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'MINIA1'DRE COAX JACK MODULE . . . 

1'. 'BACltGROUND OF THE IHVEliTION 

This Sheet Has Been Replaced 

1111111111111111111111111 . 

5 1. Field of the Invention 
This inventien pereains to· ehe 

telec~~ica.t:i,.ons industry. More particularly, this 
invention pertains ~o a miniaturized coax jack for use 

in said .i.ndust:z::y. 
10 2. Description of the Prior·Art 

As iii commo~y .known iD the telecDJ11111~ca:ti.ons 

ind.ust:cy' ··high speed signal transmission rates require 

coaxial conductors. Po~ example, so-called DS-l signal 

:;ates (i.e~_, 44. 736 roeqab.tts ~r second) are carried 

15 over.coax cables.· ... 
. In order to permit cross-connection, line 

monitoring and !in@ access, the indlisti:y ha$ ~tilized 
so-called._DSX-3 coax jack modules to pexmit 

interconnect.ion~ cross ... co~ection and the like.· An 

20 example of such a module i.s shown in u.s. Pa'ten't Na. 
4 , 815, 10 4 • . As. shown i.n 1:.he aforesaid u. S • Paten1: No. 

4,81.S,104,. the JJ1odule includes ·inte:gial switching 

assemblies (items 90 and 92 in said. ~atent) which 

receive coax pluqs thro:ugh.pQ:rts in 'Che forward face of 

25 the Jnodule_. ':fhe switch assemblies are connected through 
. . 

coaxial cat>les (items 82, 84, 86, BB) t:.o c:oax connectors 
(,item~ 74; 76, 78 1 80) on 't.he rear of the mcdul.e. The 

circuit .sc::hematic.of the prior art module is shown in 

Fig". 6 of U.S. Patent No. 4,815,104. The preferred 

30 el!lbodiment shown in 1:.he u.s. Pa'C.ent No. 4,815,104 has 

cress-connect ports on.the front panel of the module as 

well as cross-c:onnect: lacatiOJ'lS on the re~ end of the . . 

modltle •. ·As ·i.n~icated-in u .. $. Patent No. 4,815,104 . . . . 

(Fiqs.~ · 1 and· 2), the pri<>?= art also .included modules 

35 lacking cross-connec'C. po~s on the front of the module. 
In addit.io.n to cross_-connect locations, t:he · prJ.or art 

module~ include monitoring pore• or jacks connected 
across a.resi.St~nce.drop .,...... ........ z~~~"'Wll7'!~~n+.~~SH.,.--f~~~~f#~rnaHT15~0-·~, 
tra.nsmissj.cn lines.. G(J Des~~ription : page.cl ... !.... to paged ... ~ .... 

· ~ ClaimQs) : paged , .. iL t.f! paged ... #:.~. 
jllf Dr;.t\\fag(s) : paged .. ~A-.l. to paged .:!Y.~1 .. l 
.-/ f; : ....... _ .. ,,. • ~, .. ~.,d lfl. t(> p·H1c··a' .-NJ .. ~'--~, ... 1.,_:. ... t • tJ ... ~5t.: .......... '-~o ···••••••· 
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) In the telecommunications industry, it is 
. . r •• 

standard for-a cross-connect system to operate at 75 
ohms. Accordingly, the prior art modules are designed · 
and const:ructed to ha.ve a· 75 ahm impedance •. 

5 In the t~lecomDiunications industr:y, a central 

office or other location wi11·have a substantial number 
of crosJ!S-connect modules an:anged in bays. Due to the 
large vol,_e. required to. house ·such modules and bay_s, i.t 

. . . 
is becoming incr~asinqly desirable ~o •iniatu~ize DSX 

10 modules. Such miniaturization should perJnit sw.itchinq, 
access ~d monitoring funct·1ons while ma.intain..f..nq 
desired impedance levels. . 

. rr. OBJECTS um SUDARY oF TH£ IRVEN1'ION 

It is an object of the presen't .invention to 
· 15 provide a miniaturized psx~3 jack .module_. According to 

• I 

a. preferred. embodiment· of the pres.en.t inven~ion, this 
object is ac:hieved--by.· prov:f,ding a ·-~oax jack module. 
having f.irs't and second eoax. conductors. A first . . 
conductive sprlng coniact is biased into electr1.c·a1 

. . . . 

20 contact with the·fi%st conduc't.C!.r and cooperate~ with the 
first conductor to ·generaie a ·first;capacitaru:e.. A 

seccJtd conductive spring contact is prov'ided bia,sed into 
ele~trical contact with the secon~ conductor arid 

·cooperates w.i,th the second conductor to generate a 
25 second capacitance. ~n internal conductor electrically 

connects the first and second spr~ng ccntacts. The . . . . 

internal conductQ~. has an inductance selected to· 
cooperate w~th the first and second ca~acitanc:e for the 

jack .-co have the desired impedance.; ~he object of the 
30 invention is f~her achieved by a jc:ick module having 

grounded internal surfaces at lea-t partially 
surrou,ndi.nq the module's· internal candu~ors. The 
.surfaces act as the qroundtnq shield for cqax 
canduqtors. 

35 

?1 FP.h 11:n1 . ·Print 'l'imri 
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Illa BRIEF DESCBIP'l'I~N OF THE DRAWINGS 
Fig~ 1 is a perspective view shovinq a jack 

module according to the presant ~nvention in exploded 

re1ation. to a c_has~is for receiving such :module: 

5 Fig. 2 is a perspective view of a jack module 

with a cover :reaU>ved to exposed inte~al elemen~; 

Fiq. 3 is 4 side elevation view of the jack . 

znodu,ie of the pres(!!nt. _invention with a cover :removed to 

sh011 1.nternal elements; 
10 Pi.g. 4 is a perspecti:ve view of a subassembly 

of the jack •odule Qf the pre~ent. invention: 
Fig." 5 is a perspec;tive explOded view of the . . 

· -subassembly of Fi:9'• · 4·; 

Fig .. · 6 is a perspective e~loded view of the 

15 jack modu1e·1ess cover and the subassembly of Fig. 4; 
Pig~ 7 is.a perspectiv~ view of a -cover for the 

jack:mc:dule sh~win9' .an _interior surf.Ce of the cover; 
. . . . 

Fig-. 8 is a pers·pective view of the cover of 
· Fig .. 7 sJiow~n~ an external SUJ:'face anct screttS shown 

2·0 exploded; 
Fi.ga 9 is a perspective vie., of a housing of 

the ji:lcJc: moduie .showing an interior surface of t~ 
hoasinq; . 1 

· Fig.· 10 is a· si~e elevation view of the 

25 assembled jack module of the present invention1 
Fig. 11 is a view taken along line 11-11 of· 

:F.1.9. 10; 
Fig~ 12 _is_~ view taken along line 12-12 of 

Pig .. 10; 
30 Fi9_. 13 i.& a view taken along line. 13-13 of 

Fig.· 10; 
Fig. 14 is. ;f vi~· t'1ken along· line 14-14 of 

.Fiq. 10;. 
. I 

Fig. 15 is a v:iev -~n along ~ine 15-15 of 
35 "Fig. 107 

I 

I 

Fig. 16 is a top plan view of a fo%Vard cen~er 

conduct.or for use with &he pre~ent inventionr 

IThi•11f jU iff lilMllilrec 
?1 11'11 h 11 • n1 Print 'l'ima ?1 li'ah 1?·'H:; 



-------------------------------------·-----·-----
fROM MERCHANT&GOULD-MPLS A 

(TUE) 02. 20' 96 21: 09/ST. 20: 30/NO. 3560721116 p l O/u 

W093/28600 PCf /US92/05880 

4 

Fig. 17 is a view taken a~ong line 17-17 of 

Fi.q .. 16; 
Pig-. · l 7A is an enl~rged view of a left e~d of 

the conductor of Eig. 17; 
s P~g- 17B is an enlarged central port:i.on of the 

conductor of Fig. 17; 
1J.q.· .17C i_s _'11.enlarged view 9£ a .right end of 

the.conduc:tor of_ Fig. 17~ 

Fig-'. ·1 B .is. ~ -top plari vi:.ew of a rear cen-c.er 

10- conductor for use with the present inventiQn; . 

. Fiq .. -19 is ~ view taken along line 19-19 of . 

. Fig. ~S; -

· Pig. 19A is ~n enlarqed view of a left end of 

th~· conduct.or ·of Fig~ 19 ;. 

15 _Piq~ 19B is an e~larged central portion of the 
• 

. conductor_ of Fj_g. 1·9 ; · 

Pig:.. 19C i_s an- .enl·a.rqed · view of a dimpled 

portion of the_ conductor of· Fig. 19; 
Fiq. ·20 is a left side, bottOJD 4nd rear 

20 p_erspective view· of· a cam fO%; use wi:~h the present 
-· 

invention: · 

Fig. ~_OA is a rear, :left side and top 
. . . . 

perspective view of the.cam of Fig. 20; 

!'ig~ 2·1. is a left side eleva:cian view of the 

. 25- cam of Fiq. 20; 
Fig .. , 22 i.s a right sider bot;.tom and front 

: perspective v,i_ew of the- cam Qf Fig. 20; · 

Fiq .. 23 is a r.ight side, top and front 
perspective .v~ew ~f the cam of Fiq.~ 20; 

30 :Fig. ·24 -is a .front elevation vie" of a 

dielectx:ic:: ·.~uppart; 
Fig. 25 is · a-- perspeci;.ive ~i.ew of the support of 

~iq .• :24; 

Fig. 26 is a per.spective view of ·a grounding 

35 spring; 
Fig. 27 is a perspec~ive view of ~n attachment 

latch; 

Prinf 1'im11 



EROM MERCHANT&:GOULD-MPLS 

W093120600 

Fig .. 28; 

. . . . 

(TUE) 02. 20' 96 21 : 09/ST. 20: 30/NO. ~5607211 r6 p fl/** 

PCT/US92105880 

s 
Pig. 28 is a top plan viev of a conductor pin; 
Fig. 29 i~ ~ v~ew taken alonq line 29-29 of 

Fig. 30 is. a top plan ~iew of the jack of the 
s presen~ i.nvention with cover removed to.show internal . . . . 

element:s and wit:.h a. first plug shown.inserted _and a 
second plug shown about ta·be·JJnserted.; 

Fiq. ·30A is a cross ... sectional 'View of a pluq; 
Fig. 31 is a f:ro~t, top and right si.de 

10 perspective· view of a rear interface of tbe present 
invention; 

· Fig.. 31A is a ~ide elevation view of· the rettt 
interface with a cover. removed to expc:>sed inte.z:ior 
eleJDente; 

15 :Fig. 32 is an exploded perspecti.ve view of the 
rea_r interface of Fig. 31.; 

Fiq. 33 is an enl~qed perspective view of a 
dielectric support for 1=Jie x-ear int~rfat::e. of Fig. 31; · 

. I . 

Fig. 34 is ~ inside perspective view of a 
. ,· ' 

20 ~over for the ·rear ~terfac• ·af Fiq •. 31; 
Fiq •. 3.5 is. a . pttrspect!ive interior view ot. a 

housing body for the recu:. int:erface of Fig. 31; 
PJ.q. ·36 is ·a: perspective v~ew of a pi.n 

receiving conductor for USt:! wicil the rear interface of 
25 ~i.g, 31; 

Fig. 37 ;Ls a perspective view of a pin 
. . 

recei~ing co~ductor for use with the rear interface of 
Fig. 31; 

Fig. 38 is ·a pin conductor for use with ~he 
30 rear· intE!rface ·of. Fi.g •. :311. 

Fig. 3·9 .is· _a~ .perspective view of a wire lirap 
pin for use·with t~:J:ear interface of ·Fiq. 31; 

. Fig·. 40 1~ . a ;Perspective view af a gr~unding 
spring for use·vitb 'Cha :r;ear interface of Fig. 31; 

35 Fig. 41 is-a. perspective view of a patch p1ug 
for use with the reS:J= interface of Fig. 31; 

?t 11~ h 1-1 • nt "Print 1'i1n11 
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Fig. 42 .is a side elevati.On view of the patch 

plug of Fig. 41; 
Fig. 43 is an exploded perspec:cive view of the 

t 

patc:h plug.of Fig. 41' 
S Fig •. 44 ls an asseml>led cross-sectional view of 

the_patc:h plug of fig.·4~; 
Fig. (5 ~s an electrical schemat~c of the 

circuitey of 1:he jack ~du1e ·and rear interface; and 
Figs·. · 46-56 are ·schema1:ic . drawings illustrating 

. ·. . 
10 the ·analysis of .. timing .~the module of the invent~n to a 

desired ;i.Jnped.anc~ •. 
IV. .DESCRIPTION OF THE PREFERRED· EQODIMQ1+ . 

Referring.now to 'Che several drawing figures in 

which identical elements are numbered identically 
. . I 

15 throughout, a description of the prefened embodiment 

20 

25 

. . 
will now. be provided.· 

.A. GEN'Eiw:. .. ASSE!JBLY· 

In .. Fig.. 1, a ·j_ack module. 10 a.ccordinq to the 
.• . . . . . . . ~ 

present inventi~n is shown in.a position to be inserted 
withl.n a chassis 12·. A jack. plug 1·4 is shown in a 
-~osition ~ be· ins~rted ·into ~lie j~ck module io. A :rear 
interface · 400 is 11hown inserted within chassis 12. A 
rear interf~ce .plug 52.0 is sh~ in a P<>sition to be 
i'1.serted into.r.he rear· interfa,6e 400. 

.. 

As sh~. in." Fig.'! l, tl).e chassis 12 includes 
.·. 

·sheet me;~l. tap and. bottom wa1ls l.6 1 18 joined by s.ide 
walls (only one of whic;h.is show Flt 20) anc:t having sbeet 

· .metal dividing walls· ·22 •. ·' A ·front cover ·2• is prov.ided 
. ; . 

pivatally secured~o t:he side walls 20 to pe.rmit the 

30. ·front c·over 24 to be pivQ~d to a down position (shown 

in Fi9'.· 1) thereby providing access· to. the ·interior of 
. . . 

the ·chas~is. 12. The.- front cover 24 m~y be pivoted to an 
up posi.tion to co~er tbe .· .int;;.eri.or ·of 'Che chassis 12. 

. Slide attachment blocks are secured within the 
35 chassis "i2. The slide attachment bl.oaks 8%'e dielec'Cric 

and· j.nclud.e. a lower block ~ 6. and. an upper ·block 28 • ".rhe 

bloc~s 26 ,.28 include loc)ting .pibs 27 received within .... 

. I . 

1?11" 11 i v11rl .'I' i mil Print 'l'im11 

• 
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slots.29 in walls ·16,18 to loc~ the blocks 26,28 to. the 
int:.erio~ oppPSinq surfaces at wall 18,16, respectively. 

I 

The plo~ks.26,28 have vert1cally aligned 
grooves 30 sized ea .rec~ive rails 32 on the 'jack module 

5 10. The rails 32 pe:cmit:. jack module 10 to be ·slidably 
. . I 

received with the. chassis 12 in a vertical disposi.tion 
(as ·shmrn in .Fig. 1). 

each of blocks. 28,26 cooperate to present 
grooves 30 sufficient to receive four jack modli.les. 10. 

10 A jack 111odule 10 is secured Wi.thin 'Che blocks ~6,28. by 

locking 1:.abs 34. Ie. will be •pprecia1:ed that slidably 
received. . jack modules ,d.th locking tabs 34 form no pan 

of this invention per se. Examples of suah are shown in 

c:ammonly ass.igned u. S. · Patent Ho. 4, 840, 568 ~ 

iS B.. JACX. MODULE DEp.IL 

l. Components 

· Pig. S and 6·, taken in consbinatioJ1,. show an 

tncploded perspecti,.ve view· of. ·tlle Jae~ module 10 which iEI 

shown a..ssembl~d with cover rem~ed in Fig's. 2 and 3. 

20 The ~odule 1.0 includes a ho~s~nq 36 and a cov~r 38 (see 

.Figs. 1.-8). For reasons thal; 'flill become apparent, 

~u~i.ng 36 and cover 38 are preferably fo,DJed of diec:ast 

zinc. 
A dielectric. ins•rt 40 is provided. sized t.o be 

25 received wit:tµ.n the.housing 36. As w~ll be more fully 
descr.ibed,. insert. 40 supports veQ:ious electr1cal 
components in a desired orientae,ion. as .a s.ubassamhly 39 

(l"ig. 4) • 

The .in~ernal compone1,11:.s of module 10 include 

~O forwa,:Ucen'Cer coax con4.U:tors 41, 42 an~ 43 and rea= 
co.ax oe~ter t;onductorS: 44 fll1d 45. Inductor wires 46·, 4 7 

. . .... I 

are prov.i,d.ed for joininq cpax conduc'Cors pai:rs 42,44 and 
. . . ·I 

43,45,.· respectively. Insu!lators 48,49 are pravided for 

support.in9 re~r coax centek condUCtOrll 44,45. S1eeves 
. I .. 

35 SD,51 al:'.e provided to pe~it attachment at.the module 10 · 
to a rear interface 400 (all will b• more fully 

. : ~· ~~~~~~~~-

described) • . . 

? 1 1i' 11 h 11 ·.n 1 Print 1'imP ?1 li'Ph"l?·iA 
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'!'he subasseJlibly ~g includes power S01llee 

contact.s or conduceor pins 52,53 (shown best in Fiqs. 5, 

28 and 29), an OUT no:CJ11al· sllring .5~, an IN noi:mal sp.ri.nq 
56 and an indu~eive crcss-corinece wi.re 58. 

S ~he electrical components further include 
spr,i.ngs 6Q,61. P.ins 52 1 53 are .id.en~i.aal.. Pin S:l is 
shown in. Figs. 28-29. Pin 52 has a stop 52a and an . 
annular ridge 52b. A pin and .~2c exte~ds tram stop 52a. 
A cut-out 52d is p~o.videc;1 o~ an oppositi! end. Leads 60a · 

10 (Fig. SJ o.f spring_ 60 are.pla,ced and_soldered within 
cut-out S2d.. ·s~milarly., lead 6la cf spring 61 .is 

secur~d to pin 53. 
A first resistor 62 is provided fer connecting 

. . 

tbe moni:tor (bsreinafter "MON") CCU: c:ondu.cta:r: 41 with 
15 the ODT.co~·cond.uctor 42 as will be more £ully 

deseribed. ~ second ·resistor 64 is provided for 

connecting -the· .MON coax conductor· 41 to ground. ·by 

attaclunent of the second ;resisi;or 64 to a. grounding cli.p 
66 received within a slot·6a fo:cned in.ho1115.i11,q 36. 

. . 
20 A main qround 1spJ:in9 70 (shewn. best in .Figs. 6 

25 

30 

and 2~) is provided ~aving cl£p e~ 72 ~ized to be 
received· ·within slots· 7.4 famed in hous.l:ng 36. 
Reception .of the. clip .ends ·72 within slats 74 results .in 

mechani.c:al j:m~ elemt:r.1.cal connection· of 'C.he grounding 
. · 1 • : . 

sprinq 70 ea. the housing 36 ·(which 'is electrically 
. .· • . . ' • . . I • 

q.;-oun,ded upol!-· · connectJ.on. to a . grounded. rear .intex:f ac:e 

.400 as· will be describedl. · ~he ·qrQundin.g spring .70' has 
spring c(>n'l;act. ends 76, 77 and 78 disposed ea be in 

slidinq elec-c.rica.l contact with a pl.ug. (such as plug 14 
of P'.iq. 11 received 'ilithin -c.he BON port 80, the our port 

. . 

81. and ·the IN· port. 8.2, respectively, of housing 36. 
·. . 

The el.ectric;;al . eleinents suppo_rted by the 

dielectr.ic insert 40 (Fi~~ 5) include an 00'1' teniinatiori 
spring 84 and an IN tei:minat.ion spring 86. A·thi.rd 

35 resisto.r 88 (Fi9. 6} is provided to elec:trieally connect 
the OD'i' tex:mination sp~ing· ~4 ~ith the ground.inq spr1ng 
70. Similarly, a fourth resistor ~O·is provi.d&d to 

. IThi•1jf~U fliilililliif' 
Rece i v·e.d Time Print Time ? 1 Feb 1?: 1'1 
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electrically connect the ~·te:cmination spring 86 wi.th 
the main grounding spring 70. 

As will _J)e more fully desc,:'ibed, the comppnenes 

· of the jack module 10 include a HON cam 92, a.n OUT cam 

5 94 and an IN cam 96 :·all of which 1.U:"e dielectric. MON 

·c:am 92 .is pivotally connected to housing 36 through a 
first piYDt pin 9~. -IR cam and OU'l! c:am 96, 94 are botb 
pivotally connected .to housing 36 through a second pivot 
pin 100 received w~thin a bore 102 (Fiq. 9). Shcntn in 

10. Fig. 6,. a·bore 102 is s~ fo:r receiving pivot pin 100 
and a bore l.Dl receives pin 98 .. Screws 104 (Pig. 8) are 
provided for-securing cover 38 to housing 36 by passing 
the screws 104 'through holes 106 in cover 38 and 
receiving the screws 104 j.n aligned bpres 108 fo:cned in 

15 h'ousJ,.ng.36. 
Plastic·at'lj.a~hment latches 110 (Fig .. 27) are 

provided received w:i~hin grooves 112 of housing 36. ~be 

attachment. latches 110 ~lude .rails 32 for slidably 
rec:eivi.n~ the mo4.ule ·10 _within the chassi~ 12. The 

20 latches. -i10 a~so inc~ude the locking tabs 34 for locJd.ng 
the module 10 in place win.in the chassis 12. 

Fig• 4 shows· a subassembly 39 · inc:ludinq the. 
. . . . 

in_sert 40, the MON forward center conductor 41, the OtJT 
forward center conductor· 42 and the IN forward center 

25. c::onduc-cor43 illustrat..inq how the conductors 41-43 are 
supported by tile inserc· 40. Also, ·the conductors 52,53 
a.re sJiown supported as-are the ODT and IN termination 

. . 

springs 84 1 86 and the OUT a~d IN noJ:Jnal ~prings 54,56 .. 
Springs· 54, 56, 84, 86 are retained within siots SS, 57, 

30 BS,· 87 formed in insert_ 40. Springs 60,61 are supported 
in slots 63 formed in insert 40. The ·springs 60,61 are 
etl.ec~rically connec.ted (e.g. by sold~) to pins 52,53. 
The complete ass~ly of coMponents -is shown inse:r:ted 
with,in the . housing ~6 in P4.g. ·3. In :tiq. J, c:over 38 is 

35 · reJlloved. . 
Each of faz:ward center conductors 41, 42 and 43 

a.re identicf!ll. Conductor 41 is shown in qrea'l:er deta.il 

Received Time 21. Fe b. 11 : 01 Print Time 21. Feb. 12: 3 4 
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in Fig. 16-17C. A descript.ion of conductor 41 will 
suffice as a descri.ption of· conductors 42 and 43. 

The conduc~or 41 is a generally tubular 

c~nduc~ive ~ateri~l. ~n a preferred einbodiment, the 
s. conductor 41 is half hard pl;losphor bronze seamless tube 

havinq a nominal vall thickness of about .oos inches. 

10 

I . 

The conductor 41 is plated to enhance electtical 

communication with a spring contact (as will be 

described J • 
~he 'conductor 4l has a flared end 116 ex't.end.ing 

.into an inwardly tapered portion 117. A ceni:.er 
conducting pin of ~ plug '14 is· inserted through flared 

end 116 and received within inwardly tapered portion 
. . 

117. 'l'he tapered portion 117 has axial slo~s 119 to 

15· perJDit port~on 117 to expand and receive pin 120 (see 

Fig. 30A). 'the inward taper provides releasable 
mechanical and electrical contact b~ween 1:he conductor 
41 and the center pin 120. 

Annular ridg-e 122 on conductor 41 pe:cmi.-c 

20 positive placement of the conductor 41 ill insert 40. 
'The.rear end of (:Oi;tductor Al i.s provided with. a cut-out 

· -i24 -~o pe:cmit placement of a-wire (such as induc~r 

vi.res.46,47) within. c~nduc~~ 41. ~wire so placed may 

be sold.ered ~o conduc-cor 41. An ·inwardly protruding 
25 annual dimple 12-6 prevents excessive solder flow from· 

cut-out 124 in'Co the int;eri.o:r of ~ubul.aJ: conductor 41. 

i:Tith reference no~ ta. Fi9s. 1S-19C, rear 
conducU)r 44 is shown. Rear cond.ucto?:" 44 is identical 

·to rear ·conductc;>r 4·5 and a descriptign of one w.f..11 

30 suffice as t~ ~~scription of the other. 
. . 

Conductor 44 is foz:med of materia1s and plati.nq 

similar to that of conductor, 4;1 as p;r:~l.ously de~cribed . 
. Rear conductor 44 includes a flared end 128 

follow~cl by an inwardly p;rojec~ing tapered pottion 130 
35 ha.vinq axiai slots 1.31. Similar to tapered.· portion 117 

of cond,uc-r.or 41 (see Fiqs • .16 and 17), tapered portion 

·130 receiYes a center conduct.1-ng pin (not sh=o~wn'-=-.ll:___=::i=n=--~~~~~ 
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sJ.idable JD.echanical and electr;f.c:al con.tact. ~e 

conductor 44 also includes an opposite cut-out end 132 
to i::eceive a wire such as .induceor wire 46,47 to be 
soldeJ:ed in place .. Inwardly projectin~ annular dinlple. 

5 134 preven'.Cs excessive solder flow into conductor 44. 
The condu~tor 44 iDc:ludes an. annular ridge 136 end a 

stop s~face 13s. Ridge 136 and stop surface 1"38 
cooperate to ·retain ·an im.lulator such &$ i.nsuls:cor 4.8, 4 9 

between ridge i36 an~ seep surface 138. 
10 As ~st shown in Pig. 11, forward IR conductor 

43 i.s elec.tric:ally connected to :rear lH conductor 45 

'through IN iJlductor.wirS 47. Simil~rly, fox:ward OUT 
conductor 42 i.s elect.rically connected to :rear.otr.r 

cb~duc:'t.or 44 through OD'? induc~or wire _46. The first 
15 resistor 62 is electrically connected ta the OUT 

conductor .42 and·'Che OU'l' .forward c:enteraanductor 41. 

Wi'Ch reference no~ to Figs. 20-23, a 
d.escripti~n of MOR: c:am ·'92 wi.il b~· pravided.. HON cam 92 

... • . 

is id~ntical .tQ call)s 94 :$Dd· 9.~. .Accordinqly, a 

· 20 .description of cam:92. will s~fficeas a description of 

cams 94,96. 
The cam 92 hcls a crentrally extending bo:r:e 92c: 

. . . . . 

eXtendinq th:rOuqh a lewer body 92e. The bore . 9 2c .is 
sized. to receive p~n 9,8 (or, in the case cf casps 94,96, 

25 pin 10_0 f. , 
The cam inclu&.s a cam surface 92a disposed on 

one side of bore 92c •. Disposed on the opposite side of. . . . . 

bo~e 92c is a "plunger 92b. 
As_best shown in F,ig. 3i cam 92 .is disposed fp:r 

30 surface. 92·a to be engagoed !Jy a plug (such as pl.uq 14 in 
. .' I . .· • . 

Fiq. 1) in$eJ;ted~ witnin KOR port 801. The plug pushes 
. L . • 

· aqains~ -.surf~Ce 92a C5U~iDq the CCUll 92 to pivot around 
pip. .·99 .(er ·pin 100 in ·the ca&Se. of cams 94,96). As a 

re.sult, the plmiqer __ 92b ~ges 'the springs 60,61 together 
35 · into elegtrical co:i3.tac:t to close a circuit indic:ati.ng 

insertion ~fa plug into the· HON port 90 • 

.. 
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00'1' cam Sl4 is provi.ded with its. cam surface 94a 

di'5posed · to be·. ~nqaqed by a plug insertSd. with.in OUT 
. I 

po~'C Ell to cause p~unger 9ilb to urge OU'l' te?lllination. 
spring 84.against OU'? normal spring 54. 

5 IN cam 96 is di.sposed for it.Iii cam surface 96a 

. 10 

to be engaged by a plug inserted within IN J:>ore 82 to 

m:ge cam 96: to pivot about .pin 100 witn plunqer 96b 
I 

urging IN tennination spr~nq 86 aqainst IN »a:rmal spring 
56. 

·'rile plunger 92b is provided with a slot 92d to 
penn:Ltunol:>s-c~cted movement of the plunger without 
int:erference wit:h conductor 41.. Similarly, plungers 941> 

. . 
and 96b a:re provid¢ with slots 94d and 96d. to prevent 
in:terferenc·e with conductors 42 attd 43, respectively. 

15 As shown in Fig. 3, in the absence of a plug in 
any of _p·oZ'.ts. 8_0"".'82 1 the cmas 92, 94 1 ~G are urged by 

·spri,ngs · 61,. S4, 86 1 re•pective1y, to the ~sitions sho9n 

in Fig-~ 3 with springs 60,61 separat:.ed and with sprinq 
84 separated from spr:1-ng 54 and with sp:ring 86. separated 

· ·2 fl · ·from -s~ing S6. 
$prings 54 ~d 56 arep:rov.ided with normal 

c:ontac.t:. ppints. 54a, 56.a {see !'ig. 4) disposed to 

electrically engage caric:iuc::.to~s 42,43, .respe~t:.ively. 

Cros.s-connect· wire S 8 (see F.ig. 3) electrically connects 
· 25 · springs 5.fi .and 54. Accordingly, i~ the absence of a.ny 

plug ins~rt~d with,in pQ~& 81,82, conductors 42 and: 43 

are . electrically connected •. 
Upon insertion o;f a plug into port 82, the 

electr~cal connection between conductors 42,43 is· broken 
30 and the OtJT conductor 42 is· connected across res~stor 90 

1:-o CJroulid .• :. A ~iqn&i on 'Che -IN. 
1
conduc'to:c 43 is now 

connectea di.reci:.ly. tb the ·pl11g (not shown) ~er_ted into 
port 82- Similarly,. upon i~s~ion of. a plu~ (not 
shown) into pm:t 8:1, .the IN conductor 43 is connected 

35 across ~esistor 88 to grPUnd; and the Otr1' conductor 42 1.s 
connect:.ed d.irec~ly to the·plug inserted with.in.port: 81. 
Insercion of a plug- i.n:t.Q ·po:r:t 90 resul;ts i.~ c:1osing 
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springs 60,61. It 11ill be recognized by those skilled 
in ~e art tha~ an electrical schematic of the circuit 
t:.nus described is common in PSX modules, A schematic·of 
this circuit is shown i.n Fig. 45. 

2 .. Impedance 
As i.s common, eoBXial conductors proviu for a 

• • • • • 4 

central conductor surrouncled by a grounded shield .... The 
p:resane 

hQ~sinq 

10· shield. 

invention utiliZf.!!S the geometey of the .zinc 
36 and zinc cover 38 to prcvide the grounded 
This results in mi~iz~ vol'Wlle of th~ module 

10. 

With best z:eference to Figs. 7, 9 and 12-15, it 
can be shown how tbe housing is provided with concave 
arcua't.e surfaces 150. Si.mil£ly, the cover 38 (Fi.g. 7) 

15 has concave arcuaee surfaces 152. '?he surfaces 150,152 
are dispo~ed to at' least part~ally surround conductors 
41-45 when co:ver 38 is. placed on hdusinq 36. As a 

resul~, the surfaces lS0,152 cooperate to def.ine 

groiJnded·stu.elds ~t least p&reially surrounding 
20 conducto~s 41-45. 

In addition to.shielding as a· result of arcuate . . . 
surfa:c::es 150,152 inieqrally· cast: into.i;he housinq 36 and 

cover 38, the impedance of ~be system: is cont:rolled by 

contr0lling ehe 9eoJ1etry of clie:tectric supports 200 on 
is insert 40. 

The supports 200 are most c1E!.a.rly vi.sible .in 

FiqsY. 4 and s.. As sbo~, the sup~rts 20.q are qeneraily 
rect&JJ.qUlarly shaped and are connected via cras~-beam& 
201 "Co platfoD1s .204 of insert 40,, Support 200a joins 

30 two plaeforJlls 204. c;omp~ing :rigs·. 4 and 14, the 
platfo.DDs 204 al!'e sized.to be rec~ived within platfoz:m 
pathways 210 fonted~ln ho~sing 3&. 

. . 
The nesting of ;he. insert 40 1il.f.thin housin.q 36 

is been: shown in Figs, 11-15. '?he s~faces 150 

35 cooperate with ~"U.faees 152 to defim!.partia..lly 
.cylindrical chambers through which 'Che conductors 41-43 
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pass. The dielectric support blocks 200 are received .in 

a portion of the partially cylindrical chambers. 
'?be support blacks 200,2ooa, as previously 

indicated, are connected ~o the plaefox:ms 204 via cross 
I ' • • ' 

5 !;Jars 201. I't will be recognized by those skilled in the 

_art that by var,Yi.ng · the . geometq. of the s_11ppor't.s 

200,200a; -&)le·i.Jnpe~e of the s:rs~m can })e tuned to~ 
des ired ;impedance.· 

In addi-;ion to supporting the conductors 41-43 

10 ~n supports 200,200f!, rear conductor& 44,45 a.re 

suppon:ed. in dieJ.eceri(: spacers 48,.49 as shown J.n Fig. 

· 11. . The spacers . 48, 49 ·are housed in a cy11ndr.ical 

portion of s).eeves 50 and 5.1.. . Dielectric support 
s.pacers 48,49 of the ·geomet:r:y shOllJl are also shown in 

15 U.S. Patent .No. 4,749,968 (items 250 in the figures of 
~hat .patent) which indicates that the spacers can be 

se.le~~d to assis.t in tuning "thie system 1:0 a desi:ced 
· . ilripedanc:e. 

Spacers ·48.,.49 are ident~~l. Spacer 48 is 

·20 shown i.n Figutes 24 .4Uld 25 ~ ~ spacer 4.8 incl\ldes a 
bore 4Sa for. receiving- coqduator 4·4 and radial.ly ·spaced 

ribs 4·8b. 

'rhe conductors 42, 43, 44·and 45 cooperate with 

the ind.uci:ors · 46, 4 7 and insul·a-t.ors 48 ~ 49 and supports 
. ; . . 

25 200,200a to _create ·a desired impedance. l(atwi.ths.tandinq 
t~s_tuninq,_ the_presence of _springs 56,54 can resul.t: .in 
an imba,lanc~d·or undes;ired. ·impedanee far.ehe module 10. · 

. ' ,· . 

With bes.t: referenpe· to ·~iq. 3, it is no~ that· springs 

54,56 reside generl!llypardlel to conductors 42~43 and 
.· . . .. 

30 inductors 46,47. J.s a resul~ of this parallel geometry, 

a f~rst capaci~ance is genera~ed between sprinq 56 and 
cond~ctor -4.3 and a second capac:itance ·i.s generated 
between.spri.nq. 54 and. conductor 42. Ta balance these 

. I . . . . . 

capacitances, 
1
an incl.uctaJ1Ce is provided via conductor 

35 SS. The sp.eci.fic gage of conductor 58 is selected -co 

balance the ca:pacitance resulting from the spacial · 
.. rel.ation of spring 56, inductor 47, conductor 43 and 

.. 
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spr1ng 54 1 conductor 42 and induc~ar 46. ~he inductance 

of induc~ors 46,47 pnd cross-wire 58 are matched with 
' 

the cap~ci'tarice of springs 5·4, 56 t't provide impedance 

matching. 
S C. _PLUG DETAIL 

From 'the ;fo:cegoing, a description of mo~ule 10 

has been prc:>Vided;. .. In addition t.o the JDOdule, a _pluq 14 
is shown in Fig. JOA.. The plug 14 . .l.ncludes a. central 

. . 
c:Pnd.uctor 300 -;e:cni.na.ting at central pin 120. The 

10 conduct:or 300 has a·centr~l exposed slot 302 for 

rec:eiv;i.nq.a cent:ral conductor 304 of a coax cable 306." 
A ·crimp.cq:nnection 308 is prov.1ded for crimping the 

. . .. . . . 

shield of the COilX cable 306 to an outer-conductive 
shield 310. · The shield 310 narrows to a plug end 312 

lS. sur~Qunding central pin 120. As shoVll in Fig. 30A, a 

portl.on of .sb;ield 310 .is removed ~o ~ide an acr;:ess 
. . . 

. ~ening_320 to pe:C111i1: wi:r;e 304 to ·be la.id into slot 302 
and secured throuqh any suitable aeans such as soldering 
and the like. 

20 Fig. 30· shows the snodule (cover remo~ed) with 

plugn ·14,14' fully in•erted into tQe OtJ'l' port. Bi and 

pos-i tion~d 'tO be ins·e;-ted ,into the IN port 82. As. a 
. . . . 

result of .t:he ·tul"l .in~erti"On into the OUT port 81, the 

cam 94 is urged _to force the spring normal contact 54 
.25 away fro~. the central conduc~ 42. -Since the plug 14 ' 

i:a·not yet. in,serted. in'CO the :IR pan 82,.the cam 96 has 

not~~:~ed. to'ur.qed the IN no.rmal spring 56 away 

froin the 00'!' aonduetor 43. 

D.. · REAR INTERFACE' DETAIL 

30 I.n.ce.rtain appl,t.c:ations; it is desirable that 

35 

. . . 
signals· wb,lc:h •ould otlisrwise be provided to conduci:ors 

42~43 be· ele~trically connected when a module 10 is not . 
. insertt1d wit:.hin housing or chassis 12. To accommodate 

this, rear interface.400 is provided. 
·. With ·initial reference to Figs. 31 and 32, rear 

·int:.f!.rface 400 includes a housing 402 consisting of a 
housing ·body 404 and a housing· cover 406. The housing 
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body 404 has rails 408 si.zed to be rece.ived wit:hin 
groQVes 30. Accordingly, ::rear interface 400.may be slid 
.into grooves ,30 to the rear of ):>locks 26,28 and snap f.it 
in place. The housl.ng +02 has the approximate w~d~h of 

. . 
S jack module 10. 

Opposing surfa~es· of body 404 and cover 406 
cooperate.to define a rear-interface interior which .. 
contains a plurality of components. Shown e2tploded in 
Fi9.. ~2, the compone:n:cs iilc:.lude a dielectric support 

10 platform. 410, (Sha~ separatel7 in Fig. 33) a g.raundj.ng 
spring 412 (Fig. 40), ·ian. OJJT .pin conductor 414 (Fig. 38) 
and.an IN pi.n. ccnd.uc;tox 416. -mie inte:rnal components 
al~o include an_Otl'I' pin receivinq conductor 418 (!'iq .. 
37), an IN pin ~ece!vinq ~onductor 420, a first plug 

. . 

15 receivinq conductor 422. (Fig.· 36) and a second pJ.ug 

20 

receivinq conda~r 42_4. · The compon~nts s:till further 
include an OUT spri.nq :4~6, · an IN spring 4.28, and a 
connecting c:ona.uctot" 430 .; The components st.ill £urther 
include .four pin rec:e.ivinq conductors 432, 434, 436, 
438, tWo wire "rap pins .. 440,4.42 (one "f w~ich is shown . ' . . . . 

in Fig. 39). ~rid OU'l'.dielect~ie·cam ·444.and IN dielectric . .. . . . 

cam 446 • .... 

. Screws· 448 :are prov\id~d to be recei~ed wi~hin a 
aligned hole~ •so . of c.over 4()' and body 404 to. connect 

25· coyer 406 to body 404 arid enclose the interior 
COJftfOnent~ of. 'Chi!!· re~. interface 400. :Far re;:asons that 
will become appa_rent, . body 404 and :cover 406 are both 
electrically conductive. ··and~ preferably, are .foxm~d of 

die cast zinc. 
30 The ground spring 4~2 is provided witb. clip 

ends 451 s.tz.ed to·, be .rece:ived. within slots 452 formed in 
body 404- Recep'C~<?J.1 of the. clip_ends ~Sl witjll.n slots 
452 results in in.echanical and elec1:rical connection of 
t:he qrou.ndi1:1CJ spr~ 412 to the ~using bo~y 404. (whi.ch 

. . . 

35· ·is electrically qrcu:n~ed upon comiecti.on of patch. plug-
wit.h coax. conducto;rto tjie .i,.nterface 400) .. ·~he 

9round.ing SJ?:r."i~q 412 ha$ ·fll'pring contact ends 4S4,4SS 
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disposed to l>e with~ sliding.electrical contact with 

sleeves 50,51, respectively, wheJJ. recei~d.,,ithin a 
first OtJ'l' port 458 a11:d a ~i.rst.DJ pert 460, 
Orespectively, formed in body 404. 

S Pins 414,416 are raeeived within holes 462,464, 

:respectively, ·fo:cJllE!d in ·dJ,electric insert 410. Pin 414 

is shown enluged in Fig .. 38. Since pin 414 is­

identical to pin 41~, a ~scription of one will suffice 

as a desc:ription of the ~'ther. 
10 The pin 414 includes an elongat.ed pin contact 

46.6 ~ On an opposlt:e end of J?in 414, a cutout . 468 iB 

provided.. Cutout ~6-8 p~its rer::eptiOli of a c:ol)d\lctor 

whic:h'Jll4Y a. soldered into .~utout ·459 .in a manner 
. . 

· previously described with respect to the conductQrs of 
15 jack PJ.Odule 10. A ;f~st annular rib-470 is provided 

adjacent cu~ou:t 468. Betv~ r,f..h 470 and ~in end 466, 

an annuiar ring 47.2 is providec1• Pin 414 S..s 1.nsert.ed 

into. l'ldl.e 4&2 with the ring 472 providing accurate 

plac~nt and with ril> 47·0 press fit. ,i.ntO hole 462 to 

20 sec;urelr hold pin __ 414 iii place. l'.ins 414 ·and 4_16 ax:e 

disposed. and· ·~ized. to be received withi.n conductors 

44,4_5 of jack mod'1.le 10 wheJ1. sleeves 5.0,51 are received 

within _par~ 458,4-60., Ac.cordi.ng1y, pins 414,416 become 

electric~lly conn~cted to con~uctors 44,45. 

25 1"he pin :ree.eivinq conduct:ors 418,420 are 
received within ~e :bore~ 476,478 of insert 410. P.in 

·rec:ei""ing ·conductar: 4.18 'is shown enlil%ged in Fig. 37. 

rt will ·pe app.recia~~ 'Chat pin 418 is identical 'CO pin 
420 and a des.criptian of oiua will suffice as a 

30 description of the qthf!r. 

The pin z::eceiv~g_conductor C.18. is generally 

cyli,~drical and ho.llo" and in.~ludes ~- tapered pin 

rec;ei_ving end 482. Opposite end 482, a cutout 484 is 

:provided to permit placement of a cond.uc~or vhi~h may be 

35 ·soldered. int_o cu.tout 4~4 in a 'lllamter previously 

des·cribed. Rib. 486 is dierposed· adjacent; cutaut 484. 

Spaced froJD rib 4.86 on a side opPC>s.f,.te of cutout 484 is 
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an annular ring 488·. Rib 486 and ring 488 serve the 
. . 

similar function as .rib 470 and rinq 472 of p.in 
conductor 414. With the pin rec~iving conduct;ors; 418 
received within holes 476 1 478, induc~ors 477,479 are 

S 'pJ.aced spanning and ·elec:ttica1ly connecting pd-n 414, pin 
receivµiq conductor 418, and pin 416 and pin receiving 
conductor 420 respec'CiVely. Conductors 418,420 are . 

coaxially disposed within second OUT port 459 and second 
IN port 461°, respectively. 

10 A pin ~eceivin9 co.nductor 422 is shown enlarged 
in Fig- 36. Pin reaeiving conductor 422.is generally 
c:ylindl:ical and inc).udes an inwardly-tapered pluq 
~eiv-J;ng end 490. Pin receiving end is sized to 
rece~ve a pin (not shown}.of any standard plug· which may 

15 be inserted within end 490. An opposite end of pin 
receiving conduc:to: 422 includes a cutout:: .492· which 
receive~ a conductor which ·is soldered. 1tit:hi~ cutou~ 
·492 •. A sl~eve 494 is· provided to. _peniit. press fittin9 

of conductor 422 i~tp a bore 496 of insert 4io. 
·20 Similarly, pin receiving conductor 424 is recsived 

within.bore .498 of· dieleatr.i.c insert. 410. 

Wi~e w:i:-a.p pins 440,~42 are identical. Shown in 
Fig. 39, pin 440 includes wire wrap end 440a and 
fastening barb 440b. · The ba%'b 440b, is received within. 

25 slo't 500 formed in dielectric inse;rt 410. · Similarly, 
pin .44.2 is receJ.ved within· slot 502 .• 

The_ground pin receiving conductors 432, 434, 
4J6, and 438 are. identical i,n. const:ruction to e~nductor:s 
418;420 and a,re press fit into l>ores 432ai 434a, 436a, 

30 and .. 438a of· dielectric ~~ert 410 •. Conductors 432,434 
BJ'.'e·disposed to receive pins· S~,53 when sleeves 50,51 
aze. received within-·bores 4·sB,460, respectively·. · Pin 
receiv.i.!J.q conductors 43&,438 ~ dispo-ed to receive 
pins 53,52 when jack module ·10 is rotated 180° with 

35 sleeve 50 received within, bore 460 and 11Fith sleeve 51 
. . 

received within bore 458. S~t~ical posit:ianing of 
pin receiving conductors 43.2, 434, 436, .and. 438 . about a 
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central a.xis x-x of rear interface 400 perinits ~ack . 
module 10 to be inserted in one of t~o orientations to 
pe%lllit monitoring of either the IN o:i: the OUT cond.ucto:ts 
at the option Of a use~. 

·S Conductors 433,439 elecu.ically connect the pin 
receiving conductor 432,438, respectively, •1th.the wire 

. . I . 
wrap IJin 440.. cond~t:Qrs 4·35,437, connect the pin 
receivinq condqctors 434,436_, respectively, with wire 
wrap pin.442~ Also, pluq receivinq

1
conductors 422,424 

10 are connected•to pin 442 vj.a conducto~s 423,425. 

OtJ'J'.1: spring 42~ is reeeived •d.thin a sloi: S?4 in 
. I 

di~lectric insert 410. Ilf spring 428 is· similarly 
received within a slot 506. The springs 426,428 are . . . 

sized and. positioned to l:>e biased against pin conduceors 
15. 41.4,416 1. ·respectively. Cam 444 is· pivotably positi.oned 

_to be ur~d by a sl~e (such '!!IS sl~e 50 ~or Sl) 

receiv~d. 'fiU!i_n. bore· _458 to .urge spring 426 away from 
pinconducto.r·414 and thereby br~ak ele~t~ical 
connec~ion between spring 426 .and p.in conductor 414. 

20 Simil~ly, cam 4_46 is piv.otably positioned. to be urged 
. . . . .· . . . 

by a·. sleeve {.such as ei-ther sleeve· ·so or 51} received 

w·ithin b·o]!'.e 460 to urge spring .428 away frOJD and out of 

e1ectrical connection v.1th pin 416. T~e connecting · 
conductor·430 electrically connects springs 426,428. 

25 As shown best in Fig. 33,· the dielectri.C insert 
410 .incl~de~ a genera_lly _fla-i;· bottom platform 510,, 

· Bott.0111 .platf:orm 5~0 is· si~ed· to be reaeived within and 
rest against an outer wall 512 (see i'iq. 35) of JDain 

body 404, With the dielectric insert 410 received 
. . 

30 wi.thi.n .~od1 404, the ~mnpone~ts are properly aligned 
with· pins 414.i.416 centrlilly received wit:hin bores 

45B.,460. Gr~~d~g _sprinq_.end~ 45~;455 iu=e clispost1:d 
within bores 458,460 ~o el.ectr,ically engage a sleeve 
(such as sleeves 50,.51) received within bores 458,460. 

35 J?in· re~eivinq conductors 432, 4·34~ 436, 438 a.re propex:ly 
di.sposed to raceive pl.J)s 52,53 depending o~ the 
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orientation of tbe j,ack module 10 as previo11sly 

described. 

As shown best in Figs. 35 and 34, the body 404 
and cover 406 ~e provided with a plurality cf arcua"t:e 

S surfaces 514. '?he arcuate surfaces 514 are disposed to 
at least.partially surround. coax-:conduetars 418, 420, 
414, ~d 416. llore·accurately, the condu.c:tors 414, 416, 
418 and 420 become cent:ral·conctuc:tors surround.ed·by the 
grounded· slJ,ie.lds of _the· arcu~1:e surfaces .514. As vith 

J.O t~e jack module IO, _the re~. interface 400 util~zes the 

qeome"t.ry of Uie ziru: body 4_04 and cover 406 t:o provide 
the grounded shield for th~·c:oax conductors. 

· A$ was the case with the jack module lO; the 

pres~nc:e at springs 426,428· in.generally parallel 
l~ ali;rm,ient to pin conductors 414,416, can result in an 

imbalanc¢ or undes.ired impedance for the. ~ear interface 

400. Namely, as a result of. the parallel geoJPStey, a 
third capacit~~e is qeilerated ~tween the spring 426 
and pin conductor 414 •. A •fourth capacitance is 

20 g-ene:cat.ed bet•een •Pr.ing· 428 and pin conductor 416. 'J!he 
. . 

9'au9e of crosJS--:co~uc:tor 430 is selected to balance. 
't.hese capaci-r.ances. _Nameiy, the c:rossi-cond.uct.or 430 

·acts as an inductor. to _:balanc·e~.the: capaaitance·s. The 
. . . . . . 

specif!~. gau,qe is fl.elected. to balance the capacitance 
25 · re:sulting. from- ·the sp~cial relation_ of the springs 

4,26,428 and the conduct.Ors 414,416'. 
I 

E. PATCH PLUG -DET'AII, 
As is common ·in the telecommunic.a.tions 

.ind11stry, signals are b~ough't 'to cross.:..Connec:t jacks·. 
30 _through coaxial cables. l'igs. 41-.44 il.lustrate a i;tatch 

. plug 52() for eiectrically:·cc:>nnectinq a coax cable (not 
I 

shown) to the ··rear cl- in~face 400 by. connection to pin 
receiving conduators 418,420. 

. . . I 

· ·The patch pluq 520 inc:lude15 · a qenerally 

35 cylindric:_al outer. jacket 5~2. A barbed insert 524 is 

prOV"~ded sized to be ~eceived within the inter~or of 

jacket 522. The element• of ~e patch plug further 
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inc:1ude a central c:o.rµc conducto:r pin 526, dielectric 
spacers 528, first and ·second cooperating crimping 
members 530,532, and a r~ar rea..1.ninq sleeve 534:. A 
coax cable 600 with central· conductor 602 and ~~unded 

5 sleeve 604 are ~onnec~d to patch plug 520. 

SIJ,mm best in Figures 43 and 44:, barbed i.nseri:· 

524 is slid.ably received ~i~in outer jacket 522. The 
-barb:E!d insert has diametrically opposed arcuace and 

_projecting barbs 536. Projecting ou-cvardly froJD ·barbs 

10 536 are protruding and anqul~ly x-amped locking tal>s 
538. ~abs 538 projec-c ~hrough slots 540 fo%'Dled in a 
r~dqced diameter portion 521 of oueer jacket 522. 

~educed cl.i.aJneter po:rtion 521 is si:&ed to be received 
within rear ports 459,46.l (see Fig. 32) foD1ed in 

l5 housing body 404. 
As shown in each of Figs .. 34 a,nd _35, body 404 

and housinq cov•r 406 ·are prQV"ided with annular grooves 
517. ·Tlie locking tabs 538 ate. dispos8d to be received 

. . . 

w.l,thin grooves 51_7· to rer.ain plug 520 from uial . 

20 movement relative to the housing 404.while permitting 
rotat..icnAl movement •. Wit~ t~e plug. 520 so :received, the 

pin 527 of pin conductor 526 .ts disi;>osed t;O ~-.received 

within pin receiving conduct~rs 418,420. The .insulators 
528 retain the pin 526 in concentric spaced relati.on -r.o 

25 the conductive insert 524: ·and·condw:tive outer jacket 
522 •. Th~ pin incl~des a conductor receiving bore 552 
sized to -~eceive a central conduct.Or 602 of a 

. . .. 

c.oinntercially available coax.ta! cable. 
The grounded shield of the coax.ial cable 600 is 

3.0 plac:t;!d .between ·oppos~nq surface
1
s of crimping members 

530,532 aft:errwhich·out.e.r crimping member 532 may be 

c:rimped against .inner crimping member 530 to securely 

connect the grounding· shield of the coaxial cable to the 

conductive outer jac:ke~ 520 in insert.524. fte rear . 
35 ret,aining sleeve 534 may be connected to. the insula-eed 

sheeting of the coaxial cable with the rear retaining 
sleeve 534 connected to ~nsert 524 by cooperating 
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threads .on the exterior of rear connecting slaave 534 
and the in"Cerior of insert 524. 

The patch pluq 520 is insert:ed into bores 514 
by- simply axially thrusting tJie· plug 520 into bore~ 514 

S w.1.t:h p.in S27 electrically and mechaniaal.ly .reeeived 
within eit:ber of pin receiving conduc-tors 418,420. 

Flexibilit:y of the bar:t>s 536 pez:mits tabs 538 to flex 
inwardly to peJ:111.ie insertion. ~ tabs 538 then flex 

. . . . 

outwardly to be capt.iired w~thin annular grooves 517. To 
10 retract the plug, an opera~or simply pulls on outer 

jacket 522. - A slot defining ed_ge 541 (Fig. 44) on 

reduced di8llleter portion ~21 urges against 'tile ramp of 
tabs 53S to forc:e t;he'tahs 538 inwardly ou~ of their 
locking position in qrooves 517. ~his peJdllits removal 

15 of the patph.plug. · 
Since the outer jacket 520· .is g~:µ.nded by 

reason of connection to Che gr0und shield.of a coax 

c.ahle, the body 404 and cC>Ver 406 are elec:tricaily 
g:rounded. Likevise,·the haus,ing.36 and cover 38 ot 

20 module 10 -~ grounded. 
F. OPERATION AND USE 

W.i.th the struct~e thus d.escr~d, t:he 
in:terface 400 is inse~ed·.-V.ithin grooves 30 of chass,is 
12 t9 the reC[lr pori:ion of blocks 2i,26. Coaxial cables 

25 (not shown) p,::'eviously connected to patc:h plugs, such as 
piugs" 520, ·are connec"ted U>_" the' rear interface 400 "or 
inserting · an· .OUT c~ax cable into_ port 459 .and an IN coax· 
-cable in1:o port 461. In 1:he abse~ce of a module 10 

connected ~o interface connector 400, the coaxial· cables 
. . I 

30 are el.ec;:tri~.ally J,.nte:rconnecteci .by reason of the · 
electrical circuit from c.onductor· 414, throuqh sprinqs 
426,429· ~d conducto-r 430. 1:0 conduc:t:Qr· 416 (Fig ... 31A). 

Upon inse_rt.ion -of a mo-:tule 10 into rear 
·interface c'onnector 400, springs 426 ,428 are separated 

35 from conductors 414,416.. With the module 10 oriented as 
in Fiq. 1, conductor 42 is connected to conducto,.:r; 414 

and c:oncluctor 43 is connected to conductol:" 416. In the 
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absence of a plug 14 j..n either of po:cts 81,82,, 
cond~atars 42 1 43 a.re electrically con,nec~ed via spri.ngs 
54,56 and co~ductor 58. Insertion of a plug ~4 into 
either of conducto;r.ports 81;82 opens the electrical 

5 connecr-cion between conduc't.ors 4.2, 43 by reason o.f 
separation of· ei"ther of springs 5.4,, 56 from conductors 

4-~,43 .. 
Tracer lamp jacks are plugged into either 

sleeves 422,4:24. Power-1s provided by !Connection of 
10 vcltaqe source and qround (not shown) to pin& 440,442_. 

G. IMPEDANCE MATCHING · 

As previously mentioned, arcu.ate surfaces 152, 
150, 514 fo~d on the interior af the jac:k module 10 
and re~ ·interface 400 provide' shielded grounding 

·1s surrounding_ central coax conduct.ors upo~ connection of a 
grounded.cable to inteJ:".face 400. !rile surfaces C!tlO~ate 
with 'Che conductors to p~vide proper .iinpSd.anae maeching 
to achieve a desired 75 ohm impedance. Further, cross­
condll~or .58 and c,:oss-conductor 430 are selected to .. 

20 have ~n i~ductance_ to tune the capacitive effect of 
springs.~ 54, 56, 426, 428 fl.liqned in paral.lel to the coaJ< 
~-~nductOrs. · 'l'he .precise . sar~aces and qeoJ11etry of the 
.surfaces and size of conductors 58, 430 may be 
empirj.cally selected. However, certain parameters for 

25 impedance-matching areirecognized in the art. To assist 
i.n_a .complete understanding of. the prese,nt .invent.ion, a 

. . 

discussion of those follows. 
1. l:irmedance 
Impedance is qefined as the total passive 

30 oppos.ition offered to the flow o:f alternating CJ1%'rent. 
. . I . . 

Fo~ maxim~ power transfer to occur, the .impedance of 
~he .~ource, the 1084, and iche ;ransmission cable ~d 
connectors must be the same. The greater the variation, 
the less efficient the transfer.of energy becomes. As a 

l ~ .pul,se. ·or wave ~ravels down a transmission line, there is 
generally no p_roblem as lanq as t:be impedjtnce remains 
const:;m..t. However, when a sectio~ of differen~ 
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impedance is encounte~ed, such as a poorly des.igned. 

calUlector·or dJ.storted cable, a. pa~ion of the wave i.&i 

X"eflected back towaX"d the source resulting in a loss of 
power and/or dis't.o:rti.on of the signal. 

S Impadance is a cOJJlbination of resistance(R), 

induc:tive reac:tance(Xr.), and capacitive reactaru:e(Xc) ~­

It is the vector sum of resis~ance and reacta.nce (R + 
jX) ., or ~he. vec-i:or magni'Cude z~ca2 + X2 ) 112 .,.,1: angle e · 
(tan-1 (·%/R}) where: X=XL-Xc: (see Fig. 46). 

10 If there is only resistance in a circuit, the 
. . . 

impedance (Z) is equal to the resi$tance (Z=R). The 

presence of an inductor in a circuit causes a counte~· 

elec:trCll\Otive force which, in •ddition to resistance, 

f\U'ther opposes the flow of. current. An .inductor al.one 

. 15 in a ci..J:cuit causes the current to lag the voltage by a 

·phase angle :.equal to 90 11 (see F.igs.· 47A-47C). 'rhe 

impedance of.the circuit is then greater than vhen it 

included resistance alone. The amount of increase in 

the impedance is equal to the inductive reactance. 'l'he 

20 inductive reac:tance is. expres . .sed .as= 

XL = 21rfL, ohms 

1'h~e: 
25 f= frequency, hertz 

L= inductance, Henry .. 

The presence of .a capacitor .in a ci:r:cu.it also 
causes an electromotive force that•opposes the £.low of 

current in a circuit~. ,.·capacitoJ:' alone in a circu~t 

30 · causes tbe voltage to· l_a9 the ~u.rrent J:>y a phase. emgle 
equal to 90" (see Figs· .. 4SA-4SC). Like an induct:or, a 

. - . . 

capacitor chanqes th,e impedance of a circuit, .but unlike 
an i~ductcr, a capacitor decreases 1:.he im~dance of ~ 

circuit .by an amount-equal to the capacitive reactance. 

35 ~be capacitive reac:tance is expressed is: 

40 

Received Time 

Xe = l/(2UfC), ohms 

where; . 
fa= freque~cy, hertz 
C• capacitance, farad 
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~here are three interrelated tEU:ms used ta . . 

define impedance inc:ludingi: Return Loss, Voltage 
Standing Wave .Ratio (VSWR), ~d the Reflect.ion 
Coefficient (Refl Coeff). They ~e all canaei:ned wi~h 

S how m11ch of the incident (forward) wave J.s_reflected. 
back toward the·source. If any one of these terins is 
known, the other tw:o can be calculated, for example: 

10 

15 

VSWR.= 1 + Refl Coeff 
1 - Ref 1 Coef f 

Refl Coef f = VSWB - 1 
I VSWR + l 

Return Lass = 20 log {Refl Coeff) 
IJripedance. ·measurement IPBthod~ include· return 

loss using a ·s.pect:rµ:m anttlyzer withia .directional 

bridge, or a 'l'DR ("time domain reflee!tometer") impeda~e 
profile. using a time domain reflectom.etei:y •.. 1'he.t 

20 sp~ctrum analyzer will measure return loss in decibels 
aver a selected frequency spectrum. '!he time dOJDa.in 
retlectozneter·~e•sures the impedance and displays a 
profile that indic.ates inductive and capacitive 
xeactances. When considering ilnped~ce·i.n conneeto~ 

25. d~sign," the ·mechanical length and electrical length are 
congruent, -and ~hat if ·an impedance violation is less 
than li of~ wavelength-of the operating frequency, 
there should generally be nQ i.Jnpact on the perfa.J:mance 

· of the transmission path or signal characteris'C~cs. 

30 2. Iri~uctive·a~d'Capacitive·Tuninq 

When inductance and capacitance appear together 
in a circuit, a tuned circuit is formed. A ser.ies . 
combination .withcn.i"t the :presenc:e of a resistOX' is shown . 
in Piqs. 49A-49C. and SOA~soc. S_i.nce the voltage .in an 

35 i.nductcr leads the clirren't. by 90° and 'the voltage in a 
capacitor lags the·. CUrJ:ent by 90•, the inductor ~d 
capacitor volt~ges are 180° out of phase.with each 
other. Si,:ice the ~~uct.0%; and capacitor are conn~ted 
iD Series I the current iS . the SaDJe 'Chrough both CirC.Ui t 

·40 elements. Therefore, from Ohm's Law relationships 
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CEt=I*Xi and Ec=I*Xc), the inductive and capacitive 
reactances are al•a l~O· out of phase. Tbe total 
voltage~ total .iUape~nce (ZFX1-Xc) for ~he.cLrcuit cAn 

be found by veatori~11y adding the inductive and 
5 capacitive components of voltage and reac-c.ance, 

respectively. overall, the circuit.in Fig. 49A is 

inductive (Ei. and XL predominant), and the ·circuit i~ 
Fig. 50A is· capac:i.tive (Be and XC predominant). It is 
important to note ~ha~ the capacitance reduaes the 

10 ·overall impedllnce and inductance increases the overall 
impedance as illus-erated in the figures shown. 

iruning refers to ·the variation of.· the 

capacitance er inductance, thus a varlation in the 
capac~tive or indu.Ctive reactance, in order to aahi.eve a 

15 de$ired overall impedance and ph~se angle. 
3. Equations for Characteristic·~prpedance 

. The equations that follmr are known in. the art 
·and ·:ha~e be~n d.eveloi>ed for sevex:-a.l trarismi.ssion line 
geometries. ·These equations r~present the 

I 

~O charac:terist~c- impedance of a coaxial ~ansmission line; 
and· are su~ta.ble for conneci:.or d~s.i;gn a.swell. 

. characteristic impedance of o~her geOJnetri~s and offsets 
. . 

· follo" by theory simil·ar to those described below. 
. . . ' 

Dielectric mate:tial is the_insulating material 
25 which will ·store but not conduct electricity. A 

dielec:ttic material's ebility to store electrostai:.ic 
_energy, compared to .thl,.s ~are storing ability for air is 

defined as the materials's ·dielectric constant. Tbe 
dielectric constant for ·aJ.r is one. 

·30 a. Circular Cross-sec~!on 

The·characte.:ristic impedance ~fa coaxial li.ne 
in a circular ou't.er conductor (see Fiq • .51) is expressed 

I. 
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z.=-¥!-loq [-~-] 

'lf'here: 
Z0 = characte:risti.c impedance, ohms 
D-= inside climneter of outer conductor, inches 
d= outside diameter of inner conductor, inches 
E• diel~ctric constant of the .insu1at.ing 
material. 

b.. Square cross-::Section 

The characteristic imped;mce for a square out:.er 

conductor (see Fig. 52) containing a coax1al line 

through its center is e:xp:cessed as: 
. I 

z0 ~ 13B log(pJ + 6.4& - 2.34A - 0.48B-- 0.12C 
.. Ti 

where: 
p = D/d 

A == 

B..., 

1 + • 405,e_,, 
l -· .. 405? 

1 + .163p .... 
1 - •. 163p::t 

c. Circular Cross-Section with Eccentric 
Center.· 

. . 
'I'he characteristic impedance for a coaxial 1ine 

located at an offset from the ce~ter (eccentric 

centerline) of a circular oute:7.: conductor (see·P'.ig. 53) . . 

is expressed as: 

where: 
C= radial offset of CE¥1terconductor, inches .. 
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d. .Partially Dielectric Filled Cavi~ 
• I . 

If the di.electric-filled cavi~y is only 
pa~ially filled with dielec't.ric material,. the factor 
.l(.f<~J i.~ the general equations ·above becomes: 

s 1/.rc1+(~-l)r) 

where: 
r= dielecuic: filled ·area/total area, inches1 • 

e. Slot~ed Coaxial Line 
10. When a slct . (see Piq. 54) is introduced into a 

coa~ial ·line, the incre•se. in char•c:teristic impedance 
compared to a .no%.'!Dal circular coaxial" li.ne (see 'J'i.q. s1·) 

is-less than: 

15 oz ""' 0.03 ~2 

20 

25 

30 

35 

40 

·45 

-where: , 
p = the slot angle -in ra.d.ians thp..~ 1.s. :filled 
· with air.· · · 

, f. 'Rectangular Cross-Sec:tion 
. . . I . 

The charact•ristic impedance for a rectangular 
pu,ter.conducto~ (see Fiq. 55) c:ontain.ing a coaxial line 

·.through" its center with a partlally 'cliele~tric;:~fil.led 
. . ·. . . . 

Za = · J'°l+(s-l)rLog 
138 . . ~exp ·1·· 

rrd exp 

where: 
Z0 = characteristic impedance, ohms .. 
e · = dielectric: c:ons.tant of the insulating 

material . 

l 
r =. diele_c:tric filled area/tot.al .area, inches;z 

· b = heiqht·-of cross-sectional area, inc.hes 
a. = width cf cross-sectional area, inches 
d. = diameter of "inner conductor 

This equation may be ·further m~dified to 
compensa'Ce for an ec:cen1:.ric or doub.ly eccentric 

~~~~~~~~~-

center i~e. 
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·g. · Ose of Equations 

1'he foregoJ.nq equations may be combined to 
matheJnatically coanpute the inductance far the module 10 · 

. and rear interface 400. For example, with reference to 

5 !'igs·. 11-15,- the .reader "ill note the central· conductors 
41, 42, 43 pass throuqh outer conductors (!.:.!t:., the 
opposing surfaces of housing 36 a!¥i cover 38) which have 
a varying qeometry. Also, 't.he space between the 
co~ductcrs 41, 42, and 43 and their surroundin~ 

10 conductive surfaces are.pari:.ialiy filled with.dielectric 
material (e.g., blocks 200,200a). Applying t~. 
foregoing equations t:.o each geomet:.ric segme.nt pe:cmits 

· anod,ifyinq the geometries_ until a des.ired impedance i.s 

att:.ained. Actµal geometxtes may be further modified in 
15 response to a measpred impedance untl:l a final geomet%Y 

is obtained whi~h yields a desfred impedance. 
4. Cantilever Springs 
A capacitor consists of two parallel conductor~ 

sep~ated, by a dielec"tric. Each cantilever sprJ.n9 and 
20 conductor .runninq parallel tp it act as capaci.tor~ wi.t;h 

• I • I ' 

point contacts on one .end (see Pi.q., 56) .• 

The two capacitors are electrically in series 
with.a cros~-conductor: having an inductance that can be 
var.ied fo:r balance.and tuning. ~his ci~it can be 

25 tuned for impedance mat:chinq between t:he 750 line and 
the.module conductors which 't'Ollid minimize ·phase 
di-stortion and other losses in the cirqui1:.. Additional 

. , inductance can be added in series w.ith the abpve 

comPQnents, and then varied for t.uninq pw:poses. 
30 Varying the.induct:.anc:e means varying the inductive 

reactance (X~=2DfL) •. Since impedance 1s dependent upon 
inductive ::reactance {Z=R+(Xi,-XPJ), in.creasing or . r • . . ·. 

decreasing the inductance appropriately can achieve. 
I 

balance in the reacti9.D.Ce te%11'ls. The ideal case is 
35 choosing a ~alue of inductance that would cause the' 

inductive reactance to equal the capacitive reactance at 
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a given freqti.enc:Y. Under this c;onditian, phase 
distortion and lesses w~uld .be at a minimum. 

The reader will note the schematic of· Fiq. 45 . 
represents 'Che qeo-.etry of springs 54 1 S6, 426, 428 

S opposing conductors· 42, 43 (wit:h inductors 46, 47), 414 
and 416 (w;tth inductors 477, 479). Utilizing the 
foregoing·equations, the necessaJ:Y induct8tlQe of 
conductors SB.,430 can be calculated. 'nle final gauge 
and .inductance of conductors 58,430 may be further 

10 modified in response to a JDeasured. impedance wit.il a 
"final desired .impedance ·.ts attained. 

H. SUMMARY 

From the forego1nq, the reader will appreciate 
that the size of DSX modules can be greatly reduced by 

15 ·the teachings.of the present invention. So reduced, a 
higher dens·ity of DSX modules may be installed in a 
gi:ven system. Further, j.ndiv.idual modules 10 may.be 
paired in a c:ommon·ci:r:cuit to pJ;Ovide multiple position 
porting on "Che foxward end .. 

20 . "The :jac_k module 10 does ·not, by itself I 
comprise c~plet.e. DSX circuit.. Instead, 'Che ja:ck 
DJOdUle Jliay bf!! pa.ired With an additional jack module to 

. form· a COJnpleted circ11,i..t. Purther, the utilization of· 

the normally closed rear interface circuit pE!%Jllits the 
25 use of the module in a digital d~stribution function 

such as tha.~·shown and described ill commonly assigned 
and copending u.·s. Patent Application Serial No. 

07/614,143 filed NQvember 15, 1990, and en~itled 
•Di~.ital Distribution ~pparatus.• 

30 While the faregoi.ng has been a, descri.pti.on of 
the preferred em):)adi.ment of th~ present invent~on, it · 

wi11 be appr~ciated·by those ski.lled in the art that 

equivalents and modifications .may be apparent in liqht 
of the· present teachings. It is intended that such 

35 modifications and equivalent• be included within the 
scop~ of the present claims which are ~ttached or may be 

appended hereto. 
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WHAT IS ~I.MED IS: 
1. A COBrX jack module ~Olllpris ing: 

B ·first coax conductdr; 
e second coax conductor; 

PCT/US9VOS880 

a first resilient conductive contac't l:>iased int;o 
e.lectrical contac~ with s.aid firs:e ~ond.ucto.r and 
cooperating with said first cond\lCtor to generate a 

· first capacitance; · 
a se~ond resilient conductive contact piased into 

electrical ~ontac~ with said second conductor and 
. . I 

cooge;rat~ng wit·h said second conductor to qenerai;e a 
second cap$.(!itance;. 

a cross-conductor electrically connecting said 
fiX.st and second contacts; 

said cross-conductor having an inductance . . . . . I 

s.elec:ted to :balance said first and ·second capacitance. 

2. A coax jack module ~OJDP.ri.sinq: 
0 

a grounded electriQally co;i1ductive housing having at 
least a partially enclosed Jnterior; 

~ plurality of coax ~anductors7 
.a plurality of ero~s-co~ct spring jacks; 
suppo:rt means fo:r,.supportinq said jacks and said 

conductors within said interior chamber and insulated 
5pacin~ from said .housing and with said jacks and 
conductors coopera~~ng. ~o fo.z:m a aizcuit; . 

said housing having in~rior surfaces at leas~ 

~artially surroundinq said conductors with said surtaces 
shaped ·to provide a coax.shielding for sai~ conductors 
for· said airc:u.i'C to have a desired i,mpedance • 

. 3. A coax .jack module according to claim 2 wherein said 
support m~ans includes a dielectric insert sized to be 
di~posed withi~ said .intexiar and having means.for 
securing said spr~ngs to said insert and -eans tor 
securing said conductors to said insert. 

111111111111111111111111111111 
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4. A co~ jack modllle according to cla.iJn 2 wberein said 
support means includes conductor supports hav,ing a 
geometry selected for said module to have a desired 
impedanc~. 

. . 

5,, A coax jack module according ·to claim 2, whereiil 
sa~d conduc-cors include ferward and rear conductor 

_partions.connec-ced by an ,inductive element. 

6 •. A coax jack module according to claim 3, wherein 
said s~rinq contacts include at least first and second . 
spring contacts spaced ~in generally parallei relation to 

. . 
·said condµctors an~ coo~rating. with said conductors to 

generate a capacitance; a cross-conduc~or eieci:rically 
connectinq said at least f.irst and second contacts with 
said cross-conductor having an induc~nce selected such 
tbat •aid inductance of said cross-conduci:.or Dalances a 
c.ircuit including said capacitance. 

7 • · A coax . jack inodule according to cl.atm 2 comprising 
said housing having a forward wall, 'a plurali:t:y of_. ports 

t:.hrouqh said forward irall anct •ized to receive a jack . . . 

plug; a plurality of caxns disposed within said housing 
~o be urged by a plug ins~rt.ed within a po~·to urge_ at 
lea$t one of sajd sprinq con~acts awa1 from said 
conduc1:or. 

8. A coax ja.ck 111odule·accorcling to claim 7 comprising 
an electrically conductive grounding spr.inq disposed to 
enga.qe a. plug inserted. within a. port,, .sa_id grounding 
spring electrically connected to said bQusf.Xl.q. 

• I 

9,, A coax jack module a-ccord.inq tO -·claim 2 wherein, said 

housing i_ncludes a .body portion and a ·cover, said body 

portion having interior concave surfaces and said cover 
having int7rior concave surfaces, said cover and ~ody 
surfaces dispqsed to oppose one·. another upon connection 

11111111111111 11111 1111111 1111 
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of said cover 'Co said body fer said surfaces. to 
cooperate to d~fine a·grounded shield. 

10 • A co~ jack module comprising: 

a housing having opposinq internal surf aces def ininq 

a housing interi.cr;. 
a first central coax ~onductor; 
a second central coax conductor; 
support means for supporting said first and second 

c.entral coa:x: coriductors within said interior; 
said-bousllig having a, to.z:ward. wall with at .].,east: a 

first port ·and a second port: extending ~erethrough and 

sized for a jack.plug to be .inserted into either said 
first or second port, with a central conductor of sai.d 

jack plug electrically·connecU!d to said first or second 

central coax conduc:tors, respec:tiwly; 
a ~irst el~ctri~ally conduc~ive noi;Jllal sprinq 

contact disposed ·within said housiilq and biased into 
· E!lectrit!al contact with said firs't. central coax 

conductor~ 

a second electrically conductive no:cmal spr.inq 

can't.act disposed within said housing and biase~ into 

e:lectr1c·a1 c:on~aat: lfith said second central coax 
conductor; 

first w::qing means for ~ging said £.f.rst no:r;;mal 
spring contact away.fro111 said fi.rst central cou 
conductOJ:' upon insert.ion of a jack plu~ into said first 

port; 
sec:oni:i u~qinq means for urginq said second normal 

spring contact away f.rom sai.d. second central· coax 
conductor upon insert.ion cf a_ jack·pluq into· said second 
po;ct; 

a cross-condu.c:tor electrically connecting said first 
and second_ spring contacts with, said c::ross-conductor 
selected for. a circai t .. i.n.c:ludinq said crass-conductor, 
first and ·second·sprinq contacts, and first and second 
cen-eral coax conductors to ~ve a des.ired impedance.· 

11111111111111 1111111111111111 
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11. A coax jack module acccrdip.g to claim 10 further 
. . . 

comprising a plm:"a.lity of elecuically conductive 
surf aces surrounding said first and second central coax 
conductors with said electrically conductive surfaces 
dimensi.o~d· for said jaek, ma_du1e to have a desired 
impedance upon electrical connection of said 
electrically condu~tive surfaces to an ele~t%'ical. 
groq.nd. 

12,, A coax: jack module according to claim 11 wherein 
.said housing-is electrically conductive and said 

. . 

electrically. conductive surfaces are in,.tegrally formed 
~~ said inte~al surfaces. 

i·3. A coax jack module· accordiiJlg to clailll 12 wherein 

said·suppart means is a dielectric support disposed 

within said interior • .. 
I 

14. A c:oa,x jack module according to claim 13 wherein 
said firs'C and second normal spring· -con~acts are carried 
on said dielectric support. 

15. A coax. jack module according to ciaim 10 further 
comprisi~q a first te:tmination s·p~~9 contact and a 
second -eel:Jllination spring .. contact disposed to he 
elec~ri.c:a1ly spaced from said first and second no.r111al 
•Prinq con.tact:tJ.when said fir:st and ~ec:ond noi:mal sprinlJ 
conta.c'C.S are piased into e1ec'Crical contact with said 
first and second central coax conduc~ors, respectively; 
said first and second te:cmination contacts"fu:i:'ther 
disposed ~o-be in elec~rical c9ntac::t with sa~d first and 

second normal spring-con~c-r.s when said fir~t and second 
normal spring contacts a.re urged away by said fi.rst and 

second·u;r:ginq means .. 

1111111111111111111 1111111 1111 
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16. A coax jack module according to cl.aim 15 further 
comprising Jn&anS for elec1:rically connecting said first 
and second tennination spring cantacts to an electrical 

ground. 

17 •· A coax jack module according ta claim ·11 further 

comprising a·thi.rd central coax conduc1:0r supported 
within said interior by said support means; 

said plurality of electrically conductive surfaces 
· including surfaces surronnclinq said third. central coax 
·conductor; 

a third port in said fox:ward wall sized to receive a 
jillCk plug having a central conductor el.ectrically 
connected to said th~ cen~ral coa~·conductor upon 

insertion of said jack plug .into.said 'Chird por~; and 
means for electrically co~ec:ti.nq said·third cent:.ral 

coax con~uctor across a X"SSistance to a selected one of 
said first and second central ·c!oax conductors. 

18. A coax jack module according ~o c1aim 11 furt~er 
comprising: 

first and second tracer sprinq contacts dispose.d 

within said housing and biased': ·into an electrical . . 

spacing between said first and second tracer sprinq 

contacts; and 
third u~g;nq· means for urg~g said first and second 

spring contacts into elect:.rical connection upon 
inse~ion of a jack pl~g in~o· said jack Port. 

19. A coax jack module accordi"g to cl.aim 10 compri~.ing 
grounding means for electrically· connecting a groUnd 

. I . 

sleeve of A plug-inserted within said first or second 
ports ~o ~n electrical groand. 

. . . 

20. A coax jack modu.le according to claim 10 further 
comprising: 

I 11111111111111111111111111111. . 
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first and second conneccor elemen1:s extending from-a 
rear end of said housing, said first and second 

I 

connector elements inalu~g first and second rear 
cen~ral coax-conductors, respectively, and first and 
second gz:"ounding sleeve=:s surrounninq said first tmd 

_second rear central co~ conductors, respectively; 
said first rear central conductor connected to said 

first central conductor, and said second rear central 
conductor connected to said second centra1 conduc'CO~. 

I 

21. A coax jack module accord.inq to claim 20 comprising 
first and Gecond inductive coMpanents connecting said 

_first and second rear and forward cen~ral conductors, 
respectively~ 

22._ A coax jack_ module ac'co.rditlg to claim 20 further. 
comprising a rear _interfa.ce having a housing with 

·apposing internal su,i::faces d.Sf.ining an interior; 
. . ' 

a fJ.rst .i-nterface · c~tral coax conductor; 
a ,ec_cnd interface central coax· conductor~ 
suppo:rt means. ·for · s~pporiing s•id first and second 

interface central conductors within said interior in 
electrically insula~d.spac:ing from said internal 
~urfaces; 

said housing having-a foz:wardwall wi1:h first and 
·second interface pc;ts si~ed and disposed to receive 
said first ·and s~ccnd connector elements, respectively, 
upon connection of said_ jack: module to said rear 
interface~ with said f.lrst rear central conductor 

·electrically connec~~d -to said_first interface cen-eral 
conductor and with said. second rear central conductor 
electr4:ally connected to said .second iJiterface central 
conducto:i:'~ 

first and second rear contact springs disposed and 

biased to ~e in electrical connection with said f~rst 
and second interface conductors, respec~ively; 

I \11111\ 111111 11111 1111111 1111 
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first and second interface urging means for urg1ng 

said first and second .spring contacts away from· said 

first and se~o~d interface con~uctors upon insertion of 
I 

said·first and second connec~or elements .1nto said first 

and second interface ports; 

a rear cross-conductor.for electrica1ly connecting 

-said firs~ and second rear contact sprinqs. 

23. A coax j.ack module according to claim 22 wherein 

said c;oss-conducto~ is selected to have an inductance 
. I 

to balance a capac:itand:e of said springs. 

24 .. A coax jack module acaordftlq to claim 20 wherein 

said in'Cerio~ su:rfac:es of said rear in~~rface housing 

·.are elec1:rically c'?nducti.ve and are shaped for said rear 

~nterface t~ ha~e a· desired im.pedant:!e upon electrical 

connection to' an ·electrical ground. 

25.- A. aoax jack modul_e .according to claim 20 wherein 

s.aid £irs.t ancf second rear central coax conductors are 

connected to said first·and second central coax 

· conduc:to.rs · th.rough first and second inductors with said 

circ~i~ includinq said.inductors~ 

26. A coax jack module comp~ising: 

a housing havinq opposing internal surfaces definf.nq 

a hC'Us.ing ·inte:rior; 

a first central aoax conductor1 

a second central coax conductor; 

support means for supporting said first and second 

central.coax conductors within said interior; 

.said housing having a forward wall with_ at least a 

first port and a second port extending therethrouqh and 

sized for a jack plug to be inserted into either said 

first or said· second port, with a central conductor of 

said jack plug electr!cally connected to said first or 

second central coax conductors, respectively; 

11111111111111 11111 1111111 1111 
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a first electrically conductive na:caal spr.inq 

.cont!!lCt di.sposed within said housing and biased into 

e1ectrical contact vith said first central coax 

conductor; 
a second electrically conductive normal sP1:'inq 

contact disposed within said housing and aiased into 

electrical contact with said second central. coax 

conduc1=-0:r; 
first urging means for u~ging said first no~l 

spring contact away from·said first central coax 

conductor upon insettion of a jack plug i.nto said first: 

port; 
second urging means for urging· said seco·nd normal 

spring contact away frolP said second centra.l coax 

conductor up'3n insertion of a jack plug into s~id second 
port;· 

a. cross-conducto.r electrically connecting said firi;t 
. . . 

and second spring contactsi 
·said housing fonied of e_lectrically conduc:t:.ive 

_ mat_erial and sai4 interna.l surfaces at least partially 

surrounding said first and.second central coaJC 

conductors, ·with said surfaces d~e:n,sicmed. for Sa.id jack 

·~odule to have a des.ired impedance upon electrical 

connection·of said.electrically conductive· surfaces to 

an electrical ground. 

27. ·A co,:s.x j~ck module accordinq to claim 26 where.in 

said cross-conduct.or is •elected for a cir~it including 

·said cross-conductor, first and second spring contacts, 
and f~rst _and second central coax conductors to have a 

desired impedance·. 

28. A coax jack module accordil}.9' to claia 10 wherein 

said hOusinq includes a. body and a cover releasably 

securable to s~id b~y, each of sa.id body and cover 

reieasably securable to said body, each of sa.icf bod.y and 

cover formed of elecirically·cond.uc:tive material and 
. ! 
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·each having sai.d internal surfaces integrally foz:med on 
said ~ody and cover;.at least one of said surfaces on 
said ~ody opposing at least one of said surfaces on said 
cover vith said at leas~ one opposing sU%faces 
cooperating to at least partially surrounded at l.east 
one of said first and secolld central co.ax conductors t:o 
provide .a grounded·coax shield for· said least one 
conductor-upon connection of said body and cover to an 
elect:rical grcunds. 

29 .• A coax ja,ck 111Qd11l~ according to claim 28 comprising 
. . . . 

~chassis to releasably receive and retain a plurality 
ot .said modules .in side-hy-side elee-Crically insulated 
sp~ced relation. 

30. A coax jackmod11le according to claim 29 wl)erein 
said chassis . .includes spaced a~ first mating gu,i.de 
means~. ·second ·mating guide means di.sposed on said 
housing, said first and se~ond mating guide means 

. . . . .. 

coap:!ratinq to·slidably mate up.pn insertion of said 
module into· said chassis and gu.idesaid. madul.e to a 
desired ~nserted posit~on- . 

31. A coax jack module according to claim 30 wherein 
said .housing· .j.ncl.udes first and second general1y 
parallel spaced apait sidewalls extending between first 
and second e~qes, said seco~d matinq guide means· 
di.spose.d on at least one . of said first and second edges 
for ~aid sidewall.s to be in generally paral1el spaced 
apart relation to a sidewall of a contiguous module 
contained within said chassis. 

32. A cQax jack •odule according to claim 22 i.ncludiilg 
cable cpnnection me,ans for connecting a ~oax cable to at 
least one.of -aid first and second interface central 
coax conductors. 
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33. A coax jack module accordinq to ·Claim 32. wherein 
said cable connection means ~nc:1udes a plug secured 'CO 

said coax c:ahle and releasable connec~ion means for 
releasably connecting said plug to said at least one of 
said first:. and: sec:.ond interface central coax conductors: • 

34. A coax jack 1'11.0dule according to claim 33 wherein 
said plug includes means for prev~nting release of said 
plug :from s_aid at least one of said first and second 
interface c:entral coax c:onduc:t:ors i.n response to an 
axial force on said coax cable. 

35. A coax jack module according to claim 34 wherein 

said plug includes a manually enqaqeable jacket slid.ably 

connected to an insert; a tab secl2%'8d t:o said insert and 
I 

biased radially away from an ~is cf said insert1 means 
for ui:~~ng saLd tab radially inwardly from axial 

'JDOVSJQent Of Said jacket relative to Said i..nSert; Sai.d 

rear il,lterface housing having a bore si.zed ·to receive 
J!;aid jacket and said· tab, said hous~ng f.u.rt..her having a 
detent:. si~ed to receive said tab upon.i.nserti.on of said 
jacket int:.o .said bor~. 

36. A coax jack module acccrding·-co claim 35 wherein 
said jacket is electrically conductive, and sized 'CO 

electrically engage said rear interfiu:e housing upon 
insertiQn o·f said jacket into said bore; means for 
.electr,i.cally connecting said jaaiet to a ground shi.eld 
of said coax cable. 
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