1 Description Crcuit board plug-and-socket device

Technical field The invention relates to a circuit

board pl ug- and- socket- - devi ce for connecting a

socket -type connector's connecting leads to a circuit

board's printed conductors. Prior art Various direct
Desqpiimion devi ces are known for connecting a connecting

cable's leads to printed conductors on a circuit

board. Said devices frequently consist of a

Cir@&ifd pr&hapesh ugoehketsdype: camneed or which is plugged
onto a connector board that is enbodied on the edge
of the circuit board and in which printed conductors

are brought out throqgﬁ;&ggéynffgﬁ@s. Direct circuit
sai

board plug-in devices o type are used also for
connecting tel ecomruni cati on systens, with its

possi bly being required when an | SDN system i
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what is terned SO port. Both these connection

leadit quratf Onst dr@HesTrebac¢th ¢dEereite  Manual
for the | SDN tel ecomuni cati on system of type Hi Path
3000/ 5000 V4.0. Both connections require a
nodi fication to the 4-rierS@ximnterface: Connecting
| eads are on the one hand connected end-to-end and,
on the other, crossed over in pairs. Said connecting

vari®adsyhave hitherto heen&d assedoanal yr hathecwhichs

is to say a housing cover has had to be renoved
conrjgsealny canle’he satemanr SR eahdE S iass cplossedi recult
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eads over nmanual y I's not only tilne-consumng; It
soclean-tahso ginvedise woidlauld solyged onto a connector board
that is embodied on the edge of the circuit board and in which

printed conductors are brought out through contact areas.

Direct circuit board plug-in devices of said type are used
also for connecting telecommunication systems, with its
possibly being required when an ISDN system is connected for
either an external ISDN exchange or an internal S0 device to
be connected at said system’s what is termed S0 port. Both
these connection configurations are described in the Service
Manual for the ISDN telecommunication system of type HiPath
3000/5000 V4.0. Both connections require a modification to the
4-wire S0 interface: Connecting leads are on the one hand
connected end-to-end and, on the other, c¢rossed over in pairs.
Said connecting leads have hitherto been crossed over by hand,
which is to say a housing cover has had to be removed locally
on the system and SR and SX wires crossed over manually in the
connecticn socket. Crossing the leads over manually is not

only time-consuming; it can alsoc give rise to faults.



DIL switches and nultiple plug-in devices are known
for nodifying the term nal assignnent schene of a
circuit board plug-and-socket device. Another
possi bl e solution is offered by specially designed
contacting devices. These geherally consist of a
connector board that is enbodied on the edge of the
circuit board and ,onto which a plug-in fenmale
DI cBhinedtsr 37 gty bJeEaleﬁhJequw% C}®rif fafnown for
mod PSS N B SCHe Of 2 & ey ohd et §cRARE o Pl UG AR5+ board
socket device is predefined by a connection | ayout on
plugtandoioeistt dwaree- A contacting device of said type
is knowmn from for exanple, the applicant's
unpubl i shed patent application DE 103 17 588. A
Anotfrour -pb g €18 SDNsd nieTdraces ob f Eantdd iy tdiee €asEl pfdadi ghed
SMAtChIn bet ween |nternal and external operation is
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the term nal assignnment schene of a plug-in device
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Description of the invention The object of the present
Clrqyieritat i 1Tt e devicief bkt ype is known from,

for @Mﬂ;ﬂ@ S@’%(e@i &ﬁvdé:ﬁ:’fsor r&ﬂﬁ{ﬁ% &9 ﬁa%%pﬁ]}s’%tlon DE

connéctor's connectlng leads to a circuit boar
103 pri rit%4d. conductors in the case of which the term na
assi gnnment schene can be nodified in a sinple manner
and with [ow production 3 <costs. Said object is
n fduwnentieelgprachievethdy @& eduiodiin boas dgddigsf which

switching between internal and external operation is effected
automatically by means of electronic switches is known from DE

198 199 06 Al.

Modifying the terminal assignment scheme of a plug-in device
is in the known priocr art always associated with a more or
less substantial expenditure for additional structural
compeonents. The endeavor i1s to minimize the expenditure for

additional structural compcnents.

Description of the invention

The object of the present invention is to provide a circuit
board plug-and-socket device for connecting a socket-type
connector’s connecting leads to a circuit board’s printed
conductors in the case of which the terminal assignment scheme

can be modified in a simple manner and with low productiocon



and- socket device of the type cited in the

i ntroduction having the following features: - the
socket -type connector contains contact elenments that
are connected to the connecting | eads, - a connector

board is enbodi ed on one edge of the «circuit board
cosf®r engaging with the socket-type connector in a

pl uggabl e manner, - the connector board contains

contact areas through which printed conductors are

Saidrosghtt ous ORivihei d0e, acii L hed Niey ea bel PELPE €588 plug-
printed conductors that are brought out through one

andrept et deebcandt piihat edeeontted ot that iafecdiought having
the(%%%ﬁgﬁﬁyghfgé &g@gt two contact areas, - a coding
gui de” whi Th de?l )

nes a first plug-in position and at
| east one further plug-in position that is laterally
of fset at a_distance on planes of the circuit board
ﬁgements
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conneeler sheardnneidi-R ditkf ehent-cgeRlashaneasishei ng
assigned to the contact elenents in the first and the

at~ | éasernore tiogr tiver dplLgg embpoglasict ioon ong gejger of the
advant. .Qf .t i pvent | .S .t a rm.nal..assjgn-
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repl uggnegtar sockepliypebiennacther., At | east two
slots _are provided in the connector board for the
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mechapiical eadiRg %ﬁh %c&%r%h%r@ap&%hgﬁE_%p%ebh k@ek edge,

configuration, which is to say only specific plug-in

posi Wilghs p&e ' .

| Wiohs theg epbreingt od eorntherdonreccondusards Thet are

codi g ou%?xltd%ults t%rr%glé%e%nteh o g form.gl e %rq_itte en

t he SOcK -type connector ‘and connector oar

conneehidarR tbaygothatormecbsodight out through at least two
contact areas,

- a coding guide which defines a first plug-in positiocn
and at least one further plug-in position that is
laterally offset at a distance on planes of the circuit
board is embodied between the socket-type connector and
connector board, with different contact areas being

assigned to the contact elements in the first and the

at least one further plug-in position.

A major advantage of the invention is that a terminal assign-
ment scheme can be modified simply by laterally replugging a
socket-type connector. At least two slots are provided in the
connector board for the socket-type connector. Each slot is
defined by a mechanical coding guide in the manner of a key-
lock configuration, which is to say only specific plug-in
positions are permitted on the connector board. The coding
guide is produced through form closure between the socket-type

connector and connector board. A connection layout connects



| eads on the circuit board to contact areas on the
connector board in such a way that the printed
conductors and connecting |eads can be assigned in a
predefi nabl e manner. O expressed another way, the
connection | ayout establishes the different
leadmmrecttfh@mimoslsitbibcbai@stdamommnt h@rems? nredche connector
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conponents such as DIL switches or special codin
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dependent clainms. A preferred enbodi nent of
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socket-type connect receivin ot an acts 1n
modxﬁyungtavﬁéﬂmim&keﬁﬁnnﬁumgﬂcmMqueenﬁsﬁﬁslmplémﬁnted in a

. onnect or b rd. The n1tted osi tions
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t he connector board. For an | SDN connector, the

circuit board plug-and-socket device is in a
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con ctor act areas ese
deparaidractcladi@as i S connected to a first printed conductor

and a second contact area is connected to a second

printed conductor. A pair of contact areas adjacent
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pri nted conductor and a

that the coding guide is formed by a coding bar that is

embodied in the socket-type connector’s receiving slot and

acts in concert with corresponding coding recesses in the

connector board. The permitted plug-in positions each

correspond to a terminal assignment scheme for tapping the

electric signals routed to the contact areas on the connector

board.

For an ISDN connector, the circuit board plug-and-socket
device 1s 1in a preferred embodiment characterized as follows:
The connector board has 6 contact areas. Of these, a first
contact area is connected to a first printed conductor and a
second contact area is connected to a second printed
conductcr. A pair of contact areas adjacent to the first
contact area are connected to a third printed conductor and a

pair of contact areas adjacent to the second contact area are



pair of contact areas adjacent to the second contact
area are 5 connected to a fourth printed conductor.
Enbodi ed on both sides adjoining the first contact
area is in each case a coding recess into which the
codi ng bar can be inserted. Toded thereby in the
conngriedtio?r dobewr bl ed ¥ it pf ugehduplosT t | Inisod hed whii choth
. o eit . -t 0- 0 i.on . connect i,0n
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codires itaad s s asst gnehth scheneod ing sShaecessary dmsyrfed. Coded
the socket-type connector to be replugged between the
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an | SDN exchange connection and an | SDN device

overohhaetion. 1 vapwaducedssTings overmedi Eonieet Fegnieals
is dispensed with,_ Technical i i on_j _
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produced sinply by mlling the circuit board. The
devigot ketrispel gonnéctoll scnass oW width ¢8 eehievable byads is
. _enbodyi ng the. cantact. are and_codi ng. recesses. i n
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mutually in parallel. It is preferable for the coding
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codi ng bar w as a result sinultaneously serve also
injexst ohrreclded mebms ¢odihe recessengis|tie dhenewtds loppard

th i Vi | . |t be enbodi ed
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production. To nmake it as easy as possible to insert

the coding bar into a . ‘ ,
The socket-type connector’s narrow width 1s achievable by
embodying the contact areas and coding recesses in rectangular
form and locating them in the connectcer board arranged

criented in the plugging direction mutually in parallel.

It is preferable for the coding bar tc connect oppesite wide
surfaces of the receiving slot. As well as for mechanical
coding, the coding bar will as a result simultaneously serve
also as a bracing means in the receiving slot. The walls of
the receiving slot can as a result be embodied as being very

thin, thus requiring less material in prcduction.

To make it as easy as possible to insert the coding bar into a
coding recess when the socket-type connector is plugged in, it
is favorable for the coding bar to be led up tc the receiving

slot’s opening plane. When the coding recesses are embodied as



codi ng recess when the socket-type connector is
~plugged in, it is favorable for the coding bar to be
led up to the receiving slot's opening plane. \Wen
the coding recesses are enbodied as 6 |ong holes, the
di mensi ons can advant ageousl® be selected so that the
lonegent g f doee siinmtsicowg tdim adersooketudpeoe selected so
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areas until the socket-type connector is correctly

surigaed §ifdthel st etiatd ivnisklr tdn b%cﬁﬁ‘%ﬁ%]rﬂsh@fj doetween the
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guc ch a way that in a plugged-in position an internal
PeSHSt%tal surface of the receiving slot will be

positioned against the facing lateral surface of the

connector_ board. To connect connecting | eads already
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here forns an adapter whose term nal assignnent

surfeifernt ddie bonmsditfired sl y by repl uggi ng bet ween
the first and second plug-in position on the
connector board. To connect connecting |leads to the
To dﬂﬂﬂqﬁttqqnnanﬁﬂmmtkyadgﬂakxﬁd@y &HKHthd\Mﬂi&Hﬂype RJ45
plug;)rowdes for the socket-t connector to

J%hﬁgﬁ%deEEQFTRgﬁﬁlﬁﬂn Hﬂﬁy 2 variant o the invention

provides for the socket-type connector to have a Mini-Western
socket (conforming to DIN EN 60603-7), into which can be
plugged a Mini-Western plug with its connected connecting
leads, on a rear side facing away from the receive slot’s
cpening. The socket-type connector here forms an adapter whose
terminal assignment scheme can be modified simply by
replugging between the first and second plug-in positicn on

the connector board.

To connect connecting leads to the socket-type connector
directly, another wvariant provides for the soccket-type

connector to be furnished with terminal screws.

It is favorable in terms of the contacting properties and
mechanical securing of the socket-type connector on the
connector board for the contact elements to be embodied as

fork-shaped contact springs. In a plugged-in position the



It is favorable in terns of the contacting properties
and nechani cal securing of the socket-type connector
-on the connector board for the contact elenents to be
enbodi ed as fork-shaped contact springs. In a
pl ugged-in position the 7 cbntact springs will as a
contraeisiulstpreinmrpaislsl tdre &ou’ﬂmmrencnumaﬁ$ Qe erorgtiyet @nd
| d t he socket -t 0 ctor ast ic force. To
poa i el mrete LI EBIER MR uienit e or
eladgmidt&idte them for as long a perlod of use as
possible, it can be favorable for the contact springs
and/ or contact areas to be furnished with a
To ﬂﬁyﬂHE¥(Hhﬂfgvétﬁﬂ&iQ%ﬂﬂdEhlﬂH fgﬁggﬁ%eérbnd maintain
particular, with a coating of gold or a gold alloy. A
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setting up the SO port for connecting either an
(external) digital exchange or an (internal) |SDN
A fitrermiatardant, imo fanveriablretforidlhe f igstfearmb lsecomdloyed as
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i nsure that the socket-type connector cannot be

plugged onto the connector board in a position
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{(external) digital exchange or an {internal) ISDN terminal.

It is favorable for the first and second coding recess to be
arranged spaced apart having a contact spacing and adjacent to
the first contact area. An asymmetric arrangement of said type
will insure that the socket-type connector cannot be plugged
onto the connector board in a position rotated through 180

degrees.

Short description of the drawings

In the part of the description that follows the invention will
be further explained with reference to the drawings from which
further advantageous embodiments, specifics, and developments
of the invention can be gleaned with the aid of the exemplary

embodiment illustrated.



of the invention can be gleaned with the aid of the

exenplary enbodinent illustrated. 8 Figure 1 shows
the inventive circuit board plug-and-socket device
with the socket-type connector being illustrated

prior to insertion into the §irst plug- in position;
Figure 2 shows the inventive circuit board

. plug-and-socket device with the sqcket-type connectaor
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of the socket-type connector plugged onto the
connectiorl boarat & th ke T orhett i cabte Bed nigirst plug-
connecggp§%ki . of ‘an RJ45 connection
| mpl enentation of the invention Figures 1 and 2 show

an exenpl ary enbodi nent of the inventive <circuit
. _board pl.ug-and- socket device, referenced aoverall wt
FLa\he 7 ofB1Bhte Humeh At ™ 1t ¥ s Bipt Oy dif = Tore { it aite; O et
the case;ofe an 41504 el @epmmnjgatd ihsysdemd Qg
configuring a termnal assignment schene of an | SDN
t er m nall lgoietts Gt ihe @ hree i yifhshioifal the second plug-

il lustrati dffigure 1 and figure 2 show a
strip-éha6§%§§6gﬂéi-type connector 3 in each case

occupyi ng a position before being plugged onto the
., _connector board 4 of the circuit board 2. Attached to
FL94fe Socket? t§e° S chnedt b 71 aogoﬁ]"?ecﬁ?ﬂbe%'a R 20
havi ng canneatd nplepgdsd Ao The seskelctyPeosOmMestod the
3 has a cuboidal receiving slot 15 in which can be
seen foMtHtiaed @eemsing, cageqzd Ry maapg ey an RJ4S
enbodi ed i n the receiving slot 15 is a coding bar 23
ext endi ng "bet ieen opposite broadsi des of the receiving
sl ot

Implementation of the invention

Figures 1 and 2 show an exemplary embodiment of the inventive
circuit beoard plug-and-socket device, referenced overall with
the reference numeral 1, as employed, for instance, in the
case of an ISDN telecommunication system for configuring a

terminal assignment scheme of an ISDN terminal connection.

The three-dimensional illustrations in figure 1 and figure 2
show a strip-shaped socket-type connector 3 in each case
occupying a position before being plugged onto the connector
board 4 of the circuit board 2. Attached tc the socket-type
connector 3 is a connecting cable 20 having connecting leads
26. The socket-type connector 3 has a cuboidal receiving slot
15 in which can be seen four contact elements 11, 12z, 13, 14.
Further embodied in the receiving slot 15 is a coding bar 23

extending between opposite broadsides of the receiving slot



9 15. Located opposite the four contact elenents 11,
12, 13, 14 of the socket-type connector (3) in the
instance illustrated applying to an | SDN term na
connection are six contact areas 5, 6, 7, 8, 9, 10 on
the connector board 4, with $aid contact areas being
15. drocariget gimes e ditde foum gowacthes loomrect orl boled d U3, 14
r oj ect.,s .tangue-1ike from ed 24 of _the circuit
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applenbedied a5 rem angtiiala lansbroneicdred it figurcqtiddtethreas
conductors 31, 32, 33, 34 of the circuit board 2. The
5, Sonmedror® bodt P G fERHEHEF RRALT dhalWy-wisnd pntact
are OGS Sha%ER 2L A (22 Sl d eoding, recesses 21 and

are ~ arrandged spaced ‘apart at a distance 25 and are

produced through mlling work on the connector board
4. They ar rovji ded on both sides .qf the contac
e Goab et T Dat 1Bl R Ty (O & kagoe 24 of

the @iQQUE f Hodhe xodimg it 2% e s6 edd.ed asy,MBLric are
arrangenent of the coding bar 23 and coding recesses
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egrees.” I'n tHe 11l ustration in figure 1 the coding
bar 23 is in an insertion position for insertion into

the first codin eces 21.. Fjqure .2 sh by,
The CHIVISST” (e Shcond | EaMNSH Fo 1 G s gl Hidbd
codilmgt efelddp dhesdefdo. He LedidihPatectEdss ITel éand 22 are
situated oefosite the second codi ng recess 22. The
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The selected asymmetric arrangement of the coding bar 23 and

coding recesses 21, 22 precludes enabling the sccket-type

connector 3 to be plugged in at a position turned through 180

degrees.

In the illustratiocn in figure 1 the coding bar 23 is in an
insertion positicn for insertion into the first coding recess
21. Figure 2 shows, by contrast, the second insertion position
displaced laterally to the left. The coding bar 23 is here
situated opposite the second coding recess 22. The coding bar
23 1s 0.7 mm wide. The first and second coding recess 21, 22
are slightly wider than the coding bar so that the socket-type
connector 3 can easily be plugged onto the connector board 4
by hand. The twc coding recesses 21 and 22 and the contact
areas 5, 6, 7, 8, 9, 10 are in each case spaced apart having a

contact spacing (1.27 to 3.5 millimeters). The contact areas



contact spacing (1.27 to 3.5 mllineters). The contact
areas 10 5, 6, 7, 8, 9, 10 are in the exenplary
enbodi ment shown brought out on a top side of the
printed conductor; it is, though, also conceivable
for the contact areas to bellfrought out on the top

5, &ide and/or lhdersi de. tiThescompbty ormibed weemt t hirown
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seen fromfigure 1 and figure 2, the contact area 6
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connection layout 30 only to the printed conductor 31
(1 SDN signal SX2) and the contact area 9 only to the
The pramtedt conduetwred3i{d SBMisagnadr&sd ), 16, Ttondra%t 10 and

to this, the printed, conduct 32, conduct i ng. t he | SDN
the Pl SR BT Lo LUt ot hel borddroH BT d B 0
conde¥x i GONtBEduar asod el Jirdie: piodted conduedroddseen

conducting the |SDN signal SRl is al so brought out
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connection to t contact” area rds,
to tthermraredcoadadicaseasl | (LI cogmect D2 boardl whe chontact

are o connected to one printed co or. (cont
ared A8 E aiit O)° M oh THOG T Fand ey et b XD . 10
contFHds’EeéjoC&DﬂéJ,Cttg{é_é’@i@t{@d %nrﬁ@éﬁ'@)f‘an %rhdhé’@ﬁ’lg the ISDN

connector board 4 in each case in two contact areas 5

sigrenld SRDris dsreEhcaret may Wes SmRFUQr eard 4 daulEvo
cont?gnctsaalrd%aa?% gﬂg{n{é f}b@ %ﬁ%éﬂ gcpc%éucsggr aé“@' %Lgcg&;lng the

each cas pped one” cont act ar ea,
ISDN hel drEDN sl gl 1 SRIbosyglas dde oase:s nay e SRheator
in each case be tapped at two contact areas in

: t he
board fre A HoHr 4 th the %c?ré%eeq,ﬁlqrhsq%ntctée tHI Heankrea 8
and Whatedd @ldhert ath exd ermial ool SN exedange, ofn afther words,

internal SO device is to be connected at a
there are contact areas in the connector board which are only
connected to one printed conductor (contact areas 6 and 9)
and, on the other hand, there are printed conductors 32 and 34
terminating in the connector board 4 in each case in two
contact areas 5 and 7 or, as the case may be, B and 10. As a
result of said assignment, the ISDN signals SX1 and SX2 can in
each case be tapped at one contact area, whereas the ISDN

signals SR1 or, as the case may be, SRZ2 can in each case be

tapped at two contact areas in the connector board 4.

In the present instance this means that if either an external
ISDN exchange or an internal S0 device 1s to be connected at a
communication system’s S0 port, then the regquired crossing-
over of connecting leads in pairs can be achieved simply by
plugging the socket-type connector 3 by means of the coding

bar 23 either into the first coding recess 21 or, laterally



conmuni cati on system s SO port,

Cr ossi ng-

then the required
over of connecting leads in pairs can be

-achi eved sinply by plugging the socket-type connector
3 by neans of the coding bar 23 either into the first

codi ng recess 21

or,

| aterally 11 displ aced,

into the

disslecoty coding-recess . cahiearrave 29 23 nditeatasrahe 9

dlrectlon in figqure 1. and fiqure 2. he
e DA e i o e T e 2.
signal s |s as follows: In the first plug-in position
t he codi bar 23 has been inserted into the first
The @oﬁﬁlﬁﬁ‘ SEETR iGif M tactoshtarantel echtSSBhntkgtals
is éyw¥%ﬂ signal 11 6 SX2 12 7 SR2 13 9 SX1 14 10
the second plug-in position the coding bar 23
has been inserted into the second codi ng recess 22

G Fe s Ba0

act

13 BRI " 14 S A bt b Sebn

insdWt LDMPATd Nthd hei two dabiles, rddies d mN siignates tapped
by the contact elenents 11, 12, 13, 14 of the socket-

type connector 3

re crossed aver in p

irs in the

Contraezggoeﬁzltarwtqol ug- | AiopbsFti 8Rs2 which i s I&jllﬂ Vel el to

11 frarorat- Y L,llallgl fgr—_-over cofhectt R1®) W cuauac the
socket -type connec?or 3 can only be pILS;ed in said

12 first or, as the tase may be, second pllugra n position

13 9 SX1

14 10 SR1

In the second plug-in position the coding bar 23 has been

inserted into the second coding recess 22 (figure 2).

Contact elements Contact area ISDN signal
11 5 SR2
12 6 SX2
13 8 SR1
14 9 SX1

As can be seen by comparing the two tables,

12, 13,

the ISDN signals
tapped by the contact elements 11, 14 of the socket-
type connector 3 are crossed cover in pairs in the respective
plug-in positions, which is equivalent tec manually changing

over connecting wires.

Because the socket-type connector 3 can only be plugged in

said first or, as the case may be, second plug-in position




12 onto the connector board 4, errors during
configuring of the |SDN connection, such as can occur
when the connecting wires are changed over manually,
are precluded. As shown in figure 1 and figure 2, the
cuboi dal receiving slot 1518f the socket-type
ontacdirectomes-tas Hetwet dl, watdesrsllanichd onfllpiring of the
eceiving slot 15 is MAder t han the qﬂnector oard 4

ol B R b9 A VI (Rl vy Bl te ires

are NOErHHATRIVdCaldiallint,0 arado1sRemddy t he vi ew ng
direction - a larger left-hand and a smaller
right-hand partial slot. The contact elenents 11, 12
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contact space is free ween 't he cont act ement's
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as the %180 been Ieft free
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codikdy pkA a3 weldidass the Cﬁﬁ@%ng@lr@&& 85 honbsBundsrildhliy
and codi ng recesses 21, 22 are in each case arranged

intextas Gesdehbtthe Sirtew dpdiactdon distiarde s eft-hand
and &%a@?%eé%ﬁﬂ@)fai@ éah:et fdlr %15@5%1{6! %rp@a%g ' Lments

I nner ~ lateral surface 16 aligns
11, vSM'2t rartdweLR:@rrreeslpmtchertg irattereal Le fsulfeace gl tofalt heelot . One

nect or boar dlne i ons have en seI cted
conti o RHE I Wy T TG T RO DRI e 13
the agaidistsdhe siface, a:l‘diurlll’n‘gilt %ﬁé&ﬁglﬂg &Pefaﬁé itHe case
arrow 29). That will produce additional QUIdIR%'t -
O e

may dgri Ag iseralissh beeThel Sdme rgspliresad tive Sietlo
conea%sce” rPﬁ '1“ on shown i 41 1f4 L%ﬁdezll Upon sl dd o0
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(corBRINSpa@arh other of the surfaces 17 and 19 mnll
prOV|de addi t'i onal

In the first insertion position shown in figure 1 the inner
lateral surface 16 aligns with the corresponding lateral
surface 18 of the connector board 4. The dimensions have been
selected in such a way that the surface 16 will be positioned
against the surface 18 during the plugging operaticn (arrow
29). That will produce additioconal guiding during insertion.
The same applies to the second insertion position shown in
figure 2. Upon insertion into this slot the - as seen in the
viewing direction - right-hand lateral surface 17 of the
socket-type connector 3 will be positicned against the lateral
surface 19 of the connector board 4. Said positioning against
gach other of the surfaces 17 and 19 will provide additional

guiding here, too.

The coding bar 23 has an end surface 35 that is flush with the



gui ding here, too. The coding bar 23 has an end
surface 35 that is flush wwth the 13 opening pl ane of
the receiving slot 15. The depth of the coding recess
21 or, as the case may be, 22 is dinensioned in such
a way that the end surface 33 will act as a stop
operdiurg rr.glan'enseff tilon. re'l'ctmi\c:'am‘]eﬂd)mglfb edtlse 26=mth tdie the

cable 2 be elther abl e |nto e, socket
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vari ant, connecting of the connecting cable 20 by

inserddns - of an RI45 pl ug connector 27. In a second
variant, shown in figure 4, the connection is
est abl i shed by means of a terminal screw 28. The pl ug
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illustration, the contact el enents are enbodi ed as

firstorjamimped. cqrrreec?@dmarﬂfcﬂh%d‘d@rﬁge%n@lcakzlze c#h, bypfmeans
0 t I y .
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figuad 4ecdie/idignrsdati b, 1§(H’stea¢a]rﬁpsl}ead tthe mecoth Nngf a terminal
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strip projecting in the receiving slot in the
soc@mn%mcufnqmmohw‘@qmg boerd, Lo thereeaee enodi et
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contadteredl Sndised a]reCId’nﬂ:mdleﬁDasrsj T tlg-sarbabcket devi ce

The mechanical coding 23, 21, 22 can, of course, also be
implemented using differently embodied shape pairing between
the connector board 4 and receiving slot 15. For example, the
coding recesses can be formed by means of grooves embodied in
the connector board 4 and oriented in the plugging direction
29, Instead of the coding bar 23, a coding strip projecting in
the receiving slot in the direction of the connector board, or
a means embodied according to a similar, congruent approach to

coding, will then engage with said grooves.



2 Crcuit board 3 Socket-type connector 4 Connector
board 5, 6, 7, 8, 9, 10 Contact areas 11, 12, 13, 14
Contact elenments 15 Receiving slot 16 Lateral surface
in 15 17 Lateral surface in 15 18 Lateral surface of
4 19 Lateral surface of 4 120 Connecting cable 21

RefeFgrate cotigmpreoessl 22 Second coding recess 23

1
2
3
4

Codi ng bar 24 Edge of 2 25 Di stance between 21 and 22
26 Connecting | eads of 20 27 RJ45 plug 28 Term na
screwc29cAs EowokRdi patigrgnal-yeeikag dekeeti on 30
Connection | ayout 31 Second printed conductor 32
FourtﬁlﬁﬁphFeéoééﬁductor 33 First printed conductor
34 Thgggk@EL@ggg Sggﬁggggg 35 End surface 15 Cains
1. Acircuit ard plug-and-socket device for
conne€tbihngcécrsboket-type connector's connecting | eads

5, ép'ﬁ %Lr%HIHO Contact areas

11,
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35

12, 13, 14 Contact elements
Receiving slot
Lateral surface in 15
Lateral surface in 15
Lateral surface of 4
Lateral surface of 4
Connecting cable
First coding recess
Second ccding recess
Coding bar
Edge of 2
Distance between 21 and 22
Connecting leads of 20
RJ45 plug
Terminal screw
Arrow indicating plugging direction
Connecticn layout
Second printed conductor
Fourth printed conductor
First printed conductor
Third printed conductor

End surface



board's printed conductors, characterized by the
followng features: a) the socket-type connector (3)
contains contact elenments (11, 12, 13, 14) that are
connected to the connecting leads (26), b) a
connect or board (4) is enbodPed on one edge (24) of
Claimfe circuit board (2) for engaging with the
socket-type connector (3) in a pluggabl e manner, c)
the connector board (4) contains contact areas (5, 6,
1. H,c8rcfitlPpathrplgh-whichopkent edvmoedﬁctOCSnﬁS&tlﬁa a
33, 34) are brought out on the edge wWth there
%%?ﬁ%théE%nFOEF?ﬁF@H Eoﬁ@ﬁ@?%Fénghé?aﬁﬁetBr6u§hFCBHF

$859&99 BP?nE@&téSBdé&@éréndcﬂékQEEQrEQQQUB Offet PAY 1 owing
are brought out through | east two contact areas, d)

ée@bdrgg gui de (21, 22, 23) whi ch defines a first

ug- in position and at Ieast ne f rther pl
Bba b BRRat e RO RAS Tof FoC Rt i SPANEE Y sapments
on ghanes?2, 0ﬁ3th34ql&%@ttaE@ab@nh%btbﬁ epbedicedonnecting

bet ween the socket-type connector (3) and connector
boar&2C&) ,(2fth different contact areas being

@ﬁsbg%%ﬂn%%t ? HB%QB@%% €loCITRRLS ilely B%eoE'V%Bg%n42%heof

'east one further 'plug-in position. The "circui't
boamdepbuqcand-$meMEt (@evifoe &gg@bamQBWLmh téleaismcket-type

characterlzed i_n that tge co ng U|de (21, 22, 23)
is FOFREGTHY d°coding Barde Si'¢ enbodied in

éheth%e@%h%b@ﬁo&|%ba&b5)4chbﬁQa§%%k%bmkﬁ@Q c@RRRCtEr, ¢,
(3) and can be inserted into either a first codin

recdss 8¢28y 40) th§@@@ﬁdwéé§ﬁn@rﬂ@é€§%C@@@PCéﬁﬁédl%&r 32,
In %%? %qqn%%%O%r%%%%q o4 onl@ne edge (24), with there

being present printed conductors that are brcught out
through one contact area and printed conductors that
are brought out thrcocugh at least two contact areas,

d) a coding guide (21, 22, 23) which defines a first plug-
in position and at least one further plug-in position
that is laterally offset at a distance (25) on planes
of the circuit board (2) is embodied between the
socket-type connector (3) and connector board (4), with
different contact areas being assigned to the contact
elements in the first and the at least one further

plug-in position.

2. The circuit board plug-and-socket device as claimed in
claim 1, characterized in that the coding guide (21, 22,
23) is formed by a coding bar (23) which is embodied in the
receiving slot (15) of the socket-type connector (3) and
can be inserted into either a first coding recess (21) or a

second coding recess (22) embodied in the connector board

(4).



3. The circuit board plug-and-socket device as clained
in claim2, characterized in that the connector board
(4) has six equidistantly spaced contact areas (5, 6,
7, 8, 9, 10) of which a first contact area (9) is
connected to a first printé#éd conductor (33) and a
second contact area (6) is connected to a second

énéed 89? ctor % % MAth a g agv ga r of con% tn
R e R e B e R IR s
beihg EpnﬁEGEEdtéﬁlﬁeﬁhhhdtpétntﬁd congdector H34)d amd has
a second pair of contact areas (5, 7) ad acent _to the
%e%o%ﬂué%hﬁaﬁﬁtaYeép?G?db%PﬂbaEBnﬁé%?%d o & fourBn °-

@f'ﬁﬁ?éh &0@§9§£0Eo£§gbt Byésh%ﬁg'Estééﬁnééee&'Eéta first
coding recess (21) is enbodi ed between the first

eohhaed aoeaucgyrama3thendadjaeemndcgnnaectaaeaa(lé) is

e codi ng recess ed b fwee
AT el Eant aste aPdaPE o Ea PR e adeht  cBRERoE Pirst
paea ¢8)coavdctuntbes (B, that heyacendtastthel emestScontact
(11, 12, 13, 14) are arranged in the receiving slot
3183 { A shehna aayneraedahCepetiird poRNEET| BANBREREEN (34)

%gdngcééegﬂ&eﬁg§r(8§)c8§9a8£'QLSQSC?ﬁduﬁﬁoéégééént3€o the

I's crossed over In pairs can be produced
bycone@ptaggany aheasoﬁkebeiygeconnﬁetedrt©3¢ betweknprinted

the , fi S codi ng. recess. _4 Lrcuit
sosttch Rt 3ng: SoiRblefori cBnRE ERE: rinsTnodihfnrbesrs

821 ¢hagashertized bBtkbBah the ﬁ@ﬁgactoﬁteas £bea 69)7and the
8, 9, 10) and the first and second codi ng recess (21

@@)ag?@teﬁ%ﬁaﬁ@ﬁ Pﬁeﬁeé@%hgdpﬁrth%rﬁﬁﬁﬁﬂ a?pgh@gdrecess
Péé?”%gdem%Sd%%S Béyggéﬂg Hér€9£ an&gQACQUiH@a|Y9 Nand the

par al e circult oard ug and- socket device
as]etantredonhaohearef cBaLand f@rtberd4inchhatcfenkzedntact

<lrrates’ oFLnbor abai vi by are e rasyed "TROENE et e ving
slot (15) in such a way that an electric connection between
connecting leads (26) and printed ccnductors (31, 32, 33,
34) that is crossed over in pairs can be produced by
replugging the socket-type connector (3) between the first

and second coding recess.

The circuit board plug-and-socket device as claimed in
claim 2 or 3, characterized in that the contact areas (5,
6, 7, 8, 9, 10) and the first and second ceding recess (21,
22) are embodied in rectangular form and arranged oriented

in the plugging direction (29) mutually in parallel.

The circuit board plug-and-socket device as claimed in one
of claims 2, 3, or 4, characterized in that the coding bar
(23) connects opposite wide surfaces cf the receiving slot

(15) .



10.

11.

17 6. The circuit board plug-and-socket device as

claimed in one of clainms 2 to 5, characterized in that

an end surface (35) of the coding bar (23) is flush

with the opening plane of the receiving slot (15) so

that the end surface (35) Willl during insertion form
Ehetoprtuia bodtdgpﬂegeasdfﬁ@pkéﬁ)deembedhedcaalmedomg one

hole, 7. e ci CUI boa d and ket device

P hat P nlond Dof CCPARREC 3 B0  har ot Br PO 8ASTRESce (35)
&bathéh@oﬁﬁﬁgleBg §Bpt1s(i5%sha§ltﬁteneabpéalﬁgablane of
surfaces (16, 17) mhlch in a ged-in position wll
%eea@ﬁeéas@gbéleésu@ﬁbnéa ﬁgaFnEFe pegpeeffeee (35) will

ace 19) e r
(4?%Q%E£$he§§%&c%i$t%%ar %Iﬁggéﬁg §%§ e? gggfoéz
asbodacdedsi a dbnoeg bblelains 1 to 7, characterized in
that the connecting |eads (26) are attached to a
M ni-Western plug (27) engaging in a pluggabl e manner

whéNcarMint - Mester p1sgckek-sERI46 secket) aenbediRE40Dn one
t he socket-type connector (3). 9. The circuit board

%fu@l@hﬁss%ckét6de9hééa9§eéﬂé?ﬁednlhhéﬁeth©ff@F9FﬁﬁnQ slot
ig; hh8935§8&§£ egafgrgyagyEchég K X@? wﬁQEHGEBOS

as term nal screws connect
ﬁbadgedzﬁd poeiaibached]l if. ahehccaselbebpasdtloned against

-and- socket device as Ial d in
E? 8 e chai AR EhdP ABERT ?ﬂthgggthggéoﬂfaEPe
ebeneptsr(3dard2413, 14) are enbodled as fork-shaped
contact springs mhlch in a plugged-in position are
hel d agai nst assigned contact areas (5, 6, 7, 8, 9,

%g% g!r 1@Sé|§rgoéggg %%d %ngg &gbicgoggdclﬁlmed in one
plug- an - SOCKe e as C n one

pfeceding tlabng, characterized in that the contacting
leads (26) are attached to a Mini-Western plug (27)
engaging in a pluggable manner with a Mini-Western socket

(RJ46 socket) embodied on the socket-type connector (3).

The circuit board plug-and-sccket device as claimed in one
of claims 1 to 7, characterized in that the socket-type
connector (3) has terminal screws (28) to which the

connecting leads (26) are attached.

The circuit board plug-and-socket device as claimed in one
of the preceding claims, characterized in that the contact
elements (11, 12, 13, 14) are embodied as fork-shaped
contact springs which in a plugged-in position are held
against assigned contact areas (5, 6, 7, 8, 9, 10} by

elastic force.

The circuit board plug-and-socket device as claimed in one

of the preceding claims, characterized in that the contact



12.

13.

14.

18 elenents (11, 12, 13, 14) and/or the contact areas
(5, 6, 7, 8, 9, 10) are coated wth a
corrosion-resistant coating, 1in particular a gold

alloy. 12. The circuit board plug-and-socket device as
claimed in one of the precéding clains, characterized
e¢hetbatst ielsotket 13} ype) candgotothé3ohascbeeneas (5, 6,

roduced in lastic .injection nolding froma
it aiein grgpsmﬁiﬂ.Eﬁthaﬁei:?arosa%g- &1gfrehi poating,

p@aﬁgrgiggiggdasggggtagggyce as clainmed in one of the
precedi ng clains, characterized in that signals of an

| SDN SO i nter f ace ( SX1, SX2 SR1, SR2) have been

ﬁﬁgtggrcﬁg Sagg %?8% goéE%F6 egicg ag %lee 4?% one

e CIrCUI oar -50C 8vi e a5 Clraime
@ﬁeth@fpt@eeﬁiﬁgedlagmslatHBraChafﬁzéﬂrLﬂeﬂhhﬂ that socket-
the contact areas (5, , 8, 9, 10), the contact
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case sp?ced apart having a contact spacing.
materia

The circuit board plug-and-socket device as claimed in one
of the preceding claims, characterized in that signals of

an ISDN SO interface (8X1, SX2, SR1, SRZ) have been routed
to the contact areas (5, 6, 7, 8, 9, 10).

The circuit beard plug~and-socket device as claimed in one
of the preceding claims, characterized in that the contact
areas (5, 6, 7, 8, 9, 10), the contact elements (11, 12},
and the contact elements (13, 14), as well as the coding
recesses (21, 22) are in each case spaced apart having a

contact spacing.



