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(57)  An electrical plug connector (1) with a housing
(2) and with a locking element (13) is specified, the
housing (2) being of substantially cuboid-shaped design
with a front face (3), a cable-side end face (4) and four
side walls (5 to 8), and the housing (2) comprising at
least two chambers (10) for each receiving one electri-
cal contact (11) and that extend from the front face (3) to
the cable-side end face (4), the housing (2) having an
opening (12) through a first side wall (5), that runs per-
pendicular to the chambers (10) between the chambers
(10) and into that the locking element (13) can be
pushed in order to lock the electrical contacts (11) in the
chambers (10), the locking element (13) having at least
two opposite wall parts (14, 15) that reduce the clear
width of the chambers (10) when the locking element is
inserted, the locking element (13) having a recess (20)
between the two wall parts (14, 15), and the two wall
parts (14, 15) being connected to one another by way of
a guide rib (16), in such a way that the wall parts (14,
15) are designed to be flexible towards the recess and
rigid perpendicular thereto, in the direction of insertion.
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Description

[0001] The invention relates to an electrical connector
with a housing having at least one chamber for receiving
an electrical contact and with a locking element for lock-
ing the electrical contact in the chamber, having the fea-
tures of the preamble of Claim 1.

[0002] DE 37 05 739-C2 discloses an electrical con-
nector with a housing and with a contact locking ele-
ment. The housing is of substantially cuboid-shaped
design with a front face, a cable-side end face and four
side walls. It has a plurality of chambers which are
arranged in two rows and which are each intended for
receiving an electrical contact. Further, the housing
comprises an opening running perpendicular to the
chambers. The contact locking element can be pushed
into the opening to lock the electrical contacts in the
chambers. The contact locking element has a wall part
which, when inserted, reduces the clear width of the
chambers when the contact, thereby preventing the
contact from being removed.

[0003] DE 36 09 684-A1 likewise discloses an electri-
cal connector with a housing and a contact locking ele-
ment. The housing, which consists of a frame unit and
individual modules, includes at least two chambers for
each receiving one electrical contact. The housing has
an opening which runs perpendicular to the chambers
and between the chambers where the contact locking
element can be pushed through a first side wall to lock
the electrical contacts in the chambers. The contact
locking element has at least two opposite wall parts
which reduce the clear width of the respective cham-
bers when the contact locking element is inserted.
[0004] The term "electrical connector” as used in the
present description refers to a housing which contains a
plurality of electrical contacts and serves for coupling or
connection to a complementary connector in order to
form a connector assembly. Housing arrangements of
this type are being used in electrical cable harnesses
and are employed, for example, in automotive engineer-
ing. Typically, a contact locking element is used to
secure contacts in respective chambers of the housing.
Assembly is accomplished by the contacts being
inserted into the chambers and then the contact locking
element is inserted. In this procedure, it is important to
ensure that when the contact locking element is being
inserted into the housing, if it abuts against a contact
which is only partly inserted, the contact locking ele-
ment does not push the contact away, but rather that the
contact locking element cannot be introduced further.
This can be effected with increasing reliability, when the
area of overlap of the contact locking element and the
contact is greater. This is the case when the width of the
contact locking element with the opposite wall parts is
maximized. Nevertheless, it must be ensured that the
contact locking element can be easily inserted into the
opening in the housing.

[0005] It is an object of this invention to provide an
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electrical connector having a housing and a contact
locking element, where it is ensured that the contact
locking element can be easily inserted into the housing
and crushing of the contacts during the insertion of the
contact locking element is avoided.

[0006] The object is achieved by an electrical connec-
tor having the features of Claim 1. Advantageous devel-
opments are specified in each of the subclaims.

[0007] The object is achieved according to the inven-
tion by the contact locking element having a recess
between the two wall parts, so that the two wall parts
are flexible in a direction transverse to the direction of
insertion of the contact locking element in the housing.
This flexibility ensures that the contact locking element
can be easily introduced into an opening in a housing. In
the direction of insertion, the contact locking element
with the two wall parts is still of very rigid design in order
to ensure a secure locking of the contacts in the cham-
bers.

[0008] A suitable contact locking element is of sub-
stantially U- or V-shaped design in cross-section, the
legs being formed by the wall parts and the base being
formed by a guide rib. A guide groove which is comple-
mentary to the guide rib is part of the opening in the
housing. Such a form of the contact locking element is
particularly advantageous since the rigidity in the direc-
tion of insertion is thereby ensured, but the wall parts
are nevertheless flexible perpendicular to the direction
of insertion. It thus becomes possible to utilise optimally
the space available perpendicular to the direction of
insertion for the contact locking element.

[0009] It is further of particular advantage that the
introduction of the contact locking element into the cor-
responding opening can be easily carried out. This is
achieved by providing a free lead-in end of the contact
locking element with a region that tapers towards the
free end, thereby facilitating insertion. The tapering
region protrudes with respect to the wall parts and is
joined to the guide rib.

[0010] ltis further of particular advantage that the con-
tact locking element is prevented from being pushed in
too far. This is accomplished by the guide rib having a
region protruding, with respect to the wall parts at the
lead-in end, that engages in a positive-locking manner a
second side wall of the housing that is opposite the first
side wall. This positive locking prevents the contact
locking element from being introduced too far.

[0011] ltis further of particular advantage that the con-
tact locking element is latched in the housing in an end
or fully inserted position. This is achieved by suitable
latching tabs being provided on the contact locking ele-
ment and complementary latching openings being pro-
vided on the housing.

[0012] ltis further of particular advantage that the con-
tact locking element is particularly easy to handle. This
is achieved by the fact that the contact locking element
comprises a free lead-in end and, at the opposite end,
an actuating element. This actuating element may be,
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for example, a grip which is designed perpendicular to
the direction of insertion of the contact locking element
and may also connect a plurality of contact locking ele-
ments to one another.

[0013] An exemplary embodiment of the invention will
now be explained with reference to the drawings.

Figure 1 shows a partially sectioned perspective
view of a housing of an electrical connector accord-
ing to the present invention having a contact locking
element partially inserted and with an electrical
contact also partially inserted;

Figure 2 shows a detail enlargement of portion Il of
Figure 1;

Figure 3 likewise shows a detail view corresponding
to Figure 2 but from a different perspective;

Figure 4 shows a further partially sectioned per-
spective view of the electrical connector of Figure 1
with the contact fully inserted and also the contact
locking elements being fully inserted;

Figure 5 shows a cross-section of the electrical
connector of Figure 4 through a row of contact
chambers taken parallel to a side wall of the hous-
ing and perpendicular to the contact locking ele-
ments, with an inserted contact therein;

Figure 6 shows another sectional view of the elec-
trical connector of Figure 4, perpendicular to the
section according to Figure 5;

Figure 7 shows another perspective view of the
housing of the electrical connector of Figure 1 taken
from the opposite side;

Figure 8 shows a side view of the housing of the
electrical connector of Figure 7;

Figure 9 is a view of the cable-side end face of the
housing of the electrical connector of Figure 7;
Figure 10 is a side view of the narrow side of the
housing of Figure 7 showing the contact locking
element;

Figure 11 is a cross-section through the housing
taken along the line XI-XI of Figure 8;

Figure 12 is a detail enlargement of a contact
chamber from Figure 11;

Figure 13 is a sectional view taken along line XIlI-
X1 of Figure 12;

Figure 14 is a perspective view of two contact lock-
ing elements having a common grip for use with the
housing of Figure 7;

Figure 15 is a side view of the contact locking ele-
ment of Figure 14;

Figure 16 is a sectional view taken along line XVI-
XVI of Figure 15;

Figure 17 is an end view of the contact locking ele-
ment of Figure 14 taken in the direction of the grip;
Figure 18 is a top view of the contact locking ele-
ment of Figure 14; and

Figure 19 is a cross-section through one of the lock-
ing elements of the contact locking element taken
along the line IXX-IXX of Figure 18.
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[0014] Figure 1 illustrates an electrical connector 1.
The electrical plug connector 1 comprises a housing 2.
The housing 2 (see Figures 7-11) normally is made
from a non-conducting plastic. The housing 2 is of sub-
stantially cuboid-shaped design with a front face 3, a
cable-side end face 4 and four side walls 5, 6, 7, 8.
Located on one side wall 8 of the housing 2 is a latching
arm 9. The latching arm 9 serves for latching the electri-
cal connector 1 to a complementary connector. The
housing 2 further includes three parallel rows of two par-
allel chambers 10. The chambers 10 extend from the
front face 3 to the cable-side end face 4 and each
serves for receiving one electrical contract 11.

[0015] The housing 2 further comprises two openings
12 running perpendicular to the chambers 3. Each
opening 12 extends from a first side wall 5 to a second
side wall 6. Each opening 12 is arranged between two
rows of chambers 10 and is in communication with the
chambers 10 between which the opening 12 is
arranged. The openings 12 are substantially trapezoidal
in cross-section, the narrow side of the trapezium facing
the cable-side end face 4 of the housing 2. The open-
ings 12 serve for receiving a contact locking element 13,
which is a further component of the electrical connector
1. The contact locking element 13 is introduced into the
opening 12 from the first side wall 5. The contact locking
element 13 serves for securing the contacts 11 in the
chambers 10.

[0016] The chambers 10 are for receiving one of the
an electrical contacts 11. Such an electrical contact 11,
which normally is attached to a wire lead (not shown),
can be introduced into a chamber 10 from the cable-
side end 4 of the housing 2. Such an electrical contact
11 normally comprises a crimping region 24, for fasten-
ing an electrical conductor of the lead, that consists of
an insulation crimp and a conductor crimp, and also a
contacting region 25 for contacting a complementary
contact. The contact 11 is introduced into the chamber
10 from the cable-side end face 4 of the housing, con-
tacting region 25 first.

[0017] The contacting region 25 of the contact 11 has
two locking lances formed as spring tongues 26
arranged on opposite sides. Each chamber 10 includes
shoulders 27 formed on opposite walls. When the con-
tact 11 is introduced into the chamber 10, the latching
spring tongues 26 will engage the shoulders 27. A first
securing of the contact 11 in the chamber 10 thus takes
place. If a force to pull the contact 11 out of the chamber
is exerted on the cable, the cooperation between the
latching spring tongues 26 and the shoulders 27 acts as
an obstruction, such that this withdrawal is prevented, at
least up to a certain amount of force. In order to prevent
the contacts from being pulled out by higher pull-out
forces as well, a second securing of the contact 11 is
provided, the contact locking element 13, which will now
be discussed in detail with reference to Figures 14 to
19.

[0018] Figure 14 illustrates contact locking element
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13. The contact locking element 13 consists of an elon-
gated part with two wall parts 14 and 15 which are each
located on a long side of the elongated element. Fur-
ther, the contact locking element 13 comprises a guide
rib 16 located on the upper side of the elongated ele-
ment. The guide rib 16 connects the two wall parts 14
and 15 to one another. In cross-section, the contact
locking element 13 is of substantially V- or U-shaped
design. In this arrangement, the wall parts 14 and 15
form the legs of the U, while the guide rib 16 forms the
corresponding base. The contact locking element 13
comprises a free lead-in end 17. The free lead-in end 17
is located at one end of the elongated contact locking
element 13 and includes there a region 18 tapering
towards the free end. The tapering region 18 protrudes
with respect to the wall parts 14 and 15 and is joined to
the guide rib 16. It simplifies the insertion of the contact
locking element 13 into an opening 12.

[0019] The guide rib 16 also includes a region 19 that
protrudes with respect to the wall parts 14, 15 at the
lead-in end 17, as best seen in Figure 18. This protrud-
ing region is somewhat widened with respect to the
guide rib 16. This widening 28 at the protruding region
19 produces an interference fit with the opening 12 in
the second side wall 6, thereby preventing the contact
locking element 13 from being pushed in too far.

[0020] Located opposite guide rib 16 and between the
wall parts 14 and 15 is a recess 20. The recess 20 ena-
bles the wall parts 14 and 15 to be slightly flexible so
they can deflect towards one another. The recess 20
does not add to flexibility in the direction perpendicular
thereto, that is parallel to the direction of insertion.
Owing to this flexibility of the wall regions 14, 15 perpen-
dicular to the direction of insertion, the contact locking
element 13 can be easily inserted even into openings
having an exact fit therefor.

[0021] The contact locking element 13 comprises an
actuating element 22 at end 21 that is opposite the free
lead-in end 17. The actuating element 22 is designed in
the form of a grip which extends substantially perpen-
dicular to the longitudinal axis of the contact locking ele-
ment 13 to facilitate handling. It is possible to attach a
plurality of contact locking elements 13, 13’ to a single
actuating element 22. The contact locking elements 13,
13" are in this case aligned mutually parallel and are
inserted jointly into the housing 2.

[0022] The contact locking element 13 has opposite
latching tabs 23 on wall parts 14 and 15 in the vicinity of
the opposite end 21, to which the actuating element 22
is joined. These opposite latching tabs 23 serve for
latching the contact locking element 13 in the housing 2.
[0023] Once contacts 11 have been inserted into the
chambers 10 and secured there primarily by means of
the latching spring tongues 26 and the shoulders 27,
the contact locking element 13 is pushed into a housing
2 through an opening 12 (see Figures 1 to 6). If a con-
tact element 11 is not fully inserted, the contact locking
element 13 abuts, with a wall part 14, against the con-
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tacting region 25 of the electrical contact. As a result of
the maximum possible width of the contact locking ele-
ment 13 relative to the opening 12, as large an overlap
as possible occurs between the wall part 14 and the
contact 11. The probability of the contact being crushed
by the contact locking element is thereby reduced. This
is also achieved by the fact that the free ends of the wall
parts 14 are not tapered but run perpendicular to the
direction of insertion of the contact locking element 13.
Only the tapering region 18 arranged on the contact
locking element 13 at the lead-in end 17 comprises
lead-in tapers, which facilitate the insertion of the con-
tact locking element 13 into the opening 12 and the-
realong.

[0024] If a contact 11 is in the fully inserted position,
the contact locking element 13 can be inserted through
the opening 12 without obstruction. As a result of the
wall parts 14 and 15, respectively, the opposite cham-
bers 10 of two rows are narrowed and the contacts 11
thereby secured in these chambers 10.

[0025] In order to latch the contact locking element 13
in the housing 2, latching tabs 23 are attached to the
wall parts 14, 15. If a contact locking element 13 is fully
inserted, the latching tabs 23 are located in the region
within a chamber 10 directly behind the first side wall 5.
To remove the contact locking element 13, the latching
tabs 23 must again pass through the opening in the side
wall 5, which they first strike against. A latching of the
contact locking element 13 in the housing 2 that prevent
easy removal, is thereby ensured.

Claims

1. Electrical connector (1) comprising a housing (2)
and with a locking element (13), the housing (2)
having a front face (3), a cable-side end face (4),
side walls (5-8), and at least two chambers (10) for
receiving one electrical contact (11) each and that
extend from the front face (3) to the cable-side end
face (4), the housing (2) further having an opening
(12) through a first side wall (5), which opening runs
perpendicular to the chambers (10) between the
neighbouring chambers (10) and into which the
locking element (13) can be pushed in order to lock
the electrical contacts (11) in the neighbouring
chambers (10), the locking element (13) having at
least two opposite wall parts (14, 15) that reduce
the clear width of the neighbouring chambers (10)
when the locking element (13) is inserted, charac-
terized in that the locking element (13) has a recess
(20) between the two wall parts (14, 15), and the
two wall parts (14, 15) are connected to one
another by way of a guide rib (16), in such a way
that the wall parts (14, 15) are designed to be flexi-
ble towards the recess (20) and rigid perpendicular
thereto, in the direction of insertion.

2. Electrical connector according to Claim 1, charac-
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terized in that the locking element (13) is of sub-
stantially U- or V-shaped design in cross-section,
the legs being formed by the wall parts (14, 15) and
the base being formed by the guide rib (16).

Electrical connector according to one of Claims 1 or

2, characterized in that the locking element (13)
comprises a free lead-in end (17) and an actuating
element (22) at the opposite end and in that the
lead-in end (17) comprises a region (18) tapering 70
towards the free end.

Electrical connector according to Claim 3, charac-
terized in that the tapering region (18) protrudes
with respect to the wall parts (14, 15) and is joined 15
to the guide rib (16).

Electrical connector according to one of Claims 1 to
4, characterized in that the guide rib (16) comprises
a protruding region (19) with respect to the wall 20
parts at the lead-in end (17), and in that the protrud-
ing region (19) of the guide rib (16) engages in a
positive-locking manner in a second side wall (6) of
the housing (2) opposite the first side wall (5).

25
Electrical connector according to one of Claims 1 to
5, characterized in that the locking element (13)
comprises a first latching element (23) and in that
the housing (2) comprises a latching element com-
plementary thereto, in such a way that the locking 30
element (13) is latched in the housing (2) in its end
position, in which the contacts (11) are secured in
the chambers.

Electrical connector according to one of Claims 1to 35
6, characterized in that the actuating element (22)
is constructed as a grip which extends substantially
perpendicular to the direction of insertion of the
locking element (13).

40
Electrical connector according to Claim 7, charac-
terized in that the actuating element (22) designed
as a grip comprises a plurality of locking elements
(13, 13)).
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