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ABSTRACT

An electrical plug-in connection has a plug part with
contact pins and a socket part with socket contacts. Coding

elements interact 1n accordance with the lock/key principle 1n

order for the two parts to be fixed in place 1n a pre-defined
relative plug-in position. One or more protrusions, and
apertures complementing the protrusions, are provilided on the
plug or socket parts. On being connected, one protrusion each

is incorporated in an aperture, engaging behind the periphery

of the associated aperture in the process. The aperture has

two adjacent accommodating chambers. A plug-in accommodatling-

chamber periphery that 1s directed away from the plug-in
direction, 1s at such a 1low 1level that the associated
protrusion slides over it in the plug-in direction, and an
arresting accommodating-chamber periphery 1s at such a high

'ﬁ

level to effectively prevent sliding of the protrusion over

the arresting accommodating-chamber periliphery.
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ELECTRICAL PLUG-IN CONNECTION HAVING A PLUG PART
WITH CONTACT PINS FOR PLUGGING INTO SOCKET CONTACTS
OF A SOCKET PART

BACKGROUND OF THE INVENTION

#

1. Field of the Invention

The present 1nventilion relates to an electrical plug-in
connection with a plug part, which accommodates one or more
contact pins, and a socket part, which accommodates one or
more socket contacts. When the plug-in connection 1s closed,

the contact pins are plugged 1nto the socket contacts. Such

a plug-in connection 1is known, for example, from European

patent EP 2 190 071.

ﬁ

In the <case of such plug—-in connections, reliable

contact 1s ensured only when the contact pins and the contact

sockets reliably 1nterengage 1n a pre-defined manner. For

this purpose, 1t 1s necessary for the plug part and the socket

part, prior to the plug-in connection belng closed, to be

gr—

plugged together from a pre-defined position of the plug part

—

and of the socket part 1n relation to one another. It 1s also

necessary, 1n respect of the plug-in connection, for the plug
part and the socket part to be locked mechanically to one

another 1n order to prevent the situation where the contact

pins slide 1n an undesilired manner out of the contact sockets

Or socket contacts.

L]
=
<
L4
Z
3
O
=

SUMMARY OF TH.

P—

It 1s accordingly an object of the invention to provide

an electrical plug connector which overcomes the above-

mentioned and other disadvantages of the heretofore-known

ﬁ

devices and methods of this general type and which provides
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—

for an electrical plug-in connection which ensures both

gr—

reliable closure of the plug-in connection comprising the

pre—e

plug part and socket part and reliable locking of the closed

plug-in connection.

With the foregoing and other objects in view there 1s

provided, in accordance with the 1invention, an electrical
plug-in connection, comprising:

a plug part accommodating one or more contact pP1Nns;

a socket part accommodating one or more socket contacts,
wherein said contact pins are plugged 1into said socket
contacts when the plug-in connection 1s closed;

coding elements on said plug part and on sald socket

part and configured to interact in accordance with a lock/key

principle in order for said plug and socket parts to Dbe fixed

in place in a pre-defined plug-in position 1in relation to one
another;

one or more protrusions and complementary apertures oOn
said plug and socket parts, respectively, such that 1n each

case one protrusion is disposed in a respective saild aperture,

o

the associlated aperture 1n the

engaging behind a perilphery o
process, and that saild aperture has TwoO accommodating

chambers arranged one beside the other;

wherein a periphery of the one plug-in accommodating

chamber, said periphery being directed away from a plug—-in
direction, is at such a low level that an associated salild
protrusion slides over said periphery 1n the plug-1in
direction; and

pr——

wherein a periphery of the arresting accommodating

chamber disposed adjacent said plug-in accommodating chamber,

P

is at such a high level to effectively prevent a sliding ot

pp—
—

said protrusion over said periphery of said arresting

accommodating chamber.
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The invention combines, on the one hand, a coding which
is located on the plug part and on the socket part, and acts

in accordance with the lock/key principle, and, on the other

hand, mechanical plug-in-connector locking. For the coding,

two complementary coding elements are provided on the plug

part and on the socket part, said codling elements

plug-in position 1in relation to one another.
The locking means has one or more protrusions oOn the

plug part or socket part and complementary apertures on the

appropriate complementary socket part or plug part. The

protrusions here engage behind peripheries of thé apertures.
The apertures are divided in two such that two accommodating
chambers, that is to say a plug-in accommodating chamber and
an arresting accommodating chamber, are arranged one besilde
the other. The plug-in accommodating-chamber periphery here

is a3t such a low level that the associated protruslon can

slide or snap-fit over it in the plug-in direction. The

arresting accommodating-chamber periphery, 1n contrast, 1s

configured such that the situation where the protrusion snap-

o
—

fits or slides over it is effectively prevented. For locking

the plug-in connection, therefore in the first instance the

plug part and socket part are plugged tO one another such

that the protrusions slide over the plug-in accommodating-

chamber periphery, in order then to be transferred from the

plug—-1n accommodating chamber 1nto the arresting

accommodating chamber. In the arresting accommodating

chamber, it is then no longer possible for the protrusion to

be released from the arresting accommodating chamber over the

arresting accommodating-chamber periphery.

In a preferred configuration, the protrusions, rather

than being arranged directly on the housing of the plug part
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or socket part, are a constituent part of a rotary ring

arranged in a rotatable manner on the plug part or socket

part. The protrusions are preferably arranged equidistantly

at identical intervals from one another on the rotary ring.

Arranging three protrusions on the inside of the 1nner lateral

P

surface of the rotary ring has proven to be particularly

advantageous.

In a further advantageous configuration, the plug-in
accommodating chamber and the arresting accommodating chamber

have provided between them a chamber partition wall over which

the respective protrusion can slide only 1n the direction

from the plug-in accommodating chamber to the arresting

accommodating chamber. This configuration makes 1t possible

for the plug-in connection to be locked straight-forwardly.

—

Unlocking of the plug-in connection 1s then possible,

ﬁ

however, only with the aid of a tool. This effectively

prevents undesired unlocking of the plug-in connection. In

order to facilitate the 1locking of the plug-in connection,

an introduction slope 1s provided 1n the region of the plug-

1n accommodating chamber.

gr—

In a preferred configuration of the invention, 1t 1s

+

thus possible or the protrusions to be 1ntroduced

straightforwardly via the 1ntroduction slope 1nto the plug-
in accommodating chamber and then 1into the arresting
accommodating chamber. As soon as the locking protrusions
have reached their end position in the arresting

accommodating chamber, a tool has to be used 1n order to

I}

displace the locking protrusions out of the arresting
accommodating chamber again so as to release the plug-in
connection again.

The plug-in can comprise a rotary ring having an lnner

lateral surface, and said one or more protrusions can be

P‘

arranged on sald 1nner lateral surface of saild rotary ring
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arranged on sald plug part or said socket part. A plurality

fr—

of said protrusions can be arranged at identical 1ntervals

ﬁ

from one another on saild 1nner lateral surface of said rotary

ring. Three protrusions can be arranged on sald 1lnner lateral

r—

surface of saild rotary ring.

The plug-in connection can comprilise an 1ntermediate
chamber wall over which the respective said protrusion can
slide only 1n a direction from said plug-in accommodating

chamber to said arresting accommodating chamber. An

introduction slope can be formed in front of said plug-in

accommodating chamber.

The rotary ring can be formed with an 1ndilicator groove

on an outer lateral surface thereof, and said indicator groove

can be disposed to interact with an indicator having a

plurality of 1ndicator sections. The 1ndicator has three
1ndilcator sections. The three 1ndicator sections can have
pictograms printed thereon.

The coding elements can i1nclude a coding element belng
a codlng pln on sald socket part or said plug part and a
coding element beling a complementary accommodating socket on
sald plug part or said socket part. The coding elements can

have an i1rregular cross-sectional shape. The cross—-sectional

shape of said coding elements can comprise convex and concave

structures which follow one after the other irregularly 1n

series to form a substantially unique key shape. The

p—

irregular cross-sectional shape o©f the coding elements can

be defined by curved grooves and crosspleces adjolining the

curved grooves.

Although the 1i1nvention 1s 1llustrated and described
herein as embodied 1n an electrical plug-in connection, 1t

1s nevertheless not 1ntended to be limited to the details

shown, since various modifications and structural changes may

be made therein without departing from the spirit of the
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invention and within the scope and range of equivalents of

the claims.

The construction and method of operation of the

invention, however, together with additional objects and

r—

advantages thereof will be best understood from the following

gro—

description of specific embodiments when read in connection

wlth the accompanying drawlngs.

43

ERAL VIEWS OF THE DRAWING

[
2
1
<

ESCRIPTION OF TH.

]
'
),

BRI

#

FIG. 1 shows a side view of a plug part and of a socket

part 1n the non-plugged-1in state;

FIG. 2 shows detail II from FIG. 1 on a slightly larger

scale, the rotary ring bearing at least one protrusion;

FIG. 3 shows detail from FIG. 1 on a slightly larger

scale, an aperture with two accommodating chambers arranged

one beside the other;

ﬁ

FIG. 4 shows a perspective view of a socket part with a

coding pln as coding element arranged in the socket part;

FIG. 5 shows a perspective view of a plug part designed
to complement the socket part and having an accommodating

socket as coding element arranged in the socket part;

FFIG. 6 shows the closed plug-in connection with plugged-

together plug part and socket part 1n a closed position which

can pbe released without using a tool; and

FIG. 7/ shows the closed plug-in connection with plugged-

together plug part and socket part in a closed position which

can be released exclusively using a tool.

INVENTION

L*]

DETAILED DESCRIPTION OF THI

p—

Referring now to the figures of the drawing in detail

F

and first, particularly, to FIG. 1 thereof, there is shown a
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plug part 1 which comprises a plug housing 2 and contact pins
3 1n the plug housing 2. A rotary ring 5 is also rotatably

mounted on the plug housing 2, such that it can be rotated

1n a direction of rotation 4.

The plug part 1 1s plugged onto a socket part 7, 1in a

plug-in direction 6, into a definitively installed position.
On 1ts end side which is directed towards the plug part 1 the
socket part 7 has socket contacts, which are not visible in
the drawings. The contact pins 3 can be plugged, in the plug-

1n direction 6, 1into said socket contacts, which are

confligured in the form of plug-in sockets. The socket part

/, tor 1ts part, has a socket housing 8.

The rotary ring 5 has a ribbing 9 on its outer lateral

surface and, on 1ts 1inside, bears, 1n the exemplary

embodlment, three protrusions 10 distributed equidistantly

over the inner lateral surface of the rotary ring 5. Only a

F

single protrusion 10 is visible in the illustration of FIG.

2. Moreover, on 1ts outer lateral surface, the rotary ring 5

F

pears an 1indilcator groove 11, which is left free by the

ribbing 9.

FIG. 3 shows, 1n the first instance, an installation

collar 12, which 1s arranged at that end of the socket part

/ which 1s directed towards the plug part 1 in the

definitively installed state. The installation collar 12 has

a hollow-cylindrical configuration and has its outer lateral

surface buttling against the 1nner lateral surface of the

rotary ring 5 1n the definitively installed state. The inside

F

of the installation collar 12 can be fitted over that region

—

of the plug part 1 which encompasses the contact pins 3.

FIG. 3 also shows an introduction slope for mechanically

introducing the protrusion 10 into the two-part aperture 14

ﬁ

on the 1nstallation collar 12 of the socket part 7. The

introduction slope 1s 1in two parts. First of all, the
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introduction slope has a radial introduction-slope region 13.

The radial i1ntroduction-slope region 13 is followed by the

— —

one of the

axlal 1introduction-slope region 13'.

protrusions 10 comes into contact with the radial

Introduction-slope region 13 of the introduction slope, it

pr—

1s gulided, by continued rotation of the rotary ring 5 in the

direction of rotation 4, into the axial introduction-slope

region 13'. The aperture 14 comprises, in the first instance,
the plug-in accommodating chamber 15 and the arresting
accommodating chamber 16, which is arranged alongside the

ﬁ

plug-1n accommodating chamber 15 as seen in the direction of

rotation 4 of the rotary ring 5. The axial introduction-slope

region 13" here 1s arranged in front of the plug-in
accommodating chamber 15, more precisely the plug-in
accommodating-chamber periphery 17. If the protrusion 10 is

pushed over the axlal 1ntroduction-slope region 13 when the
plug part 1 and the socket part 7 are joined together in the
plug-1in direction 6, the protrusion 10 breaches the plug-in
accommodating-chamber periphery 17 and thus latches into the
plug-1n accommodating chamber 15.

The 1ntroduction slope, which comprises the radial

introduction-slope region 13 and the axial introduction-slope

region 13' thus forms a mechanical guide for the protrusion
10. When the plug part 1 and the socket part 7 are Jjoined
together or plugged together, the protrusion 10 is guided
positively by the introduction slope such that the protrusion

10 slides over the plug-in accommodating-chamber periphery

17 and, as 1t were, falls into the plug-in accommodating

chamber 15. In this position, the protrusion 10 can simply
pe pulled over the plug-in accommodating-chamber periphery
17 again, counter to the plug-in direction 6. This corresponds

p-

to that closed position of the plug part 1 and socket part 7

which 1s illustrated in FIG. 6, no tool being required for
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releasing the two parts from one another. The indicator groove

11 here runs 1n linear alignment, as seen in the plug-in

direction 6, with the central section 28 of the three-part

-

indicator 18. This central section 28 of the three-part

indicator 18 denotes the closed plug-in connection which can

pe released without using a tool. The initial state of the

plug part 1, prior to installation, the indicator groove 11

runs 1in linear alignment with the upper outer section 29 of

—

the 1ndicator 18 which indicates the open state of the rotary

ring 5.

pr—

For definitive closure of the plug-in connection, the

P

rotary ring 5 1s rotated again in the direction of rotation

4, 1n the downward direction 1in the exemplary embodiments

1llustrated. The protrusion 10 here slides over the

intermedliate chamber wall 19, which i1s arranged between the
plug-in  accommodating chamber 15 and  the arresting

accommodating chamber 16. As soon as the protrusion 10 has

slid over the intermediate chamber wall 19, the protrusion

10 1s 1ncorporated firmly 1in the arresting accommodating

chamber 1l6. Both the intermediate chamber wall 19 and the
arresting accommodating-chamber periphery 20 are at such a
high 1level here that the protrusion 10 cannot be pulled

manually over the 1ntermediate chamber wall 19 or the

arresting accommodating-chamber periphery 20. Rather, a tool,

for example a screwdriver Dblade, is required in order to

release the connection again. Accordingly, 1in this closed

position of the device, the indictor groove 11 runs in linear

ﬁ

alignment with the opposite lower outer section 30 of the

three-part 1indicator 18, said outer section being directed

away from the upper outer indicator section 29 in FIGS. 6 and
/, and thus signals to the user that the plug-in connection
has been closed 1n a manner in which it can be released only

—

using a tool (cf. FIG. 7).
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FIGS. 1 and 3 show an alternative configuration of the

indicator 18. To render the indicator clearly visible, the

indicator groove 11 bears an 1indicator arrow 31. In the

definitively installed state, this indicator arrow 31 polnts

to the indicator 18 on the socket part 7. The indicator 13,

for its part, has pictograms, that is to say illustrations

pr— -

of an open lock 32, of a closed lock 33 and of a screwdriver

34. As seen in comparison with the indicator 18 shown 1n FIGS.
6 and 7, the open lock 32 corresponds to the upper outer

section 29, the closed lock 33 corresponds to the central

section 28 and the screwdriver 34, finally, corresponds to
the lower outer indicator section 30. When the plug part 1

and the socket part 7 are joined together, the indicator arrow

31 points, in the first instance, to the open lock 32. In

this functional position, the protrusion 10 runs onto the

radial introduction-slope region 13. As soon as the
protrusion 10 leaves the radial introduction-slope region 13
and travels the axial introduction-slope region 13', 1n order

to slide 1into the plug-in accommodating chamber 15, the

indicator arrow 31 points to the closed lock 33. If the device

—

is fully locked by virtue of the protrusion 10 belng shifted

into the arresting accommodating chamber 16, the 1indicator

e

arrow 31 points to the symbol of the i1ndicator 18 with the

screwdriver 34. This signals that the plug-in connection can

be released again from this functional position only with the

ﬁ

aid of a tool.

—

The perspective view of the socket part 7 in FIG. 4,

finally, shows a coding element 21'. The coding element 21°

is configured essentially in the form of an axial coding piln
21 extending in the socket part in the plug-in direction 6
and a complementary socket 24 in the plug part. This coding

—

pin 21 is of i1rregular shape 1n cross section. This cross-

=

sectional shape 1s made up essentially of curved grooves 22
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and of crosspileces 23 which adjoin the curved grooves 22. The

—

cross—sectional shape of the coding pin 21 thus comprises

convex and concave structures which essentilially follow one

after the other 1n a row to form a key shape which 1s, as far

as possible, uniligue.

FIG. 5 shows the correspondingly complementary coding

element on the plug part 1. Here, the coding element 1is

configured 1in the form of an accommodating socket 24 and,

when the plug part 1 and socket part 7 have been plugged

together, fully accommodates the coding pin 21 within 1t. The

contact pins 3 of the plug contacts are arranged around the
accommodating socket 24 on an imaginary circular line. These

contact pins engage in the socket contacts 25 on the socket

part 7 1n the definitively installed position.

The hollow cross section of the accommodating sleeve or

accommodating socket 24 1s designed to complement the volume

cross section of the coding element 21' configured in the

#

- a coding pin 21 on the socket part 7. In other words,

form o:

the accommodating socket 24 has convex regions designed 1n

o

the form of springs 26 wherever the coding pin 21 has concave

gi—

regions designed 1n the form of grooves 22. Conversely,

concave  reglions 277 on the accommodating sleeve  oOr
accommodating socket 24 correspond to the convex regions on
the coding pin 21. The rod-like or pin-like coding pin 21 and
the accommodating socket 24 thus interact in accordance with
the lock/key principle, wherein the accommodating socket 24
corresponds to the lock and the coding pin 21 corresponds to
the key.

This always ensures that, when the electrical plug-in

connection 1s plugged together, the plug part 1 and the socket

part / are arranged 1n the appropriate pre-defined position

1n relation to one another and, during the plugging-in

operation, 1t 1s also the <case that the corresponding
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individual parts both in the case of the contacts and 1n the

case of the other elements described above come 1nto contact

with one another 1n an accurately fitting manner. 1In
particular, the protrusion 7 comes 1nto contact with the

radial introduction-slope region 13, and/or the axial

introduction-slope region 13', 1n an accurately fitting

manner in order to be transferred reliably 1nto the plug—-in
accommodating chamber 15 and then the arresting accommodating
chamber 16.

Once more, 1n summary: There 1s provided an electrical
plug-in connection comprising a plug part 1, which
accommodates one or more contact pins 3, and a socket part
/7, which accommodates one or more socket contacts, such that,
when the plug-in connection 1s closed, the contact pins 3 are
plugged 1into the socket contacts, characterized by coding
elements 21, 24, 25 which are located on the plug part 1 and

on the socket part 7 and interact 1n accordance with the

lock/key principle in order for the two parts to be fixed in

place 1n a pre-defined plug-1n position 1n relation to one
another, and by one or more protrusions 10, and apertures 14
complementing the protrusions 10, on the plug parts 1 or
socket parts 7 such that 1n each case one protrusion 10 1s

lncorporated 1n the aperture 14, engaging behind the

F

periphery of the associliated aperture 14 1n the process, and

that the aperture 14 has two accommodating chambers 15, 16

arranged one beside the  other, wherein the plug-1in

L

accommodating-chamber periphery 17 of the one plug-in

accommodating chamber 15, sald periphery being directed away

from the plug-in direction 6, 1s at such a low level that the
assoclated protrusion 10 slides over 1t 1n the plug-in
direction 6, and wherein the arresting accommodating-chamber

P

periphery 20 of the arresting accommodating chamber 16, which

1s adjacent to the plug-in accommodating chamber 15, 1s at
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such a high level that the situation where the protrusion 10

slides over saild arresting accommodating-chamber periphery 20

gr—
p——

18 e:

fectively prevented.

The following 1s a summary list of reference numerals

and the corresponding structure used 1n the above description

pr——

of the 1nvention:

1 Plug part

2 Plug housing

3 Contact pin

4 Direction of rotation

> Rotary ring

© Plug—-1n direction

) Socket part

3 Socket housing

9 Ribbing

10 Protrusion

11 Indicator groove

12 Installation collar

13 Radial introduction-slope region
13" Axial 1ntroduction-slope region

14 Aperture
15 Plug-in accommodating chamber

16 Arresting accommodating chamber

17 Plug—1n accommodatling—chamber periphery
18 Indicator

19 Intermediate chamber wall

20 Arresting accommodating-chamber periphery
21 Coding pin of coding element

21" Coding element

22 Groove
23 Crosspilece
24 Accommodating socket

25 Contact socket



260
21

28
29
30
31
32
33
34
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Spring

Concave region
Central section
Upper outer section

Lower outer indicator section

Indicator arrow
Open lock
Closed lock

Screwdrilver
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The embodiments of the invention 1n which an exclusive

property or privilege 1s claimed are defined as follows:

1. An electrical plug-in connection, comprising:
a plug part accommodating one or more contact pins;
a socket part accommodating one or more socket

contacts, wherein said contact pins are plugged into said

socket contacts when the plug-in connection 1s closed;

coding elements on said plug part and on said socket

part and configured to interact in accordance with a

lock/key principle in order for said plug and socket parts

to be fixed in place in a pre-defined plug-in position 1n
relation to one another;

one or more protrusions and complementary apertures on
said plug and socket parts, respectively, such that 1n each

case one protrusion is disposed 1n a respective saild

aperture, engaging behind a periphery of the assoclated

aperture in the process, and that said aperture has two

accommodating chambers arranged one beside the other;

ﬁ

wherein a periphery of the one plug-in accommodating

chamber, said periphery being directed away from a plug-in
direction, is at such a low level that an associated said
protrusion slides over saild periphery in the plug-in

direction; and

wherein a periphery of the arresting accommodating

chamber disposed adjacent said plug-in accommodatiling

g

chamber, is at such a high level to effectively prevent a

F ﬁ

sliding of said protrusion over said periphery of said

arresting accommodating chamber.

2 . The plug-in connection according to claim 1, which

comprises a rotary ring having an 1nner lateral surface, and

wherein said one or more protrusions 1s or are arranged on
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pr—

sald 1nner lateral surface of said rotary ring arranged on

sald plug part or said socket part.

3. The plug-1n connection according to claim 2, wherein a

gr—

plurality of said protrusions are arranged at 1dentical

H

intervals from one another on said inner lateral surface o

|

sald rotary ring.

4 . The plug-in connection according to claim 2, wherein

three said protrusions are arranged on sald 1nner lateral

o

surface of said rotary ring.

5. The plug-in connection according to claim 2, 3 or 4,

wherelin said rotary ring 1s formed with an i1ndicator groove

g

on an outer lateral surface thereof, and said indicator

groove 1s disposed to interact with an indicator having a

gr——

plurality of indicator sections.

P The plug-1n connection according to claim 5, wherein

the 1ndicator has three indicator sections.

7. The plug-in connection according to claim 6, wherein
sald three 1ndicator sections have pictograms printed

thereon.

-

3 . The plug-1n connection according to any one of claims 1

to 7, which comprises an intermediate chamber wall over

which the respective said protrusion can slide only 1n a

direction from said plug-in accommodating chamber to said

arresting accommodating chamber.



CA 02873635 2016-10-19

17

pr—

9. The plug-in connection according to any one of claims 1

B

I

to 8, wherein an introduction slope 1s formed 1n front o:

said plug-in accommodating chamber.

10. The plug-in connection according to any one of claims 1
to 9, wherein sailid coding elements include a coding element
being a coding pin on said socket part or said plug part and

a coding element being a complementary accommodating socket

on said plug part or said socket part.

11. The plug-in connection according to claim 10, wherein

said coding elements have an irregular cross-sectilonal

shape.

12. The plug-in connection according to claim 11, whereiln

ﬁ

the irregular cross-sectional shape of said coding elements

comprises convex and concave structures which follow one

after the other i1rregularly 1n series to form a

substantially unigque key shape.

13. The plug-in connection according to claim 11, wherein

the irregular cross-sectional shape of the coding elements

is defined by curved grooves and crosspieces adjolning the

curved grooves.
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