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REAR CROSS CONNECT DSX SYSTEM 

S BACKGROUND OP THE XNVSN'!ION 
A digital cross-connect eyetem (DSX) provideo a 

location for interconnecting two di;ital transmission 
paths. The apparatus for a DSX is located in one or 
more frame1, or bays, usually in a telephone central 

10 office. The DSX apparatus also provides jack access to 
the transmission paths 

DSX jack• are wall-known and include a plurali~y of 
spring contacts for receiving tip and ring plu;s. The 
jacks are commonly ganged in a common housing which ia 

15 mounted on the frame. The jacks are typically hard 
wired to wire termination pins which are mounted on e 
aide of the housing opposite plu; acceaa openings. 

The DSX of the prior art provided for improved 
operator acceas, and capabilities to provide for 

20 significant electronics. More apacifically, commonly 
aaaigned u.s. Patent No. 4,840,568 provided that the 
hard wired DSX signals are connected to a mount, within 
which the jack is inaarted. The jack has a plurality of 
electrical contacts which can aecaaa these signals. 

25 However, the croaa connect ai9nala are hard wired to the 
opposite side ot the jack itself, Havin; the cross 
connect signals hard wired to the jack makes removal of 
the jack contingent~ upon disconnecting the hard wired 
cross connect signals frcm the jack. The present 

3 O inventiO'ft pxon;des ·"'for ·a··j11C'k' 'llftd· lhOUHL" a11angewiarrt i.n 

which this problem is solved. 
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SUMMARY OF ~HE INVIN'l'lON 
According to a praferred embodimant of the present 

invention an apparatus is_ disclosed for providing access 
to a plurality of telecolllll'lunication lines. The 

s apparatus includes a mount which includes a plurality of 
electric contacts hard wirad to a aourca of DSX si;nala, 
and cross connect signals. A plurality of jacks are 
provided to be releaaably attached to the mount points. 
Each jack includes a plurality of electric contact 

10 points designed tb engage the electric contacts of the 
mount to receive the DSX •1gnals and cross connector 
signals when the jack ia inserted in the mount. 

15 

20 

BRIEF DESCRIP~ION OF THB DRAWINGS 
Fi;ura lA is a cut-away aide elevation view of a 

'ack. 
Pigu:r:e 18 is an opposite side view of the jack of 

Fig. lA. 

Fi;u~e 2 ia a perspective view of a jack. 
Figure 3 i• a front elevation view of a mount. 
Figure 4 is a perspective view of a mount. 

DBTAILED DESCRIPTION OF THI PRBPIRRBD BMBODIMBNT 
Referring now to the several f !9urea in which 

25 identical elements ax-a numbered identically throu9hout, 
a description cf the preferred embodiment of the present 
invention will now be provided. 

With initial reference ta Figure lA, there is 

P.15 

.. -99·nerii11y shown ·4 :iacTc ... i'Q ~ .. - ... ii'fie'·~-rack "'io·~rnciu-CS&a .. -a,,·' ·--··-· ·-~· .. · ·--~-
JO dielectric body 14 and a printed circuit board 18. The 

jack 10 extends from a leading adoe 54 of body 14 to a 
trailinq edge !6 of circuie board 18. An upper edge 58 
of body 14 is provided with an axially extending rail 
60. A lower edge 62 of body 14 is provided with a lower 

35 rail 64 , similar in structure to that of rail 60. 
The upper and lowe: rails, 60 and 64, are designed 

to releaaably secure the jack 10 within a mount 20 in 

21. FEB '96 CWED) 09: :98 COMMUNICATION ND:9 PAGE. 15 



FROM, MERCHANT & GOULD~ . 02.20.1996 20:38 

PCT/USt4/02112 

3 

the eame fashion as that d1solosed in conunonly assigned 
u.s. patant 4,840,568. The mount 20 will be described 
in detail latar. 

As seen in Figure 2, laadinq ed;e 54 of jack 10 1• 
s provided with a plurality of holee or ports extending 

therethrough. The pl\U'ality of ports inelude a monitor 
(or MON) port 82, an OUT port 84, and an IN port 86. 
~hesa ports provide acceaa for jack pluga (not ahown) to 
be inserted into the jack 10. When inserted the jack 

10 plugs (not ahown) access electric circuitry, throu9h a 
plurality of spring contacts shown in Pig. lA. 

The apring contact• are located within the body 14 
of the jack 10. Aa beat aeen in PiCJUre lA, the 
plurality of spring contacts includes an OUT tip normal 

15 spring 90 and an OUT tip spring 91. The plurality also 
includes an OUT ring no:mal spring 92 and an OUT rin9 
spring 93, an IN tip normal spring 94 and an IN tip 
spring 95. The plurality alao includes an IN ring 
normal spring 96 and an IN spring 97, a monitor tip 

20 spring 98, and a monito~ spring 99, a firat LBD apring 
100 and a second L!D spring 101. Springs 91 and 93 are 
diapoaed to be engaged by the tip and ring, 
respectively, of an electrical jack plug, not shown, 
inserted within the OUT port 84. Springs 95, 97 are 

25 selected to be engaged by the tip and ring of a plug, 
not shown, inserted within the IN port 86. Similerly 
springs 98, 99 are disposed to be engaged by the tip and 
ring of a plug, not shown, inserted within the MON port' 

,. • ' • '"' • I "• ' " '' o ' '"'' •• 'U I ' "'' ''' o ' 

82. Spring pairs 90-91, 92-93, 94-95, and 96-91 are in 
30 normal contact in the absence of a plug within either 

ports 84 and 86, and will be opened by insertion of a 
plug, not shown. Springs 98, 99 are connected across a 
resistance to springs 91 and 93. The arra~gament of 
these contacts in the body of the ~ack 10 is aimila~ as 

35 that described in commonly assigned u.s. patent No. 

4,840,S&B. 
As 1een in Figures lA and lB, the circuit board 18 
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cf jack 10 includes a firet aide 110 and a second •~de 
111. ~he size of the circuit board is dafinad by the 
upper and lower :ails. 60 1 64 of the jack 10 for board 18 
to stay within an area bounded by the rails 60, 64. 

5 ~he circuit board 18 i• of standard con1truction. The 
trailing edge 56 cf the circuit board 18 ha1 a plurality 
of electric contact points 140•145 and 150-155 disposed 
on the f irat and second sidaa of the circuit board 18 
proximate to the trailing edge 56. The electrical 

10 contact points 140-145 a:ra evenly spaced on the first 
aide 110 cf the circuit board 18. The electrical 
contact.points 150-l!S are evenly spaced in an alternate 
arrangement (1.e., •ta99ered with respect to contact 
points 140-145) on the second side 111 of circuit board 

15 18, as beat illustrated by tha position of contacts 220-
231 shown in Pigure 3. This al~arnate apacinq provides 
that no electric contact point on the first aide 110 of 
circuit board lB 18 immediately ad,acant to an electric 
contact point on the aacond aide 111 of the circuit 

20 board 18. Bach electric contact point receives a 
independent signal when connected within the mount. 
Secauae an additional amount of electric contact points 
can be disposed on the circuit board, the siqnals 
received include the lN cross connect aignal and the OUT 

25 cross connect signal. 
The electric contact points 140-145,150-155 

alternately d18posed on the first and second sides, 
110;111 of the circuit board are electrically connected . . ·-· . , .. -..... ... . .. . . 
to a plurality of circuit paths (not shown) connecting 

30 each contact point w~th individual ones of the aprin9 
contacts. The electric contact points 140-145,150·155 
are designed to connect to electric contacts dieposad in 
the mount 20 aa will be described. 

Referring to Piguree 3 and 4, the mount 20 of the 
35 praaent invention is of the aame general configuration 

as that described in commonly assigned u.s. Patent No. 
4 1 840 1 568. In addition to containing means to 
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releasably secure the jack 10 within the mount 20 the 
mount 20 of the invention includes a plurality of slots 
160-163 arranged in parallel, spaced apart columnar 
format aligned vanerally to receive th• circuit beards 

S 18 of jacks 10 as they are in••~t•d into the mount 20 • 
. A plurality of ~oraa 200-211 are located in the alots. 
These bores 200·211 are arr~n~ed in au~h o fashion aa to 
form two parallel lines, and each bore is spaced in an 
alternate position from the bore opposite it as beat 

10 seen in !'.lgura 3. As aean in Fiqure 4, within each bore 
is disposed an electric con~act 220-231. Aa seen in 
Figure 4, each elec~ric contact has an aasooiatad wire 
wrap termination pin 240 and a spring contact 241. The 
wire wrap termination pin 240 extends away from the 

15 slots 160-163 and jack 10, while tha apring contact 241 
.is ordinarily disposed in the s~ot. lach spring contact 
241 of each electric contact 220-231 extends beyond half 
the distance across any slot. The a:r:rangament of the 
bores 200-211 provides for an arrangement of electric 

20 contacts 220-231 where no individual spring contact is 
in electrical communication with any other spring 
contact in the mount. A plurality of mounts can be 

placed in an equipment rack. 
Spring contacts 241 are deformaDle, ie pushed back 

25 upon insertion of jack 10 into mount 20. In the 
preferred embodiment, spring contacts 241 ean extend 
beyond the halfway point of any of slota 160-165, By 
eta9gerin; the spring contact they can extend beyond the 

. ··-···-··- ... halfway .. acroaa"""t'he aiot "O:ifowlng "tha··-:sprfnq c::ontac"t• to. 
30 develop 1uff icient contact force on circuit board 18 of 

jack 10. If contact points 140-145 and 150-155 ware not 
staggered, the spring contacts would touch. By 
staggering the contoct points, the spring contacts will 
not form closed circuits. In certain applications, the 

35 spring contacts may not necessarily extend beyond the 
halfway point across a slot. 

Attached to the wire wrap termination pins of each 
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electric contact associated with any 9iven slat are 
•even wires (not shown) carrying common DSX signals. 

These DSX si;nala includes a tip in; a tip out: a rin9 

inJ a ring out; a sleeve ground, a LED ground, and an 

5 anar;ized aource. These are well known in the art, and 
desc:ibed in commonly assivned u.s. Patent No. 
4,840,558. The IN and OUT cross connect signals are 

also received from the electric contact• in the mount. 
The remaining contacts in the mount correspond to 

10 si;nala which can ba uaad for other wall known signal 
enhancement functions. 

The circuitry connected to the contact points on the 
circuit board include resistors and other circuit 

elements to provide well known DSX functions. ~he DSX 

15 circuitry of the present invention ia similar to that 

shown in commonly aasi;nad U.S. Patent Ho. 4,840,5&8. 

The cross connect circuitry of the present invention is 

accaaaibla from the electric contact points dispoaed on 

the circuit board. When the jack is inaartad into the 
20 mount the electric contact points located on the ci~cuit 

board coma in contact with the electric contacts 
diapoaed in the a1aooiated slot on the mount. 

Benefits of maintaining all of the wire wrap 

terminations pins on the mount, behind the jack, are 

25 that the jack may be removed from the moun~ without 
diacannactin; the hard wired cross connect signals from 

the jack, as wo~ld ba necessary in the jack of commonly 

ass.:f.;~ed .. Y.~~~ Patent 4,840~_5_6~~ A~~~-- b~-- ~ainta1ning all 
of the wires on the mount kaep the entire eystmi. more 

30 orderly. 
Further· benefits of staggering or alternating the 

contacts is a ;~eater density of wires in an equipment 

rack. By providing this benefit, more applications 
bec0ttte available. Additionally staggering the contact 

35 pointa allows the spring contacts to extend over half 
way across any of the slots of the mount eo that when 
the ~aok is inserted into the mount sufficient contact 
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force may be ;anerated. 
While the foregoing detailed description of the 

present invention describes the invention in a preferred 
embodiment, it will be appreciated that it is the intent 

S of the invention to include all modifications and 
equivalent deslqns. ACco~dinoly, the acope of the 
preaent invention is intended to be limited only by the 
claims which are appended hereto. 
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D CLAIM• 
1. A jack aaaembly comprisinoa 

a) a jack compriain;1 
1) a means for relaaaabla attachment to 

a mount1 
ii) a circuit board havin; a first •ide 

and a second side; 
iii) a body having means for connection to 

jack plugs, aaid means for relaaaable 
attaobinant beinq disposed on said body, and 
said c~rcuit beard being diapo••d adjacent to 
said bodyp and 

iv) a plurality of electric con~ac~ 
points disposed on said first and aaid aacond 
aide of aaid circuit board in an alternate 
pattern. 
b) said mount having a plurality of exposed 

contact members disposed in a predetermined array, so 
that when eaid jack is inaarted into aaid mount, each of 

20 aaid contact points is in electrical communication with 
a discrete contact member of said contact members on 
said mount. 

2. A jack assembly aa in claim 1, wherein each of 
25 said exposed contact members of said mount are sprung, 

and in electrical communication with a wire terminat~on 
member. 

111111111111111111111111111111 
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3. A jack assembly comprieinga 
a jack having means for ral•aaabla attachment 

to • mount, and a circuit board, said circuit board 
having a fi~st aide and a aecond side; 

s a plurality of electric contact points diapoaed 
on aaid first aide and said second side of said circuit 
board such that each electric contact points diepoeed on 
said f irat 1ida does not have one of aaid electric 
contac~ points diapoaad on aaid eecond aide inunadiataly 

10 adjacent said electric contact on said f~rat aide1 
said mount having a plurality of exposed 

contact members, each of said contact members poaitioned 
to come in contact with A discrete member of said 
plurality of electrical contacts when said 'ack ia 

15 inserted into said mount • 

111111111111111111111111111111 
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