc&ﬂeacmeeawsghmeglswsgfahasu'h@'Ifnéwauommfsbbfsé §RIC

Somnect ore 112 412 a0 155 SRR B oL TRt ENATELE 35 e gl ol
ﬁolnlng\(lz\; gr fegéfvgﬂ?xht@h?dmmmi@memﬁwsas thaPwill ﬂ:éo’imeé\ippabnts

68a 61a, 60a', 6l1a' V\hggl%tﬂr‘?ge% %Bg{gﬁ%e%gtog&@d?%f%ﬂ%’fq&ocou {Sf%&?a %%Fﬁt

sl i ding conbiect sized ®hbe slislehlyr engaged cmtheontenmeoﬁ BNOeoningetondethetBNGe

ports 121, 122,1 | | 4 the BNC
connectors 112, %é?éc{b? &%69%7%1‘%‘&72;0%5}& 822,835,834 ?&P&MISP%&' uPéed

'PCT/ US98/ 03503 & Wwardthes ldc%cwﬁgr 15¥ding gorpestrsbandmating conNEctor e shown
conductor 121la- i;? ereﬁbmmwuean@@sdﬂaéxﬁm&% sipHbEUTS Pabin®9P141478 teent er

port 122 and is ectrl ca d the center pin 112a the rear BNC -
connector 112. rg £?lydcag‘?%gs !Lézcga extends fromthe |ower port 123
and the cen2@r condum}mgaddﬁb]ﬁhrﬁdenﬁdabaﬁd)mludshl@mmgdtomandh&wérplaw

SWi t chi ng' circuijhsl i :

122a, 123a such ﬁwﬁj@i@}‘%ﬁﬁeﬁﬁﬁ%ﬂ ﬁ;‘%‘ f)&‘ﬁg‘r‘s‘a I qﬁg%gy‘gﬁ@ézf%s
termnates a no eslleft and 1. whichlaze at p@arMmed@nnddesack body
l'ocations 112, 1i:§sé“3ﬁ|dﬂh bRkaRatele Shé Rafsets éﬁuﬁaﬁi’diPZ‘ﬂ“IGQ Q'IBH'P@xghFhe

1ieqRar®
third port 121 b%ieﬂw%ﬁe@%ﬂiﬁ@s%ﬁé‘% et BPeesOis WAL L A 4T ple
‘third port 221 pepéridnd lowsr ddges m04 ms efme@oay afetoiiptiniddiarg shaped to tncklaping
1220w out LRI 1 907 o ARSI b0 R BRI
_ 84 of the walls 40,41,40", 41'
- Arearend 110 of the body is provxded with BNC connectors 112,113 wluch
are sized to fit within the bores 81a-83a, 812'-832". Accordingly the BNC connectors
30 112,113 are mating sliding connectors such that the fingers 62 of the sliding
connectors 60a,61a,60a',61a' are received within the interior of the BNC connectors
'112,113 and urge against the interior cylindrical wall of the BNC connectors |
- 112,113. Best shown in FIGS. 18 and 19, each ofthe BNC connectors 112,113
. includes an internal center pin 112a,113a which is hollow to receive the SOlld center
"~ 35 pin 68 of the sliding connectors 60a,61a,60a',612' when the BNC connector is
slidably coupled with the sliding connector. -
The forward wall 111 of the jack body 100 mcludes three ports 121,122,123 .
including two ports 122,123 aligned with each of the BNC connectors 112,113.

P



fThe jack 100 is eI ectrically conductive to provide a groundshield for
‘Lnternal. .15 circuit conponents.—lt..wi.-ll. be appreeci ated-that jacks with such -
-i nternal 2{ %?98 Yy are wel | known in the art and exanpl es OfcFti§dr/08563 Shown
in.US P 348, 491. The forward end 18l of the jack includes flats
130 di sposed on both sides of the jack 100 betweenthe ports 121-123.- The

f1 130 h - 0
ats ave e@ﬂglggﬁfegs f@h %§9éxsda.é aﬁﬁ&&h&' diftes eamomm P25 AR)OUT

.The dielectric cov st hree.

hol es 121b, 122bceaerondugiar k2 agqafé@ mrﬂuswé\eﬁsﬁl*?%i’%lfg?@ E‘FQ}%HY t he
..covErléSZ ﬁ?nn be%;ﬂebed%eﬁdeher@mtmagegé_maeanmemaer1mnAnm¢eﬂﬂ=ﬁ of the
.j-ac es e S e, e--Cc-0v Nl

![ he t hreaded scf '];'_z% ﬂéjstfli %]??f" ﬁgéii ggﬁ’(fc ¥ C&{Zﬁ Q’%ﬁ 30a

“on’ the "si dess of tHdl@mdsﬁBNCi&ﬁmbaoQﬂSeAlsmeﬂchmgm'cemﬂ%xsfpmwdettbmeendE11“@

the front 111 of th ‘ﬂﬁ‘*
| ngl uéloﬂg and 35?}'5?"6?4“@}*‘5(8”0@8 g??%w%%ﬁeg%%%vedﬂa ?&8\& recg%rgé Zggei
‘hol e 151 i s pas$22,125 teymimiatesendrimahglecttisal condectiondetveenithhBNG eanogefer |
i nsert 152, 152" %éﬁlzy ref?Ziﬁ 15@%&1% ogagmsﬁsce%terr%ﬁﬁﬂdctor‘%o grduay 154 (FIG-

2) can be renov Aced Into

es 151 vabl secure
the jack 14 to the rraaxmtblrtiportA%wbmsmcawgé Fé 5%&?@&69}?% %%/?0
?Ep?s:NLe S't i Ofreskéiﬁlc%rlggtto Bl@@@T&%du&&telizhammoh'i&' alh @ﬂlﬁv:thﬁd PB?CQ .
a en two j acks are cess u ed in
FIG 1, the frodgl FFH?’é%mQBIQO%‘F MQH%\? ?Hgfe@ﬁé °P%‘§]§§°§§gh tz’%m{ﬁform a
conti nuous pl asthterridp &b@ﬂ@sig!inel fromrthe sddiie BNC dnnector 112 ta the dowér BINC
‘noted that the reg"r}eé%\%/arlllé44 of the interior wall structure 20 incl udes

three hol es per P tluding a centrally positioned hole 82 82 and t he
remai ning hol es 81, 8 Thedacl8B00 helmgl@mduwuetmpmuﬁetﬂﬁommem

O it ot i i

‘the desi gn € a“ noni
PCT/ US98/ 03503 welhaoven infle e and exasmples of BichershopginIh§ Batent 348401 ack

tlgo Eﬁ cgUﬁlf W't th. amb E@&dfénﬂqqﬂﬁfﬁwgﬂaafﬁudwﬂg 13@&%@@;@%2%

e ir ol e ope{(q\ nmoni.t oring. G i .
‘the nodul e 10. Ahglackdfpb éé“ 1?3 3d e‘tefgﬂib qﬁe{ve Lﬂ‘% urer of
an end \le1|| symgeéeri]vmglscmbmut;zmcs IX- X. -The positioning of the holes onbt he
rear wall - and t hei e g?.gea out
the axis of “Uhe cent Th %iel%&%xf ggraﬁlgq?tdﬁ E{}ﬁ@&fgg%ﬁ%%?:aﬁ%gﬂ’%dege cted
to be positi one(hoéésdﬂgbﬂﬁébdaﬁbmb&ﬂmeﬁe'ﬂtbetbﬁppﬂ%lzb B2hsnehitbatithecQisg
104,106 of the Jé%ﬁlﬁe sﬁglo%efﬁé bfts 1ih?2§6%%eﬁwﬁténaa1qm}a5kmom thIee

.center hale 82, nector eneve ack.LsS 10 ed 18

‘degr ees. 10 about130pon th Bﬁéﬁﬂﬂ‘ihﬁ&m’e&% %EB?hﬁﬂ’rﬁ%aﬁeq%t?Iﬁ%% 832
fitted into eitRefough théGontil @uemn ah@immmﬂessmaums;dmafr:heujackﬂsowed
for a separ e invento f erent | ower .
recesses. fr%ﬁwetﬂég@ ﬂ?ﬁaé;o é’°§?ro]\¢?385€#? Iq{légc]r €eni rig or ot-her

i ndi cators V\/m ch may 'Bhefronmo&drHﬁxdpmm&ﬂwnh[ﬂangasdeclmﬂmgﬂudﬁmqr(ﬂmgﬁlé%
ogerator of the ¥AI43'b% rLiNdd iifin Ye 1eBEsAY! Uhole 151 is passed through the flange

150 and aligned with a threaded insert 152,152’ (FIG. 4) in the recess 42. Asa

- result, a screw 154 (FIG. 2) can be removably replaced into the hole_s 151,152 to
30 removably secure the jack 14 to the module 10.

' - A second flange 160 protrudes along an oppos1te side of the front plate 102.
The ﬂanges 150,160 are sized such that when two jacks 14,14' are placed within the
recesses as illustrated in FIG. 1, the front plates 102 are received within the recesses

o 42 and form a continuous plastic plate along the front edge 22.
'35 - Itwill be noted that the rear wall 44 of the interior wall structure 20 includes

' three holes per recess including a centrally positioned hole 82,82' and the remaining
holes 81,81',83,83' being symmetrical about the centrally positioned hole 82,82,
Three holes are utilized to permit modification of the design to include a monitor



15 Wth the devise thus described, an individual jack may be
-removed..and.repl.aced.w thout -t he..need.for..rempval .of the other jack within
t he nodul ayowsmsokout need for renoval of the entire nodul e HoTarsesn3ses
installation. Furthernmore, a nmodule (without?jack), may be pre-cabled in an
‘installation and jacks may be added to nodul es when desired to bring a
circuit on-lineBN{ snating bonttetor@ff gftherdas ead $100f the 74tk nm\tercbuplyvuthaacks

o va) 0% an Rt SRy pBRRE Ao bRl 8 0?5 L S
_when they. are- smmhltpnngcmabmasmfftkftbemanm@l%béﬂlp t0 wlsohthreeeheles atieng

:connectors. The_pas tﬁ&%% &;&g t he
front plates perts grﬁ‘to e secureg to%‘% He an aﬂcﬁrtg\%g%r}(%
“uridesired di%r upt.onTilspos@pntnﬁ@ fitheho M%tn&rparugalmmds@mrédabvwma

hventibn it pﬁQ‘*e“%ﬁ‘%%@Wiﬁﬁfhiﬁgﬁ%%ﬁﬁﬂ@fﬁ%@‘%‘@? B Punnel Siedr
obtained in a p%@%ﬁi%ﬂs to beggsifio é%‘fﬂﬁﬂ%%n@& & QFIRYFER Ry top 3a

di tSC| osed tcongehbﬁomwal@e@m‘t,mﬁs@fme{] {Aﬁ&(ﬁeh k\)&t,Wtdr(BmﬁllBKbﬁﬂ&tk \\yimﬂlt Ee
art are intende C in the ic
are appended he leerh %ﬁgﬁﬁ&w&ﬁaf’%m%w eng‘/frgbﬁlaﬁhﬁfsrfﬁwé‘ffgifq &?ﬁ{eeﬁodul e
conpri sing: 14\ abowt itoleapitgdipdl2xisc ditcardingly, ﬁxegaakgianbdﬁjﬁedahtca@a%f the

ond (22). a1 en PR {oyfSte AL BB Getd %Q%éﬁom% i

30) cooperat i ngjacks farthe apperiaoddovier reeasees: afhe(fzm;p mxbcmwedmgﬂgc
(12) having a |9E&Qb%1?l%%abﬂﬁi‘kﬁﬂa%%r§%h§m $ Bk ﬁt@@%d&ﬁ@d@@@%ﬁdbﬁ"d rear

end (24) and wit housi ng (12) havj ng" a first_transverSe di mension

(Y-Y) 10  ext edeflirgiondoReOReRIQr o the vagious fectigns okfbe Botes, 30) and a
second ‘trangyerse di Wﬁﬁmdd@se&hum&bﬁwahlﬁ@w&aﬂ%dhmﬁibéf@ﬂ@%ﬁr@e

di Y- ‘
et on (3 Y rfs bt ek R b 44 S 30 830 BRTSUREES withon
di mensi on (Y-Y) maﬂfm'aemiomllof tlﬁe)@nxiﬁ mpidjle from an dnstailationg FtR¢rnivae,iamodule

i nteri N

defining first &@1 é‘é € pré chbid i, plthiidtion 3l saks By o ﬂfdﬁ%‘%a. 1
first transversaneff omnmpmcmemlm@nalsezﬂaydsﬁanm%
‘unobstruct eéoacmté@rdf wusiuha B¢ sbfhelrAlly hOsifiandd. 'REMES e dfing 34 );

housing_ (12) andeeREEY SELI LS T i %ﬁeﬁ%%ﬁé‘s&%@c@%" 42 bt %thz)
_leorstsglng ggggﬁgacmwﬁmrtheymlsndﬁemdgbguoﬁié bexfxfhemael yocotipheeiowithl theastidingof
rcar end(24) f or*® ﬂgifﬁ%‘%t %ﬁp&%&@ gﬁg%cjﬁ@p@@ﬁ:ﬁﬁﬁméo@%ﬁc&@%%%@@

said fi rst and platesperprtsragack tofliersscurad to ﬂemdiﬂ@m@mmmummer&dmmpt@ao
61, 60' d'o?r ﬁgnéwhesarph%@w oPkMied ot hjdckipof®  transverse

di nmensi on ( rear _
: When the foregoing detailed descnpuon of the present invention it has been

. . shown how the Ob_] ects of the invention have been obtamed in a preferred manner.
| Modifications and equivalents of the disclosed concepts such as those which readily
occur to one skilled in the art are intended to be included within the scope of the
30 claims which are appended hereto. :

e




(2) first and secq and second sliding coax connectors

(60a, 6la, 60a', 61a ﬂm “M‘ r“m‘sal dinterior (12); (3) - first -ghd-—-v-—
second paif, rs comd soax conductors (60b, 61b, 1h)
di sposed w@ﬁ%sé% d interior (29) and connegting 30 sai dpe'P}rejg?s’"“

second. coax cable connectors (60, 61, 60', 61') with respective ones of '

said first and ig?ﬂ@e‘lﬁﬁsd' ng connectors (60a 61la, 60a , 61a ); (4)

each of said s connectors. (60a, 6la, 60a', 61 tlag Bpen Replaced
SIrdany recei ve an individual one of a mating connect or (112 &

EaI ong a path of travel toward rpgwﬂ&uﬁggmfadgﬁcqu}%lcbgipﬁgmgoax

: -(60a, 6l1a, 60a',, 6la'), sai travel being-parallel to said

_I ongl tudi nal axis (XAX); a(@}lsmgvgﬁams@shou&%hé@esnd pairs of said o
sl :jdl ng cgaxsconnect ors (G8n, &Jﬁont@ﬂiareﬁﬂ&&ammﬁkhn&tbbmﬂbmdnﬁwﬂm

and second recesse ar_ar g
said first tran§9%?e§%m%ﬁtﬁrﬂf’r‘?§flﬁﬁﬁf")§g Musa rig Hé‘“é%&@
connect ors (60a,axi“s]fmm@ﬂd&onﬁ&nﬁbosarim&eehdmrﬁMxﬁmaﬂthmng;hm@aﬁ;ﬂced from

Sa0d 11eet ond Sabbyie A6 ehdhghafiey W OB PAMREWACURIPSRSH €

said first and sécon

mat i ng connect otanverse dmmaglomxxhw@nahmdjﬁqgamsmrs@ fimensionranchssid axisr ont

end (22) anggparallel to sgjd | k@bt @and itk s ?{cﬁ})t 108 Abf
sl i ding cong%ct ars of eacs(g ar f| r 'vm% secgn pa‘ﬁs 0 eél s |c|m#§
coax connectorsﬁ(fﬁfi‘él1 Sge0R fB?Péses E%N} ?rﬁ‘ﬁ gmat
di stance par al | ghidtfeorfiahét fi rst transverse d| rrensr on (Y- ; -B.

said circuit further incl and secon 1 ch haV|ng
(a) ~ a jack body (100) é‘é{ %‘%%f ‘\%rf#%iaﬁgﬁéf ﬁ&%’gﬁ?@? one of
sai d recesses (&énnébﬂdr}secmmdiolmﬂ;endﬁﬁbbfohammgﬁmwwcmﬁbde:(térhiboﬁsa:ﬂa
rear wall (140) %ﬂﬁ wi dt h approxi mately equal to said second transverse
di mensi on (Z- 5? 2 sai d body (100) further having upper .and | ower edges
(104, 106); (b) firstfand secapdcpairs 06 first endsecond sliding neax epgnectorsanounted within

113) di sposed orgaﬁqhgnbg.ar wal | (110) of said Jack body (100) and spaced -
‘apart’ by said fransver se ddSta e for said mati nect 8rs (112, M13) to
slidably mate with said sl gtg rstand seeonkeaisof @& SePPR °8%°°nd@$@f§ as

sai d Jb atck body (diﬁﬁd kedmmmwldmwdoﬁgme&nec ﬁldﬁ&ﬁﬁdfﬁj@é?dadbtx)hcaMdh an
“axi s- bet weep,sai er._a ower e el wi sa
.second trangg gﬁfﬁw\éﬁ’y %)0% &é%'%}ﬁngé%%@ﬁ% qohUP !ﬁfﬂa
first and seconcﬁrﬁtmdmabq&pmxs (112, 123) on said front wall (111) for
‘receiving a jack plug; ) é’éﬂc*xﬁ?éél@sﬁ&hg%héokﬁgétors"&d toQiddb

ct rica ectin

(100) for normally 25 y -conn connect
(112, 113) in tﬁecea%@r@élmua&om off mating eonnector moying @ng%p@th traxezls) and |

.for opening saidg mryﬁgﬁﬂg)éhdgraggmﬂgﬁﬁhgbg& &dnnctBist!d i nto €ither of said
_ ports ( 122, % 23 )i ® said first and second pairs of sald_shdmg coax connectors
_ mounted within said first and second recesses, respectively, in a linear array along
- . said first transverse dimension and with each of said sliding coax connectors
B mounted with said mating ends spaced from said front end by a recessed distance
and positioned to shdably receive one of said mating connectors moving in said path
30 of travel from said front end and paralle] to said longitudinal direction;
o (g) said sliding connectors of each of said first and second pans o
spaced apart bya transverse distance;

-LD

B.  Firstand second jacks each having
35 (@) ajack body sized to be received within said recesses, said
: body havmg afront wall and arear wall; -
®) first and second ones of said matmg connectors on said rear
wall and spaced apart by sald transverse dlstance for smd mating connectors to

“THIS SHEET HAS BEEN
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C. said interior miﬁ 40 41, 41',-42, 44) of said .housi ng (12) and

said j.ack bodies (10 m,ﬁmﬂﬁ t| ng guides. (40, .104. 41,..106)..faor..
gui di ng savaspagmns 3 0o said recesses (34, 34:@1-/[\199@}@351@ d

jacks (14, 14') noving_in the path of travelZand with the mat i ng connectors

(112, 113) aligned with ‘the slidi ng connectors (60a, 6la, 60a', 6la'). 2.
A swi t ching coaslifishix matriwith saidslidtigrgax comreatons 4s saftbjaek bodibis insemied ifitack
i ncl udes a noni ey PRt on said front wall and connect ed to nonitor a

signal at one of sai-d mati g)g connectors. ' . .A swi t ching coaxj ack

‘modul’e according to clai m( V\/neﬁaQJﬁc b?@@ébﬁﬂlgaﬁlﬁh@mmfmdmcsm d.

‘wal | s bei ng shagﬁdmagrmﬂie% §§130f sai-d- j-ack- body... 5.
4. A swi tching coax Jac m)dul 3

di ng to claim3 wherein sai d edges

‘are symmetri®al about one B} sd& ¥ it withan said body for nosmelly elestriegllycax -

jack nodul e - accoonhemgng smdmmsg&onﬁwm i G:Rialsétide 0F a Bh iR HETLT AR ?orts and”
'SWi t chi ng coax g&c #@@&ﬁg&%ﬂr}% Pﬁ%m%oé%gkmhggﬁg F.fé&ges ncl ude

centrally exten

housi ntg \(A%Z) cont ai ni ng a (¢b Imdwﬂhmdgddghcbbgﬁedhm&dpeﬁﬁﬁgtgtﬂﬁﬁr
ci rcui ere s
Cony M e s PR3 Bt 16 sl TBtesths with Bid 18R mfltheli She i bF B384

»

‘and with sal® hwﬂithgn(apgg cpBrectays ahgnﬂdgwthlﬂlershﬂlwqonm{a’om) fromsaid front

end (22) to said rear-end (24), said front end (22) includi ng-a wal
‘portion (22a) said housing having a second transverse di nension (Z-2Z) 20
orthogonal to a first trarfsver <&SHItHHAS reax jask modulecicsendingtrichaim)X whergin

with said secondmaﬁmauaemmm 6:2sa¥dﬁ€ﬁtﬁﬂll§ﬂ@k$xﬁfec€eﬁ%‘xxﬁ>h§t@?é of.
said first trang\ggﬁts%wg rrggm on and said axis (X- sail d
"housing (12) h ga F a(‘ﬁﬁua -t hin said |nter| or (29). def| ni ng
at least a I3rst, recess (34) at said front end (22): 25 '

first and second sliding ax ¢ Hee ' t hin al d .
interior (29); each of sal%g sLi‘drn Eo%%)ﬁﬁlgg{ éﬁ% g&g\% %‘i?mco '
slidably recei véﬂléﬁo?mmmdesdn@ludts mdmaﬂmbpmg)sh@ed oompleiﬁbﬁtarjtkﬁ&dgwa ng
al ong a path of s4if jackibod ?Ward mati ng ends of said sliding coax conmectors

(60a, 6l1la); D. said sliding coax connectors (60a, 61a) nounted within
said first 30 recess (34) in a linear array and vvith each of said sliding

coax connec2rs (60a, 612&) rmuankﬁﬂcmhgbo ek ARELR $03%0H 3 WAkl d
front end (22) C e and tigned to slidably receive
~one of said mat ?%%%g%%rﬁgﬁg?#ﬁg% ﬂ&ﬂ‘*ﬂ afing POt h. of travel from

said front end (22) and parallel to sald Iongttudl nal dlrectlon (X-X); 35

O

)

E. said sli d' ng connect50rs %%ﬁcﬂgloﬁ(pg&?goa% r&ln%tocalm\ﬁew erein "

sa1d edges are curved
25 '

_ | 6. A switching coax Jack module accordmg to claim 5 wherein
. . said edges include centrally extendmg flanges. -

7. A jack for a jack module having a housing w1th a front end
30  and walls cooperatmg to define a housing interior and with said housing havinga - "
' longitudinal axis from said front end to said rear end; said housing havmg walls
within said interior defining at least a first recess at said front end; first and second
- .sliding coax connectors mounted within said interior; each of said sliding coax
_connectors adapted to slidably receive an individual one of a mating connector
35 moving along a path of travel toward mating ends of said shdmg coax connectors;
" said sliding coax connectors mounted within said first recess in’ a lineararray and
~ with each of said shdmg coax connectors mounted with said matmg ends spaced
_ from said front end by a recessed distance and posmoned to slidably receive one of

: This Sheet Has Been RT - THIS SHEET HAS BEEN
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di stance: F. transversety—spaced apart gui de wal |'s (40, 41) each

havi ng.an .arcuate . c; te,ndJ ng-into said recess. (34). from
sai d forvvard end (2 ) ME ﬂw E‘ s: of said recess (34); said jack (14)
conpr i si nYO {8703 sl zed tg, be received WR%W%QJ?@ 3recess
(34), 5 sal d body (100) having a front wa (111) and a rear wall (110),

said jack bod 0) .havin and bott 4, 106) SIZ

sl i danI y rece?/v( ) gﬁ"%‘%F"Pr BoyEe ‘{‘EE‘ %ﬂ tjéﬁ é g g?ﬂé}pé"‘ar]dt h
?EBB?X:‘ ma; E Iy ﬁwsaid Ibﬁgﬁlﬁlﬁhl&ﬁ@:leﬂimh tsmarsﬁmgmndem of eetch(onZih firstadnd dee@hd

. urther._havi ng uppe over  edges. :
() it and DR RaD A SR PRt TRESRD A eprtmids vally i
rear wal | (110)hﬂmg apaﬂedraspaedﬁoh;andaxﬂndmgrfmmsaé fotvwardersborn opposite dides -

“mating conn 133 np y mate with said sliding coax
connectors 5§s€gd1€egess, CB} % 100%, Is inserted into said recess
¢

(34); (c) sal d jack bo@ (1acngc1qb¢dmmedgo reseived withirsaidirecessyeaid bpdy t s
15 122, 123y, 11) f k pl d
( %iﬁ& Wltaﬁl 4 sal“(%lkb ) for receiving a jack plug; (d)

asvmtchlng circuit (100Q) for. normally. electrlcally
connecting sai dsaidhiac mﬁ%%@@mmﬂ&wdmetqhéadm@%\@ddwﬂanﬁmg

either of said peies (122, 123 ) and for opening said coneectlon upon
‘insertion of a plug into either. of said orts 3

(&) a cofer (102) on sBd 1 FEHERGaeGnlPRes0 éqagfﬁtaeéfeg %ns?tpwwa%rega.
‘'wal | portion (Zﬁvamandhepacedaphr;hykm&ndns\(emlhsmafmdmﬂtmgwnmemtd» recess

Connectors. ( soni ERl iRt sd Sl fop/Bnfeallyf BRI I BB R g

geonetry 25 csalqbr@nmt arily-shaped to said guides (40, 41) and uniform

along a length of said ed S (mboag%céﬁﬁﬁ%ﬁ?% %ﬁd?&mm Aathin
. 0,

sai d gui des (40, 41) and |de Wt hi 41) 1n a dlrectlon
paral el tol%x heﬁ@h‘@ﬂlﬁ&%"%&?éﬁc@ A jack according to claim?7

wherein said top and bot t 30asvﬁ@ cn%ﬁi@vﬁ&ﬁﬁ@db@@fo@h@ﬂhal%e&ﬁcﬂw d
mat i ng connectors. ‘gwgl cl a| 7_wherei.n s

accordin top an
bott om wal | s ar & ’l‘?ﬁf’%‘%ﬁjsal a%ng oBfiedtors ithe Segee o %P]]“gu':‘ke% S?EEPH Bf) &i
cl ai.m.9 wher ei nfm*a:ngpaldrwnmmbnmpmiﬂssruomdfaqmg:mm elﬂietyfq;md)poﬂsil ng -
f anges -
20 _ 8. A Jack accordmg to claim 7 wherein smd top and bottom
walls are symmemcal about one of said matmg connectors.

_ 9. A jaék accoiding o claim 7 wherein said top and bottom
walls are curved. ' - |

_ : 10. A Jack accordmg to claim 9 wherein said top and bottom
e _ walls mclude centrally protrudmg flanges. :

\
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