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(54) ELECTRICAL CONNECTOR WITH SEALING

(57) The disclosure relates to Electrical connector for
electrically connecting at least two electrical cables (18)
without using tools, comprising a housing (1); at least two
insertion channels (2), arranged in the housing (1) on a
first side, for inserting bare metal ends (19) of the elec-
trical cables (18) into the housing (1) along an insertion
direction (E); a metal clamping unit (17), arranged in the
housing (1), for clamping the bare metal ends (19) insert-
ed into the insertion channels (2) and for electrically cou-
pling the metal ends (19) to one another; and a test chan-
nel (3), arranged in the housing (1) on a second side, for
inserting a test finger; a housing cover (4) made of a
pliable plastic, which is cast with the housing (1); wherein
the housing cover (4) is formed in one piece with a cover
strip (5), which extends from a first end (6) of the cover
strip (5) to a second end (7) of the cover strip (5), wherein:
the cover strip (5) merges into the housing cover (4) at
the first end (6), and between the first end (6) and the
second end (7) the cover strip (5) has a cap unit (8) for
plugging into the insertion channels (2) and a stopper
unit (9) for plugging into the test channel (3), and in an
end region comprising the second end (7) the cover strip
(5) has a hook unit (10) for hooking the cover strip (5)
onto an associated hook counterpart (16) of the electrical
connector in a sealing position, wherein in the sealing
position the cap unit (8) is plugged into the insertion chan-
nels (2) and the stopper unit (9) is plugged into the test
channel (3) in order to reliably seal electrical connections
between two or more electrical cables (18) with little ef-
fort, even in accordance with high IP protection classes,
and especially against water or moisture.
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Description

Field of the invention

[0001] The disclosure relates to an electrical connector
for electrically connecting, coupling, at least two electrical
cables without using tools, comprising a housing, at least
two insertion channels, arranged in the housing on a first
side, for inserting bare metal ends of the electrical cables
into the housing along an insertion direction, a metal
clamping unit, arranged in the interior of the housing, for
automatically clamping the bare metal ends inserted into
the insertion channels and for electrically coupling the
metal ends to one another, and a test channel, arranged
in the housing on a second side of the housing, for in-
serting a mechanical test finger in order to test an elec-
trical state of the clamping unit.

Background

[0002] An incalculably large number of electrical con-
nectors exist for electrically connecting, that is to say
electrically coupling, two or more electrical cables. In
many fields of application, sealed electrical connections
that have a high level of protection are desired, for ex-
ample protection according to the IP67 or IP68 standard,
according to the IP code, the International Protection
Code. The IP code is preferably based on DIN EN 60529
or ISO 20653 in the respectively valid version, for exam-
ple September 2021.
[0003] For example, EP 2 795 737 A1 discloses a con-
nector with a sealing protective cap. US 10 777 934 B2
also discloses a connector that can be sealed in different
ways. Furthermore, there are many connectors that can
be sealed by pushing sealing soft parts onto the cables
in question prior to connection and then pulling the re-
spective soft parts over the connection. For high protec-
tion requirements, additional housings are also known,
which are placed around the connection points, closed,
and filled with a gel in order to seal the connection point,
especially against water.
[0004] In summary, the solutions available for sealing
electrical connections are time-consuming and labori-
ous.

Summary

[0005] The problem addressed is therefore that of be-
ing able to reliably seal electrical connections between
two or more electrical cables with little effort, even in ac-
cordance with high IP protection classes, and especially
against water or moisture.
[0006] This problem is solved by the independent
claim. Advantageous embodiments will become appar-
ent from the dependent claims, the description and the
figures.
[0007] One aspect relates to an electrical connector
for electrically connecting, that is to say for electrically

coupling, at least two cables, that is to say two or more
cables, preferably exactly three electrical cables, without
using tools. The electrical connector comprises a hous-
ing, which is preferably made of plastic. The housing may
in particular be a housing composed of a plurality of hous-
ing parts, for example of a plurality of housing parts which
are latched to one another by means of a latching con-
nection. The plastic of the housing and/or the housing
parts may, for example be or comprises a polycarbonate
(PC). In the housing, at least two, that is to say a plurality
of, preferably exactly three insertion channels are ar-
ranged on a first side of the housing, a front side, said
insertion channels in particular being arranged in a row.
The insertion channels serve for inserting into the hous-
ing, that is to say into an interior of the housing, along an
insertion or plug-in direction, bare metal ends of the elec-
trical cables to be connected. In particular, the insertion
direction here is specified identically for all the metal
ends, so that the insertion channels extend in parallel.
[0008] Arranged in the interior of the housing, that is
to say in the housing, is a metal clamping unit, which is
protected against an environment surrounding the elec-
trical connector by the housing as contact protection in
the sense of electrical insulation. The metal clamping unit
serves to automatically clamp the bare metal ends in-
serted into the insertion channels and to automatically
and permanently electrically couple the clamped metal
ends to one another. Arranged on a second side of the
housing, a rear side, is a test channel for inserting a me-
chanical test finger, for example a phase tester or other
electrical test device, along a further insertion direction.
Preferably, the insertion direction and the further inser-
tion direction are anti-parallel. The test channel thus
serves to temporarily electrically couple the test finger or
test device to the metal clamping unit.
[0009] The electrical connector comprises a housing
cover made of a pliable plastic, that is to say a flexible
plastic, which is cast with the housing and seals the hous-
ing at the region(s) of the housing around which or over
which it is cast. The plastic of the housing cover is thus
in particular more supple than the plastic of the housing.
The plastic of the housing cover may, for example, be or
comprise a thermoplastic elastomer, TPE, and/or a ther-
moplastic vulcan-isate, TPV. In the case of a housing
composed of multiple parts, any gaps between different
housing parts can also be sealed by the housing cover.
The housing cover is formed in one piece with a cover
strip, which is thus likewise cast with the housing and the
housing cover. The cover strip extends along a main ex-
tension direction, a length, of the cover strip from a first
end of the cover strip to a second end of the cover strip.
The cover strip merges into the housing cover at the first
end. Between the first end and the second end the cover
strip has a cap unit for plugging into the insertion channels
and thereby automatically sealing the insertion channels,
and a stopper unit for plugging into the test channel and
thereby automatically sealing the test channel. In an end
region comprising the second end, in particular at the
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second end, the cover strip has a hook unit for hooking
the cover strip onto an associated hook counterpart of
the electrical connector in a sealing position. The hook
counterpart may be formed on the housing or, preferably,
on the housing cover, so that in the sealing position the
cover strip is fastened at both ends to the housing cover.
In the sealing position of the cover strip, the cap unit is
plugged into the insertion channels and the stopper unit
is plugged into the test channel.
[0010] Firstly, the one-piece design of the described
sealable electrical connector has the advantage that, dur-
ing the electrical connection and sealing, it is not neces-
sary to handle a plurality of different parts, which prevents
any loss of such parts and makes handling easier. Fur-
thermore, production is also simplified and, due to the
pliable plastic for example, the housing is also better pro-
tected against impacts, which reduces the risk of the
housing breaking open and thus the sealing effect being
lost. By virtue of the hook unit at the end of the cover
strip, as will be further explained below, the cover strip
can be brought into the sealing position and secured in
this position with a single operating action, that is to say
both the cap unit and the stopper unit can be secured in
their position by a single hook unit. This ensures partic-
ularly reliable sealing. At the same time, also after as-
sembly, after establishing the electrical connection with-
out using tools, the hook unit can be unhooked without
using tools and the stopper unit can be removed from
the test channel in order to check, through the test chan-
nel, an electrical state of the electrical cables and/or of
the metal clamping unit, for example whether a voltage
is present at the metal ends of the cables. After checking,
the electrical connector can be sealed again, without im-
pairing the quality of the seal. The hook unit can thus
ensure a pressing force of the cap unit and of the stopper
unit into the insertion channels and the test channel, re-
spectively, and thus the sealing reliability can be further
increased. Overall, it has been found that the described
configuration enables a sealing according to IP68, that
is to say the electrical connection can be achieved in a
dustproof manner with complete protection against
touching, but especially also in a waterproof manner
against permanent immersion up to at least 1 m water
depth.
[0011] In one advantageous embodiment, it is provid-
ed that the cap unit has a plurality of closure elements,
which are each assigned to an insertion channel. The
closure elements may be individual closure elements,
the cross-section of which is preferably round in a plane
perpendicular to the insertion direction when the cap unit
is plugged in, which improves the sealing of the individual
insertion channels. In particular, the closure elements
have a respective closure element bottom, the thickness
of which in the insertion direction is thin enough to be
pierced by the respective bare metal end of the cable
upon manual insertion of the bare metal end into the re-
spective associated insertion channel in the insertion di-
rection when the cap unit is plugged into the insertion

channels, and thus when the cover strip is in the sealing
position. This has the advantage that unused insertion
channels remain reliably sealed, that the cover strip can
be brought into the sealing position prior to assembling
the electrical connector, and that a fitter need only plug
the electrical cables into the corresponding insertion
channels, without using tools, in order to achieve a sealed
electrical connection, as is customary from known elec-
trical connectors even without sealing functionality.
[0012] In another advantageous embodiment, it is pro-
vided that the respective closure elements in turn have
a respective closure element insertion channel for insert-
ing the bare metal ends of the electrical cables into the
insertion channels of the housing along the insertion di-
rection when the cover strip is in the sealing position.
When the cover strip is in the sealing position, the closure
element insertion channels taper conically in the insertion
direction towards the respective closure element bottom.
This has the advantage that, without modifying the clo-
sure element insertion channels, even electrical cables
of different cross-sections can be reliably sealed.
[0013] In one particularly advantageous embodiment,
it is provided that along the cover strip the cap unit is
arranged between the first end and the stopper unit,
and/or the stopper unit is arranged between the second
end and the cap unit. In particular, the distance between
the cap unit and the first end and/or the distance between
the stopper unit and the second end is smaller than the
distance between the cap unit and the stopper unit. This
has the advantage that the distances between the two
units and the respective ends are short compared to the
distances between the units. Therefore, on the one hand
a positioning of the two units relative to the ends of the
cover strip is improved, and on the other hand, as will be
described below with regard to the elasticity, a large
amount of elasticity can be maintained between the two
units, so that the retaining force (described below)
brought about by the elasticity of the cover strip is in-
creased. Furthermore, the cover strip may be designed
to be long enough to wrap around the entire housing.
[0014] In another advantageous embodiment, it is ac-
cordingly provided that a first distance between the cap
unit and the first end of the cover strip along or on the
cover strip is selected in such a way that the cover strip
must be stretched in order to plug the cap unit into the
insertion channels, and in particular is selected in such
a way that, in the sealing position, a cover strip portion
between the cap unit and the first end exerts on the cap
unit a first tensile force, a first spring force, acting in the
direction of the first end and brought about by the elas-
ticity of the cover strip. Therefore, a length of the cover
strip may thus be greater when the cap unit plugged in
and also, as described below, when the stopper unit is
plugged in and/or the hook unit is hooked on, therefore
overall in the sealing position, than in a neutral position
in which, without the action of any external forces, the
cover strip is in contact with the housing cover only at its
first end.
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[0015] As an alternative or in addition, it may be pro-
vided that a second distance between the cap unit and
the stopper unit along or on the cover strip is selected in
such a way that the cover strip must be stretched in order
to plug the stopper unit into the test channel when the
cap unit is already plugged into the insertion channels.
In particular, the distance is selected in such a way that,
in the sealing position, a cover strip portion between the
cap unit and the stopper unit exerts on the stopper unit
a second tensile force, a second spring force, acting in
the direction of the cap unit and brought about by the
elasticity of the cover strip, and vice versa. As an alter-
native or in addition, it may also accordingly be provided
that a third distance between the stopper unit and the
hook unit along or on the cover strip is selected in such
a way that a cover strip portion between the stopper unit
and the hook unit must be stretched in order to hook on
the hook unit when the stopper unit is already plugged
into the test channel. In particular, the third distance may
be selected in such a way that, in the sealing position, a
cover strip portion between the stopper unit and the hook
unit exerts on the hook unit a third tensile force, a third
spring force, acting in the direction of the stopper unit
and brought about by the elasticity of the cover strip.
[0016] The distances thus selected, in each case alone
and in combination, yield the advantage that in the seal-
ing position a loose cover strip is avoided, which may
potentially hook onto objects in an environment surround-
ing the electrical connector and thus may easily become
inadvertently detached, and in addition a sealing effect
of the cap unit and/or stopper unit is increased since not
only does the usual clamping force, as known from stop-
pers, contribute to the sealing, but also a tensile force
determined by elasticity and distance, which can be ad-
justed independently of the existing clamping force. The
sealing forces can thus also be increased without affect-
ing other properties of the electrical connector, for exam-
ple a force required when inserting the bare metal ends
into the (closure element) insertion channels. An electri-
cal connector that can be particularly well sealed is thus
also achieved as a result.
[0017] In another advantageous embodiment, it is pro-
vided that at least on one side, in particular the second
side and/or the side provided with the first end, a third
side, and/or a fourth side located opposite the third side,
the housing cover has a guide groove or guide structure
for receiving and guiding the cover strip arranged in the
sealing position along its main extension direction. The
guide groove may be designed in the form of a depression
in the housing cover, which fully accommodates the cov-
er strip in the sealing position. Accordingly, the guide
groove may be designed as a guide channel with lateral
guide cheeks and a guide bottom. Preferably, when the
cover strip is fastened in the sealing position, the cover
strip and the housing cover merge into one another in a
planar manner on an outer side of the housing cover and
the cover strip. With particular preference, the guide
groove is a circumferential guide groove, which extends

at least over parts of all sides. This has the advantage
that slipping of the cover strip is prevented, and in addition
friction forces between the housing cover and the cover
strip along the direction of tension of the cover strip are
increased, which especially in conjunction with the de-
sign options mentioned in the last paragraph leads to an
advantageous distribution of the occurring forces and
thus an improvement in the sealing effect.
[0018] In another advantageous embodiment, it is pro-
vided that the cover strip has at its first end and/or the
housing cover has on the side of the first end of the cover
strip, the third side, an undercut as a hook counterpart
or as part of the hook counterpart, and in the sealing
position of the cover strip the hook unit is designed to
engage in the undercut and thus to secure or keep the
cover strip hooked in the sealing position. The cover strip
in the sealing position may thus be arranged to extend
once around the housing cover in a plane extending par-
allel to the insertion direction. This has the advantage
that the cover strip in the sealing position is secured in a
manner wrapped around the housing and thus can be
particularly reliably kept in the sealing position. Also, the
respective elasticity-induced forces between the first end
and the cap unit, the cap unit and the stopper unit, and
the stopper unit and the hook unit, as described above,
can be selected to be particularly large, which contributes
to particularly tight and reliable sealing.
[0019] Particularly advantageously, the first and the
second side of the housing are diametrically opposite
sides, and in particular with the insertion direction anti-
parallel to the further insertion direction in which the stop-
per unit can be plugged into the test channel. In particular,
the third side of the housing cover extends transversely
to the first and the second side. Accordingly, the third
and the fourth side of the electrical connector and thus
of the housing and/or housing cover may preferably be
diametrically opposite sides. This has the advantage that
the forces occurring in each case particularly advanta-
geously interact, so that the sealing effect in the sealing
position of the cover strip is further increased.
[0020] A further aspect relates to a method for estab-
lishing a sealed electrical connection between at least
two electrical cables using an electrical connector ac-
cording to any one of the described embodiments, com-
prising a series of method steps. A first step comprises
plugging the cap unit into the insertion channels, which
is followed by the second method step of plugging the
bare ends of the electrical cables into the insertion chan-
nels, the bare ends thereby piercing the cap unit. Further
steps of the method comprise plugging the stopper unit
into the test channel and hooking the hook unit onto the
hook counterpart, it being possible for these two method
steps to be carried out before or after, but preferably be-
fore, the second method step, plugging the bare ends of
the electrical cables into the insertion channels, thereby
piercing the cap unit. The same advantages as in the
case of the corresponding electrical connectors can thus
be achieved.
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[0021] Another aspect relates to a method for produc-
ing an electrical connector according to any one of the
described embodiments, comprising a series of method
steps. One method step comprises creating the housing
with the internal metal clamping unit, in particular by latch-
ing at least two housing parts to one another. A further
method step comprises holding the created housing in a
first region of the housing, adjoining the insertion chan-
nels, and in a second region different from the first region,
which second region adjoins the test channel but does
not merge into the first region. A further method step then
comprises overmolding the held housing with a plastic
as a housing cover, in particular thereby sealing one or
more gaps, in particular all gaps, between the at least
two housing parts by means of the housing cover. In one
piece with the housing cover, a cover strip is also injec-
tion-molded onto the housing. This has the advantage
that the electrical connector is produced in a particularly
efficient manner, in particular the housing itself does not
have to meet any particular sealing requirements since
not only does the housing cover provide the sealing cap
unit and stopper unit, but also the housing itself can be
sealed, including any gaps.
[0022] The features and combinations of features
mentioned above in the description, including in the in-
troductory part, as well as the features and combinations
of features mentioned below in the description of the fig-
ures and/or shown in the figures can be used not only in
the respectively specified combination, but also in other
combinations without departing from the scope of the in-
vention. Thus, embodiments which are not explicitly
shown in the figures and explained but which emerge
from the explained embodiments by separate combina-
tions of features, and which can be produced, are also
to be regarded as included and disclosed by the inven-
tion. Embodiments and combinations of features which
therefore do not contain all the features of an originally
formulated independent claim are also to be regarded as
disclosed. In addition, embodiments and combinations
of features which go beyond or deviate from the combi-
nations of features set out in the dependencies of the
claims are to be regarded as disclosed, in particular by
the embodiments discussed above.

Detailed description

[0023] The subject matter according to the invention
will be explained in greater detail with reference to the
schematic drawings shown in the following figures, but
without being limited to the specific embodiments shown
here.
[0024] In the drawings:

Fig. 1 shows a perspective view of a conventional
electrical connector;

Fig. 2 shows a further perspective view of the electri-
cal connector of Fig. 1;

Fig. 3 shows a perspective view of an exemplary em-
bodiment of an electrical connector according
to an embodiment of the present disclosure with
a housing cover made of pliable plastic;

Fig. 4 shows the exemplary embodiment of the elec-
trical connector of Fig. 3 in a sealing configura-
tion, from a first perspective view;

Fig. 5 shows the connector of Fig. 4 in a further ex-
emplary view;

Fig. 6 shows the connector of Figs. 4 and 5 in a first
sectional illustration;

Fig. 7 shows the connector of Figs. 4 to 6 in a further
sectional illustration; and

Fig. 8 shows the sectional illustration from Fig. 7 with
two connected electrical cables.

[0025] In the figures, identical and functionally identical
elements are provided with the same reference signs.
[0026] Fig. 1 shows a conventional electrical connec-
tor, which is suitable for electrically connecting at least
two, in the present case three, electrical cables without
using tools. The electrical connector comprises a housing
1, in the present case composed of two housing parts 1a
and 1b, and at least two, here three, insertion channels
2 for inserting bare metal ends 19 (Fig. 8) of electrical
cables 18 (Fig. 8) into the housing 1 along an insertion
direction E, said insertion channels being arranged on a
first side in the housing 1, here an upper side in the pos-
itive y-direction. For the purpose of electrically connect-
ing the cables, but not shown here, a metal clamping unit
17 (Fig. 7) for automatically clamping the bare metal ends
inserted into the insertion channels 2 and thus for elec-
trically connecting the electrical cables is arranged in the
housing 1. As shown in Fig. 2, arranged on a second side
of the housing 1, an underside of the housing 1 in the
negative y-direction, is a test channel 3 for inserting a
test finger, for example a phase tester, here in a further
insertion direction T opposite to the insertion direction E.
[0027] Fig. 3 now shows an exemplary electrical con-
nector 100 according to an embodiment of the present
disclosure, which in the present case, in addition to the
features explained with reference to Figs. 1 and 2, also
has a housing cover 4 made of a pliable plastic, which is
cast with the housing 1. The housing cover 4 is thus made
of a plastic that is supple in comparison to the housing
1. The housing cover 4 is formed in one piece with a
cover strip 5, which extends here from a first end 6 close
to the housing to a second end 7 remote from the housing.
The cover strip 5 merges into the housing cover 4 at the
first end 6. Between the first end 6 and the second end
7, the cover strip 5 has a cap unit 8 for plugging into the
insertion channels 2 and a stopper unit 9 for plugging
into the test channel 3. In an end region comprising the
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second end 7, in the present case at the second end 7,
the cover strip 5 has a hook unit 10 for hooking the cover
strip 5 onto an associated hook counterpart 16 (Fig. 5)
of the electrical connector 100 in a sealing position of the
cover strip 5. In the sealing position of the cover strip 5,
the electrical connector 100 is configured to seal the elec-
trical connection between the electrical cables, and is
thus in a sealing configuration in which the cap unit 8 is
plugged into the insertion channels 2 and the stopper
unit 9 is plugged into the test channel 3.
[0028] In the example shown, the cap unit 8 has a plu-
rality of individual closure elements 11, which are each
assigned to an insertion channel 2 and have a respective
closure element bottom 12, the thickness of which is thin
enough for the closure element bottom 12 to be pierced
by the respective bare metal end upon insertion of the
metal end of the electrical cable into the respective in-
sertion channel 4 when the cap unit 8 is plugged into the
insertion channels two. Starting from the first end 6, first
the cap unit 8 is arranged on the cover strip 4, then the
stopper unit 9, and finally the hook unit 10. The distance
d2 between the cap unit 8 and the stopper unit 9 along
the cover strip 5 is longer than the distance d1 between
the first end 6 and the cap unit 8 and the distance d3
between the stopper unit 9 and the second end 7. The
distances d1, d2 and d3 thus correspond to respective
distances between the insertion channels 2, the test
channel 3 and the hook counterpart 16 along the outer
side of the housing cover 4, the distances d1, d2, d3
being selected here in such a way that the cover strip 5
must be stretched somewhat in order to plug the cap unit
8 onto the insertion channels 2, to push the stopper unit
9 into the test channel 3, and to hook the hook unit 10
onto the corresponding counterpart. This ensures that
the cover strip 5 is wound taut around the housing cover
4 in the sealing position, and thus improves a sealing
effect. The first end 6 of the cover strip 5 merges into the
housing cover 4 on a third side, here a rear side in the
positive z-direction. Here, a guide groove 13 with lateral
guide walls 14 is arranged on the diametrically opposite
fourth side, here a front side in the negative z-direction,
which further stabilizes the cover strip 5 in the sealing
position, as demonstrated below.
[0029] Fig. 4 shows the exemplary connector 100 of
Fig. 3 in the sealing configuration, with the cover strip 5
in the sealing position. Here, the cap unit 8 is plugged
into the insertion channels 3, and the cover strip 5 is sunk
into the guide groove 13 and held therein. In the region
of the guide groove 13, the cover strip 5 extends with its
surface planar with the housing cover 4. A compact,
ready-to-use electrical connector is thus shown, in which,
in order to connect the cables in a sealed manner, said
cables need only be inserted with their bare metal ends
into the closure element insertion channels 15 associated
with the respective insertion channels 2, thereby piercing
the closure element bottoms, in order to establish a
sealed connection of the cables. The connector 100 can
thus advantageously be pre-assembled in the sealing

configuration. The thickness of the closure element bot-
toms 12 (here measured in the y-direction) is selected to
be thin enough that the piercing can take place without
tools, that is to say by the force of an operator.
[0030] Fig. 5 shows the electrical connector of Fig. 4
from the rear side thereof. In order to keep the cover strip
5 in the sealing position, the hook unit 10 is hooked onto
the corresponding counterpart 16, which in the present
case is designed in the form of an undercut in the housing
cover 4. In the present case, the guide groove already
shown in Fig. 4 also extends along the illustrated fourth
side in order to better secure the cover strip 5 in the seal-
ing position.
[0031] Fig. 6 now shows a sectional view of the elec-
trical connector of Figs. 3 to 5 in a section plane that
extends perpendicular to the upper side, underside, front
side and rear side. Accordingly, the cover strip 5 in the
sealing position is now wrapped once around the housing
cover 4, that is to say through more than 330°, here al-
most 360°. The cap unit 8 and the stopper unit 9 are thus
securely held in the sealing position by the hook unit 10.
[0032] Fig. 7, in which the described exemplary em-
bodiment of the electrical connector is shown in a sec-
tional view, with a section plane perpendicular to the sec-
tion plane of Fig. 6, shows that the closure element in-
sertion channels 15, in the present case unlike the inser-
tion channels 2 of the housing 1, taper conically towards
the respective closure element bottom 12. As can be
seen from Fig. 8, a reliable sealing of the cap unit 8 can
thus be achieved even for different diameters d4 of the
cables 18 provided with external insulation 22 and an
internal metal core 23, the stripped bare metal ends 19
of which cables have pierced the respective bottoms 12.
The configuration described here results in both external
sealing surfaces 20 and internal sealing surfaces 21 for
the cap unit 8, which further improves the sealing behav-
iour. This particularly applies to the internal sealing sur-
faces 21, which are pressed against the housing 1 by the
plugged-in cables 18.

Claims

1. Electrical connector for electrically connecting at
least two electrical cables (18) without using tools,
comprising

- a housing (1);
- at least two insertion channels (2), arranged in
the housing (1) on a first side, for inserting bare
metal ends (19) of the electrical cables (18) into
the housing (1) along an insertion direction (E);
- a metal clamping unit (17), arranged in the
housing (1), for clamping the bare metal ends
(19) inserted into the insertion channels (2) and
for electrically coupling the metal ends (19) to
one another; and
- a test channel (3), arranged in the housing (1)
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on a second side, for inserting a test finger;

characterized by

- a housing cover (4) made of a pliable plastic,
which is cast with the housing (1);
- wherein the housing cover (4) is formed in one
piece with a cover strip (5), which extends from
a first end (6) of the cover strip (5) to a second
end (7) of the cover strip (5), wherein:
- the cover strip (5) merges into the housing cov-
er (4) at the first end (6), and
- between the first end (6) and the second end
(7) the cover strip (5) has a cap unit (8) for plug-
ging into the insertion channels (2) and a stopper
unit (9) for plugging into the test channel (3), and
- in an end region comprising the second end
(7) the cover strip (5) has a hook unit (10) for
hooking the cover strip (5) onto an associated
hook counterpart (16) of the electrical connector
in a sealing position, wherein in the sealing po-
sition the cap unit (8) is plugged into the insertion
channels (2) and the stopper unit (9) is plugged
into the test channel (3).

2. Electrical connector according to the preceding
claim,
characterized in that
the cap unit (8) has a plurality of closure elements
(11), which are each assigned to an insertion chan-
nel (2) and have in particular a respective closure
element bottom (12), the thickness of which in the
insertion direction (E) is thin enough for the closure
element bottom (12) to be pierced by the respective
bare metal end (19) upon insertion of the bare metal
end (19) into the associated insertion channel (2) in
the insertion direction (E) when the cap unit (8) is
plugged into the insertion channels (2).

3. Electrical connector according to the preceding
claim,
characterized in that
the respective closure elements (11) have a respec-
tive closure element insertion channel (15) for insert-
ing the bare metal ends (19) along the insertion di-
rection (E) when the cover strip (5) is in the sealing
position, wherein the closure element insertion chan-
nels (2) taper conically in the insertion direction (E)
towards the respective closure element bottom (12).

4. Electrical connector according to any one of the pre-
ceding claims,
characterized in that
along the cover strip (5) the cap unit (8) is arranged
between the first end (6) and the stopper unit (9),
and/or the stopper unit (9) between the second end
(7) and the cap unit (8); wherein in particular a first
distance (d1) between the cap unit (8) and the first

end (6) and/or a third distance (d3) between the stop-
per unit (9) and the second end (7) is smaller than a
second distance (d2) between the cap unit (8) and
the stopper unit (9).

5. Electrical connector according to any one of the pre-
ceding claims,
characterized in that

- the first distance (d1) between the cap unit (8)
and the first end (6) of the cover strip (5) along
the cover strip (5) is selected in such a way that
the cover strip (5) must be stretched in order to
plug the cap unit (8) into the insertion channels
(2), and in particular is selected in such a way
that, in the sealing position, a cover strip portion
between the cap unit (8) and the first end (6)
exerts on the cap unit (8) a first force acting in
the direction of the first end (6); and/or
- the second distance (d2) between the cap unit
(8) and the stopper unit (9) along the cover strip
(5) is selected in such a way that the cover strip
(5) must be stretched in order to plug the stopper
unit (9) into the test channel (3) when the cap
unit (8) is already plugged into the insertion
channels (2), and in particular is selected in such
a way that, in the sealing position, a cover strip
portion between the cap unit (8) and the stopper
unit (9) exerts on the stopper unit (9) a second
force acting in the direction of the cap unit (8);
and/or
- the third distance (d3) between the stopper unit
(9) and the hook unit (10) along the cover strip
(5) is selected in such a way that a cover strip
portion between the stopper unit (9) and the
hook unit (10) must be stretched in order to hook
on the hook unit (10) when the stopper unit (9)
is already plugged into the test channel (3), and
in particular is selected in such a way that, in the
sealing position, a cover strip portion between
the stopper unit (9) and the hook unit (10) exerts
on the hook unit (10) a third force acting in the
direction of the stopper unit (9).

6. Electrical connector according to any one of the pre-
ceding claims,
characterized in that
at least on one side, in particular the second side
and/or the side provided with the first end (6), a third
side, and/or a fourth side located opposite the third
side, the housing cover (4) has a guide groove (13)
for guiding the cover strip (5).

7. Electrical connector according to any one of the pre-
ceding claims,
characterized in that
the cover strip (5) has at its first end (6) and/or the
housing cover (4) has on the side of the first end (6)
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of the cover strip (5), the third side, an undercut as
a hook counterpart (16) or as part of the hook coun-
terpart (16), and in the sealing position of the cover
strip (5) the hook unit (10) is designed to engage in
the undercut and thus to secure the cover strip (5)
in the sealing position.

8. Electrical connector according to any one of the pre-
ceding claims,
characterized in that
the first and the second side are opposite sides, in
particular with the insertion direction (E) anti-parallel
to a further insertion direction in which the stopper
unit (9) can be plugged into the test channel (3), and
in particular the third side extends transversely to
the first and the second side.

9. Electrical connector according to any one of the pre-
ceding claims,
characterized in that
in the sealing position the cover strip (5) extends
once around the housing cover (4) in a plane extend-
ing parallel to the insertion direction (E).

10. Electrical connector according to any one of the pre-
ceding claims,
characterized in that
the housing (1) is a housing (1) composed of a plu-
rality of housing parts (1a, 1b), in particular of a plu-
rality of housing parts (1a, 1b) which are latched to
one another.

11. Method for producing an electrical connector,
comprising the method steps:

- Creating a housing (1) with at least two inser-
tion channels (2) for inserting bare metal ends
(19) of electrical cables (18) into the housing (1)
and with an internal metal clamping unit (17) for
clamping the bare metal ends (19) inserted into
the insertion channels (2) and for electrically
coupling the metal ends (19) to one another;
- Holding the created housing (1) in a first region
of the housing (1), adjoining an insertion channel
(2), and in a second region different from the
first region, which second region adjoins a test
channel (3) for inserting a test finger but does
not merge into the first region;
- Overmolding the held housing (1) with a plastic
as a housing cover (4), where, in one piece with
the housing cover (4), a cover strip (5) is also
injection-molded onto the housing (1).
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