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Description

[0001] The invention relates to an electrical plug con-
nector in accordance with the precharacterizing clause
of claim 1 and a second plug element in accordance with
claim 12.

[0002] Electrical plug connectors are used in the wid-
est variety of technical fields, in particular in the automo-
tive industry, to make electrical contact between electri-
cal lines. An important area ot application of plug con-
nectors is in the automotive industry, where itis important
for the terminals not to become loose under jolting and
vibrations and for electrical contact to remain guaran-
teed. Electrical plug connectors of this kind, which usually
have a large number of plug contacts and contact recep-
tacles, are used for example to make electrical contact
in door modules. In the vehicle doors of modern motor
vehicles, a plurality of actuators and servo motors are
used that require a corresponding number of electrical
supply lines to connect the actuators and servo motors
to the on-board power supply and control devices. It is
not useful to provide a continuous connection of the lines
from the on-board power supply to the actuators and ser-
vo motors of the vehicle door, since in the event of re-
moving the vehicle door, for example, the lines would
have to be disconnected. Other typical areas of applica-
tion in a motor vehicle are the vehicle seats, which are
frequently provided with a plurality of servo motors and
actuators. Conventional plug connectors have a first
housing having a plurality of pin contacts which match
with a corresponding plurality of contact sockets of a sec-
ond housing. One contact socket is associated with each
pin contact.

[0003] A generic electrical plug connector is known
from DE 10320460 Al. To make the electrical connec-
tion, the firsthousing and the second housing are inserted
into one another, with the pin contacts and the contact
sockets being pushed into one another. As a result of the
plurality of pin contacts and the plurality of contact sock-
ets, a relatively high pushing force is required to bring
the pin contacts into mechanical contact with the contact
sockets. When the first housing is detached from the sec-
ond housing, too, a relatively high pulling force is re-
quired. As a result of the high forces, the first housing or
the second housing has to be held in a wall of the motor
vehicle in a correspondingly secure and stable way, and
moreover additional pushing and/or pulling aids may be
used to apply the forces when the pin housing is pushed
into the receptacle housing or detached therefrom.
[0004] Thedocuments EP 0590496 A1, EP 0803941
A2, US 5,775,953 and US 5,472,352 disclose an electri-
cal plug connector according to the preamble of claim 1
and an electrical plug element according to the preamble
of claim 12.

[0005] The object of the invention is to provide an elec-
trical plug connector in which the required pushing force
and/or pulling-out force is reduced.

[0006] The object of the invention is achieved by the
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electrical plug connector in accordance with the features
of claim 1, and a second plug element in accordance with
the features of claim 7.2.

[0007] Further advantageous embodiments of the in-
vention are specified in the dependent claims.

[0008] Oneadvantage of the plug connector according
to the invention consists in the fact that lower pushing
forces are required when the electrical contacts of the
electrical plug connector are pushed together. This ad-
vantage is achieved in that the electrical plug connector
has two complementary plug elements, with the first and
the second plug elements having first and second elec-
trical contacts. The second plug element is modular in
construction and has at least one module which is mount-
ed to be movable, with the second electrical contacts
being arranged in the module and in the second plug
element. The module is mounted and arranged in the
second plug element such that when the two plug ele-
ments are pushed together first the second electrical con-
tacts of the module may be pushed together with the
associated first electrical contacts of the first plug ele-
ment. As the two plug elements are pushed further to-
gether the module is mounted in the second plug element
in displaceable manner, with the result that the second
electrical contacts of the second plug element may sub-
sequently be pushed into the associated first electrical
contacts of the first plug element.

[0009] In this way, and in a single plugging-in proce-
dure, the first and second electrical contacts of the first
and the second plug elements are pushed together and
brought into electrically conductive contact with one an-
other in two contact-making procedures which are stag-
gered in time so that one happens after the other. This
reduces the required pushing force.

[0010] In the inventive embodiment, a latching hook
and a latching hook receiving recess are provided as
latching means for the module. The latching hook is con-
structed on the second contact holder. The latching hook
receiving recess is provided in a wall of the second hous-
ing. This provides a simple and reliable latching means.
[0011] Preferably, the first and the second plug ele-
ments are constructed as housings. The second housing
preferably has two contact holders for the second elec-
trical contacts, with a first contact holder being fixedly
connected to the housing and a second contact holder
being guided inside the second housing as amodule such
that itis displaceable in the direction in which the second
housing is pushed.

[0012] In a preferred embodiment, a latching means
which holds the second contact holder in a rest position
is provided. The first housing has a detaching means
which is associated with the latching means of the second
housing and detaches the latching means of the second
housing when the second electrical contacts of the sec-
ond contact holder of the second housing and the asso-
ciated first electrical contacts of the first housing are at
least partially pushed into one another and are in elec-
trically conductive connection. On pushing the first and
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the second housings further together the second electri-
cal contacts of the first contact holder of the second hous-
ing are then pushed together with the associated first
electrical contacts of the first housing in electrically con-
ductive manner, with the second contact holder perform-
ing arelative movement with respect to the second hous-
ing.

[0013] Inapreferred embodiment, all the first electrical
contacts of the first housing are arranged in one plane.
This makes it possible for the first housing to be of rela-
tively short construction.

[0014] Inafurther preferred embodiment, an abutment
means is constructed on the second housing by means
of which the capacity of the second contact holder for
displacement in the direction of pushing is limited to a
maximum depth. Preferably, there is provided as the
abutment means a second latching hook receiving re-
cess in the second housing, into which the latching hook
of the second contact holder is deflected and hence the
possibility of pushing the second contact holder deeper
into the second housing is limited. Preferably, the maxi-
mum depth of pushing in the second contact holder is
fixed such that the second and the first contact holders
are arranged at approximately the same level in the
pushed-in condition. This makes it possible for the sec-
ond housing to have a relatively small overall height.
[0015] Preferably, part of the wall of the second hous-
ing is constructed as a spring tab in which the first and/or
the second latching hook receiving recesses are made.
A simple construction of the latching hook is produced in
that the latching hook is constructed as a part of a wall
of the second contact holder constructed in the form of
a spring tab.

[0016] In a further preferred embodiment, a second
abutment means is provided and is used to fix a minimum
depth of pushing the second contact holder into the sec-
ond housing. The second abutment means carries along
the second contact holder when the second housing is
pulled out of the first housing in a fixed relative movement
between the second housing and the second contact
holder. During the relative movement of the second con-
tact holder, the second electrical contacts of the first con-
tact holder are pulled away from the associated first elec-
trical contacts of the first housing. Onfurther pulling away,
the second electrical contacts of the second contact hold-
er are pulled away from the associated first electrical con-
tacts of the first housing. In this way, a lower pulling-away
force is also required when pulling the second housing
out of the first housing, since here too the second elec-
trical contacts of the first contact holder are first of all
pulled away from the associated first electrical contacts
of the first housing and only thereafter, after a fixed rel-
ative movement, are the second electrical contacts of the
second contact holder also pulled away from the asso-
ciated first electrical contacts of the first housing.
[0017] In a preferred embodiment, the second abut-
ment means is constructed in the form of a collar and an
abutment member, with the collar constructed on the sec-
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ond contact holder and the abutment member construct-
ed on the second housing and these being associated
with one another.

[0018] In a further preferred embodiment, the detach-
ing means of the second housing is constructed in the
form of a release member which is constructed in one
piece with the contact holder of the first housing. In a
preferred embodiment, the release member is arranged
partly underneath the latching hook and partly under-
neath the wall of the second housing. When the latching
means is detached the release member bears both
against the wall and against the latching hook and press-
es the latching hook out of the latching hook receiving
recess. Because of this arrangement, the release mem-
ber acts as a kind of wedge which is used to bend the
latching hook out of the latching hook receiving recess
in the wall. This means that lower forces are required to
bend the latching hook.

[0019] Inapreferred embodiment, the second housing
has a housing wall which is constructed to be stepped in
the introduction region. The region of the housing wall in
which the second contact holder is arranged is guided
further out in the direction of pushing than the region of
the housing wall in which the first contact holder is ar-
ranged. As a result of the housing wall being constructed
to be stepped in the direction of pushing, a simple and
reliable orientation is produced when the two housings
are assembled.

[0020] The invention will be described in more detail
below with reference to the figures, in which:

Fig. 1 shows an exploded illustration of a plug con-
nector having two housings and a second contact
holder which is mounted to be movable,

Fig. 2 shows the second contact holder,

Fig. 3 shows a second view of the second housing
with the second contact holder pushed in,

Fig. 4 shows a plan view of the contact holder of the
first housing,

Fig. 5 shows a partial detailed cross-section through
the plug connector with the firstand second housings
pushed partly into one another,

Fig. 6 shows a further partial detailed cross-section
through the plug connector in which the second con-
tact holder is in a contact position,

Fig. 7 shows a partial detailed cross-section through
the plug connector in which a collar of the second
contactholder and the associated abutment member
of the second housing are illustrated,

Fig. 8 shows a partial detailed cross-section through
the plug connector in which the second contact hold-
er bears against the second abutment during a pull-
ing-away procedure,

Fig. 9 shows a detailed cross-section through the
plug connector in which the first electrical contacts
of the first contact zone have just been pushed into
the second electrical contacts of the second contact
holder, and
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Fig. 10 shows a detailed cross-section through the
plug connector in which the second electrical con-
tacts of the first contact holder have justbeen pushed
into the first electrical contacts of the second contact
zone.

[0021] Fig. 1 shows, in a diagrammatic exploded illus-
tration, a plug connector 1 which is substantially formed
by afirst and a second plug element which are preferably
constructed as a first and a second housing 2, 3. A mod-
ule, representing a second contact holder 5, is movably
guided in the second housing 3. In the embodiment illus-
trated, the first housing 2 is pushed through an opening
in a support structure 10. The first housing 2 is secured
to the support structure 10, which in the illustrated em-
bodiment takes the form of a sheet-metal part of a motor
vehicle body, such as a pillar of a motor vehicle, by at-
tachment members 13. The first housing 2 has a first
housing wall 11 that is constructed to be substantially
rectangular in cross-section and that defines a second
housing receiving opening 12. The second housing re-
ceiving opening 12 is dimensioned in cross-section such
that the second housing 3 may be pushed into the second
housing receiving opening 12, in which case the second
housing 3 is guided by the first housing wall 11 in a di-
rection of pushing. In the embodiment illustrated, the at-
tachment members 13 are a plurality of latching hooks
by means of which the first housing 2 is secured to the
support structure 10.

[0022] The second housing 3 also has a substantially
rectangular cross-section which is defined by a second
housingwall 14. The cross-section of the second housing
wall 14 is matched to the second housing receiving open-
ing 12 in the first housing 2 such that the second housing
3 may be pushed at least partly into the first housing 2
in a predetermined direction of pushing. Opposing sides
of the first housing 2 have holding member engaging re-
cesses 15 on opposing faces of the short sides. The hold-
ing member engaging recesses 15 serve to hold the sec-
ond housing 3 in a contact position in the first housing 1.
Forthis purpose, the second housing 3 has holding mem-
bers 16 corresponding to the holding member engaging
recesses 15 on opposing sides thereof. The holding
members 16 engage the holding member engaging re-
cesses 15 in the first housing 2 when the second housing
3 is in the pushed-in condition. The second housing wall
14 has a step 26 in a direction of pushing on a side 27
thereof for pushing in. A first region 17 of the second
housingwall 14 is constructed to be longer in the direction
of pushing in. In the mounted condition the second con-
tact holder 5 is arranged in the first region 17 and is held
movably in the second housing 3 in the direction of push-
ing. The first region 17 is for this purpose constructed in
the form of a receiving member 8 in which the second
contact holder 5 is guided in the direction of pushing.
Constructed peripherally around the second housing wall
14 is a peripheral seal 18 which bears in sealing manner
against the second housing 3.
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[0023] The second contact holder 5 is constructed to
be substantially cubical and is pushed into the second
housing 3 as an insert part. The second contact holder
5 has contact openings 19 which receive second electri-
cal contacts 7. Only a few of the second electrical con-
tacts 7 are illustrated for simplicity and are shown in Figs.
9 and 10.

[0024] Fig. 2 shows, in a detailed view, the second
contact holder 5. The contact openings 19 are made and
are constructed in the form of passageways that pass all
the way through the second contact holder 5. In the
mounted condition, the second electrical contacts 7 are
pushed into the contact openings 19 and are held in the
contact openings 19. The second contact holder 5 has
on opposing side faces a respective latching hook 20
which is preferably constructed in one piece with a wall
ofthe second contact holder 5. The latching hook 20 has,
in an end region which is at a front of the second contact
holder 5 in relation to the direction of pushing, a latching
projection 21 which extends outwards. Moreover, the
second contact holder 5 has, on an opposite end to the
latching hook 20, outwardly projecting collars 22 at least
in a partial region. In the preferred embodiment, the col-
lars 22 are constructed in each of four corner regions of
the second contact holder 5, which is constructed to be
rectangular in cross-section.

[0025] Fig. 3 shows, in a further perspective illustra-
tion, the second housing 3, with the second contact hold-
er 5 pushed into it. The second contact holder 5 is in a
first position, in which a front side of the second contact
holder 5 is arranged virtually flush with a lower edge of
the first region 17 of the second housing wall 14. The first
position is fixed by the latching hook 20 which is used to
secure the second contact holder 5 detachably to the
second housing 3. In the embodiment illustrated, the
latching hook 20 engages a first latching hook receiving
recess 23 which is constructed on the second housing
wall 14. The first latching hook receiving recess 23 is
made in the second housing wall 14, openin the direction
of pushing. Above the first latching hook receiving recess
23, in opposition to the direction of pushing, a second
latching hook receiving recess 24 is made in the second
housing wall 14. Preferably, the first and second latching
hook receiving recesses 23, 24 are arranged in spring
tabs 38, of flexibly resilient construction, on the second
housing wall 14. The spring tabs 38 consist of two parallel
webs which are separated from the second housing wall
14 by way of two parallel longitudinal slots 25. The op-
posite sides, not visible, of the second housing wall 14
and the second contact holder 5 are constructed in a
symmetrical manner in relation to the visible sides of the
second housing wall 14 and the second contact holder
5. In a preferred embodiment, the first region 17 of the
second housing wall 14 is inwardly offset in a lateral di-
rection and the step 26 provided on the face 27 of the
second housing 3. Next to the first region 17 there is
constructed in the second housing 3 a second region 28,
set back in opposition to the direction of pushing, having
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a first contact holder 4 which is fixedly connected to the
second housing 3. The first contact holder 4 also has
contact openings 19 passing all the way through, into
which first electrical contacts 6 are pushed and are held.
Only a few of the first electrical contacts 6 are illustrated
for simplicity and are shown in Figs. 9 and 10. The second
region 28 is set back with respect to the first region 17
by a step.

[0026] Fig. 4 shows a view into the second housing
receiving opening 12 of the first housing 2. Two contact
zones 30, 31 are constructed next to one another in a
contact base 29 of the first housing 2. The contact zones
30, 31 are surrounded by the first housing wall 11. Pro-
vided in the contact zones 30, 31 are contact openings
37 of varying construction, in which the first electrical
contacts (not illustrated in Fig. 4) are arranged and held.
The first contact zone 30 is associated with the second
contact holder 5. Two release members 32 are arranged
next to one another on each of two opposing sides of the
first contact zone 30 and are directed upwards. The four
release members 32 are arranged to be symmetrical and
each release member 32 has a beveled outer surface 33
which is beveled in the manner of a wedge. The second
housing receiving opening 12 has inward and outward
curves which are matched to the external contour of the
second housing wall 14 such that the second housing 3
can only be pushed into the first housing 2 in a fixed
orientation, so that the second contact holder 5 is asso-
ciated with the first contact zone 30. In the embodiment
illustrated, the first contact zone 30 and the second con-
tact zone 31 are arranged at the same level. Latching
hook receiving openings 34 are made in opposing sides
of the first contact zone 30. The latching hook receiving
openings 34 receive the latching hooks 20 and the spring
tabs 38 of the second housing 3.

[0027] Fig. 5 shows a partial detailed cross-section
through the plug connector 1, in which the second hous-
ing 3 has been pushed into the first housing 2 as far as
the release members 32. The cross-section illustrated
runs on one side through the latching hook 20 and on
the opposite side, somewhat offset laterally, through the
spring tabs 38 which adjoin the opposing latching hook
20. This clearly shows that the release members 32 bear
against both the latching hooks 20 and the spring tabs
38. The second contact holder 5 is in the first position, in
which the latching hooks 20 are latched into the first latch-
ing hook receiving recess 23. In this position, the first and
second electrical contacts 6 and 7 of the first and second
housings 2 and 3 respectively have already been pushed
into one another to a fixed depth in a region of the second
contact holder 5. Preferably, the second electrical con-
tacts 7 of the second contact holder 5 have already been
pushed fully into the associated first electrical contacts
6 of the first housing 2. Thus, the pushing force required
to push the second electrical contacts 7 of the second
contact holder 5 in, in order to make electrical contact
with the associated first electrical contacts 6 of the first
housing 2, has already been applied. The second elec-
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trical contacts 7 of the first contact holder 4 of the second
housing 3 are not yet in mechanical contact with the as-
sociated first electrical contacts 6 of the first housing 2.
[0028] The beveled outer surface 33 of the release
members 32 bear against a beveled edge 35 of the latch-
ing projections 21, which are arranged on an outer side.
If the second housing 3 is now pushed further into the
first housing 2, the release members 32 press the spring
tabs 38 outward, with the result that the spring tabs 38
having the first latching hook receiving recesses 23 re-
lease the latching projections 21 and the second contact
holder 5 bears against the contact base 9 of the first hous-
ing 2. In this situation, if the second housing 3 is pushed
further in, the second housing 3 is pushed deeper into
the first housing 2 in a relative movement with respect to
the second contact holder 5 and the first housing 2, with
the second contact holder 5 performing no further move-
ment in relation to the first housing 2.

[0029] Fig. 6 shows the same section as that in Fig. 5,
but with the second housing 3 pushed deeper into the
firsthousing 2. In this situation, the second contact holder
5bears againstan abutment member of the second latch-
ing hook receiving recess 24 by means of the latching
projections 21, and the second contact holder 5 is seated
on the contact base 29. Moreover, the second housing
3 is pushed into the end position in the first housing 2. In
this situation, the second electrical contacts 7 of the first
contact holder 4 are also already in electrically conduc-
tive contact with the associated first electrical contacts 6
of the first housing 2. On moving over from the position
in Fig. 5 to the position in Fig. 6, the second housing 3
is pushed deeper into the first housing 2, and now the
second electrical contacts 7 of the first contact holder 4
are pushed together with the associated first electrical
contacts 6 of the first housing 2. Providing the second
position for the second contact holder 5 in the form of the
second latching hook receiving recess 24 ensures that
the second electrical contacts 7 of the second contact
holder 5 are pushed reliably and fully into the associated
first electrical contacts 6 of the first housing 2.

[0030] Fig. 7 showsafurther partial detailed cross-sec-
tion through the plug connector 1, in which the first and
the second housings 2, 3 are in the contact position and
the second electrical contacts 7 of both the first and the
second contact holders 4, 5 are pushed into the first elec-
trical contacts 6 of the first housing 2. In this arrangement,
the second contact holder 5 is seated on the contact base
29. The second housing 3 has an abutment member 36
on an inside of the receiving member 8 in which the sec-
ond contact holder 5 is mounted such that it is axially
movable. The abutment member 36 is associated with
the collar 22 in the direction of movement. In the position
illustrated, the collar 22 is arranged at a predetermined
spacing above the abutment member 36. If the second
housing 3 is moved out of the first housing 2 and out of
the contact position as illustrated in Fig. 7, then the rel-
ative positions of the second electrical contacts 7 of the
second contact holder 5 and the associated first electrical
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contacts 6 of the first housing 2 do not change, since
because of the contact friction the second contact holder
5 does not change its position but, rather, performs a
relative movement with respect to the second housing 3.
In contrast thereto, the second electrical contacts 7 of
the first contact holder 4 of the second housing 3 are
immediately pulled away from the associated first elec-
trical contacts 6 of the first housing 2. Once the second
electrical contacts 7 of the first contact holder 4.have
been pulled completely away from the associated first
electrical contacts 6 of the first housing 2, the second
contact holder 5 comes into abutment against the abut-
ment member 36 by means of the collar 22, as illustrated
in Fig. 8.

[0031] Asthe second housing 3 is pulled further out of
the first housing 2, the abutment member 36 has the ef-
fect of pulling the second contact holder 5 along with it,
and hence the second contacts of the second contact
holder 5 are pulled away from the associated first elec-
trical contacts 6 of the first housing 2. On the basis of the
procedure of pulling away described, during pulling away
initially only the second electrical contacts 7 of the first
contact holder 4 are pulled away from the associated first
electrical contacts 6 of the first housing 2, and only there-
after are the second electrical contacts 7 of the second
contact holder 5 pulled away from the associated first
electrical contacts 6 of the first housing 2. Thus, during
the procedure of pulling away, the tensile force required
for pulling away is also reduced by the fact that the second
contact holder 5 is held displaceably in the second hous-
ing 3. The first and second housings 2, 3 and the first
and second contact holders 4, 5 are each made from an
insulating material, preferably a synthetic material, which
is suitable for an injection molding process.

[0032] Fig. 9 shows that situation of pushing in which
occurs, during the procedure of pushing together the first
and second housings 2, 3 of the plug connector 1, before
Fig. 5, and in which the second electrical contacts 7 of
the second contact holder 5 have just made contact with
the associated first electrical contacts 6 of the first contact
zone 30 of the first housing 2. For the sake of simplifying
the illustration, only one of the first electrical contacts 6
has been illustrated in the first contact zone 30 and only
one of the second electrical contacts 7, indicated by a
dashed line, has been illustrated in the second contact
holder 5, whereas a plurality of the first and second elec-
trical contacts 6, 7 are arranged in the second contact
holder 5 and in the first contact zone 30. If, in this position,
the second housing 3is pushed deeper into the first hous-
ing 2, then the first electrical contacts 6 of the first contact
zone 30 are pushed into the second electrical contacts
7 of the second contact holder 5. The second electrical
contacts 7 are for example constructed as contact clips
or contact sockets. The first electrical contacts 6 are for
example constructed as contact pins. In the position il-
lustrated, it is clear that the second electrical contacts 7
of the first contact holder 4 which are arranged in the
second region 28 are further away from the associated
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first electrical contacts 6 of the second contact zone 31
of the first housing 2. For the sake of simplifying the il-
lustration, only one of the first electrical contacts 6 is il-
lustrated in the second contact zone 31 and one of the
second electrical contacts 7 is illustrated in the first con-
tact holder 4, although a plurality of the first and second
electrical contacts 6, 7 are provided. Because of the dif-
fering positions in height of the first and the second con-
tact holders 4, 5 and the same positions in height of the
first and the second contact zones 30, 31, the first elec-
trical contacts 6 of the first contact zone 30 make contact
before the first electrical contacts 6 of the second contact
zone 31 with the second electrical contacts 7 of the sec-
ond and first contact holders 5, 4, respectively.

[0033] Fig. 10 shows the arrangement of Fig. 9 but with
the second housing 3 pushed even deeper into the first
housing 2 and at this point the first electrical contacts 6
of the second contact zone 31 having just been pushed
into the second electrical contacts 7 of the first contact
holder 4. In this position, the second electrical contacts
7 of the second contact holder 5 have already been
pushed into the first electrical contacts 6 of the first con-
tact zone 30, and the second contact holder 5 is seated
on the contact base 29.

Claims

1. Anelectrical plug connector having two complemen-
tary first and second plug elements (2, 3), with the
first and the second plug elements (2, 3) having first
and second electrical contacts (6, 7), respectively,
the second plug element (3) being modular in con-
struction and having at least one module (5) which
is mounted to be movable, with the second electrical
contacts (7) being arranged in the module (5) and in
the second plug element (3), with the module (5)
being mounted and arranged in the second plug el-
ement (3) such that when the two plug elements (2,
3) are pushed together firstthe second electrical con-
tacts (7) of the module (5) may be pushed together
with the associated first electrical contacts (6) of the
first plug element (2), as the two plug elements (2,
3) are pushed further together the module (5) is
mounted in the second plug element (3) in a dis-
placeable manner, and the second electrical con-
tacts (7) of the second plug element (3) may subse-
quently be pushed into the associated first electrical
contacts (6) of the first plug element (2), character-
ized in that a latching hook (20) and a latching hook
receiving recess (23) are provided as latching means
for the module (5), in that the latching hook (20) is
constructed on the module (5), and in that the latch-
ing hook receiving recess (23) is made in a wall of
the second plug element (3).

2. An electrical plug connector according to claim 1,
characterized in that the plug elements (2, 3) are
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constructed as a first and a second housing (2, 3),
in that a contact base (29) is provided in the first
housing (2) in which the first electrical contacts (6)
are arranged, in that the first and the second hous-
ings (2, 3) have guide members which make it pos-
sible to push the two housings (2, 3) together, in the
pushed-in condition of the two housings (2, 3) the
first and the second electrical contacts (6, 7) making
electrically conductive contact with one another, in
that the second housing (3) has a first contact holder
(4) and the module as the second contact holder (5),
in which the second electrical contacts (7) are ar-
ranged, in that the first contact holder (4) is connect-
ed to the second housing (3), in that the second
contact holder (5) is held by way of detachable latch-
ing means (20, 23) in a rest position, in that in the
rest position the second contact holder (5) is ar-
ranged in front of the first contact holder (4) in the
direction of pushing, in that the first housing (2) has
a release member (32) which, in the event of a fixed
depth of pushing the second housing (3) into the first
housing (2) at which the second electrical contacts
ofthe second contact holder (5) are broughtinto elec-
trical contact with the associated first electrical con-
tacts of the first housing (1), detaches the latching
means (20, 23), in that guide means are provided
which guide the second contact holder (5) substan-
tially parallel to the direction of pushing once the
latching means (20, 23) have been detached, in that
once the latching means (20, 23) have been de-
tached the second housing (3) may be pushed deep-
er into the first housing (2) into an end position, with
the second housing (3) performing a relative move-
ment with respect to the second contact holder (5),
with the second electrical contacts (7) of the first con-
tact holder (4) of the second housing (3) being
brought into electrical contact with the associated
first electrical contacts of the first housing (2).

A plug connector according to one of claims 1 or 2,
characterized in that an abutment means (24) is
constructed on the second plug element (3) by
means ot which the capacity of the module (5) for
displacementin opposition to the direction of pushing
is limited to a maximum depth.

A plug connector according to claim 3, character-
ized in that the abutment means is constructed in
the form of a second latching hook receiving recess
(24), in that the second latching hook receiving re-
cess (24) is arranged above the first latching hook
receiving recess (23) in opposition to the direction
of pushing in, and is provided for the latching hook
(20) to engage in.

A plug connector according to one of claims 1 to 4,
characterized in that the first latching hook receiv-
ing recess (23) ismade in a spring tab (38) construct-
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10.

11.

12.

12
ed as part of the wall of the second housing (3).

A plug connector according to one of claims 1 to 5,
characterized in that the latching hook (20) is con-
structed as part of a wall of the module (5).

A plug connector according to one of claims 1 to 6,
characterized in that a second abutment means
(22, 36) is constructed and, when the second plug
element (3) is detached from the first plug element
(2), the second electrical contacts (7) of the module
(5) are pulled away from the associated first electrical
contacts (6) of the first plug element (2) in a fixed
relative movement between the second plug ele-
ment (3) and the module (5) until the relative move-
mentis stopped by the second abutment means (22,
36) and then the module (5) is moved along with the
second plug element (3).

A plug connector according to claim 7, character-
ized in that the second abutment means is con-
structed in the form of a collar (22) and an abutment
member (36), in that the collar (22) is constructed
on the module (5) and the abutment member (36) is
constructed on the second plug element (3) and
these are associated with one another.

A plug connector according to one of claims 1 to 8,
characterized in that the detaching means is con-
structed in the form of a release member (32) which
is in one piece with the contact base (29) of the first
plug element (2).

A plug connector according to either of claims 1 and
9, characterized in that the detaching meansis pro-
vided as arelease member, in that the release mem-
ber (32) is arranged partly underneath the latching
hook (20) and partly underneath the wall of the sec-
ond plug element (3) adjoining the latching hook (20),
and when the latching means is detached it acts both
on the latching hook (20) and on the wall and dis-
places the wall in relation to the latching hook.

A plug connector according to one of claims 1 to 10,
characterized in that the second plug element (3)
has a wall which is stepped in an introduction region
ot the direction of pushing the second plug element
(3) and by means of which the second plug element
(3) may be pushed together with the first plug ele-
ment (2), and in that the wall is guided out further
down, in the region of the module (5)

A second electrical plug element (3) for an electrical
plug connector, having two complementary plug el-
ements (2, 3), with the second plug element (3) hav-
ing second electrical contacts (7), the second plug
element (3) being modular in construction and hav-
ing at least one module (5) which is mounted to be
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movable, with the second electrical contacts (7) be-
ing arranged in the module (5) and in the second
plug element (3), with the module (5) being mounted
and arranged in the second plug element (3) such
that when the two plug elements (2, 3) are pushed
together first the second electrical contacts (7) of the
module (5) may be pushed together with the asso-
ciated first electrical contacts (6) of the first plug el-
ement (2), as the two plug elements (2, 3) are pushed
further together the module (5) is mounted in the
second plug element (3) in a displaceable manner,
and the second electrical contacts (7) of the second
plug element (3) may subsequently be pushed into
the associated first electrical contacts (6) of the first
plug element (2), characterized in that a latching
hook (20) and a latching hook receiving recess (23)
are provided as latching means for the module (5),
in that the latching hook (20) is constructed on the
module (5), and in that the latching hook receiving
recess (23) is made in a wall of the second plug el-
ement (3).

Patentanspriche

1.

Elektrischer Steckverbinder, der Giber zwei komple-
mentare erste und zweite Steckelemente (2, 3) ver-
fugt, wobei das erste uns das zweite Steckelement
(2, 3) Uber jeweils erste und zweite elektrische Kon-
takte (6, 7) verfigen und das zweite Steckelement
(3) modular aufgebaut ist und Uber mindestens ein
Modul (5) verfiigt, das beweglich befestigt ist, wobei
sich die zweiten elektrischen Kontakte (7) in dem
Modul (5) und in dem zweiten Steckelement (3) be-
finden, wobei das Modul (5) in dem zweiten Stek-
kelement (3) befestigt ist und so ausgerichtet ist,
dass beim Zusammenschieben der beiden Stek-
kelemente (2, 3) zuerst die zweiten elektrischen Kon-
takte (7) des Moduls (5) mit den zugehdrigen ersten
elektrischen Kontakten (6) des ersten Steckele-
ments (2) zusammengeschoben werden kdnnen,
beim weiter Zusammenschieben der beiden Stek-
kelemente (2, 3) wird das Modul (5) in dem zweiten
Steckelement (3) verschiebbar befestigt, und die
zweiten elektrischen Kontakte (7) des zweiten Stek-
kelements (3) kdnnen anschlieRend in die zugeho-
rigen ersten elektrischen Kontakte (6) des ersten
Steckelements (2) geschoben werden, dadurch ge-
kennzeichnet, dass ein Arretierhaken (20) und eine
den Arretierhaken aufnehmende Aussparung (23)
als Arretiermittel fiir das Modul (5) bereitgestellt wer-
den, dass der Arretierhaken (20) auf dem Modul (5)
ausgebildet ist, und dass die den Arretierhaken auf-
nehmende Aussparung (23) in einer Wand des zwei-
ten Steckelements (3) hergestellt ist.

Elektrischer Steckverbinder nach Anspruch 1, da-
durch gekennzeichnet, dass die Steckelemente
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(2, 3) als ein erstes und ein zweites Gehause (2, 3)
ausgebildet sind, dass ein Kontaktsockel (29) in dem
ersten Gehause (2) bereitgestellt wird, in dem sich
die ersten elektrischen Kontakte (6) befinden, dass
das erste und zweite Gehause (2, 3) uber Fihrungs-
elemente verfugen, die es ermdglichen, die beiden
Gehdause (2, 3) zusammenzuschieben, im ineinan-
dergeschobenen Zustand der beiden Gehause (2,
3) die ersten und die zweiten elektrischen Kontakte
(6, 7) einen elektrisch leitenden Kontakt miteinander
herstellen, dass das zweite Geh&use (3) uber einen
ersten Kontakthalter (4) verfiigt und das Modul als
den zweiten Kontakthalter (5), in dem sich die zwei-
ten elektrischen Kontakte (7) befinden, dass der er-
ste Kontakthalter (4) mit dem zweiten Gehéause (3)
verbunden ist, dass der zweite Kontakthalter (5) mit-
tels abnehmbarer Arretiermittel (20, 23) in einer
Raststellung gehalten wird, dass sich in der Rast-
stellung der zweite Kontakthalter (5) in Schieberich-
tung vor dem ersten Kontakthalter (4) befindet, dass
das erste Geh&use (2) Uiber ein Ausklinkelement (32)
verfligt, das bei einer festen Einschiebtiefe des zwei-
ten Gehduses (3) in das erste Geh&use (2), bei der
die zweiten elektrischen Kontakte des zweiten Kon-
takthalters (5) mit den zugehdrigen ersten elektri-
schen Kontakten des ersten Gehauses (1) elektrisch
verbunden werden, die Arretiermittel (20, 23) l6st,
dass Fihrungselemente bereitgestellt werden, die
den zweiten Kontakthalter (5) nach Ldsen der Arre-
tiermittel (20, 23) im Wesentlichen parallel zur Schie-
berichtung fuhren, dass nach Losen der Arretiermit-
tel (20, 23) das zweite Geh&use (3) tiefer bis zu einer
Endlage in das erste Geh&use (2) hineingeschoben
werden kann, wobei das zweite Gehause (3) eine
relative Bewegung im Bezug auf den zweiten Kon-
takthalter (5) ausfiihrt und wobei die zweiten elektri-
schen Kontakte (7) des ersten Kontakthalters (4) des
zweiten Gehauses (3) mit den zugehdrigen ersten
elektrischen Kontakten des ersten Gehauses (2) in
elektrischen Kontakt gebracht werden.

Steckverbinder nach einem der Anspriiche 1 oder
2, dadurch gekennzeichnet, dass ein Auflage-
element (24) auf dem zweiten Steckelement (3) an-
gebracht ist, durch das die Kapazitat des Moduls (5)
fur eine Verschiebung entgegengesetzt der Ein-
schieberichtung auf eine maximale Tiefe beschrankt
ist.

Steckverbinder nach Anspruch 3, dadurch gekenn-
zeichnet, dass das Auflageelement in Form einer
zweiten den Arretierhaken aufnehmenden Ausspa-
rung (24) ausgebildet ist, dass sich die zweite den
Arretierhaken aufnehmende Aussparung (24) ent-
gegengesetzt zur Einschieberichtung tber der er-
sten den Arretierhaken aufnehmenden Aussparung
(23) befindet und fur das Einhaken des Arretierha-
kens (20) bereitgestellt wird.
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Steckverbinder nach einem der Anspriiche 1 bis 4,
dadurch gekennzeichnet, dass die erste den Ar-
retierhaken aufnehmende Aussparung (23) in einer
Federnase (38) hergestelltist, die als Teil der Wand
des zweiten Gehauses (3) ausgebildet ist.

Steckverbinder nach einem der Anspriiche 1 bis 5,
dadurch gekennzeichnet, dass der Arretierhaken
(20) als Teil der Wand des Moduls (5) ausgebildetist.

Steckverbinder nach einem der Anspriiche 1 bis 6,
dadurch gekennzeichnet, dass ein zweites Aufla-
gemittel (22, 36) bereitgestellt wird, und dass beim
Lésen des zweiten Steckelements (3) von dem er-
sten Steckelement (2) die zweiten elektrischen Kon-
takte (7) des Moduls (5) von den zugehdrigen ersten
elektrischen Kontakten (6) des ersten Steckele-
ments (2) in einer festen relativen Bewegung zwi-
schen dem zweiten Steckelement (3) und dem Mo-
dul (5) weggezogen werden, bis die relative Bewe-
gung durch das zweite Auflagemittel (22, 36) ge-
stoppt wird und dann das Modul (5) zusammen mit
dem zweiten Steckelement (3) verschoben wird.

Steckverbinder nach Anspruch 7, dadurch gekenn-
zeichnet, dass das zweite Auflageelement in Form
eines Rings (22) und eines Auflageelements (36)
ausgebildet ist, dass der Ring (22) auf dem Modul
(5) ausgebildet ist und das Auflageelement (36) auf
dem zweiten Steckelement (3) ausgebildet ist und
diese miteinander in Verbindung stehen.

Steckverbinder nach einem der Anspriiche 1 bis 8,
dadurch gekennzeichnet, dass das Lésemittel in
Form eines Ausklinkelements (32) ausgebildet ist,
das mitdem Kontaktsockel (29) des ersten Steckele-
ments (2) ein Teil bildet.

Steckverbinder nach den Anspriichen 1 und 9, da-
durch gekennzeichnet, dass das Ldsemittel als
ein Ausklinkelement bereitgestellt wird, dass sich
das Ausklinkelement (32) teilweise unter dem Arre-
tierhaken (20) befindet und teilweise unter der Wand
des zweiten Stekkelements (3), das an den Arretier-
haken (20) angrenzt, und dass es bei Lésen des Ar-
retiermittels sowohl auf den Arretierhaken (20) als
auch auf die Wand wirkt und die Wand im Verhéaltnis
zum Arretierhaken verschiebt.

Steckverbinder nach einem der Anspriiche 1 bis 10,
dadurch gekennzeichnet, dass das zweite Stek-
kelement (3) Uber eine Wand verfigt, die in einem
EinfUhrungsbereich in Schieberichtung des zweiten
Steckelements (3) abgestuft ist und wodurch das
zweite Steckelement (3) mit dem ersten Steckele-
ment (2) zusammengeschoben werden kann, und
dass die Wand weiter unten im Bereich des Moduls
(5) herausgefihrt wird.
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12. Zweites elektrisches Steckelement (3) fur einen

elektrischen Steckverbinder, der tiber zwei komple-
mentéare Steckelemente (2, 3) verfligt, wobei das
zweite Stekkelement (3) Uber zweite elektrische
Kontakte (7) verfugt, das zweite Steckelement (3)
modular aufgebaut ist und Uber mindestens ein Mo-
dul (5) verfligt, das beweglich befestigtist, wobei sich
die zweiten elektrischen Kontakte (7) in dem Modul
(5) und in dem zweiten Steckelement (3) befinden,
wobei das Modul (5) in dem zweiten Stekkelement
(3) befestigt ist und so ausgerichtet ist, dass beim
Zusammenschieben der beiden Steckelemente (2,
3) zuerst die zweiten elektrischen Kontakte (7) des
Moduls (5) mit den zugehorigen ersten elektrischen
Kontakten (6) des ersten Steckelements (2) zusam-
mengeschoben werden kdnnen, beim weiter Zu-
sammenschieben der beiden Steckelemente (2, 3)
wird das Modul (5) in dem zweiten Steckelement (3)
verschiebbar befestigt und die zweiten elektrischen
Kontakte (7) des zweiten Steckelements (3) kénnen
anschlieRend in die zugehdrigen ersten elektrischen
Kontakte (6) des ersten Stekkelements (2) gescho-
ben werden, dadurch gekennzeichnet, dass ein
Arretierhaken (20) und eine den Arretierhaken auf-
nehmende Aussparung (23) als Arretiermittel fir das
Modul (5) bereitgestellt werden, dass der Arretier-
haken (20) auf dem Modul (5) ausgebildet ist und
dass die den Arretierhaken aufnehmende Ausspa-
rung (23) in einer Wand des zweiten Steckelements
(3) hergestellt ist.

Revendications

Connecteur a fiche électrique ayant deux premier et
second éléments fiche complémentaires (2, 3), avec
les premier et second éléments fiche (2, 3) ayant
des premiers et des seconds contacts électriques
(6, 7), respectivement, le second élément fiche (3)
étant de construction modulaire et ayant au moins
un module (5) qui estmonté pour étre amovible, avec
les seconds contacts électriques (7) étant disposés
dans le module (5) et dans le second élément fiche
(3), avec le module (5) étant monté et disposé dans
le second élément fiche (3) de sorte que lorsque les
deux éléments fiche (2, 3) sont poussés ensemble
en premier les seconds contacts électriques (7) du
module (5) peuvent étre poussés ensemble avec les
premiers contacts électriques associés (6) du pre-
mier élément fiche (2), pendant que les deux élé-
mentsfiche (2, 3) sont poussés ensemble davantage
le module (5) estmonté dans le second élément fiche
(3) de facon déplacable, et les seconds contacts
électriques (7) du second élément fiche (3) peuvent
ultérieurement étre poussés dans les premiers con-
tacts électriques associés (6) du premier élément
fiche (2), caractérisé en ce qu’ un crochet a enclen-
chement (20) et une niche de réception pour crochet
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a enclenchement (23) sont fournis comme des
moyens d’enclenchement pour le module (5), en ce
qgue le crochet a enclenchement (20) est construit
sur le module (5), eten ce que la niche de réception
pour crochet a enclenchement (23) est faite dans
une paroi du second élément fiche (3).

Connecteur a fiche électrique selon la revendication
1, caractérisé en ce que les éléments fiche (2, 3)
sont construits comme un premier et un second boi-
tier (2, 3), en ce qu’ un socle de contact (29) est
placé dans le premier boitier (2) dans lequel les pre-
miers contacts électriques (6) sont disposés, en ce
qgue le premier et le second botftiers (2, 3) ont des
membres guides qui permettent de pousser les deux
boitiers (2, 3) ensemble, dans la condition enfoncé
des deux boitiers (2, 3) les premiers et les seconds
contacts électriques (6, 7) établissant un contact
électriquement conducteur I'un avec l'autre, en ce
qgue le second boitier (3) a un premier support de
contact (4) et le module comme second support de
contact (5), dans lequel les seconds contacts élec-
triques (7) sont disposés, en ce que le premier sup-
port de contact (4) est connecté au second boitier
(3), en ce que le second support de contact (5) est
tenu par le biais de moyens d’enclenchement déta-
chables (20, 23) dans une position de repos, en ce
gue dans la position de repos le second support de
contact (5) est disposé en face du premier support
de contact (4) dans la direction de la poussée, en
ce que le premier boftier (2) a un membre de libé-
ration (32) qui, dans le cas d’une poussée du second
boitier (3) dans le premier boitier (2) a une profon-
deur fixe a laquelle les seconds contacts électriques
du second support de contact (5) sont mis en contact
électrique avec les premiers contacts électriques as-
sociés du premier boitier (1), détache les moyens
d’enclenchement (20, 23), en ce que des moyens
guide sont fournis qui guident le second support de
contact (5) substantiellement paralléle a la direction
de poussée une fois que les moyens d’enclenche-
ment (20, 23) ont été détachés, en ce que, une fois
gue les moyens d’enclenchement (20, 23) ont été
détachés, le second boitier (3) peut étre pousseé plus
profond dans le premier boitier (2) dans une position
finale, avec le second boitier (3) réalisant un mou-
vement relatif par rapport au second support de con-
tact (5), avec les seconds contacts électriques (7)
du premier support de contact (4) du second boitier
(3) étant mis en contact électrique avec les premiers
contacts électriques associés du premier boitier (2).

Connecteur a fiche électrique selon I'une des reven-
dications 1 ou 2, caractérisé en ce qu’ un moyen
de butée (24) est construit sur le second élément
fiche (3) par le biais duquel la capacité du module
(5) pour le déplacement dans la direction opposée
ala poussée est limitée a une profondeur maximale.
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Connecteur a fiche électrique selon la revendication
3, caractérisé en ce que le moyen de butée est
construit sous la forme d’une seconde niche de ré-
ception pour crochet d’enclenchement (24), en ce
que la seconde niche de réception pour crochet
d’enclenchement (24) est disposée au-dessus de la
premiére niche de réception pour crochet d’enclen-
chement (23) dans la direction opposée a I'enfonce-
ment, et est disposée pour que le crochet d’enclen-
chement s’engage dedans.

Connecteur a fiche électrique selon I'une quelcon-
que des revendications 1 & 4, caractérisé en ce
gue la premiére niche de réception pour crochet
d’enclenchement (23) est faite dans une tab aressort
(38) construit comme partie de la paroi du second
boitier (3).

Connecteur a fiche électrique selon I'une quelcon-
gue des revendications 1 & 5, caractérisé en ce
que le crochet d’enclenchement (20) est construit
comme partie d'une paroi du module (5).

Connecteur a fiche électrique selon l'une quelcon-
gue des revendications 1 & 6, caractérisé en ce
gu’un second moyen de butée (22, 36) est construit
et, lorsque le second élément fiche (3) est détaché
du premier élément fiche (2), les seconds contacts
électriques (7) du module (5) sont retirés des pre-
miers contacts électriques associés (6) du premier
élément fiche (2) dans un mouvement relatif fixé en-
tre le second élément fiche (3) et le module (5) jus-
gu'a ce que le mouvement relatif soit arrété par le
second moyen de butée (22, 36) et alors le module
(5) est déplacé avec le second élément fiche (3).

Connecteur a fiche électrique selon la revendication
7, caractérisé ence qu’ un second moyen de butée
est construit sous la forme d’un collier (22) et d'un
membre de butée (36), en ce que le collier (22) est
construit sur le module (5) et le membre de butée
(36) est construit sur le second élément fiche (3) et
ceux-ci sont associés I'un avec l'autre.

Connecteur a fiche électrique selon I'une quelcon-
que des revendications 1 a 8, caractérisé en ce
que le moyen de détachement est construit sous la
forme d’'un membre de libération (32) qui est en une
piéce avec le socle de contact (29) du premier élé-
ment fiche (2).

Connecteur afiche électrique selon la revendication
1 ou 9, caractérisé en ce que le moyen de déta-
chement est fourni comme un membre de libération,
en ce que le membre de libération (32) est disposé
en partie sous le crochet d’enclenchement (20) et
en partie sous la paroi du second élément fiche (3)
adjacent au crochet d’enclenchement (20), et lors-
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que le moyen d’enclenchement est détaché il agit a
la fois sur le crochet d’enclenchement (20) et sur la
paroi et déplace la paroi en relation au crochet d’en-
clenchement.

Connecteur a fiche électrique selon 'une quelcon-
que des revendications 1 a 10, caractérisé en ce
que le second élément fiche (3) a une paroi qui est
échelonnée dans une région d'introduction de la di-
rection de poussée du second élément fiche (3) et
par le biais duquel le second élément fiche (3) peut
étre poussé ensemble avec le premier élément fiche
(2), et en ce que la paroi est guidée en dehors plus
vers le bas, dans la région du module (5).

Second élément fiche électrique (3) pour un connec-
teur a fiche électrique, ayant deux éléments fiche
complémentaires (2, 3), avec le second élément fi-
che (3) ayant des seconds contacts électriques (7),
le second élémentfiche (3) étant de construction mo-
dulaire etayant au moins unmodule (5) qui est monté
pour étre amovible, avec les seconds contacts élec-
triques (7) étant disposés dans le module (5) et dans
le second élément fiche (3), avec le module (5) étant
monté et disposé dans le second élément fiche (3)
de sorte que lorsque les deux éléments fiche (2, 3)
sont poussés ensemble en premier lieu les seconds
contacts électriques (7) du module (5) peuvent étre
poussés ensemble avec les premiers contacts élec-
triques associés (6) du premier élément fiche (2),
pendant que les deux éléments fiche (2, 3) sont
poussés ensemble davantage le module (5) est
monté dans le second élément fiche (3) de fagon
déplagable, et les seconds contacts électriques (7)
du second élément fiche (3) peuvent ultérieurement
étre poussés dans les premiers contacts électriques
associés (6) du premier élément fiche (2), caracté-
risé en ce qu’ un crochet a enclenchement (20) et
une niche de réception pour crochet a enclenche-
ment (23) sont fournis comme des moyens d’enclen-
chement pour le module (5), en ce que le crochet a
enclenchement (20) est construit sur le module (5),
et en ce que la niche de réception pour crochet a
enclenchement (23) est faite dans une paroi du se-
cond élément fiche (3).
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