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REAR CROSS CONNECT DSX SYSTEM

BACKGROUND OF THE INVENTION

A digital cross=-connect system (DSX) provides a
location for intarconnecting two digital transmission
paths. The apparatus for a DSX is located in one or
more frames, or bays, usuwally in a telephone cantral
office. The DSX apparatus also provides jack access to
the transmission paths

DSX jacks are well-known and include a piuralicy of
apring contacts for receiving tip and ring plugs. The
jacks are commonly ganged in a common housing which is
mounted on the frame. The jacke are typically hard
wired to wire termination pins which are mounted on a
aide of the housing opposite plug access openings.

The DSX of the prior art provided for improved
operator access, and capabilities to provide for
significant electronics. Nore specifically, commonly
assigned U.S. Patent No., 4,840,568 provided that the
hard wired DSX signals are connacted toc a mount, within
which the jack is inserted. The jack has a plurality of
electrical contacts which can access these signals.
However, the cross connect signals are hard wired to the
opposite side of the jack itself. Having the cyoss
connect signals hard wired to the jack makes removal of
the jack contingent. upon disconnecting the hard wired

eross connect signals from the jack. The present

invention providew for a-4ack = wount arrangement in
wvhich this problem is solved.
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| ocation for interconnecting—twe-di-gi-tal tr 3asth 8% %n pat hs. The P.15

apparatus for a DSX is |ocated in one or nore frames, or bays, usually

inatele t r Zhis Beeg Replacpe  DSX appar at us al so proytflm?‘,?'?

access to@&?gﬁoﬁ?@ m 'ﬁ l DSX jacks are wel nown
and include a pIurallt ng contacts for receiving tip and ring
pl ugs. The j acks are commonly ganged n a conmon housi ng which is 10

nounted on the frane. The jacks are typlcally hard wired to wire

term nation pins which are nougyRKARY BFS THE qugnmzomhe housi ng opposite
pl ug access openi OV|ded

f
i mpr oved operg‘i?ﬁr‘%’&%sg° %ﬁ%ﬁ%ﬁ?él?ﬁe‘qi’a‘m‘ %dg oPrfg‘“
signi ficant el poveneios. an \eppasatus fisadigclosadofioy providing access

to a plurality of telecommunication lines. The

5 apparatus includes a mount which includes a plurality of
electric contacts hard wired to a source of DSX signals,
and cross connect signals. A plurality of jacks are
provided to he relaasably attached to the mount points.
Each jack includes a plurality of electric contact

10 points designed to engage the electric contacts of the
mount to receive the DSX signals and cross connector
signals when the jack is insarted in the mount.

BRIEF DESCRIPTION OF THE DRAWINGS

15 Pigure 1A is a cut-away side elevation view of a
jack. _ '
Pigure 1B is an opposite side view of the jack of
Pig. 1A,
Figure 2 is a perspective view of a jack.
20 Figure 3 is a front elevation view of a mount.

Figure 4 is a perspective view of a mount.

DETAILED DESCRIPTION OF THE PREPFERRED EMBODIMENT
Referring now to the several figures in which
25 Jidentical elements are numbered identically throughout,
a description of the preferred embodiment of the present
invention will now be provided.

With initial reference to Figure 1A, there is
generally shown a jack 10. ‘The Jack 10 “incivdés a*’
30 dielectric body 14 and a printed circuit board 18, The

jack 10 extends from a leading edge 54 of body 14 to a

trailing edge 56 of circuit board 18. Aan upper edge 58

of body 14 is provided with an axially extending rail

60. A lower adge 62 of body l4 is provided with a lower
35 rail 64 , similar in stxucture to that of rail 60.

The upper and lower rails, 60 and 64, are designed
to releasably secure the jack 10 within a mount 20 in

e L T e o
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aagﬁwdqhg%rcﬁ?hg. “Patent No. 4,840, 568 provi ded *trat ' The Tard wired DSX '
signal § are connect eanik Shedt 10 BEn ReMhdkdi N Whi ch the jack is inserted.
The'j ack ggfﬁﬁﬂghyrali ctrical contacts which capceasds@zgiRese
si gnal s. vvever,ﬂm H!IEH’”IE nect signals are hard wired to the
opposite side of the ] [ ; ving the cross connect signals
hard wred to the jack nmakes renoval of the jack contingent upon

di sconnecting the hard wired

present 25

recesses arrange@dtasl ixgterth conducting areas on a
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18

20

235

30

35

As seen in Figure 2, leading edge 54 of jack 10 is
provided with a plurality of holes ox ports extending
therethrough. The plurality of ports include a monitor
(or MON) port 82, an OUT port 84, and an IN port 86.
These ports provide access for jack plugs (not shown) to
be inserted intoc the jack 10. When inserted the jack
plugs (not shown) access elactric circuitry, through a
plurality of spring contacts shown in Fig. 1A.

The spring contacts are located within the body 14
of the jack 10. As best seeh in PFigure lA, the
plurality of spring contacts includes an OUT tip normal
spring 90 and an OUT tip spring 91. The plurality also
includes an OUT ring normal spring 92 and an OUT ring
spring 93, an IN tip normal spring %4 and an IN tip
spring 95. The plurality alse includes an IN ring
normal spring 96 and an IN spring 87, & moniter tip
spring 98, and a monitor spring 99, a first LED spring
100 and a second LED spring 101l. Springs 91 and 93 are
disposed to be engaged by the tip and xring,
respactively, of an electrical jack plug, not shown,
inserted within the OUT port 84. Springs 95, 97 are
selectad to be engaged by the tip and ring of a plug,
not shown, inserted within the IN port 86. Similarly
springs 98, 95 are disposed to be engaged by the tip and

ring of a plug, not shown, inserted within the MON port’

82. 8pring pairs 90-81, 92-83, 94-85, and 96-97 are in
normal contact in the absence of a plug within either
ports 84 and 86, and will he openad by insertion of a
plug, not shown. 8prings 98, 99 are connected across a
resistance to springs 91 and 93. The arrangament of
thase contacts in the body of the jack 10 is similar asa
that daescribed in commonly assigned U.S. patant No.

4,840,568,
As seen in Figures 1A and 1B, the circuit board 18
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30 circuit board-to be inserted—GB 1 549 201 relates to an edge

connector for circuit, bo%HgEB&ggglmmAng resilient contact pins

nount ed hee sods

e ST e
4

of jack 10 includes a first side 110 and a second side
111. The size of the circult board is defined by the
upper and lower rails 60, 64 of the jack 10 for board 18
to stay within an area bounded by the rails 60, 64.

5 The circult board 18 is of standard construction. The
trailing edge 56 of the circuit board 18 has a plurality
of electric contact points 140-145 and 150-155 disposed
on the first and second sides of the circuit board 18
proximate to the trailing edge 56. The electrical

10 contact points 140-145 are evenly spaced on the first
side 110 of the cireuit board 18. The electrical
contact points 150-155 are evenly spaced in an alternate
arrangement {(i.e., staggered with rxespact to contact
points 140-145) on the second side 111 of cirecuit board

15 18, as best illustrated by the position of contacts 220-
231 shown in Figure 3. This alternate spacing provides
that no electric contact point on the first side 110 of
circuit board 18 is immediately adjacent to an electric
contact point on the second aside 111 of the circuit

20 board 18. Each electric contact point receives a
independent signal when connacted within the mount.
Because an additional amount of electric contact points
can be disposed on the circuit board, the signals
received include the IN cross connect signal and the OUT

25 cross connact signal.

The electric contact points 140-145,150-155
alternately disposed on the first and second sides,
110,111 of the circuit board are alectrically connected
to a plurality of cireuit paths (not shown) connecting

30 each contact point with individual ones of the spring
contacts. The electric contact points 140-145,150-155
are designed to connect to alectric contacts disposed in
the mount 20 as will be describead.

Referring to Figures 3 and 4, the mount 20 of the

35 present invention is of the same general configuration
as that described in commonly assigned U.S. Patent No.
4,840,568. In addition to containing means to
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The i hvention provides a jack assenbly for a I git Cross-connect

system.conpri si a Jack havi ng 5

n
i) * a ci Vg Pﬁl‘”&gérd TlﬁsvShB@HasBeenRﬁbéast Si de and a second si ETAEN40312

by a first transv said circuit board further having a
front end and a rear e
body secured to 10 sal of sai¥.circuit board with said body

i) a dielectric
extending fromsaid circuit -board in generalli Blanar alignnent, said
body having a Febhesably secure; thejack 10suiy BBd$heppeunte 20ithe r cui t

board, said frfeéntagé of the invention includes a plurality of slots
160~-163 arranged in parallel, spaced apart columnar
format aligned generally to receive the circuit boards
€ 18 of jacks 10 as they are inserted into the mount 20.
‘A plurality of boras 200-211 are located in the slots.
These bores 200-211 are arranged in such a fashion as to
form two parallel lines, and each bore is spaced in an
alternate position from the bore opposite it as best
10 sesn in Figure 3. As Baen in Figure 4, within each bore
ieg disposed an electric contact 220-231. As seen in
Figure 4, each electric contact has an associated 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 the spring contact 241
1s ordinarily disposed in the slot. Each spring contact
241 of each electric contact 220-231 extends bheyond half
the distance across any slot., The arrangement 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 deformable, ie pushed back
25 upen insertion of jack 10 into mount 20. In the
praferred embodiment, spring contacts 241 can extend
beyond the halfway point of any of slots 160-165, By
.. staggering the spring contact they can extend beyond the
halfway across the slot aliowing the “spring contact to’
30 develop sufficient contact force on circuit board 18 of
jack 10, 1If contact polnts 140-145 and 150-155 were not
staggered, the spring contacts would touch. By
staggering the contact 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

21. FEE '96 (WED) 09:39 COMMUNICATION No:9 PAGE. 18



P.19

i ARPUAFRY AT FoPT P or'tBE™ her et hrough to padd B pltg IR0 15  an interior
of said body, a plurality of jack springs di sposed within said body

-and posi t§ re @@ﬁ&hﬁsBﬁquﬁnghge a plug inserted int opgpUEseIdia

Wi 6Klories
said jack sprlngs rical contact with individual ones of a
pIurallty of contact

circuit board; 20
ii) a first and a se pIurallty f electrlcal cont act pads
dlsposed and exposed on sald first and sai d second si des,

respectively, S Flest side
posi tioned of f‘s?'et ?rom sal% Jdofiréd! woth d"wdﬂ'% 816t ! 416

said first trB0¥Rn Jet Hrremé) é’&?ﬁaégrgyefong%gwgzﬁ?%xf%g?a ﬁnggioﬁg
sides el ectri cpidse DBX stunu&xﬂknbluﬂcmuuiﬁﬂpwtm:tq tipcoutnce pbngts, at
| east ins a ring out; a sleeve ground, a LED ground, and an
5 energized source. These are wall known in the art, and
described in commonly assigned U.S. Patent No.
4,840,568. The IN and OUT cross connect signals are
alsoc received from the electric contacts in the mount.
The remaining contacts in the mount correspond to
10 signals which can be used for other well known signal
enhancement functions.

The ecircuitry connected to the contact points on the
eircuit board include resistors and other circuit
elements to provide well known DSX functions. The DSX

15 circuitry of the present invention is similar to that
shown in commonly assigned U.S. Patent No. 4,840,568,
The cross connect circuitry of the present invention is
accessible from the electric contact points disposed on
the circuit board. WwWhen the jack is inserted into the

20 mount the electric contact points located on the circuit
board come in contact with the electric contacts
disposed in the associated 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 tha mount without
disconnacting the hard wired cross connect signals from
the jack, as would be necessary in the jack of commonly
assigned U.S. Patent 4,B840,568. Also by mnintaininq all
of the wires on the mount keap the entire system more

30 oxrderly.

Further benefits of staggering or alternating the
contacts is a greater density of wires in an equipment
rack. By providing this benefit, more applications
bacome availablae. Additionally staggering the contact

35 pointe allows the spring contacts to extend over half
way across any of the slots of the mount so that when
the jack is inserted into the mount sufficient contact

21. FEB ' 96 (WED} 09:40 COMMUNICATION No:9 PAGE. 19



s SR SFRYANY eF‘é”d‘Pr‘rI(BR%nf act_pads being providéd for recei vi ng
Cross- connect S|gnals b) a nount having a

dielectri ShebtfHaaB@thpl med therein and sized to yempssafn2ep d
rear %Q%g%!ﬁ‘ssa ﬂ? a first and a second plurality

of exposed cont act Spmmmmmlaﬂﬁ within said slot with said first

plurality of contact springs disposed on 3 a first side of said slot and
with said second plurality of contact springs disposed on a second

side of said force may be generated.

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

5 of the invention to include all modifications and
equivalent designs. Accordingly, the scope of the
present invention is intended to be limited only by the
claims which are appendad hereto.
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‘2a - sl ot ,—said first and seeond pIurallty of contact Springs

nutually of f set in electrical contact said first and second
plural i tW@f”&iﬁif‘acﬁ‘ iﬁﬁﬂ &BEW ﬁ? ely, 5 when said circuiRCTE4020L
received within said that when said jack is inserted into said
nount, each of oints is in electrical conmmunication with
a di screte contact nenber of said codtact nenbers on said nount
so that cross-connect signals are supplied in use 10 to said contact pads
by means of sai EcARdIM? springs.
1, A jack asasaembly comprising:
a) a jack comprising:
1) & means for releasable attachment to
L] & mount;
ii) a circuit board having a first side
and a second side;
iii) a body having means for connection to
jack plugs, said means for releasable
10 attachment being disposed on said body, and
said circuit board being disposed adjacent to
said body; and
iv) a plurality of electric contact
points disposed on said first and said second
15 side of said circuit board in an alternate
pattern.
b) said mount having a plurality of exposed
contact members disposed in a predetermined array, so
that when said jack is inserted into said mount, each of
20 sald contact points is in electrical communication with
a discrete contact member of said contact members on
gaid mount.

2. A jack assembly as in claim 1, wherein each of

25 sald exposed contact members of said mount are sprung,
and in electrical communication with a wire termination
member. '

A
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The invention also-ﬁ%ev+des—a—raek—#e% use in a digital cross- connecpt'22
system conpri si ng: 1) a circuit board having
a WO 95/016651 e ‘H‘e separated by a first 15PCTIUSO#OIN2Se
~di mensi on, said C|r ﬂ ﬂ her having a front end and a rear
end; i) a dielectric body secured to

said front end of said circuit board withgsaid body extending from
said circuit board in generally planar 20 al i gnnent, said body having a

front face or3a side & jack asaédbhpdqonppbeing:said circuit board, said

front face ol e @ 1@:.5{02&&?8&6&9&9&9&»18 REeRchnBbed |0

an interior of said bod d within
sai d body andtgoximownfed ansd r%l‘éh%% 17 bOBI‘d: said circuit board

having a first side and a second side;

S a plurality of electric contact points disposed
on said first side and said second side of said circuit
board such that each electric contact points disposed on
gaid first side does not have one of said electric

' contact points disposed on said second side immediately
10 adjacent said electric contact on said first side;
gaid mount having a plurality of exposed
contact members, aach of said contact members positioned
to come in contact with a discrete member of =said
plurality of elactrical contacts whan said jack is
15 inserted into said mount.

SarETy

_—

O

21. FEB ' 96 (WED) 09:41 COMMUNICATION Neo:9 PAGCE. 22



25 ' engage a plug inserted into safd'prf' said jack springs each

in electrical contact with |nd|V|duaI ones of a plurality of contact
points on said circuit board; . © iii) a first and
a second plurality of el ectrical contact pads di sposed and exposed 30
on said first and said second sides, respectively, of said circuit
board, said pads on said first side positioned offset from said pads
on sai d second side W th respect 440 said first transverse di nmension,
sai d pads of said first and second sides electrically 35 connect ed
to said plurality of contact points, at |east sone of said electric
contact pads being provided for recei ving cross-connect signals.
ABSTRACT

REAR CROSS CONNECT DSX SYSTEM

A jack assembly is disclosed including a jack having a means for releasable attachment to a
mount. The jack further includes a body with means for connection to jack plugs and a
circuit board having a plurality of contact points disposed on the first and second sides of the
circuit board. Also included is a mount having a plurality of exposed contact members
arranged in a predetermined array so that when the jack is inserted into the mount each
electric contact point is in electrical communication with a discrete member of the contact
members on the mount.

This Sheet Has Been Rep



_ PR NERCHANT & BOULD L e oT di ng to a preferreda'g'rrzigéagigrﬁnenztm'401c t he present

i nvention an apparatus is disclosed f:Qr providi ng access to a
pl ural it ywofesiggggconmuni cati-on |ines. The apparatus 5 I ncl PCEUSEOIDINT
whi ch includzs a plurality of electric contacts hard wired to a

source of DSX signals, and cross connect signals. A plurality of
j acks are provided to be rel easafbl/ysattached to the nount points.
Each jack
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I ncludes a plurality of electric contact pornts e5|gned 10 t o engage
the «electric contacts of the nount to receive t he DSX signals and
Cross corWecsieéss gnal s when the jack is inserted int 402912
BRI EF DESCRI PTI ON OF THE DRAW NGS _ Figure 1A is a cut-away side
el evation view of a 15 ] ack. 275 Fi gure 1B is an opposite side
vi ew of the jack of Fig. 1A Figure 2 is a perspective
view of a jack.

60 684

150 151 182 185 154 185

FiG. 1B
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Figure 3 is a front elevation view of a nount. io} Figure 4 is a
perspegtive view of a nount. DETAI LED DESCRI PTI ON OF THE _
PREFERRED WieBs3A1568NT Referring now to the sever al péT/msgeaeLn
whi ch i dentical elenents are nunbere?gidentically t hroughout, a
description of the preferred enbodi nent 3 e present 25 I nvention w ||
now be provi ded. Wth initial reference to Figure | A there is
generally shown a jack 10. The jack 10 includes a dielectric body 14

and a printed circuit board 18. The

DN N NN

O

Gz
- Z/p

84 __

86_"--

O O

FIG. 2

heet Has Been Rﬁmﬂ
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j ack 10 extenas P rom B Readi ng edge 54 of bdi?°1¥%0 28D
56 of circuit board 18. An upper edge 58

an axi al | weeyseiges ng rail 60.

trailing edgl-2¢
of body 14 is provided with
A | ower edge 62 of body I1ECTAISpORLYZIed
with a lower rail 64, simlar in structure to that of rail 60.

The upper and lower rails, 60 and 64, areddé€Bgned 35 to rel easably
secure the jack 10 within a mount 20 in '

160 181 162 163
/ | / /
[ [

220" | . 200
221" ~— 201
222" | | 202
2237 | — 203
224~ |l 204
225" —— 208
228" | 208
2277 — 207
228~ | __ 208
2207 — 209
230~ | | 210
231" | —— 211

FiG. 3

hi|e|t |ilii|i3|een I|<ﬁlaced
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t he "sanme ‘tTashi on as {Har " di scl osed in connDnTy assi gned U S. patent

4,840, 568. - The nount 20 will be described in detail later. As
seen i h Fiworesigiess eadi ng edge 54 of jack 10 is 5 provided w POT/AS94/02912
plurality of holes or ports extending t heret hrough. The plurality of
ports include a nonitor (or MON) port 82, an QUT port 84, and an IN
port 86. These ports provide access for jack plugs (not shown) to

be inserted into the jack 10. When i nserBed B he jack 10 plugs (not shown)
access electric circuitry, through a plurality of spring contacts shown
in Fig 1A The spring contacts are |located within the body 14
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of ;he jaek 10. As best seen in Figure 1A,
cofitacts includes an OUT tip normal
The plurality al so
spring 93, an IN tip nornal
The plurality also includes an IN ring
a nonitor tip 20

ring

spring 97,
LED spring

di sposed to be engaged by the i,
j ack plug,
97 are 25

el ectri cal
Springs 95 ,
pl ug,

5

10

15

20

25

R

 not shown,

—invention prevides Torw JErk=rd-mocTnt 2

t he
15. sprlng 90
i ncl udes an OUT ring nor
spring 94 W‘I“&&h age écf ge B
1 nor nal 4bstracd 969&%@ an q Raged ...
nitor spring 99, a‘first
AT OF HECRIPR-L214.1996

spring 98, and a
100 and a second LED spring 101.

A y T
not sholf> AR egﬁﬁﬁse S F%?ﬁ%ﬁﬁé Clﬂ'pgrtag4

sel ected to be engaged by the tip and ring of a
inserted within the IN port 86. Simlarly

SACKGROUND OF THE INVENTION
joh

A digital cross-connect system (DSX)
location for int erconnect;ng two digital transmissicn
The apparatus for a DSX is located in one or

oevides a

paths.

more frames, or bays, usually in a telephone central
office. The DSX apparatus also prov;des jack access to
the transmission paths '

DSX jacks are welli-known and inciude a plurality of
spring contacts for receiving tip and ring plugs. The
jacks are commcnly ganged in a common housing which is
mounted on the frame. The jacks are typically hazd
wired to wire terminaticn pins which are mounted on
side of the hcusing cpposite plug access openings.

The DSX of the prior art provided for improved
operator access, and capabilities to providé for
significant elsctronics. More specifically, commonly
assigned U.S. Patent No. 4,840,568 provided that the
hard wired DSX signals are connected to a mount, within
which the jack is inserted. The jack has a plurality of
electrical contacts which can ‘access these signals.
However, the cross connect signals are hard wired to the
oprosite side c¢f the jack itself. Having the cross

- connect signals hard wired to the jack makes removal of

the jack contingent upon disconnecting the hard wired
cross connect signals from the jack. The present

by v “‘ml‘ - ‘ﬂ
which this prcblem is solved.
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spri-ngs-98, 99 are disposed to be engaged by the tip and ring of a

pl'ug, not shown, inserted within the MON port 82. Spring pairs 90-91,
92-93, 94-95, and 96-97 are in 30 nornmal contact in the absence of a plug
Wi thin either ports 84 and 86, and will2be opened by insertion of a

pl ug, not shown. Springs 98, 99 are connected across a resi stance to

springs 91 and 93. The arrangenSUMMARY OF THEsSGNYVENIIONs in the body of the
Mook 10 L 5oL ASedRaliglc S FARE L0 SRRRELGAE DATEfe peclier
18 ~ invention an apparatus is disclosed for prov;dlna access
| to a plurality of telecommunication lines. The
5 apparatus includes a mount which includes a plurality of
electric contacts hard wired to a source of DSX signals,
and cross connect signals. A plurality of jacks are
provided to be releasably attached to the mount points.
Each jack includes a plurality of electric contact
10 points designed to engage the electric contacts of the
mount to receive the DSX signals and cross connector
signals when the jack is inserted in the mount.

BRIEF DESCRIPTION OF THE DRAWINGS

i5 Figure 1A is a cut-away side elevation view of a
jack.
Figure 1B is an oppesite side view of the jack of
Fig. 1la.
Figure 2 is a perspective view of a jack.
20  Figure 3 is a front elevation view of a mount.

Figure 4 is a perspective view of a mount.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT
Referring now to the several figures in which
25 identical elements are numbered identically throughout,
a description of the preferred embodiment of the present
invention will now be provided.
- With initisal reference to Figure 1lA, there is
7T 77 "generally shown a jack 10. The jack 10 includes &
30 dielectric body 14 and a printed circuit board 18. The
jack 10 extends from a leading edge 54 of body 14 to a
trailing edge 56 of circuit 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 lower rails, 60 and 64, are designed
to releasably secure the jack 10 within a mount 20 in

—
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4 «+ ., of jack 10 includes a first side 110 and a second side

111. The size of the circuit board is defined by the upper and

| ower rails 60, 64 of the jack 10 for board 18 to stay within an-
area bounded by the rails 60, 64. ‘5 ®he circuit board 18 is of
standard construction. The trailifg edge 55 of the circuit board

18 has a pluraly 'ﬂ:%?gg ed 0 it Somkidh 1 53 88 flqd@d- 155
di sposed éﬁé,osna%%efisl}}fs%{n ?nsg%g%con silggi of the ci rcﬂuft bog?d 18
U.S. patent 4,840,568. The mount 20 will be described

in detail later.
As seen in Figure 2, leading edge 54 of jack 10 is
5 provided with a plurality of holes or ports extending
thersethrough. The plurality of ports include a mecnitor
(or MON) port §2, an OUT port 84, and an IN port 86.
These ports provide access for jack plugs (not shown) to
be inserted into the.jaék 10. When inserted the jack
10 plugs (not shown) access electric circuitry, through a
plurality of spring contacts shown in Fig. 1lA.

The spring contacts are located within the body 14
of the jack 10. As best seen in Figure 1A, the
plurality of spring contacts includes an OUT tip normal

15 spring 90 and an OUT tip spring 81. The plurality also
includes an OUT ring normal spring 92 and an OUT ring.
spring 93, an IN tip normal spring 94 and an IN tip
_spring 95. The plurality also includes an IN ring
normal spring 96 and an IN spring 97, 2 monitor tip

20 spring 98, and a monitor spring 99, a first LED spring
100 and a second LED spring 101. Springs 91 and 83 are
disposed 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. Similarly
springs 98, 99 are disposed to be engaged by the tip and

82. Spring pairs 90-S1, 92-93, 94-95, and 96-97 are in
30 noxrmal contact in the absence of a plug within either

ports 84 and 85, a2nd will be opened by insertion of a

plug, not shown. Springs 98, 99 are connected across a

resistance to springs 91 and 93. The arrangement of

these contacts in the body of the jack 10 is similar as
35 that described in commonly assigned U.S. patent No.

4,840,568.. -

As seen in Figureé 1A and'ls, the circuit board 19
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proximate to the trailing edge 56. The el ectri cal 10 contact points

140- 145 are evenly spaced on the first - side 110 of the circuit
board 18. The el ectri cal contact points 150-155 are evenly spaced
in an alternate arrangenent (i.e.,4staggered with respect to

cont act poi nts 140-145) on the second side 111 of circuit board

15 18, as best ofl| gjackat@diholedes pasfirsn sideoklfcendrapsecond side231
shown in Figureygy Th?ﬁeaéiﬁé”§fetEQQE%ESuﬂéoﬂbdfa is def;ne&hﬁg

el ectric contact poin I rst si board 18
i s i medi at el y uBpaseandt d0pTcFatls €0, 64 of thenjack B AProRoARE d8cond

side 111 of the‘B'éﬁﬂytwithanQh Qﬁ@édbéﬁndeéﬂsy €h&ctaitsCeO} agl,poi nt

receives a endent . s en conpnegted within,the mpunt.
Because an a@dl?bﬁnﬁﬁr HgEnP°%¥ e*gcf$|9 c%ﬁ?ﬁa?r ofppg§truction. The .

trailing edge £5 of the circuit bcard 18 has a plurality
of electric contact points 140-145 and 150-155 disposed
on the first and second sides of the circuit board 18
proximate to the trailing edge 56. The electrical
10 contact points 140-145 are evenly spaced on the first

side 110 of the circuit board 18. The electrical
contact points 150-155 are evenly spaced in an alternate
arrangement (i.e., staggered with respect to contact
points 140-145) on the second side 111 of circuit board

15 18, as best illustrated by the position of contacts 220~
231 shown in Figure 3. This alternate spacing provides
that no electric contact point on the first side 110 6f
circuit boaxrd 18 is immediately adjacent to an electric
contact point on the second side 111 of the cirx cult

20 Dboard 18. Each electric contact point receives a

independent signal when connected within the mount.
Because an additional amount of electric contact points
can be disposed cn the circuit board, the signals
received inclucde the IN cross connect signal and the OUT

25 cross connect signal. '

The electric contact points 140-145,150-155
alternately disposed on the first and second sides,
110,111 of the circuit board are electr;cally connected
to a plurality of circuit paths (not shown) connecting

30 each contact point with individual ones of the spring
contacts. The elsctric contact points 140-145,150-155
re designed to connect to electric contacts disposed in
the mount 20 &s will be described.

Referring to Figures 3 and 4, the mount 20 of the

35 present invention is of the same general configuration
as that described in commonly assigned U.S. Patent No.
4,840,568. In addition to containing means to
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can.,be di sposed on the circuit board, the signals recei ved incl ude
the I N cross connect signal and the OUT 25 cross connect signal.

The el ectric contact points 140-145, 150-155 alternately disposed
on the first and second sides, 110,111 of gghe circuit board are
electrically connected - to a pIurélity of circuit paths (not shown)

connecti ng 0 G | Lty I adisve f pring
contacts. The %$§%?sf%l%0%3§é ﬁn@aéﬁﬁlﬁwlﬁ? %.?‘ne 2bggheédesi ghed
to connect to mbwnt rak abrihetinvengiogednaiudes a pluralityinef 29loes il |
be described. 169163 arrand® o igid 1Y OWoek Atk SduRLAL 20 of

t he 35 present 1nvention is sane “gener al qpnflgglaélona

as that descrifrEmath alignad \Jenesadddy 19 Seqeivstig cizcuiit Soaxds
5 18 of jacks 10 as they are inserted into the mount 20.°

A plurality of bores 200-211 are located in the slots.
These bores 200-211 are arranged in such a fashion as to
form two parallel lines, and each boré_is spaced in an
alternate position from the bore opposite it as best

10 seen in Figure 3. As seen in Figure 4, within each bore
is disposed an electric contact 220-231. As seen in
Figure 4, each electric contact has an associated wire
wrap termination pin 240 and a spring contact 241. The

B wire wrap termination pin 240 extends away from the

15 slots 160-163 and jack 10, while the spring contact 241
is ordinarily disposed in the slot. Each spring contact
241 of each electric contact 2204231 extends beyond half
the distance across any slot. The arrangement 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 deformable, ie pushed back

25 upon insertion of jack 10 into mount 20.  In the
preferred embodiment, spring contacts 241 can extend
beyond the halfway point of any of slots 160-165. By
staggering the spring contact they can extend beyond the
halfway across the slot allowing the spring contact to

30 develop sufficient contact force on circuit beoard 18 of
jack 10. If contact peints 140~145 and 150-155 were not
staggered, the spring contacts would touch. By
staggering the contact 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

RrCSEN
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4,840,568. In addition to containing neans to ' . rel easably

secure the jack 10 within the nount 20 the - nount 20 of the invention
includes a plurality of slots . - 160-163 arranged in parallel, spaced
apart col ummar format aligned generallygto receive the circuit boards

electric contact associated with any given slot are
seven wires (not shown) carrying common DSX signals.
These DSX signals include: a tip in; a tip out; a ring
in; a ring out; a sleeve ground, a LED ground, and an

5 energized source. These are well known in the art, and
described in commonly assigned U.S. Patent No. '
4,840,568. The IN and OUT cross connect signals are
also received from the electric contacts in the mount.
The remaining ccntacts in the mount correspond to

10 signals which can be used for other well 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. The DSX

15 circuitry of the present invention is similar to that
shown in commonly assigned U.S. Patent No. 4,840,568.
The cross connect circuitry of the present invention is
accessible from the electric contact points disposed on
the circuit board. When the jack is insérted into the

20 moiifit the electric contact points located on the circuit
board come in contact with the electric contacts
disposed in the associated 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 mount without
disconnecting the hard wired cross connect signals from
the jack, as would be necessary in the jack of commonly
~assigned U.S. Patent 4,840,568. Also by maintaining all
of the wires on the.mount"keep the entire sy#fgﬁ”;;;;—‘
30 ozrderly.

Purther benefits of staggering or alternating the
contacts is a greater demsity of wires in an equipment
rack. By providing this benefit, more applications
become available. Additionally staggering the contact

35 points allows the spring contacts to extend over half
way across any of the slots of the mount so that when
the jack is inserted into the mount sufficient contact
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5 18:0f j:acks 10 as they are inserted into the nmount 20... A plurality of
bores 200-211 are located in the slots. These bores 200-211 are
arranged in such a fashion as to formtwo parallel lines, and each bore
is spaced in an alternate position fromthe bore opposite it as best 10
seen in Figure 3. As seen in Figure 4, witfin each bore i s disposed an
el ectric contact 220-231. As seen in Figure 4, each electric contact
has an associ agegcel may be géﬁaraeém nation pin 240 and a spring contact

241. The wire - termpation, pin,240.ext.ends away.fromdthe 15 slots
160163 and | ack 1BnAi £bS; Agregpifg defpalpasdecRiBtion’fe tha
di sposed in thpreeeht Eacvhnspcnndesonibes the 2Ateatieaclnelaegneferced act
220- 231 extend alft. _.«the d] ©_acLoss any.sl.qt L The____
ar r angement of 3{:1%@59“2:1@, E.'C wWilil hge éﬁﬁﬁg&.a»g& Lii@u 4% .Lg the %.uc..eui.
5 of the invention to include all modifications and
egquivalent designs. ‘Accordingly, the scope of the
present invention is intended to be limited only by the

claims which are appended hereto.
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bores 200-211 provides for an arrangenent of electric 20 contacts 220-231
where no i ndi vi dual Sprllﬁ contact is in electrical comrunication with

any ot her”mmml“umn in the nount. A plurality of nounts can be
pl aced in

Spring contacts 241 are defornable, ie

pushed back upon i nseftion of jack 10 ignto nmount 20. In the
preferred enbodlnent spring contacts 241 can extend beyond the halfmay
poi nt of any of WECEEQHM%) 165. staggering the spring contact
t hey can exte beyond nﬁ%ﬁy %ﬁﬁ slot allow ng the spring
contact to SOng'eveI op sént]:flm er#% contac orcergi circuit board 18 of
jack 10. If contact poia} s 1aiQiarks comprisiings were not st aggered, the
spring contacts would touch.; By a peans for releasable attachment to

5 a mount;

ii) a circuit board having a first side
and a second side;
iii) a body having means for connection to
jack plugs, said means for releasable
10 attachment being disposed on said body, and
| said circuit board being disposed adjacent to
said body; and
iv) a plurality of electric contact
points disposed on said first and said second
15 : side of said circuit board in an alternate
pattern. _

b) said mount having a plurality of exposed
contact members disposed in a predetermined array, so -
that when said jack is inserted into said mount, each of

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

2. A jack assembly as in claim 1, wherein each of

25 said exposed contact members of said mount are sprung,
and in electrical communication with a wire termination
member.
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st aggeri t he cont act p0|nts the spring contacts will not form cl osed
CIrCUItsrﬂ "ﬂﬂtt"ulcatlons the 35 spring contacts may not

necessar n t he hal fway poi nt across a sl ot.

Attached to the wire mmap term nation pinsgof each

6
3. A jack assembly comprising:

a jack having means for releasable attachment
to a mount, aﬁd a circuit board, said circuit board .
having a first side and a second side;

5 a plurality of electric contact points disposed
"on said first side and said second side of said circuit
board such that each slectric contact points disposed on
said first side does not have one of said electric
contact points disposed on said second side immediately

10 adjacent said electric contact on said first side;
said mount héving_a plurality of exposed
contact members, each of said contact members positioned
to come in contact with a discrete member of said
plurality of electrical contacts when said jack is
15 inserted into said mount. |
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el egt-ric, contact associated with any given slot are seven wires (not -

shown) carrying common DSX signal s. These DSX signals include: a tip
in, atipout; aring in, aring out; a sleeve ground, a LED ground,
and an 5 energized source. These are well known in the art, and

described in comonly assigned U.S. Pate olwl 4,840,568. The IN and
QUT cross connect signals are al so received fromthe electric contacts
in the nount. The renmai ning contacts in the nount correspond to 10
signals which can be used for other well known signal enhancenent
functi ons. The circuitry conndBSIRACTt he contact points on the
circuit board include resistors and other circuit el enents to provide

wel | known DSX functions. TREAR®ROSS CONNECT DSX SYSTEM

A jack assembly is disclosed including a jack having a means for releasable attachment toa
mount. The jack further includes a body with means for connection to jack plugs and a

~ circuit board having a plurality of contact points disposed on the first and second sides of the
circuit board. Also included is a mount having a plurality of exposed contact members
arranged in a predetermined array so that when the jack is inserted into the mount each
electric contact point is in electrical communication with a discrete member of the contact
members on the mount.

Figure 1la

oac WG
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15 ¢ircuitry of the present invention is simlar to that shown in
cohmonly assigned U. S. Patent No. 4,840, 568. The cross connect
circuitry of the present invention is accessible fromthe electric
contact points disposed on the circuit board. Wen the jack is inserted
into the 20 nount the electric contact bgiFts |ocated on the circuit

board conme in contact with the electric contacts di sposed in the

associ ated sl ot on the mount. Benefits of maintaining all of the
wire wap term nations pins on the nount, behind the jack, are 25 that
the jack may be renpved fromthe nmount w thout di sconnecting the hard-
wi red cross connect signals from the jack, as would be necessary in the
j ack of comonly assigned U. S. Patent 4,840,568. Also é)z mai nt ai ni ng
al | :
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FIG. 1A
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of {he wires on the nount keep the entire systemnore 30 orderly.

Further ‘benefits of staggering or alternating the contacts is a greater
density of wires in an equi pnent rack. By providing this benefit, nore
appl i cations becone avail able. Additionally staggering the contact 35
points allows the spring contacts to e@¢ng over half way across any of
the slots of the nount so that when the jack is inserted into the nount
sufficient contact :

- : .] ' i ,@rsz,
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7 ,« force may be generat ed. Wil e the foregoing detailed
description of the present invention describes the invention in a
preferred enbodinment, it will be appreciated that it is the intent 5 of
the invention to include all nodifications and equi val ent desi gns.

Accordingly, the scope of the presentainpention is intended to be
limted only by the clainms which are%[!g nded hereto.
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j ack assenbly for a digital cross- connect system conpri sing:
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a) a jack (10) having 5 i) a circuit board

(18J ‘having a first side (110) and a second.side (111) separated by a
first transverse dinension, said circuit board (18) further having a
front end and a rear end (56); i) a

di el ectric body (14) 10 secured to said front end of said circuit board
(18) with said body (14) extending fromsaid circuit board (18) - in
general ly planar alignnment, said body (14) having a front face (54)

on a side of said body opposite said cirguj board (18), said front
face (54) including a port (82, 15 84y /8 formed therethrough to pass a
plug into an interior of said body (14), a plurality of jack springs

(90-101) disposed within said body (14) and positioned to
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% gﬁE@asably engage a plug inserted into said po

'jack springs (90-101) each in electrical
of a-plurality of contact
iii) a first and a second
(140- 145, 150-155)

sides 25 (110, 111), respectively,
sai d pads (140-145) on said f

poi nts on saidic

plurality of e
di sposed and exposed
of said ¢
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sai'd pads (150-155) on said s
first transverse di nension

k@%%ﬁégggﬁi%%; o respect‘?gisald

sai d pads (140-145, 150-155) of said

first and second sides 30 BACkGQoutblpretrget tNvEBNIPYOSIONNected to said

plurality of

10

15

20

25

at

contact points, | east some of said electric contact

A digital cross-connect system (DSX) provides a
location for interconnecting two digital transmission
paths. The apparatus for a DSX is located in one or more
frames, or bays, usually in a telephone central office.
The DSX apparatus also prov1des jack access to the
transmission paths.

DSX jacks are weli-known and include a plurality of
The
jacks are commonly ganged in a common housing which is
The jacks are typically hard wired
to wire termination pins which are mounted on a side of

spring contacts for receiving tip and ring plugs.
mounted on the frame.

the housing opposite plug access openings.

The DSX of the prior art provided for 1mproved
operator access, and capabilities to provide for
significant electronics. More specifically, commonly
assigned U.S. Patent No. 4,840,568 provided that the hard
wired DSX signals are connected to a mount, within which
the jack is inserted. The jack has a plurality of
electrical contacts which can access these signals.
However, the cross connect signals are hard wired to the
opposite side of the jack itself. Having the cross
connect signals hard wired to the jack makes removal of
the jack contingent upon disconnecting the hard wired
cross connect signals from the jack. - The present
invention provides for a jack and mount arrangement in
which this problem is solved.

US 3,740,699 describes a printed circuit board

connector comprising offset contacts situated w1th1n

recesses arranged to align with conducting areas on a

30

circuit board to be inserted. GB 1 549 201 relates to an
edge connector for circuit boards comprising resilient

contact pins mounted within channels.
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*'pad§ bei ng provided for receiving cross-connect signals.

b) a nount (20) having a dielectric body with a slot (160-163)
formed therein and sized to 35 receive said rear end (56) of said
circuit board (18), a first and a skcond plurality of -exposed contact
Springs .

SUMMARY OF THE INVENTION

The invention.provides a jéck assembly for a digital

cross~connect system comprising:
' a) a jack having
5 i) a circuit board having a
first side and a second side separated by a first
transverse dimension, said circuit board further having a
front end and a rear end; _ .
ii) a dielectric body secured to

10 said front end of said.circuit board with said body |
extending from said circuit board in generally planar
alignment, said body having a front face on a side of
said body opposite said circuit board, said front face
including a port formed therethrough to pass a plug into

15 an interior of said body, a plurality of jack springs
disposed within said body and positioned to releasably
engage a plug inserted into said port, said jack springs
each in electrical contact with individual ones of a
plurality of contact points on said circuit board:'

20 iii) a first and a second
plurality of electrical contact pads disposed and exposed
on said first and said second sides, respectively, of
said circuit board, said pads on said first side
positioned offset from said pads on said second side

25 with respect to said first transverse dimension, said
pads of said first and second sides electrically
connected to.said plurality of contact points, at least
sone of said electric contact pads being provided for
receiving cross-connect signals.

30 - b) a mount having a dielectric body
with a slot formed therein and sized to receive said rear
end of said circuit board, a first and a second plurality
of exposed contact springs disposed within said slot
with said first plurality of contact springs disposed on

35 a first side of said slot and with said second plurality

of contact springs disposed on a second side of said

This is the replacement sheet
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(220-231) disposed within said slot (160) with said first . plurality
of contact springs disposed on a first side of said slot (160) and

with said second plurality of contact springs di sposed on a second

side of said slot (160), 5 said first2and second plurality of contact

springs (220- 231) nutually offset to engage in electrical contact

sai d first and second plurality of contact pads (140-145, 150-

155), respecslably$amﬁeﬁ1§atda@dr§§Cpn@o@ddr@18ﬁylQf contaaﬁxﬁpnxhqsthln

said slot s Sal 1‘2 F%@%‘E Jt%cﬁngé%)e 5% %Ciectlféct“ gﬁ%é&? Sfigl mount

(20), each o conmunication with’
a discrete flrstoandcseqenﬂeplutaéatw @dhcammammmWads(:EHBpEnglwﬁiand

ount (;0) SOnbhaLa 8083 rEATRCBhathINY Sl valPRIittid Baid slot so
" that when said jack is inserted into said mount, each of.
said contact points is in electrical communication with a
' discrete contact member of said contact members on said
mount so that cross-connect signals are suppiied in use
10 to said contact pads by means of said contact springs.
The invention also provides a jack for use in a
digital cross-~connect system comprising:
. i) a circuit board having a
first side and a second side separated by a first
15 transverse dimension, said circuit board further having a
front end and a rear end;

ii) a dielectric body secured to
said. front end of said circuit board with said body
extending from said circuit board in generally planar

20 alignment, said body having a front face on a side of
said body opposite said circuit board, said front face
including a port formed therethrough to pass a plug into
an interior of said body, a plurality of jack springs
disposed within said body and positioned to releasably

25 engage a plug inserted into said port, said jack springs
each in electrical contact with individual ones of a
plurality of contact points on said circuit board;

' iii) a first and a.second
plurality of electrical contact pads disposed and exposed

30 - on said first and said second sides, respectively, of
said circuit board, said pads on said first side
positioned offset from said pads on said second side
with respect to said first transverse dimension, said
pads of said first and second sides electrically

35  connected to said plurality of contact points, at least
some of said electric contact pads being provided for
receiving cross-connect signals. '
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* use to sald contact pads (140-145, 150-155) by neans of 15 sai d contact

springs (220-231). 2. A jack assenbly according to
claim1l, . wherei'n each of said contact springs (220-231) of said
mount (20) are in electrical communi cattodPwith a wire term nation

menber (240). 20 ' i £ Adda%b%afiﬁx@a'a’ ACeRedipRaskatc! aim 1
wherei n each of salAcfcc%rrﬁJé% t‘écﬁ)rall ﬁ%rse (e 20-231) are, © F he absence of

said circuit Boaentis) QWtQPPﬁEﬁﬁQﬁsﬂﬁﬁd1531°se@1€@F Hﬁ?“&d#@§t3§F§F§

- positioned be P04 ad O lgensitge abpagiadus ot
(160). 25 e Eblru 73;15} 5 1'?eleckmnrl 6{1@&& S:gl?‘n a :T%I taPpSt QSS-

Ala
connect Byst ednEds8sighgrount which includes a plurallty'p &18PFEHFE boar d
(18) having acontacts hard wired to a source of DSX signals, and cross

connect signals. A plurality of jacks are provided to be
releasably attached to the mount points. Each jack
includes a plurality of electric contact points designed

10 to engage the electric contacts of the mount to receive
the DSX signals and cross connector signals when the jack
is inserted in the mount.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1A is a cut-away side elevation view of a
15 jack.
Figure 1B is an opposite side view'of the jack of
Fig. 1A. h |
Figure 2 is a perspective view of a jack.
Figure 3 is a front elevation view of a mount.
20 Figure 4 is a perspective view of a mount.

- DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

Referring now to the several figures in which
identical elements are numbered identically throughout, a
description of the preferred embodiment of the present
25 invention will now be provided.
Wwith initial reference to Figuré-lA, there is
generally shown a jack 10. The jack 10 includes a
dielectric body 14 and a printed circuit board 18. The
jack 10 extends from a-leading edge 54 of body 14 to a
30 trailing edge 56 of circuit 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 rail
64, similar in structure to that of rail 60. |
The upper and lower rails, 60 and 64, are designed
35 to releasably secure-the'jack.lo within a mount 20 in
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first éide (110 a second side Ylil)"separéted by a first
str | mensi on, said CIFCUlt board (18) 30 . further having a front

'(egg) mﬁ“\‘ E“M\m said front end of~ Said ci rcwt blo:alz da( (i|8)e| \?\ACELI © body

sai d ext erffding fromsaid circuit-board (18) in - general ly

pl anar alignnent, said body (14) having a front 35 ‘face (54) on.a side
of said body opposite said.circuit - K3AINS(18), said front face (54)

i ncluding a port (82, 84, 86) formed therethrough to pass a plug |nto

an
1. A jack assembly for a dlgltal cross-

connect system comprising:
| | a) a jack (10) having
5 i) a circuit board (18) having a
first side (110) and a second side (111) separated by a
first transverse dimension, said circuit board (18)
further having a front ehd-and'a rear end (56): -
ii)  a dielectric body (14)

10 secured to said front end of said circuit board (18) with
said body (14) gxtending from said circuit board (18) in
generally planar alignment, said body (14) having a front
face (54) on a side of said body opposite said circuit
board (18), said front face (54) including a port (82,

15 - 84, 86) formed therethrough to pass a plug into an
interior of said body (14), a plurality of jack springs
(90-101) disposed within said body (14) and positioned to
releasably engage a plug inserted into said port (82, 84,
86), said jack springs (90-101) each in electrical

20 contact with individual ones of a plurality of contact
points on said circuit board (18);: _' _

. iii) a first and a second
plurality of electrical contact pads (140-145, 150-155)
‘disposed and exposed on said first and said second sides

25 (110, 111), respectively, of said circuit board (18),
said pads (140-145) on said first side (110) positioned'
offset from said pads (150-155) on said second side (111)
with respect to said first transverse dimension, said
pads (140-145, 150-155) of said first and second sides

30 (110, 111) electrically connected to said plurality of
contact points, at least some of said electric contact
pads being provided for receiving cross~-connect signals.

b) a mount (20) having a dielectric
body with a slot (160-163) formed therein and sized to

35  receive said rear end (56) of said circuit board (18), a
first and a second plurality of exposed contact springs
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-'10- *——imrerior of said body (14), a plurality of jack springs
(90-101 n said body (14) and positioned to rel easably
engage ﬁ@ m m&“l\l nto sa| d port (82,  ° 84, 86), said jack spri ngs
(90- 10 nwelectri cal cont act- wi th i ndividual ones of a
pIurallty of contact p0|nts on said circuit board (18);
(220-231) disposed within said slot (160) with said first
plurality of contact springs disposed on a first side of
 said slot (160) and with said second plurality of contact
springs disposed on a second side of said slot (160),
5. said first and_seéond plurality of contact springs (220~
231) mutuaily offset to engage in electrical contact said
first and second plurality of  contact pads (140-145, 150-
155), respectively, when said circuit board (18) is
received within said slot so that when said jack (10) is
10 inserted into said mount (20), each of said contact
points is in electrical communication with a discrete
contact member of said contact nembers (220-231) on said
mount (20) so that cross-connect signais are supplied in
use to said contact pads (140-145, 150- 155) by means of
15 said contact springs (220- 231)

2. A jack assembly according to claim 1,
wherein each of said contact springs (220-231) of said
mount (20) are in electrical communication with a wire
termination member (240). | _

20 3. A jack assembly according to claim 1
' wherein each of said contact springs (220-231) are, in
the absence of said circuit board (18) within said slot
(160), in a rest state positioned beyond a midpoint of a
transverse dimension of said slot (160).
25 4, A jack (10) for use in a digital cross-
connect system comprising:

i) = a circuit board (18) having a
first side (110) and a second side (111) separated by a
first transverse dimension, said .circuit board (18)

30 further having a front end and a rear end (56):

ii) a dielectric body (14)
secured to said front end of said circuit board (18) with
said body (14) extending from said circuit board (18) in
generally planar alignment, said body (14) having a front

35  face (54) on.a side.df said body opposite said circuit
board (18), said front face (54) including a port (82,
84, 86) formed therethrough to pass a plug into an
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-

1ry)fa first and a second plurality of electrical contact . pads
(140- 145, 150-155) di sposed and exposed on said first and said second

si des Hlm lﬂm', respectively, of said circuit board (18), sai d
pads d “"u" M" ‘first side (110) positioned - = offset fromsaid _
pads (*50€155) ®bn %Sai*d second side (111) - With respect to said first

transverse di nension, said pads (H00L45, 150-155) of said first and
second sides-15 - (110, 111) electrically connected to said plurality of -
contact points, at |east some of said electric contact pads bei ng
provided for imteriongofresidcbadgcils)gnal plurality of jack springs

(90-101) disposed within said body (14) and positioned

to releasébly_engage a plug inserted into said port (82,'

84, 86), said jack springs (90-101) each in electrical
5 contact with individual ones of a plurality of contact

points on said circuit board (18);

iii). a first and a second
plurality of electrical contact pads (140-145, 150-155)
disposed and exposed on said first and said second sides

10 (110, 111), respectively, of said circuit board (18),
said pads (140-145) on said first side (110) positioned
offset from said pads (150-155) on said second side (111)
with respect to Said first transverse dimension, said
pads (140-145, 150-155) of said first and second sides

15 (110, 111) electrically connected to said plurality of
contact points, at least some of said electric contact
pads being provided for receiving cross-connect signals.
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ABSTRACT
REAR CROSS CONNECT DSX SYSTEM

A jack assembly is disclosed including a jack having a means for releasable attachment to a
mount. The jack further includes a body with means for connection to jack plugs and a
circuit board having a plurality of contact points disposed on the first and second sides of the
circuit board. Also included is a mount having a plurality of exposed contact members
arranged in a predetermined array so that when the jack is inserted into the mount each
electric contact point is in electrical communication with a discrete member of the contact
members on the mount. '

Figure 1la



