1 Plug-in adapter Description Technical Field The
invention relates to a plug-in adaptor for
establishing an electrical connection between
contacts of a plug, which is fixed to the end of a
cable, and contact surfaces ofla patch panel, which
are forned on the edge of a printed circuit board.
Plug-Hm @daptterTo connect an electronic unit with a cable
to the end of which a plug is connected, to a printed
circuit board, various contacting devices are known.
Desciiptdidd erent types of plugs or the individual |eads
o#)the cable are to be connected directly, a
correspondi ng nmul ti way-desi gn of connector is

required on the printe%eghhgggﬁ Rogard- When connecting
a tel ecommunication systemto the public telephone

netgork it may be necessary, depending on |oca

conditions, to formthe connection b ans of {ype
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boardystem the connection between an SO port (digital
exchange connection) and an external SO bus has to be
reconfigured on site. To do so, two of the four

connecti ng Prior art

To connect an electronic unit with a cable, to the end of
which a plug is connected, to a printed circuit board, various
contacting devices are known. If different types of plugs or
the individual leads of the cable are to be connected
directly, a corresponding multiway-design of connector is

required on the printed circuit board.

When connecting a telecommunication system to the public
telephone network it may be necessary, depending on local
conditions, to form the connection by means of a type RJ-45 or
by a screw terminal where the individual leads of the
connecting cable are connected directly to the contact
surfaces of the printed circuit board. In this case, an RJ-45
and a screw terminal must be provided on the printed circuit
board. Moreover, it is often the case that with an ISDN
communication system the connection between an SO port
(digital exchange connection) and an external SO bus has to be
reconfigured on site. To do so, two of the four connecting

leads have to be crossed. The crossing takes place by means of



| eads have to be crossed. The crossing takes place by
means of 2 a nultiway connector provided on the
printed circuit board or by nmanually reconfiguring
the rel evant contacting devices on site. The
enbodi ment- of the printed circéit board as a nultiway
connector of which only a certain part is actually
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of tﬁéﬁty$ﬁﬁﬁwbﬁaé1£@a&wﬁeseéd coafmmltsFor advantageous
enbodi nents of the invention, refer to the subcl ai ns.

According to the invention, a plug-in adapter

Pres iéﬁﬂ&fat a§§vgggyo%|n which a first receiving

er for I nsertabl e reception of a plug and a
second rece|V|ng chanber for the insertable reception
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Correspondi ng contact bodies in the recelving chanbers

typesirteo @dmtact cantfaconnteatdry teomdeeet nkP e chbtl panel
on tq%;aﬁgg fn thglngggecogﬂ%itqggﬁgglng on the design of

e AviRY er e patch panel of a
printed CIrCUIt board can be connected to cable
connectors of different tr? §¥ a . .
This object is achieved by means of plug-in adapter with the
technical features of claim 1. For advantageous embodiments of

the invention, refer to the subclaims.

According to the invention, a plug-in adapter comprising a
base body, in which a first receiving chamber for the
insertable reception of a plug and a second receiving chamber
for the insertable reception of a patch panel are formed, is
plugged into the patch panel of a printed circuit board.
Contact bodies are provided in each receiving chamber.
Corresponding contact bodies in the receiving chambers are
electrically connected by connecting elements arranged in the
base body. Depending on the design of the first receiving
chamber, the patch panel of a printed circuit board can be
connected to cable connectors of different types. By a
corresponding design of the plug-in adapter, the connection
‘can take place corresponding to a predetermined contact
assignment, i.e. even where the connecting leads are crossed.

Plug-in adapters in a type with crossed connecting leads can



correspondi ng design of the plug-in adapter, the
connection can take place corresponding to a
predeterm ned contact assignnent, i.e. even where the
connecting |l eads are crossed. Plug-in adapters in a
type with crossed connecting | ads can 3 be col or
coded, so that the contact assignnent can be clearly
be cedem ondede sut $hd¢. the aoptefcdr eecigmreditnesn hehelearly
pl ug-in adapter consists of two parts that can be
Seennﬁﬂth@tBPgﬁlgfrng an injection nmolding tool that is
of conparatively sinple construction. In this case,
t he base body of the pIu%-in adapter consists of a
In af prefepaed emhoghmentt h&hei pdudrdceipdiamgeshambeisits of two
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partconnehtchntivesenrahddredel avogabhembenrstisucbroedu When

regard to _the connectin techni que i s characterized
corrfitikaroee BPGH. PREbBORFRGLGHS AE CPRFSECald GPeRAEY
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opposite side surfaces of the rectangular plug-in

formedapnetwol paxtpr ahdr cedseabodnneach chsef pfse first and
receivin hapber, | ormed to_be. R]- iRl h
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pat ch panel and has fork-shaped contact springs
arranged side by side and aligned in the insertion

A fagbfgﬁigogonstruction with regard to the connecting
technique is characterized in that the plug-in opening of the
first and of the second receiving chamber are each arranged on

opposite side surfaces of the rectangular plug-in adapter.

In a preferred embodiment, the first receiving chamber is
formed to be RJ-compatible. The second receiving chamber has a
rectangular inner space formed for the insertable reception of
the patch panel and has fork-shaped contact springs arranged

side by side and aligned in the insertion direction.

In a further embodiment of the invention, it is preferred if
grooves are formed in the inner wall surfaces that face the
plane of the patch panel. The contact springs are arranged in
these grooves. Each groove forms a compartment for a leg of a
contact spring. This prevents contact between adjacent contact

springs when the patch panel is plugged in.



In a further enbodi ment of the invention, it is
preferred if grooves are fornmed in the inner wall
surfaces that face the plane of the patch panel. The
contact springs are arranged in these grooves. Each
groove forns a conpartment for 4a leg of a contact
spring. This prevents contact between adjacent contact
Tt ispfargsabtien itthéhpatohtpanelspirdngisugged embbodd ed twiith
favorable if .the cqntact springs,k are odi ed wit _
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he contact springs by spring force. In this way, the
spripgagbynsadépgerforge.sé@uitgdm wavhe thei plag-éinr edapter is
board by.friction.faorce. .lL.n order,.to [
secup@R forFapl bEebBhr FEutbnele e tVha S BrEES: Fozssst er
to the printed circuit board, it is advantageous to
formthe webs between the_grooves in such a, way that
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receivhng chanber. is fohned as four-pole
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springs in the second receiving chanber. Preferably,

direpbihnparts of the base body are manufactured using
i njection nolding technol ogy by the injection nolding
of flanme-resistant polymer material. For mass

A paPtodutardy, prbfespedl embbaimener abl ehef ihhenbasre bedy

characterized in that the first receiving chamber is formed as
four-pole, plug-in socket, with two adjacent contact tongues
being crossed over to connect with corresponding contact

springs in the second receiving chamber.

Preferably, both parts of the base body are manufactured using
injection molding technology by the injection molding of

flame-resistant polymer material.

For mass production, it can also be favorable if the base body
is manufactured in a single work operation from plastic using
a suitably formed injection molding tool, with each connecting

element also consisting of a single-piece stamped-bent part.
To achieve particularly reliable contact, it is advantageous
if the contact springs are coated with a corrosion-resistant

metal coating, particularly with a gold alloy.

Brief description of drawings



I's manufactured in a single work operation from
plastic using a suitably formed injection nolding
tool, with each connecting elenment also consisting of
a single-piece stanped-bent part. To achieve
particularly reliable contact,5it is advantageous if
the contact springs are coated with a
corrosion resistant netal coating, particularly with
a gold alloy. Brief desg¢ription of drawpngs 5 The
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I gure OWs a general” perspective view
whiclef a printed circuit board with a patch panel that
can alternatively be connected to | eads of a cable by
means of a screwternminal by or to a plug fitted to
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Figure 2 shows a perspective view of a first form of
embodiment of the plug-in adapter according to the
invention, viewed in the direction of the first

receiving chamber.

Figure 3 shows a perspective view of the first form of
embodiment viewed in the direction of the second

receiving chamber.

Figure 4 shows a perspective view of the first form of
embodiment showing the first part lifted off from
the second part, in an oblique view from below in
the direction of the intermediate contacts of the

first part.

Figure 5 shows a perspective view of the first form of
embodiment also showing the first part lifted off
from the second part, in an oblique view from above
in the direction of the intermediate contacts of the

second part.



the direction of the internediate contacts of the

first part. Figure 5 shows a perspective view of the

first formof -embodinent also showing the first part

lifted off fromthe second part, in an oblique view

fromabove in the direction of the internediate

contacts of the second part. 6 Figure 6 shows a
Figusecédndshabwsdanmsatonfl EMboﬂﬁmgntnoﬁdahEeplm@ -ancaddptes in
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of the,coptaebngSeifBNROA 9h raghedripole, plug-in
adapter according to the invention, with two adjacent

connectlng Ieads bei ng crossed, Inplenentatlon of the
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. patch @aﬂﬁﬁrLﬁoiérn?ﬂugCEﬂté&&ptéfaék&okﬂaﬁglBbOthhe
patch panel 23 and term nate there in contact
sur f ackBveBtignngwphhatvel addaearh 6PRBPCETRE pgedr being
panel g% gg &Iﬁ]ted at the sides by recesses 16 and
termn ®&f the front flush with the circuit board
edge 17. To connect a cable 27, to the end of which a
plug 28.is fitted, . to the prlnted circuit board 14,
ImPl?%%nb?EbOQSOBftFﬁeleﬁﬁPElﬁﬁ is plugged into a first
recei ving chanber 3 (Figure 2) and the patch panel 23
is plugged into a second receiving chanber 4 (Figure
Figu#é bfshdémes phugerspedbprerviewcedrai pginbedheircuit board

14 on the edge 18 of which a patch panel is formed. Contact
tracks lead into the patch panel 23 and terminate there in
contact surfaces 15 lying parallel to each other. The patch
panel 23 is limited at the sides by recesses 16 and terminates
at the front flush with the circuit board edge 17. To connect
a cable 27, to the end of which a plug 28 is fitted, to the
printed circuit board 14, the plug 28 of the cable 27 is
plugged into a first receiving chamber 3 (Figure 2) and the
patch panel 23 is plugged into a second receiving chamber 4
(Figure 1) of the plug-in adapter 1 according to the
invention. Both receiving chambers 3 and 4 are located on
opposite side surfaces of the rectangular plug-in adapter 1.
The electrical connection between the contacts 30 of the plug
28 and the contact surfaces 15 of the printed circuit board 14
is by means of connecting elements that are arranged in the
base body of the plug-in adapter 1. Further details of the
design of the connecting elements are given in the following.
If the individual leads 29 of a cable 27 are to be connected
to the patch panel 23 of the printed circuit board 14, this
can be achieved in the conventional manner by means of a screw

terminal 24. A screw terminal 24 of this kind is shown in



i nvention. Both receiving chanbers 3 and 4 are | ocated

on opposite side surfaces of the rectangular plug-in

adapter 1. The electrical connection between the

contacts 30 of the plug 28 and the contact surfaces

15 of the printed circuit board 14 is by neans of

connecting elenents that are arranged in the base
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two parts, a first part 9 and a second part 10. Both
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Figure 3 is a view of the plug-in adapter 1 in the direction.
of the second receiving chamber 4. The second receiving
chamber 4 is formed in the second part 10 of the base body and
has an approximately rectangular inner space. The inner
surfaces of the inner space facing towards the printed circuit
board are provided with grooves 8. The grooves 8 lie parallel
to each other and extend in the insertion direction 22. Groove
webs 11 forming a type of comb in the inner space can be seen
between the grooves 8. Pairs of opposing grooves 8 each form a
receiving space for a contact spring 7. The contact springs 7
are forked-shaped. Opposing grooves 8 each form a compartment

for a leg 32 of a contact spring 7.

Figures 4 and 5 are perspective views showing the first form
of embodiment of the plug-in adapter 1 according to the
invention, with both parts 9 and 10 being shown lifted off. As




into the receiving chanber 3. Figure 3 is a view of
the plug-in adapter 1 in the direction of the second
recei ving chanber 4. The setond receiving chanber 4
is formed in the second part 10 of the base body and
has an approxi mately rectangul 8r inner space. The
inner surfaces of the inner space facing towards the
can peist¢ed tromuFigubeatd the peoovadedbedidsginotbe &irst
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19. Simlarly, the contact springs 7 in the second

recei ving chanber 4 are fornmed to the bottom
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single piece by injection molding. The connecting elements 5
are also single-piece and manufactured from a single piece of
material as a bent-stamped part. A connecting section 26 of
each connecting element 5 is furthermore embedded in polymer
material. The connecting section 26 that connects the contact
tongues 6 in the first receiving chamber 3 with the contact

springs 7 in the second receiving chamber 4 [lacunal. In this

embodiment also, the contact springs 7 are located in grooves.

As shown above, opposing surfaces of groove webs 31 can also
be tapered when viewed in the insertion direction 32, to

improve the mechanical retention.

Figure 7 shows a circuit diagram of a third embodiment of the
invention that is particularly preferred for use when
connecting a telecommunication device. The illustration is a
schematic view of a plug-in connector 1, the receiving chamber
4 at the plug end of which is formed to receive a four-pole

RJ-compatible plug. As already shown in the introduction,



second enbodi nent of the plug-in adapter 1 according

to the invention. This enbodi nent of the plug-in

adapter 1 is single- piece construction. It consists

of a base body 2 produced in a single piece by

i njection nolding. The connectishg el enents 5 are al so

si ngl e- pi ece and manufactured froma single piece of
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1 it can be clearly seen on the outside, for example by color
coding, whether the connecting elements 5 are crossed or not

crossed.



solved in that in the plug-in adapter 1 according to
the 1invention two adjacent connecting elenents 5 are
formed crossed over. As can-be seen in the circuit
diagramin Figure 7, the contact tongues 61 of the
first receiving chamber 4 are 1®ot connected to the
correspondi ng contact tongues 61' of the patch pane

List 29f ofefdweomtd ntledradcterst board 14 but instead to the
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contact surface 51'; equally, the contact tongue 51 is
not connected to the correspondi ng contact surface

%ﬁué%gnigg §@dy crossed over to connect to the

contact surtace 61'. It is particularly advantageous
iBaddiilsodyase if on the plug adapter 1 it can be
clearly seen pon t ea%%tside, for exanple by col or

ok $y, T SRt hER9 t Thecting el ements 5 are crossed

Cﬁeéﬁﬁd FELS5€0ng l&hakhst of reference characters 1
Plug-1n adapter 2 Base body 3 First receiving chanber

AL Suretidingcel ememt chanber 5 Connecting el ement 6
QE t tttqg ue, 7 Contact spring 8 Goove 9 Top
SEETHRE oFOBAER body, first part 10 Bottom section of

baser Hodyspseeend part 11 Goove web 12 Locking
el ement

Groove

Top section of base body, first part
Bottom section of base body, second part
Groove web

Locking element

Opening

Printed c¢ircuit board

Contact surface

Recess

Corner of printed circuit board

Edge of printed circuit board is

top intermediate contact piece
bottom intermediate contact piece
Insertion direction of plug
Insertion direction of patch panel
Patch panel

Screw terminal

Arrow

Centre section

Cable

Plug

Leads

Contacts

surfaces of groove webs



32

13 Opening 14 Printed circuit board 15 Contact
surface 16 Recess 17 Corner of printed circuit board
18 Edge of printed circuit board is 19 top ,

i nternedi ate contact piece 20 bottominternedi ate
contact piece 21 Insertion ditéction of plug 22
Insertion direction of patch panel 23 Patch panel 24
Segw terminal 25 Arrow 26 Centre section 27 Cable
28 Plug 29 Leads 30 Contacts 31 Surfaces of groove
webs 11 32 Leg 12 Cdains 1. A plug-in adapter for
establishing an electrical connection between
contacts of a plug (28), which is fixed to the end of
a cable (27), and contact surfaces (15) of" a patch
panel (23), which are fornmed on the edge of a printed
circuit



board (14), conprising a base body (2) wth a first
receiving chanber (3) for the insertable reception of
the plug (28), a second receiving chanmber (4) for the
i nsertabl e reception of the patch panel (23), wth
contact bodies (6, 7) in the filEst and second
recei ving chanbers, with the electrical connection
bei ng established between correspondi ng contact bodies
.b respective connecting elenent (5) situated in
Clal?%e base body. 2. The plug-in adapter as clained in
claiml, characterized in that the base body consists
of a first part (9) in which the first receivin
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of the patch panel.
2. The plug-in adapter as claimed in claim 1, characterized
in that the base body consists of a first part (9) in which
the first receiving chamber (3) is formed, and a second part
(10) in which the second receiving chamber (4) is formed, with
each connecting element (5) having a first and second
intermediate contact piece (19, 20) that are held in contact
in the mated condition by the first locking connection (12,

13) connecting to the second part.

3. The plug-in adapter as claimed in claim 1 or 2,
characterized in that the insertion openings of the first and
second receiving chambers (3, 4) are each arranged on opposite

side surfaces of the rectangle.

4. The plug-in adapter as claimed in one of claims 1 to 3,
characterized in that the first receiving chamber (3) is RJ-
compatible, that the second receiving chamber (4) has a

rectangular inner space in which fork-shaped contact springs



5. The plug-in adapter as clained in claim4,
characterized in that grooves (8) are fornmed in the
surfaces of the inner - walls facing towards the
circuit board surface, that the contact springs (7)
are arranged in these grooves, i th each groove
formng a conpartnent for a leg (32) of a contact
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l egs (32) of the contact springs. 7. The plug-in
adapter as clainmed in claim6, characterized in that
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,chosen so that two adjacent contact tongues (61, 51;
spring (3}y are connected crossed-over to two
correspondi ng contact springs (61, 51'; 41'. 31').
9. The plug-in adapter as clained in one of the
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between the legs (32) of the contact springs.

7. The plug-in adapter as claimed in claim 6, characterized
in that groove webs (11) located between the grooves (8) are
tapered, viewed in the insertion direction (22), on the groove

web surfaces (31) facing the printed circuit board surface.

8. The plug-in adapter as claimed in one of claims 5 to 7,
characterized in that four contact tongues (6) are arranged in
the first receiving chamber (3) and the arrangement of the
electrical connecting elements (5) in the base body is chosén
so that two adjacent contact tongues (61, 51; 41, 31) are
connected crossed-over to two corresponding contact springs

{(61*, 51*; 41¢. 31').

9. The plug-in adapter as claimed in one of the preceding
claims, characterized in that the first and second parts (9,
10) of the base body (2) congist of an injection molded fire-

resistant polymer material.




in that the base body (2) is manufactured as a single
pi ece from polyner material using injection nolding
technol ogy, that each connecting elenment (5) forns a
structural unit with the contact body (6) in the

first receiving chanber (3) and4with the contact body
(7) in the second receiving chanber (4) and that at
| east one central section (26) of the connecting

el enent (5) is enbedded in pol ymer material. 11 The
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the contact body (7) in the second receiving chamber (4) and
that at least one central section (26) of the connecting

element (5) is embedded in polymer material.

11. The plug-in adapter as claimed in one of the preceding
claims, characterized in that the connecting element (7) are
coated with corrosicon-resistant coatings, with gold alloy

being particularly preferred.

12. The plug-in adapter as claimed in one of the preceding
claims, characterized in that each connecting element (5) is

formed as a stamped-bent part



