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(54) Electromagnetic shield for an electrical connector, and an electrical connector

(57) The invention relates to an electromagnetic
shield for an electrical connector (1), in particular an elec-
trical plug connector (1), with two shield parts (100, 200)
connectable to one another, wherein
in a crimp portion (22) of the electromagnetic shield (20),
an region (122) of one shield part (100) and an region
(222) of the other shield part (100) overlap in an overlap

portion (24).
Furthermore, the invention relates to an electrical

connector, in particular an electrical pin (1) or socket con-
nector (1) for the automotive or consumer goods sector,
with an electromagnetic shield (20) according to the in-
vention, wherein the electrical connector (1) has at least
two, preferably external, shield parts (100, 200).
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Description

�[0001] The invention relates to an electromagnetic
shield for an electrical connector, in particular an electri-
cal plug connector such as for example a pin or socket
connector, with at least two shield parts connectable to
one another. Furthermore, the invention relates to an
electrical connector for the motor vehicle or consumer
goods sector, with an electromagnetic shield according
to the invention, wherein the electrical connector has at
least two, preferably external, shield parts.
�[0002] Modern motor vehicles have a plurality of elec-
tric and electronic devices, such as for example control
apparatus, which communicate in a bus- and/or network-
oriented manner with an engine management system or
a computer for management of the motor vehicle. A cor-
responding transfer of data takes place in this case, pref-
erably digitally. These devices are assigned to functional
units of the vehicle, such as for example a chassis control
system, power train control system, entertainment sys-
tem or telematics. To ensure communication between
the functional units of the vehicle, corresponding electri-
cal connectors, in particular plug connectors, are neces-
sary.
�[0003] High demands are made on electrical connec-
tors of this kind, especially in the case of high data trans-
mission rates, in relation to further electrical contacting
for the data transmission and to electromagnetic shield-
ing of the electrical connection to be established. Crimp
connections for electronic and/or electrical systems can
be provided quickly, efficiently and reliably by means of
a so-�called crimp portion on the shields of the electrical
connectors, wherein soldering of the braids of the electric
cables to the electrical connectors is no longer neces-
sary. Such electrical connectors are used in consumer
goods electronics as well as in the vehicle electronics
sector. In the field of vehicle electronics, however, high
demands are made on the electrical connectors due to
the harsh environmental conditions, for example with re-
gard to vibration resistance, corrosion resistance and
temperature resistance.
�[0004] Such crimp connections of electromagnetic
shields with braids are reliable as they are based on prov-
en technology, they are of simple and robust construc-
tion, and after the setting of a crimping tool can always
achieve qualitatively identical connections. Furthermore
they are economical, as they can be manufactured at low
cost and with low wastage, they are easy to operate and
are versatile in use, as they permit a plurality of individual
solutions.
�[0005] Such crimpable electromagnetic shields are
constructed in two parts, wherein the hollow-�cylindrical
crimp portion of the two shield parts of the shield is com-
posed of two half shells, which rest against one another
on two abutting edges. The electrically insulated leads
of the electric cable are arranged inside the crimp portion,
and the braid is pulled onto the crimp portion externally.
A crimp barrel is pushed over the crimp portion and the

braid, which barrel is crimped by means of the crimping
tool, whereby an electrically conductive connection is
produced between the braid and the shield of the elec-
trical connector.
�[0006] Due to the simple abutment of the two shield
parts of the electromagnetic shield in the region of the
crimp portion, this has little dimensional stability on crimp-
ing. The problem in this case is that the two shield parts
shift in relation to one another in the region of the abutting
edge of the crimp portion when crimped, so that the braid
can penetrate inwards into the shield of the electrical con-
nector. This can give rise to short circuits with electrically
conductive regions of the electrical connector.
�[0007] One object of the invention is to provide an im-
proved electromagnetic shield for an electrical connector
of an electric cable. Furthermore, it is an object of the
invention to provide an improved electrical connector, in
particular an improved cable to cable electrical plug con-
nector. In particular, a crimp portion that is more dimen-
sionally stable on crimping should be provided in this
case on the shield, so that the braid of the cable cannot
penetrate inwards into the crimp portion on crimping. This
should be realized as economically as possible, wherein
in particular an already existing shield of an electrical
connector must be redesigned as little as possible, so
that previous tools can be used for its manufacture.
�[0008] The object of the invention is achieved by
means of an electromagnetic shield for an electrical con-
nector, in particular an electrical plug connector, accord-
ing to claim 1; and an electrical connector, in particular
an electrical pin or socket connector for the motor vehicle
or consumer goods sector, with an electromagnetic
shield according to the invention, according to claim 11.
Advantageous developments of the invention result from
the dependent claims.
�[0009] In an embodiment of the invention, the electro-
magnetic shield for the electrical connector has two
shield parts connectable to one another, wherein in a
crimp portion of the electromagnetic shield, one shield
part has a positioning projection, and the positioning pro-
jection of one shield part can be inserted into or applied
to a positioning recess of the other shield part. In this
case the positioning projection is an region of one shield
part, and the positioning recess is defined by an region
of the other shield part, wherein in the assembled state
of the two shield parts these two regions form an overlap
portion of the shield, in which section the latter is formed
with a double wall.
�[0010] In embodiments of the invention the crimp por-
tion is closed in a circumferential direction and has a sub-
stantially circular or elliptical cross-�section. Other cross-
sectional shapes can naturally be used. The positioning
projection and the positioning recess preferably extend
in this case substantially in a circumferential direction
and also along a longitudinal axis of the crimp portion of
the electromagnetic shield.
�[0011] The positioning projection of one shield part is
formed in particular as a tooth, a peg or a lug, and the
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positioning recess of the other shield part has a shape
that preferably at least partially corresponds to it and is
formed for example as a pocket, a seam or an impression.
The profiles of the positioning projection and the posi-
tioning recess are configured in this case preferably with-
out an undercut. The positioning recess can also consist
only of an inner or outer free space of the crimp portion.
�[0012] In embodiments of the invention a positioning
projection as well as an appropriate positioning recess,
thus a corresponding overlap portion of the shield, is pro-
vided on one or a plurality of abutting edges of the crimp
portion, i.e. adjacent to that region of the crimp portion
in which the two shield parts meet one another. A plurality
of positioning projections and positioning recesses cor-
responding to one another can be provided in this case
along a single abutting edge.
�[0013] According to the invention, one, two or a plural-
ity of positioning projections and positioning recesses
corresponding to one another can be provided on a single
crimp portion. It is preferable here that at least two posi-
tioning projections, preferably lying substantially oppo-
site one another with reference to the longitudinal axis
of the crimp portion, and positioning recesses assigned
to these are provided. Furthermore, at least two position-
ing projections and positioning recesses assigned to
these can be provided on each abutting edge.
�[0014] In embodiments of the invention one or a plu-
rality of positioning projections and positioning recesses
assigned to these is/are formed or provided in such a
way that for an abutting edge a mutual shift in both radial
directions of the sections of the shield parts forming the
crimp portion is prevented. This means that, when using
a single positioning projection, the positioning recess as-
signed to this can be formed as a pocket that is closed
in a radial direction.
�[0015] If the positioning recesses are formed as seams
or similar, i.e. if these are closed only in one radial direc-
tion of the crimp portion, then at least two positioning
projections and positioning recesses corresponding to
one another are necessary for each abutting edge to pre-
vent a shift of the two shield parts in both radial directions.
In this case one positioning projection sits inside in a
radial direction and one outside in a radial direction on
the crimp portion. This means that the overlap portions
have a differently offset overlap of the two regions of the
shield parts. The at least two positioning projections can
be provided in this case on a single shield part or distrib-
uted on both shield parts.
�[0016] The electrical connector according to the inven-
tion has an electromagnetic shield according to the in-
vention as described above, which is preferably formed
as an outer shield with two shield parts. If more than two
shield parts should be present, which each contribute an
region to the crimp portion of the shield, it is naturally
possible to apply the above embodiments not only to two
but also to a plurality of shield parts. The electrical con-
nector can be formed as an electrical elbow connector,
which preferably has an angle of 45° or 90°.

�[0017] Due to the double-�walled formation of the elec-
tromagnetic shield of the electrical connector extending
partly in the circumferential direction and at least in sec-
tions in the longitudinal direction of the crimp portion, it
is possible to obtain a more dimensionally stable crimp
portion, which no longer becomes so strongly deformed
on crimping as crimp portions according to the prior art.
It can hereby be prevented according to the invention
that a braid of a cable shield can get inside the crimp
portion on crimping, due to which short circuits on/in the
electrical connector are effectively prevented.
�[0018] In addition, it is possible according to the inven-
tion to use a simpler crimping method for the electrical
connector, since it is no longer necessary to give such
serious consideration to deformation or warping of the
crimp portion when crimping. Furthermore, an existing
structure of a shield only has to be altered slightly, due
to which it is only necessary to intervene slightly in a
manufacturing process of the shield parts and the inven-
tion is also economically applicable due to this. It is pos-
sible according to the invention to arrange one or more
positioning projections on/in seams already available or
to let them engage in these, for which the corresponding
seam must be lengthened if applicable in a circumferen-
tial direction of the crimp portion.
�[0019] The invention is explained in greater detail be-
low with reference to practical examples and to the ac-
companying drawings, in which

Fig. 1 shows an embodiment of an electrical connec-
tor according to the invention in a view from a rear
perspective, with an electromagnetic shield accord-
ing to the invention, and
Fig. 2 is a view from a front perspective of the elec-
trical connector according to the invention from Fig 1.

�[0020] The invention is explained in greater detail be-
low with reference to a 10-�pin electrical 90° elbow plug
connector with an electromagnetic shield according to
the invention shown in the drawing, for the automotive
industry. The invention is not to be limited to such a plug
connector, however, but to be applicable to all electrical
connectors that have a shield. Furthermore, it is not nec-
essary according to the invention that the shield of the
electrical connector is an external shield, as shown in the
drawing; on the contrary, it is possible according to the
invention for the shield to be arranged inside a housing
of an electrical connector.
�[0021] Figs. 1 and 2 show an embodiment of an elec-
trical connector 1 according to the invention with an elec-
tromagnetic shield 20 according to the invention, which
connector can be formed for example as a cable to cable
pin connector 1 or socket connector 1. The electrical con-
nector 1 comprises a connector body 30, which is sub-
stantially completely surrounded outside by the two-�part
shield 20 apart from an end face 32 accessible for elec-
trical contacts. The shield 20 has two shield parts 100,
200, which can be formed for example as shield plates
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100, 200 or as shield plate halves 100, 200.
�[0022] The two shield parts 100, 200 are connectable
to one another via a mechanical connection 40, prefer-
ably a catch mechanism 40, and in the fixed state in re-
lation to one another have substantially the form of a
rectangular parallelepiped in the region of the actual elec-
trical connector 1. The catch mechanism 40 is configured
in such a way that the shield part 100 has catching re-
cesses 140 and the shield part 200 catching projections
240 corresponding thereto. Both the catching recesses
140 and the catching projections 240 can be provided
in/on flaps protruding from the respective shield part 100,
200.
�[0023] Starting out at a 90° angle from the parallelpiped
region of the electrical connector 1, the electromagnetic
shield 20 has a crimp portion 22 composed of the two
shield parts 100, 200 for an electric cable not shown in
the drawing. The crimp portion 22 passing into the par-
allelepiped region of the shield 20 has in this case sub-
stantially the form of a hollow cylinder closed in the cir-
cumferential direction U with a substantially circular or
elliptical cross-�section. A longitudinal direction L of the
crimp portion 22 lies substantially perpendicular to a plug-
in direction S of the electrical connector 1.
�[0024] The crimp portion 22 of the electrical connector
1 and the electromagnetic shield 20 is composed of two
substantially half-�hollow-�cylindrical crimp subportions
120, 220 of the two shield parts 100, 200. The two crimp
subportions 120, 220 rest on one another on two abutting
edges 26. It is naturally possible according to the inven-
tion that the two crimp subportions 120, 220 do not each
cover approx. 180° in circumferential direction U, but an-
other circumferential angle in each case, adding up in
total to approx. 360°. It is likewise possible to assemble
the crimp portion 22 not only from two crimp subportions
120, 220 but also from a plurality thereof. In this case
even more than two shield parts 100, 200 can be provid-
ed.
�[0025] The electric cable can be fixed on the crimp
portion 22 of the electrical connector 1 by a longitudinal
end section. To do this, the longitudinal end section of
the cable, stripped up to a braid or a shield, is positioned
on/in the crimp portion 22 in such a way that on the one
hand the braid comes to lie externally on the crimp portion
22 in circumferential direction U and the electric leads of
the cable are arranged inside the crimp portion 22. A
crimp barrel, likewise not shown in the drawing, is pushed
over the braid and the crimp portion 22, which barrel is
pressed together by means of a crimping tool in a radial
direction R of the crimp portion 22 such that the braid,
the crimp portion 22 and the electric leads of the cable
are fixed on one another by the crimp barrel. The plasti-
cally deformed crimp barrel holds this combination in a
fixed state in relation to one another.
�[0026] To prevent the braid of the electric cable lying
outside on the crimp portion 22 from penetrating inwards
into the crimp portion 22 due to the crimp subportions
120, 220 deforming too strongly and thus to gaping abut-

ting edges 26, the crimp portion has a configuration ac-
cording to the invention. According to the invention at
least one region 122 of one shield part 100 and one region
222 of the other shield part 200 overlap in one section
and on an abutting edge 26 in a so-�called overlap portion
24, which extends at least partly in the circumferential
direction U of the crimp portion 22. Preferably at least
one such overlap portion 24 is provided for each abutting
edge 26.
�[0027] Due to this, an evading movement of one crimp
subportion 120, 220 relative to the other crimp subportion
220, 120 is prevented for a respective abutting edge 26,
at least in a radial direction R of the crimp portion 22. In
this regard too strong a deformation of the crimp portion
22 is averted, and due to the overlapping of the two re-
gions 122, 222 the braid or a part thereof can no longer
penetrate inwards into the crimp portion 22 and possibly
cause electrical short circuits.
�[0028] According to the invention there is now a plu-
rality of possibilities for configuring an individual overlap
portion 24 on the one hand and on the other hand for
providing combinations thereof or respectively an indi-
vidual section on a single abutting edge or a plurality of
abutting edges 26. Thus individual overlap portions 24
are possible, which facilitate a movement restriction in
only one (see Figs. 1 and 2) or in both radial directions
R (shown dashed in figure 1) of the crimp portion 22.
According to the invention, it is important that the two
regions 122, 222 of the shield parts 100, 200 overlap.
�[0029] Furthermore, a plurality of embodiments are
possible to configure those two regions 122, 222, which
form a single overlap portion 24 of the two crimp subpor-
tions 120, 220. For one region 122 a positioning projec-
tion 122, such as for example a tooth 122, a peg 122 or
a lug 122, and for the other region 222 a positioning re-
cess 222, such as for example a pocket 222 (open or
closed in the radial direction R), a seam 222 or an im-
pression 222 is applicable. In this case the positioning
recess 222 can also be dispensed with, which can de-
pend on the crimping tool used.
�[0030] One such embodiment is shown explicitly in the
drawing (Figs. 1 and 2), a second one is shown dashed
(only Fig. 1) and a third is shown dotted (likewise only
Fig. 1). In all three cases the regions 122, 222 concerned
are positioning projections 122 and positioning recesses
222 corresponding to one another, which preferably ex-
tend in the circumferential direction U of the crimp portion
22.
�[0031] In cases one and two the positioning projections
122 and the positioning recesses 222 are configured in
a tooth-�like manner, wherein the positioning recesses
222 are configured somewhat larger in the relevant di-
mensions than the positioning projections 122. Further-
more, both preferably have an undercut-�free profile in
radial direction R, can therefore be fitted into or onto one
another without any problem. In the third case, the posi-
tioning recess 222 is instead an extended seam 50. The
invention is hereby easily applicable to existing shield
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parts 200.
�[0032] In the explicitly shown embodiment, the shield
part 100 has two positioning projections 122 on its crimp
subportion 120 in the region of an abutting edge 26 (Fig.
1) and a single positioning projection 122 in the region
of the abutting edge 26 lying opposite this (Fig. 2). Anal-
ogous to this the shield part 200 has two positioning re-
cesses 222 on its crimp subportion 220 in the region of
the first abutting edge 26 (Fig. 1) and a single positioning
recess 222 in the region of the second abutting edge 26
(Fig. 2). In this case a single positioning recess or a plu-
rality of positioning recesses 222 in radial direction R can
be open pockets 222 or seams 222.
�[0033] The respective positioning projections 122 pro-
trude from the crimp subportion 120 in circumferential
direction U, downwards with reference to the drawing,
from the respective abutting edge 26 and extend into the
positioning recesses 222, which are open outwards in a
radial direction R and closed inwards and which likewise
extend in circumferential direction U. Due to this, the
crimp subportion 120 can no longer shift inwards into the
crimp portion 22 with reference to the crimp subportion
220 in the region of the abutting edges 26.
�[0034] Another number and/or distribution of these
overlap portions 24 is naturally applicable. Thus it is pos-
sible for example depending on a length of the crimp
portion 22 to provide only a single overlap portion or a
plurality of overlap portions 24 of the two crimp subpor-
tions 120, 220 for each abutting edge 26. Quite generally
the number of overlap portions 24 for each abutting edge
26 is freely selectable. It is also possible according to the
invention to close the positioning recesses 222 in both
radial directions R and in longitudinal direction L at least
partly, so that even a movement of the crimp subportion
120 outwards in relation to the crimp subportion 220 is
no longer possible.
�[0035] The latter function is also fulfilled by the embod-
iment of the invention shown only by dashed lines in fig-
ure 1. In this case both shield parts 100, 200 have on
each or only on one abutting edge 26 at least one posi-
tioning projection 122 and at least one positioning recess
222 corresponding thereto. The embodiment shown in
figure 1, however, shows on a side lying opposite the end
face 32 of the electrical connector 1 two positioning pro-
jections 120 on crimp subportion 120 and a single posi-
tioning projection 120 on the other crimp subportion 220.
In this case the single positioning projection 122 is ar-
ranged between the two other positioning projections
122. An region can be formed by analogy on the other
abutting edge 26.
�[0036] In this embodiment of the invention, all position-
ing recesses 222 are accessible from outside (therefore
from outside the crimp portion 22) for the positioning pro-
jections 122. This can be configured differently, however.
It is thus possible for example to arrange only a single
positioning projection or a plurality or all positioning pro-
jections 122 and their corresponding positioning recess-
es 222 in such a way that the positioning projections 122

can engage in the relevant positioning recesses 222 in-
side the crimp portion 22.
�[0037] It is naturally possible according to the invention
to arrange differently configured overlap portions 24 be-
tween the two crimp subportions 120, 220. It is thus pos-
sible for example to let the two crimp subportions 120,
220 overlap over substantially the entire length of the
crimp portion 22 on an abutting edge 26. In this case a
crimp subportion 120, 220 can be slotted also in circum-
ferential direction U, so that the other crimp subportion
220, 120 is pluggable with a radial section into this slot
in such a way that the walls of the crimp subportions 120,
220 are arranged offset in parallel to one another and
thus a mutual shift in both radial directions can be pre-
vented.
�[0038] When using a lug 122 as a positioning projec-
tion 122 in particular, it is possible to omit the positioning
recess 222; i.e. the lug 122 concerned simply rests on
the crimp subportion 220. Furthermore, the positioning
recess 222 in this case can be formed as an impression
122. In addition, to produce the positioning recess 222,
the crimp subportion 220 can be slotted in circumferential
direction U, wherein a circumferential section of the crimp
subportion 220 that has been cut free is then bent radially
outwards and the positioning recess 222 is obtained thus.
This is also possible with slots of the crimp subportion in
circumferential direction U and longitudinal direction L.
�[0039] In the explicitly shown embodiment, the two
shield parts 100, 200 are configured in such a way that
the positioning projections 112 are provided on that
shield part 100 that also has the catching recesses 140
for the catch mechanism 40 of the two shield parts 100,
200.

Claims

1. Electromagnetic shield for an electrical connector
(1), in particular an electrical plug connector (1), with
two shield parts (100, 200) connectable to one an-
other, wherein
in a crimp portion (22) of the electromagnetic shield
(20), an region (122) of one shield part (100) and an
region (222) of the other shield part (100) overlap in
an overlap portion (24).

2. Electromagnetic shield according to claim 1, wherein
the overlap portion (24) of the two regions (122, 222)
of the shield parts (100, 200) extends along a portion
of a longitudinal direction (L) of the crimp portion (22).

3. Electromagnetic shield according to either claim 1
or claim 2, wherein a plurality of overlap portions (24)
is provided between the two shield parts (100, 200)
and these overlap portions (24) extend along one or
more abutting edges (26) of the crimp portion (22).

4. Electromagnetic shield according to any one of
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claims 1 to 3, wherein a plurality of overlap portions
(24) is provided between the two shield parts (100,
200) along a single abutting edge (26) of the crimp
portion (22).

5. Electromagnetic shield according to any one of
claims 1 to 4, wherein the overlap portions (24) of
the two shield parts (100, 200) are formed in such a
way along a single abutting edge (26) that in a radial
direction (R) of the crimp portion (22) at least one
overlap portion (24) has a differently offset overlap
of the two regions (222, 122) than a second overlap
portion (24).

6. Electromagnetic shield according to any one of
claims 1 to 5, wherein the region (122) of one shield
part (100) is a positioning projection (122) and the
region (222) of the other shield part (200) is a posi-
tioning recess (222).

7. Electromagnetic shield according to any one of
claims 1 to 6, wherein the region (122) or the posi-
tioning projection (122) of one shield part (100) is a
tooth (122), a peg (122) or a lug (122), and the region
(222) or the positioning recess (122) of the other
shield part (200) is a pocket (222), a seam (222) or
an impression (222).

8. Electromagnetic shield according to any one of
claims 1 to 7, wherein the region (122) or the posi-
tioning projection (122) of one shield part (100) and
the region (222) or the positioning recess (122) of
the other shield part (200) have shapes correspond-
ing to one another, which have preferably an under-
cut-�free profile.

9. Electromagnetic shield according to any one of
claims 1 to 8, wherein the region (122) or the posi-
tioning projection (122) of one shield part (100) is
insertable into or applicable to the region (222) or
the positioning recess (122) of the other shield part
(200).

10. Electromagnetic shield according to any one of
claims 1 to 9, wherein the region (122) or the posi-
tioning projection (122) of one shield part (100) ex-
tends in a circumferential direction (U) of the crimp
portion (22) of the electromagnetic shield (20).

11. Electrical connector, in particular pin (1) or socket
connector (1) for the motor vehicle or consumer
goods sector, with an electromagnetic shield (20)
according to any one of claims 1 to 9, wherein the
electrical connector (1) has at least two, preferably
external, shield parts (100, 200).

12. Electrical connector according to claim 11, wherein
the electrical connector (1) is an electrical elbow con-

nector (1), which has preferably a 45° or a 90° angle.
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