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(57)  Aplug (100) is designed for being plugged into
aconnector assembly (200). The plug comprises aninner
end (101), an outer end (102) and a contact section (130)
thatis arranged between the inner end and the outer end.
The inner end and the outer end are both electrically iso-
lated against the contact section. The plug comprises a
fixation means (150) for fixating an electric lead (160) to
the plug (100). The fixation means (150) is electrically
connected to the contact section (130).
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100~ ;181
182!1/80 160
102,122
-
VI/] I ‘ Y‘g143
% : 141
Z |
' 140
120 :
161~ |
\ Y 150,151,152
b D %| 130
/
173\§ = //131
12— R
\T\V
170 171] 172 121
14 |
10 103
i
|
113
1M 7 101
190,191
Fig. 1

Printed by Jouve, 75001 PARIS (FR)



1 EP 2 876 742 A1 2

Description

[0001] The present invention relates to a plug accord-
ing to claims 1 and 15 and to a connector assembly ac-
cording to claim 16.

[0002] Connector assemblies for connecting medium
voltage cables are known in the state of the art. Itis known
that during service and installation conditions the cables
connected to such connector assemblies may have to
be grounded for safety reasons.

[0003] Itis an object of the presentinvention to provide
a plug. This objective is achieved by a plug according to
claim 1 and by a plug according to claim 15. Itis a further
object of the present invention to provide a connector
assembly. This objective is achieved by a connector as-
sembly according to claim 16. Preferred embodiments
are disclosed in the dependent claims.

[0004] A plug is designed for being plugged into a con-
nector assembly. The plug comprises an inner end, an
outer end and a contact section that is arranged between
the inner end and the outer end. The inner end and the
outer end are both electrically isolated against the contact
section. The plug comprises a fixation means for fixating
an electric lead to the plug. The fixation means is elec-
trically connected to the contact section. Advantageous-
ly, this plug allows to connect an electric lead to the fix-
ation means of the plug before the plug is plugged into
a connector assembly. The electric lead can be connect-
ed to a ground contact. This ensures that the plug and
the connector assembly are grounded at all times while
plugging the plug into the connector assembly. Advan-
tageously this increases the safety of the plug and the
connector assembly and the safety for the personnel to
install the plug.

[0005] Inanembodiment of the plug, the plug compris-
es an electric lead that is fixated to the fixation means.
The electric lead is electrically connected to the contact
section. Advantageously the electric lead connected to
the fixation means of the plug can be electrically con-
nected to a ground contact to electrically ground the plug.
This ensures that the plug is grounded at all times while
plugging the plug into a connector assembly. The electric
lead may for example be at least one flexible wire with
an insulating cover.

[0006] In an embodiment of the plug, the electric lead
is at least partially arranged inside the plug. The electric
lead emerges from the plug at the outer end of the plug.
Advantageously this allows to electrically connect the
electric lead to an external ground contact.

[0007] Inanembodiment of the plug, the plug compris-
es an inner portion and an outer portion. A front side of
the inner portion forms the inner end of the plug. A rear
side of the outer portion forms the outer end of the plug.
This allows to adapt the shape of the plug to the shape
of a socket of a connector assembly.

[0008] In an embodiment of the plug, the inner portion
can be rotated around a longitudinal axis of the inner
portion without rotation of the outer portion. Advanta-
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geously this allows to screw the inner portion of the plug
into a socket of a connector assembly without rotation of
the outer portion. This prevents an electric lead connect-
ed to the outer portion of the plug from being twisted while
the plug is plugged into a connector assembly.

[0009] In an embodiment of the plug, the inner portion
and the outer portion are separable. Advantageously this
allows to insert the inner portion and the outer portion of
the plug into a connector assembly one after another.
This prevents an electric lead connected to the outer por-
tion of the plug from being twisted while the inner portion
of the plug is inserted in a connector assembly.

[0010] In an embodiment of the plug, the inner portion
and the outer portion can be connected with a bayonet
mount. Advantageously this allows to easily connect the
inner portion and the outer portion of the plug. Connecting
the inner portion and the outer portion of the plug can
advantageously also be carried out from the distance us-
ing an operating rod. This allows to plug the plug into a
connector assembly that is located at a position that is
difficult to access, for example in the underground.
[0011] In an embodiment of the plug, the inner portion
and the outer portion are connected with a swivel joint.
Advantageously this allows to rotate the inner portion and
the outer portion of the plug independently from each
other. This for example allows to screw the inner portion
of the plug into a connector assembly without rotating
the outer portion of the plug. Advantageously this pre-
vents an electric lead connected to the outer portion of
the plug from being twisted.

[0012] Inanembodiment of the plug, the plug compris-
es a shaft that extends through the outer portion to the
outer end of the plug. Advantageously the shaft allows
tohandle the plug while plugging the plug into a connector
assembly.

[0013] In an embodiment of the plug, the outer end of
the plug comprises at least one pin for forming a bayonet
mount. Advantageously this allows to connect an oper-
ating rod to the outer end of the plug for handling the plug
from a distance. This allows to plug the plug into a con-
nector assembly that is not easily accessible.

[0014] In an embodiment of the plug, the at least one
pin is arranged on the shaft. Advantageously this allows
to handle the plug with an operating rod that is connected
to the shaft using a bayonet mount.

[0015] In an embodiment of the plug, a connection
means is arranged at the inner end of the plug. The con-
nection means allows to connect the plug to a connector
assembly.

[0016] In an embodiment of the plug, the connection
means comprises a threaded boss. Advantageously this
allows to screw the plug into a connector assembly to
firmly fix the plug in the connector assembly.

[0017] In an embodiment of the plug, the contact sec-
tion comprises a cylindrical surface. Advantageously this
allows to establish an electric connection between the
contact section of the plug and a contact area of a con-
nector assembly that is arranged on an inner wall of the
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socket of that connector assembly. The cylindrical sur-
face of the contact section ensures a reliable electric con-
tact that is independent of an angular orientation of the
plug.

[0018] A connector assembly comprises a plug of the
aforementioned kind and a socket. A contact area is
formed at a part of the inner surface of the socket. The
plug can be arranged in the socket such that the contact
section of the plug is electrically connected to the contact
area of the socket. Advantageously the plug allows to
electrically connect the contact area of the socket of the
connector assembly to aground contactin areliable man-
ner.

[0019] Another plug is designed for being plugged into
aconnector assembly. This plug comprises aninner end,
an outer end and a contact section that is arranged be-
tween the inner end and the outer end. The outer end is
electrically isolated against the contact section. The plug
comprises a fixation means for fixating an electric lead
to the plug. The fixation means is electrically connected
to the inner end and the contact section. This plug allows
to electrically connect a cable terminal of a connector
assembly to an external ground contact and to simulta-
neously connect a busbar of the connector assembly to
the external ground contact. Advantageously, the plug
allows to connect an electric lead to the fixation means
of the plug before the plug is plugged into the connector
assembly. The electriclead can be connected to aground
contact. This ensures that the plug and the connector
assembly are grounded at all times while plugging the
plug into the connector assembly. Advantageously this
increases the safety of the plug and the connector as-
sembly and the safety for the personnel to install the plug.
[0020] The invention will now be explained in more de-
tail with reference to the Figures in which:

Figure 1  shows a schematic sectional view of a first
plug;

Figure 2  shows a schematic sectional view of the first
plug arranged in a socket of a connector as-
sembly;

Figure 3  shows a schematic sectional view of a sec-
ond plug;

Figure 4  shows a schematic sectional view of a third
plug;

Figure 5 shows a schematic sectional view of a fourth
plug; and

Figure 6 shows a schematic sectional view of a fifth
plug.

[0021] Figure 1 shows a schematic and partially sliced

side view of a first plug 100. The first plug 100 can be
used to provide a ground contact (earthing contact) for
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an electric connector assembly. To this end, the first plug
100 can be arranged in a socket of that connector as-
sembly.

[0022] Thefirst plug 100 comprises an elongate shape
with an inner end 101 and an outer end 102 that is op-
posed to the inner end 101. The first plug 100 is substan-
tially rotationally symmetric with respect to a longitudinal
axis 103 of the first plug 100. In the example shown in
Figure 1 the first plug 100 comprises a partially conical
shape such that a diameter of the first plug 100 in a di-
rection perpendicular to the longitudinal axis 103 de-
creases from the outer end 102 towards the inner end
101 of the first plug 100. The first plug 100 could however
be designed with a cylindrical shape or another shape.
[0023] The first plug 100 comprises an inner portion
110 and an outer portion 120. The inner portion 110 and
the outer portion 120 are arranged one after another
along the longitudinal axis 103 of the first plug 100. The
inner portion 110 comprises a front side 111 and an op-
posed rear side 112. The front side 111 of the inner por-
tion 110 forms the inner end 101 of the first plug 100.
The outer portion 120 comprises a front side 121 and a
rear side 122 that is opposed to the front side 121. The
front side 121 of the outer portion 120 faces the rear side
112 of the inner portion 110. The rear side 122 of the
outer portion 120 forms the outer end 102 of the first plug
100.

[0024] Theinnerportion 110is partially or entirely com-
posed out of an electrically insulating material to ensure
that the front side 111 of the inner portion 110 is electri-
cally insulated against the rear side 112 of the inner por-
tion 110. At the front side 111 the inner portion 110 may
comprise a front element 113. At the rear side 112 the
inner portion 110 may comprise a rear element 114. The
front element 113 and the rear element 114 may com-
prise a mechnically robust material for providing an im-
proved mechanical behaviour. The frontelement 113 and
the rear element 114 may also comprise an electrically
conductive material for an improved electrical behaviour.
The front element 113 and the rear element 114 may for
example comprise a metal or a plastic material that is
coated with a conductive material.

[0025] A connection means 190 is arranged at the front
side 111 of the inner portion 110. The connection means
190 serves to mechanically connect the first plug 100 to
a socket of a connector assembly. In the example de-
picted in Figure 1 the connection means 190 comprises
a threaded boss 191 that is arranged in parallel to the
longitudinal axis 103 of the first plug 100. The connection
means 190 may comprise a mechanically robust mate-
rial, for example a metal.

[0026] The outer portion 120 of the first plug 100 com-
prises a contact section 130 and a shell 140. The contact
section 130 adjoins the front side 121 of the outer portion
120. The shell 140 extends from the contact section 130
towards the rear side 122 of the outer portion 120.
[0027] The contact section 130 comprises a contact
area 131 that forms a part of the lateral area of the outer
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portion 120 of the first plug 100. The contact area 131 is
preferably ring-shaped but may comprise other shapes
as well. The contact section 130 further comprises a rear
face 132 that is oriented towards the rear side 122 of the
outer portion 120.

[0028] The contact area 131 of the contact section 130
comprises an electrically conductive material, preferably
a metal. The contact area 131 of the contact section 130
is electrically connected to the rear face 132 of the contact
section 130. To this end the entire contact section 130
may be composed out of an electrically conductive ma-
terial, for example a metal. The contact section 130 may
however also comprise other materials.

[0029] The shell 140 is connected to the contact sec-
tion 130. The shell 140 is arranged around a preferably
at least partially hollow interior of the outer portion 120.
The shell 140 may for example be of tubular shape. The
shell 140 may comprise an electrically conducting or in-
sulating material. Atthe rear side 122 of the outer portion
120 the shell 140 may be closed with a cap 141 and a
fixing ring 142 as shown in Figure 1. The rear side 122
of the outer portion 120 of the first plug 100 and thus the
outer end 102 of the first plug 100 are electrically insu-
lated against the contact section 130 of the outer portion
120. If the shell 140 comprises an electrically conductive
material, the cap 141 comprises an electrically insulating
material to electrically isolate the rear side 122 of the
outer portion 120 against the contact section 130.
[0030] A fixation means 150 is arranged at the rear
face 132 of the contact section 130 of the outer portion
120 of the first plug 100. The fixation means 150 may for
example comprise a threaded bore 151 but can also be
designed as an area designated for welding or soldering.
The fixation means 150 is electrically connected to the
rear face 132 of the contact section 130 and thus also
electrically connected to the contact area 131 of the outer
portion 120 of the first plug 100.

[0031] Thefixation means 150 can be used to mechan-
ically and electrically connect an electric lead 160 to the
contact section 130 of the outer portion 120 of the first
plug 100. The electric lead 160 may for example be de-
signed as a flexible wire that comprises an insulating cov-
er. The electric lead 160 may comprise a connector 161
that is arranged at an end of the electric lead 160 and
can be fixated to the fixation means 150 of the first plug
100, for example using a screw 152. The electric lead
160 may also be connected to the fixation means 150 by
welding or soldering.

[0032] The connection between the electric lead 160
and the fixation means 150 creates an electric connection
between the electric lead 160 and the contact area 131
of the contact section 130 of the outer portion 120 of the
first plug 100. An opposed end of the electric lead 160
may for example be connected to a ground contact. The
electric lead 160 runs from the fixation means 150 ar-
ranged at the rear face 132 of the contact section 130 of
the outer portion 120 of the first plug 100 through the
hollow interior space of the outer portion 120 that is en-
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closed by the shell 140 and emerges from the outer por-
tion 120 of the first plug 100 through an opening in the
cap 141 at the rear side 112 of the outer portion 120 of
the first plug 100.

[0033] Alternatively, the electric lead 160 may be mold-
ed-in in the material of shell 140. In this case the electric
lead 160 extends from the rear face 132 of the contact
section 130 of the outer portion 120 of the first plug 100
through the shell 140 and emerges from the outer portion
120 at the rear side 112 of the outer portion 120 of the
first plug 100. Outside the outer portion 120 of the first
plug 100 the electric lead 160 may be connectable to a
further electric lead. In this case the shell 140 does not
need to be partially hollow.

[0034] The inner portion 110 and the outer portion 120
of the first plug 100 can be connected to each other using
an inner bayonet mount 170. An inner shaft 171 is ar-
ranged at the rear side 112 of the inner portion 110. The
inner shaft 171 is oriented along the longitudinal axis 103
of the first plug 100. The inner shaft 171 comprises one
or more inner pins 172. The outer portion 120 of the first
plug 100 comprises one or more inner slots 173 arranged
at the front side 121 of the outer portion 120. The inner
slots 173 may for example be arranged in the contact
section 130 of the outer portion 120. The one or more
inner pins 172 of the inner portion 110 and the one or
more inner slots 173 of the outer portion 120 together
form the inner bayonet mount 170 that allows to connect
the inner portion 110 and the outer portion 120 of the first
plug 100 to each other and to disconnect the outer portion
120 from the inner portion 110 of the first plug 100.
[0035] The first plug 100 further comprises an outer
shaft 181 that extends from the rear face 132 of the con-
tact section 130 of the outer portion 120 through the outer
portion 120 to the outer end 102 of the first plug 100. The
outer shaft 181 extends through a part of the outer portion
120 that is enclosed by the shell 140 of the outer portion
120. The outer shaft 181 extends through an opening in
the cap 141 of the shell 140.

[0036] The outer shaft 181 preferably comprises an
electrically insulating material such that at least an outer
end of the outer shaft 181 at the outer end 102 of the first
plug 100 is electrically insulated against the contact sec-
tion 130 of the outer portion 120 of the first plug 100.
[0037] The outer shaft 181 of the first plug 100 com-
prises one or more outer pins 182 arranged at the outer
end of the outer shaft 181. The one or more outer pins
182 may form parts of an outer bayonet mount 180. The
outer bayonet mount 180 can be used to connect an op-
erating rod to the outer shaft 181 of the first plug 100.
The operating rod can be used to handle the first plug
100 from the distance.

[0038] The outer shaft 181 and the one or more outer
pins 182 preferably comprise the same sizes as the inner
shaft 171 and the one or more inner pins 172 of the inner
bayonet mount 170. In this case the operating rod that
can be connected to the outer shaft 181 using the outer
bayonet mount 180 can also be connected to the inner
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shaft 171 using the inner bayonet mount 170 to handle
the inner portion 110 of the first plug 100 when the outer
portion 120 of the first plug 100 is not connected to the
inner portion 110 of the first plug 100.

[0039] Figure 2 shows a schematic sectional view of a
part of a connector assembly 200. The connector assem-
bly 200 comprises the first plug 100 of Figure 1. The
connector assembly 200 may serve to provide an elec-
trical connection between a plurality of medium voltage
cables. The connector assembly 200 may for example
serve to provide an electrical connection between cables
that are designed for voltages between 1 kV and 72 kV.
The electrical connections between the cables provided
by the connector assembly 200 can be interrupted for
service, installation, monitoring or the like. The first plug
100 serves to electrically connect one of the cables to a
ground contact during such a service, installation, mon-
itoring or the like.

[0040] The connector assembly 200 comprises a bus-
bar 230. The busbar 230 comprises an electrically con-
ductive material, preferably a metal. The connector as-
sembly 200 further comprises a cable terminal 220 that
is designed to be connected to one cable. The cable ter-
minal 220 also comprises an electrically conductive ma-
terial, preferably a metal. The cable terminal 220 and the
busbar 230 are both arranged in a housing 240 of the
connector assembly 200 such that the cable terminal 220
and the busbar 230 are spaced apart from each other.
The housing 240 comprises an electrically insulating ma-
terial. The connector assembly 200 may comprise further
cable terminals to be connected to further cables that are
not depicted in Figure 2.

[0041] The housing 240 of the connector assembly 200
comprises a socket 210. The socket 210 extends from
an outer opening of the housing 240 to the busbar 230.
The socket 210 comprises an inner surface 211. In a
middle section of the socket 210 a contact area 221 of
the cable terminal 220 is accessible at the inner surface
211 of the socket 210. To this end the socket 210 may
for example extend through a contact ring of the cable
terminal 220. The busbar 230 comprises a connection
means 231 that is accessible at the socket 210 of the
connector assembly 200. The connection means 231
may for example comprise a threaded bore 232.

[0042] Thefirstplug 100 can be arranged in the socket
210 of the connector assembly 200 to electrically connect
the cable terminal 220 to a ground contact, as is shown
in Figure 2. When the first plug 100 is arranged in the
socket 210 of the connector assembly 200, the contact
area 131 of the contact section 130 of the outer portion
120 of thefirst plug 100 is in electric contact to the contact
area 221 of the cable terminal 220 of the connector as-
sembly 200. The contact section 130 of the first plug 100
is electrically connected to a ground contact via the elec-
tric lead 160. The cable terminal 220 of the connector
assembly 200 is electrically insulated against the busbar
230 of the connector assembly 200 by the electrically
insulating inner portion 110 of the first plug 100.
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[0043] Inordertoarrange the first plug 100 in the sock-
et 210 of the connector assembly 200, the inner portion
110 and the outer portion 120 of the first plug 100 are
first separated from each other by opening the inner bay-
onet mount 170. An operating rod is connected to the
inner shaft 171 of the inner portion 110 using the inner
bayonetmount170. Theinner portion 110is theninserted
into the socket 210 of the connector assembly 200. The
connection means 190 at the front side 111 of the inner
portion 110 is connected to the connection means 231
of the busbar 230 of the connector assembly 200. In case
that the connection means 190 of the inner portion 110
comprises a threaded boss 191 and that the connection
means 231 of the busbar 230 comprises a threaded bore
232, the threaded boss 191 of the inner portion 110 of
the first plug 100 is screwed into the threaded bore 232
of the busbar 230 of the connector assembly 200 by ro-
tating the inner portion 110 of the first plug 100 around
the longitudinal axis 103 of the first plug 100.

[0044] Once the inner portion 110 of the first plug 100
is installed in the socket 210 of the connector assembly
200, the outer portion 120 of the first plug 100 can be
inserted into the socket 210 of the connector assembly
200. The electric lead 160 is fixated to the fixation means
150 of the outer portion 120 of the first plug 100. The
electric lead 160 is also connected to an external ground
contact. Then the operating rod is connected to the outer
shaft 181 of the outer portion 120 of the first plug 100
using the outer bayonet mount 180. The outer portion
120 is inserted into the socket 210 and connected to the
inner portion 110 using the inner bayonet mount 170.
Connecting the outer portion 120 to the inner portion 110
using the inner bayonet mount 170 requires only a slight
rotation of the outer portion 120 around the longitudinal
axis 103 that does not twist the electric lead 160 around
an undesirably large angle. Once the outer portion 120
is arranged in the socket 210 of the connector assembly
200 the cable terminal 220 of the connector assembly
200 is immediately connected to the external ground con-
tact via the contact section 130 of the first plug 100 and
the electric lead 160.

[0045] Removal of the first plug 100 from the socket
210 ofthe connector assembly 200 follows the same han-
dling steps in opposite order.

[0046] Figure 3 shows a schematic sectional drawing
of a second plug 300. The second plug 300 can be
plugged into the socket 210 of the connector assembly
200 instead of the first plug 100 to electrically connect
the cable terminal 220 of the connector assembly 200 to
an external ground contact. The second plug 300 is sim-
ilar to the first plug 100. The following description will
focus on the differences between the second plug 300
and the first plug 100. Components that are not explained
in detail can be assumed to be similar to the respective
components of the first plug 100 such that the description
of the first plug 100 applies also to the respective com-
ponents of the second plug 300.

[0047] Thesecond plug 300 comprises aninnerportion
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310 and an outer portion 320. The inner portion 310 com-
prises afrontside 311 and arear side 312 thatis opposed
to the front side 311. The outer portion 320 comprises a
front side 321 and a rear side 322 that is opposed to the
frontside 321. The inner portion 310 and the outer portion
320 are arranged one after another along a longitudinal
axis 303 of the second plug 300 such that the front side
321 of the outer portion 320 faces the rear side 312 of
the inner portion 310. The front side 311 of the inner
portion 310 forms an inner end 301 of the second plug
300. The rear side 322 of the outer portion 320 forms an
outer end 302 of the second plug 300.

[0048] A connection means 390 is arranged at the front
side 311 of the inner portion 310. The connection means
390 may for example comprise athreaded boss 391. The
connection means 390 is electrically isolated against the
rear side 312 of the inner portion 310.

[0049] The outer portion 320 comprises a contact sec-
tion 330 with an electrically conductive contact area 331
that forms part of the lateral surface of the outer portion
320. The contact area 331 of the contact section 330 is
electrically connected to a rear face 332 of the contact
section 330 that is oriented towards the rear side 322 of
the outer portion 320.

[0050] A shell 340 of the outer portion 320 extends
from the contact section 330 of the outer portion 320 to
the rear side 322 of the outer portion 320. The shell 340
is preferably at least partially hollow. At the rear side 322
of the outer portion 320 the outer portion 320 can be
closed by a cap 341 and a fixing ring 342. The shell 340
and/or the cap 341 electrically isolate the contact section
330 of the outer portion 320 against the rear side 322 of
the outer portion 320.

[0051] A fixation means 350 is arranged at the rear
face 332 of the contact section 330 of the outer portion
320. The fixation means 350 may comprise a threaded
bore 351 but can also be designed as an area designated
for welding or soldering. The fixation means 350 is elec-
trically connected to the contact area 331 of the contact
section 330. An electric lead 360 with a connector 361
can be connected to the fixation means 350, for example
using a screw 352 or by means of soldering or welding,
such that the electric lead 360 is electrically connected
to the contact area 331 of the contact section 330.
[0052] The electric lead 360 extends through the par-
tially hollow outer portion 320 and emerges from the outer
portion 320 through an opening in the cap 341 at the
outer end 302 of the second plug 300.

[0053] Theinner portion 310 and the outer portion 320
are connected to each other using a swivel joint 370. The
inner portion 310 and the outer portion 320 of the second
plug 300 can not be separated from each other. The swiv-
el joint 370 of the second plug 300 however allows to
rotate the inner portion 310 of the second plug 300 around
the longitudinal axis 303 without rotation of the outer por-
tion 320 of the second plug 300.

[0054] The swivel joint 370 comprises a shaft 371 that
extends from the rear side 312 of the inner portion 310
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along the longitudinal axis 303 through the entire outer
portion 320 of the second plug 300. The shaft 371 enters
the outer portion 320 through an opening 372 of the con-
tact section 330 at the front side 321 of the outer portion
320 and exits from the outer portion 320 through an open-
ing in the cap 341 of the outer portion 320 at the rear side
322 of the outer portion 320. A flange 373 is rigidly con-
nected to the shaft 371 such that the part of the contact
section 330 of the outer portion 320 comprising the open-
ing 372 is arranged between the rear side 312 of the inner
portion 310 and the flange 373 connected to the shaft
371. This prevents the inner portion 310 from being sep-
arated from the outer portion 320. The shaft 371 can ro-
tate freely around the longitudinal axis 303 in the opening
372 of the contact section 330 of the outer portion 320,
allowing the inner portion 310 and the outer portion 320
of the second plug 300 to rotate independently around
the longitudinal axis 303.

[0055] An outer end of the shaft 371 is arranged at the
outer end 302 of the second plug 300. The outer end of
the shaft 371 comprises one or more outer pins 381 that
form part of an outer bayonet mount 380. The outer bay-
onet mount 380 can be used to connect an operating rod
to the shaft 371 of the second plug 300. The operating
rod can be used to plug the second plug 300 into the
socket 210 of the connector assembly 200. The operating
rod connected to the shaft 371 using the outer bayonet
mount 380 allows to screw the connection means 390 of
the inner portion 310 into the connection means 231 of
the connector assembly 200 by rotating the shaft 371
and the inner portion 310 of the second plug 300 around
the longitudinal axis 303. The swivel joint 370 of the sec-
ond plug 300 allows the inner portion 310 of the second
plug 300 to rotate independently of the outer portion 320
of the second plug 300 and thus prevents the electric
lead 360 from being twisted while the inner portion 310
of the second plug 300 is screwed into the socket 210 of
the connector assembly 200.

[0056] Figure 4 shows a schematic sectional view of a
third plug 400. The third plug 400 can be used instead
of the first plug 100 to electrically connect the cable ter-
minal 220 of the connector assembly 200 to an external
ground contact. The third plug 400 is similar to the first
plug 100 and the second plug 300. The following descrip-
tion will focus on the differences between the third plug
400 andthefirstand second plugs 100, 300. Components
of the third plug 400 that are not described in detail can
be assumed to be similar to the respective components
of the first and second plugs 100, 300, such that the de-
scription of the respective components of the first and
second plugs 100, 300 equally applies to these compo-
nents of the third plug 400.

[0057] The third plug 400 comprises an inner portion
410 and an outer portion 420. The inner portion 410 com-
prises afront side 411 and arear side 412 thatis opposed
to the front side 411. The outer portion 420 comprises a
front side 421 and a rear side 422 that is opposed to the
frontside 421. Theinner portion 410 and the outer portion
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420 of the third plug 400 are arranged one after another
along a longitudinal axis 403 of the third plug 400 such
that the front side 421 of the outer portion 420 faces the
rear side 412 of the inner portion 410. The front side 411
of the inner portion 410 forms an inner end 401 of the
third plug 400. The rear side 422 of the outer portion 420
forms an outer end 402 of the third plug 400.

[0058] A connection means 490 is arranged at the front
side 411 of the inner portion 410. The connection means
490 may comprise a threaded boss 491. The connection
means 490 is electrically insulated against the rear side
412 of the inner portion 410.

[0059] The outer portion 420 of the third plug 400 is at
least partially hollow and comprises a shell 440. The shell
440 comprises an electrically conductive material, pref-
erably ametal. Aninnerwall 441 of the shell 440 encloses
the hollow space arranged inside the outer portion 420
of the third plug 400. The shell 440 extends from the front
side 421 of the outer portion 420 to the rear side 422 of
the outer portion 420. A part of the shell 440 adjoining
the front side 421 of the outer portion 420 forms a contact
section 430 of the outer portion 420. The contact section
430 comprises a contact area 431 that forms a part of an
outer lateral surface of the outer portion 420 of the third
plug 400. At the front side 421 of the outer portion 420,
the shell 440 is closed except for a central opening 472.
At the rear side 422 of the outer portion 420 of the third
plug 400 the shell 440 may be closed by an electrically
insulating cap 442 and a fixing ring 443. A fixation means
450 is arranged at the inner wall 441 of the shell 440 of
the outer portion 420 of the third plug 400. The fixation
means 450 may for example comprise a threaded bore
451 but can also be designed as an area designated for
welding or soldering. The fixation means 450 is electri-
cally connected to the contact section 430 via the shell
440. An electric lead 460 comprising a connector 461
can be connected to the fixation means 450, for example
using a screw 452 or by welding or soldering, such that
the electric lead 460 is electrically connected to the con-
tact section 430 and the contact area 431 of the outer
portion 420 of the third plug 400. The electric lead 460
extends from the fixation means 450 through the outer
portion 420 of the third plug 400 and emerges from the
outer portion 420 through an opening in the cap 442 at
the outer end 402 of the third plug 400.

[0060] A shaft 471 is arranged at the rear side 412 of
the inner portion 410 and extends along the longitudinal
axis 403 through the outer portion 420 of the third plug
400. The shaft 471 enters the outer portion 420 through
the opening 472 and exits from the outer portion 420
through a further opening in the cap 442 of the outer
portion 420. The shaft 471 comprises an outer end that
is arranged at the outer end 402 of the third plug 400.
[0061] A flange 473 is rigidly connected to the shaft
471 such that the part of the shell 440 surrounding the
opening 472 is arranged between the flange 473 and the
rear side 412 of the inner portion 410.

[0062] The shaft471, the opening 472 and the flange
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473 form a swiveljoint470 that connects the inner portion
410 and the outer portion 420 of the third plug 400 to
each other. The swivel joint470 prevents the inner portion
410 and the outer portion 420 from being separated. The
swivel joint470 however allows the inner portion 410 and
the outer portion 420 to rotate around the longitudinal
axis 403 of the third plug 400 independently.

[0063] The outer end of the shaft 471 comprises one
or more outer pins 481 thatform parts of an outer bayonet
mount 480. The outer bayonet mount 480 allows to con-
nect an operating rod to the shaft 471 of the third plug
400. The operating rod can be used to plug the third plug
400 into the socket 210 of the connector assembly 200
and to rotate the inner portion 410 of the third plug 400
around the longitudinal axis 403 to connect the connec-
tion means 490 of the third plug 400 to the connection
means 231 of the connector assembly 200. Rotating the
inner portion 410 of the third plug 400 around the longi-
tudinal axis 403 by rotating the shaft 471 around the lon-
gitudinal axis 403 does not require rotation of the outer
portion 420 of the third plug 400 around the longitudinal
axis 403. Consequently, the electric lead 460 connected
to the outer portion 420 is not twisted while the inner
portion 410 of the third plug 400 is screwed into the socket
210 of the connector assembly 200.

[0064] Figure 5 shows a schematic sectional drawing
of a fourth plug 500. The fourth plug 500 can be plugged
into the socket 210 of the connector assembly 200 in-
stead of the first plug 100 to electrically connect the cable
terminal 220 of the connector assembly 200 to an exter-
nal ground contact and to simultaneously connect the
busbar 230 to the external ground contact.

[0065] The fourth plug 500 is similar to the first plug
100. The following description will focus on the differenc-
es between the fourth plug 500 and the first plug 100.
Components that are not explained in detail can be as-
sumed to be similar to the respective components of the
fourth plug 500 such that the description of the first plug
100 applies also to the respective components of the
fourth plug 500.

[0066] The fourth plug 500 comprises aninnerend 501
and an outer end 502 that is opposed to the inner end
501. The fourth plug 500 is substantially rotationally sym-
metric with respect to a longitudinal axis 503 of the fourth
plug 500. In the example shown in Figure 5 the fourth
plug 500 comprises a partially conical shape such that a
diameter of the fourth plug 500 in a direction perpendic-
ular to the longitudinal axis 503 decreases from the outer
end 502 towards the inner end 501 of the fourth plug 500.
The fourth plug 500 could however be designed with a
cylindrical shape or another shape.

[0067] The fourth plug 500 comprises an inner shell
510 and an outer shell 520. The inner shell 510 and the
outer shell 520 are arranged one after another along the
longitudinal axis 503 of the fourth plug 500 such that the
inner shell 510 is arranged adjacently to the inner end
501 and the outer shell 520 is arranged adjacently to the
outer end 502 of the fourth plug 500. The inner shell 510
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and the outer shell 520 are fixedly connected to each
other.

[0068] The inner shell 510 and the outer shell 520 are
each at least partially hollow. At the outer end 502 of the
fourth plug 500, the outer shell 520 can be closed by a
cap 541 and a fixing ring 542.

[0069] The inner shell 510 comprises an electrically
conductive material, for example a metal. The outer shell
520 preferably comprises an electrically isolating mate-
rial, for example a plastic material. The outer shell 520
may however also comprise an electrically conductive
material. In this case the cap 541 should comprise an
electrically isolating material.

[0070] The inner shell 510 comprises an inner contact
section 511 at the inner end 501. The inner contact sec-
tion 511 is arranged at a front face of the inner shell 510.
The inner shell 510 further comprises a contact section
530 with an electrically conductive contact area 531 that
forms part of the lateral surface of the inner shell 510.
The contact area 531 of the contact section 530 is elec-
trically connected to the inner contact section 511.
[0071] The contact area 531 of the contact section 530
is also electrically connected to a rear face 532 of the
inner shell 510. The rear face 532 of the inner shell 510
is oriented towards the outer end 502 of the fourth plug
500 and towards a spaced enclosed by the partially hol-
low outer shell 520.

[0072] A fixation means 550 is arranged at the rear
face 532 of the inner shell 510. The fixation means 550
may comprise a threaded bore 551 but can also be de-
signed as an area designated for welding or soldering.
The fixation means 550 is electrically connected to the
contact area 531 of the contact section 530 and to the
inner contact section 511 of the inner shell 510.

[0073] An electric lead 560 with a connector 561 can
be connected to the fixation means 550, for example us-
ing a screw 552 or by means of soldering or welding,
such that the electric lead 560 is electrically connected
to the contact area 531 of the contact section 530 and to
the inner contact section 511 of the inner shell 510. The
electric lead 560 extends through the partially hollow out-
ershell 520 and emerges from the outer shell 520 through
an opening in the cap 541 at the outer end 502 of the
fourth plug 500.

[0074] The fourth plug 500 comprises a shaft 571 that
extends along the longitudinal axis 503 through the inner
shell 510 and the outer shell 520 of the entire fourth plug
500. The shaft 571 enters the inner shell 510 through an
opening 572 at the front face of the inner shell 510 at the
inner end 501 of the fourth plug 500 and exits from the
fourth plug 500 through an opening in the cap 541 of the
outer shell 520 at the outer end 502 of the fourth plug 500.
[0075] Near the inner end 501 of the fourth plug 500,
the shaft 571 comprises a second flange 574. The second
flange 574 extends circumferentially around the shaft
571. The second flange 574 is arranged inside the inner
shell 510 between the front face of the inner shell and an
internal first flange 573 of the inner shell 510 such that a
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swivel joint 570 is formed. The swivel joint 570 allows the
shaft 571 to rotate freely around the longitudinal axis 503
with respect to the inner shell 510 and the outer shell 520.
[0076] A connection means 590 is arranged at an inner
longitudinal end of the shaft 571 that extends through the
opening 572 beyond the inner end 501 of the fourth plug
500. The connection means 590 may for example com-
prise a threaded boss 591.

[0077] An outer end of the shaft 571 is arranged at the
outer end 502 of the second plug 500. The outer end of
the shaft 571 comprises one or more outer pins 581 that
form part of an outer bayonet mount 580. The outer bay-
onet mount 580 can be used to connect an operating rod
to the shaft 571 of the second plug 500.

[0078] The operatingrod can be used to plug the fourth
plug 500 into the socket 210 of the connector assembly
200. The operating rod connected to the shaft 571 using
the outer bayonet mount 580 allows to screw the con-
nection means 590 into the connection means 231 of the
connector assembly 200 by rotating the shaft 571 around
the longitudinal axis 503.

[0079] The swiveljoint570 of the fourth plug 500 allows
the shaft 571 of the fourth plug 500 to rotate independ-
ently of the inner shell 510 and the outer shell 520 of the
fourth plug 500 and thus prevents the electric lead 560
from being twisted while the connection means 590 of
the fourth plug 500 is screwed into the socket 210 of the
connector assembly 200.

[0080] Figure 6 shows a schematic sectional drawing
of afifth plug 600. The fifth plug 600 can be plugged into
a socket of a connector assembly similar to the connector
assembly 200 depicted in Figure 2 to electrically connect
acable terminal of that connector assembly to an external
ground contact.

[0081] The fifth plug 600 is similar to the first plug 100.
The following description will focus on the differences
between the fifth plug 600 and the first plug 100. Com-
ponents of the fifth plug 600 which are not explained in
detail can be assumed to be similar to the respective
components of the first plug 100 such that the description
of the first plug 100 applies to the respective components
of the fifth plug 600, as well.

[0082] The fifth plug 600 comprises an inner portion
610 and an outer portion 620. The inner portion 610 com-
prises a front side 611 and a rear side 612 which is op-
posed to the front side 611. The outer portion 620 com-
prises a front side 621 and a rear side 622 which is op-
posed to the front side 621. The inner portion 610 and
the outer portion 620 are arranged one after another
along a longitudinal axis 603 of the fifth plug 600 such
that the front side 621 of the outer portion 620 faces the
rear side 612 of the inner portion 610. The front side 611
of the inner portion 610 forms an inner end 601 of the
fifth plug 600. The rear side 622 of the outer portion 620
forms an outer end 602 of the fifth plug 600.

[0083] The outer portion 620 of the fifth plug 600 com-
prises a contact section 630 with an electrically conduc-
tive contact area 631. The contact area 631 forms a part
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of the front side 621 of the outer portion 620 and is ori-
ented perpendicularly to the longitudinal axis 603. At its
front side 621, the outer portion 620 comprises a larger
diameter than the inner portion 610 at its rear side 612.
Consequently, aring-shaped section of the front side 621
of the outer portion 620 does not face the rear side 612
of the inner portion 610 and forms the contact area 631
of the contact section 630.

[0084] The contact section 630 of the outer portion 620
of the fifth plug 600 comprises an outer screw thread 633
that forms part of the lateral surface of the outer portion
620. The outer screw thread 633 is provided for being
screwed into a matching screw thread of a cable terminal
220 of a connector assembly similar to the connector
assembly 200 shown in Figure 2.

[0085] The cable terminal of that connector assembly
comprises a contact area which is constructed as a ped-
estal oriented perpendicularly to the screw thread and in
parallel to the contact area 631 of the contact section 630
of the fifth plug 600. When the outer screw thread 633 of
the contact section 630 of the fifth plug 600 is screwed
into the matching screw thread of the cable terminal of
the connector assembly, the contact area 631 of the con-
tact section 630 may be pressed against the contact area
ofthe cable terminal of the connector assembly to provide
an electric connection between the contact area 631 of
the contact section 630 of the fifth plug 600 and the con-
tact area of the cable terminal of the connector assembly.
It is also possible to arrange a conductive circular coil
spring between the contact area 631 of the contact sec-
tion 630 of the fifth plug 600 and the opposed contact
area of the cable terminal of the connector assembly to
provide an electric connection between the contact sec-
tion 630 of the fifth plug 600 and the cable terminal of the
connector assembly.

[0086] The contactarea 631 of the contact section 630
is electrically connected to a rear face 632 of the contact
section 630 that is opposed to the contact area 631 and
is oriented towards the rear side 622 of the outer portion
620.

[0087] A shell 640 of the outer portion 620 extends
from the contact section 630 of the outer portion 620 to
the rear side 622 of the outer portion 620. The shell 640
is preferably at least partially hollow. At the rear side 622
of the outer portion 620, the outer portion 620 can be
closed by a cap 641 and a fixing ring 642. The shell 640
and/or the cap 641 electrically isolate the contact section
630 of the outer portion 620 against the rear side 622 of
the outer portion 620.

[0088] A fixation means 650 is arranged at the rear
face 632 of the contact section 630 of the outer portion
620. The fixation means 650 may comprise a threaded
bore 651 but can also be designed as an area designated
for welding or soldering. The fixation means 650 is elec-
trically connected to the contact area 631 of the contact
section 630. An electric lead 660 with a connector 661
can be connected to the fixation means 650, for example
using a screw 652 or by means of soldering or welding,
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such that the electric lead 660 is electrically connected
to the contact area 631 of the contact section 630.
[0089] The electric lead 660 extends through the par-
tially hollow outer portion 620 and emerges from the outer
portion 620 through an opening in the cap 641 at the
outer end 602 of the fifth plug 600.

[0090] The inner portion 610 and the outer portion 620
are connected to each other using a swivel joint 670. The
inner portion 610 and the outer portion 620 of the fifth
plug 600 cannot be separated from each other. The swiv-
el joint 670 of the fifth plug 600, however, allows for ro-
tating the inner portion 610 of the fifth plug 600 around
the longitudinal axis 603 without rotation of the outer por-
tion 620 of the fifth plug 600.

[0091] The swivel joint 670 comprises an inner shaft
671 that extends from the rear side 612 of the inner por-
tion 610 along the longitudinal axis 603 through an open-
ing 672 of the contact section 630 at the front side 621
of the outer portion 620 into the outer portion 620 of the
fifth plug 600. At a longitudinal end of the inner shaft 671
that is arranged inside the outer portion 620 of the fifth
plug 600, the inner shaft 671 comprises a flange 673 that
is rigidly connected to the inner shaft 671 such that the
part of the contact section 630 of the outer portion 620
comprising the opening 672 is arranged between the rear
side 612 of the inner portion 610 and the flange 673 con-
nected to the inner shaft 671. This prevents the inner
portion 610 from being separated from the outer portion
620. The inner shaft 671 can rotate freely around the
longitudinal axis 603 in the opening 671 of the contact
section 630 of the outer portion 620, allowing the inner
portion 610 and the outer portion 620 of the fifth plug 600
to rotate independently around the longitudinal axis 603.
[0092] Thefifth plug 600 furthermore comprises an out-
er shaft 682 which is rigidly connected to the contact sec-
tion 630 of the outer portion 620 and which extends along
the longitudinal axis 603 through the entire outer portion
620 of the fifth plug 600. The outer shaft 682 emerges
from the outer portion 620 through an opening in the cap
641 of the outer portion 620 at the rear side 622 of the
outer portion 620.

[0093] An outer end of the outer shaft 682 is arranged
at the outer end 602 of the fifth plug 600. The outer end
of the outer shaft 682 comprises one or more outer pins
681 that form part of an outer bayonet mount 680. The
outer bayonet mount 680 can be used to connect an op-
erating rod to the outer shaft 682 of the fifth plug 600.
The operating rod can be used to plug the fifth plug 600
into a socket of a connector assembly similar to the con-
nector assembly 200 shown in Figure 2.

[0094] The operating rod connected to the outer shaft
682 using the outer bayonet mount 680 allows for screw-
ing the outer screw thread 633 of the contact section 630
into the matching screw thread of the contact area of the
cable terminal of the connector assembly by rotating the
outer shaft 682 around the longitudinal axis 603. A small
number of rotations may be sufficient to completely screw
the outer screw thread 633 of the contact section 630 of
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the fifth plug 600 into the matching screw thread of the
connector assembly and to provide a reliable electrical
connection between the contact area 631 of the contact
section 630 of the fifth plug 600 and the contact area of
the cable terminal of the connector assembly. While ro-
tating the outer shaft 682 using the operating rod, the
electric lead 660 may be wound around the operating
rod. The operating rod may, however, be separated from
the outer shaft 682 using the outer bayonet mount 680
after the outer screw thread 630 of the contact section
630 of the fifth plug 600 is screwed into the matching
screw thread of the connector assembly which will re-
lease the electric lead 660 wound around the operating
rod.

[0095] The electric leads 160, 360, 460, 560, 660 of
the first plug 100, the second plug 300, the third plug 400,
the fourth plug 500 and the fifth plug 600 may be con-
nected to a voltage supply contact instead of a ground
contact. The voltage supply contact may for example be
an external voltage supply contact that is provided in a
mobile unit. In this case, the plugs 100, 300, 400, 500,
600 may be used to electrically connect a cable terminal
and/or a busbar of a connector assembly to the voltage
supply contact rather than to a ground contact. This op-
eration may for example be carried out to temporarily
remedy a disruption.

[0096] The swivel joints 370, 470, 670 of the second
plug 300, the third plug 400 and the fifth plug 600 may
be provided with lubrication to allow an independent ro-
tation of the inner portions 310, 410, 610 with respect to
the outer portions 320, 420, 620. Alternatively or addi-
tionally, the mating parts of the swivel joints 370, 470,
670 of the second plug 300, the third plug 400 and the
fifth plug 600 may comprise different types of metals or
appropriate surface coatings to reduce friction. The swiv-
el joints 370, 470, 670 may also be equipped with axial
ball bearing devices. The swivel joint 570 of the fourth
plug 500 may be designed and equipped accordingly.

Reference symbols

[0097]

100 first plug

101 inner end

102  outer end

103  longitudinal axis
110  inner portion
111 front side

112  rear side

113  front element
114  rear element
120  outer portion
121  front side

122  rear side

130  contact section
131 contact area
132  rear face
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10

140
141
142
150
151
152
160
161
170
171
172
173
180
181
182
190
191
200
210
211
220
221
230
231
232
240
300
301
302
303
310
311
312

320
321
322
330
331
332
340
341
342
350
351
352
360
361
370
371
372
373
380
381
390
391
400
401

18

shell

cap

fixing ring

fixation means
threaded bore
screw

electric lead
connector

inner bayonet mount
inner shaft

inner pin

inner slot

outer bayonet mount
outer shaft

outer pin
connection means
threaded boss
connector assembly
socket

inner surface
cable terminal
contact area
busbar
connection means
threaded bore
housing

second plug

inner end

outer end
longitudinal axis
inner portion

front side

rear side

outer portion
front side

rear side
contact section
contact area
rear face

shell

cap

fixing ring
fixation means
threaded bore
screw

electric lead
connector
swivel joint
shaft

opening

flange

outer bayonet mount
outer pin
connection means
threaded boss
third plug
inner end
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outer end

403 longitudinal axis
410 inner portion
411 front side

412 rear side

420 outer portion
421 front side

422 rear side

430 contact section
431 contact area
440 shell

441 inner wall

442 cap

443 fixing ring

450 fixation means
451 threaded bore
452 screw

460 electric lead

461 connector

470 swivel joint

471 shaft

472 opening

473 flange

480 outer bayonet mount
481 outer pin

490 connection means
491 threaded boss
500 fourth plug

501 inner end

502 outer end

503 longitudinal axis
510 inner shell

511 inner contact section
520 outer shell

530 contact section
531 contact area
532 rear face

541 cap

542 fixing ring

550 fixation means
551 threaded bore
552 screw

560 electric lead

561 connector

570 swivel joint

571 shaft

572 opening

573 first flange

574 second flange
580 outer bayonet mount
581 outer pin

590 connection means
591 threaded boss
600 fifth plug

601 inner end

602 outer end

603 longitudinal axis
610 inner portion
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1"

611 front side

612 rear side

620 outer portion
621 front side

622 rear side

630 contact section
631 contact area
632 rear face

633 outer screw thread
640 shell

641 cap

642 fixing ring

650 fixation means
651 threaded bore
652 screw

660 electric lead
661 connector

670 swivel joint
671 inner shaft
672 opening

673 flange

680 outer bayonet mount
681 outer pin

682 outer shaft

Claims

A plug (100, 300, 400, 600)

wherein the plug (100, 300, 400, 600) is designed
for being plugged into a connector assembly (200),
wherein the plug (100, 300, 400, 600) comprises an
inner end (101, 301, 401, 601), an outer end (102,
302, 402, 602) and a contact section (130, 330, 430,
630) that is arranged between the inner end (101,
301, 401, 601) and the outer end (102, 302, 402,
602),

wherein the inner end (101, 301, 401, 601) and the
outer end (102, 302, 402, 602) are both electrically
isolated against the contact section (130, 330, 430,
630),

wherein the plug (100, 300, 400, 600) comprises a
fixation means (150, 350, 450, 650) for fixating an
electric lead (160, 360, 460, 660) to the plug (100,
300, 400, 600),

wherein the fixation means (150, 350, 450, 650) is
electrically connected to the contact section (130,
330, 430, 630).

The plug (100, 300, 400, 600) according to claim 1,
wherein the plug (100, 300, 400, 600) comprises an
electric lead (160, 360, 460, 660) that is fixated to
the fixation means (150, 350, 450, 650),

wherein the electric lead (160, 360, 460, 660) is elec-
trically connected to the contact section (130, 330,
430, 630).

The plug (100, 300, 400, 600) according to claim 2,
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wherein the electric lead (160, 360, 460, 660) is at
least partially arranged inside the plug (100, 300,
400, 600),

wherein the electriclead (160, 360, 460, 660) emerg-
es from the plug (100, 300, 400, 600) at the outer
end (102, 302, 402, 602) of the plug (100, 300, 400,
600).

The plug (100, 300, 400, 600) according to one of
the previous claims,

wherein the plug (100, 300, 400, 600) comprises an
inner portion (110, 310, 410, 610) and an outer por-
tion (120, 320, 420, 620),

wherein a front side (111, 311, 411, 611) of the inner
portion(110,310,410,610) forms theinnerend (101,
301, 401, 601) of the plug (100, 300, 400, 600),
wherein a rear side (122, 322, 422, 622) of the outer
portion (120, 320, 420, 620) forms the outer end
(102, 302,402, 602) of the plug (100, 300, 400, 600).

The plug (300, 400, 600) according to claim 4,
wherein the inner portion (310, 410, 610) can be ro-
tated around a longitudinal axis (303, 403, 603) of
the inner portion (310, 410, 610) without rotation of
the outer portion (320, 420, 620).

The plug (100) according to one of claim 4,
wherein the inner portion (110) and the outer portion
(120) are separable.

The plug (100) according to claim 6,
wherein the inner portion (110) and the outer portion
(120) can be connected with a bayonet mount (170).

The plug (300, 400, 600) according to one of claims
4 and 5,

wherein the inner portion (310, 410, 610) and the
outer portion (320, 420, 620) are connected with a
swivel joint (370, 470, 670).

The plug (100, 300, 400, 600) according to one of
claims 4 to 8,

wherein the plug (100, 300, 400, 600) comprises a
shaft (181, 371, 471, 682) that extends through the
outer portion (120, 320, 420, 620) to the outer end
(102, 302, 402, 602) of the plug (100, 300, 400, 600).

The plug (100, 300, 400, 600) according to one of
the previous claims,

wherein the outer end (102, 302, 402, 602) of the
plug (100, 300, 400, 600) comprises at least one pin
(182, 381, 481, 681) for forming a bayonet mount
(180, 380, 480, 680).

The plug (100, 300, 400, 600) according to claims 9
and 10,

wherein the at least one pin (182, 381, 481, 681) is
arranged on the shaft (181, 371, 471, 682).
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12

12.

13.

14.

15.

16.

22

The plug (100, 300, 400) according to one of the
previous claims,
wherein a connection means (190, 390, 490) is ar-
ranged at the inner end (101, 301, 401) of the plug
(100, 300, 400).

The plug (100, 300, 400) according to claim 12,
wherein the connection means (190, 390, 490) com-
prises a threaded boss (191, 391, 491).

The plug (100, 300, 400) according to one of the
previous claims,

wherein the contact section (130, 330, 430) compris-
es a cylindrical surface (131, 331, 431).

A plug (500)

wherein the plug (500) is designed for being plugged
into a connector assembly (200),

wherein the plug (500) comprises aninner end (501),
an outer end (502) and a contact section (530) that
is arranged between the inner end (501) and the out-
er end (502),

wherein the outer end (502) is electrically isolated
against the contact section (530),

wherein the plug (500) comprises a fixation means
(550) for fixating an electric lead (560) to the plug
(500),

wherein the fixation means (550) is electrically con-
nected to the inner end (501) and the contact section
(530).

A connector assembly (200)

comprising a plug (100, 300, 400, 500, 600) accord-
ing to any one of the previous claims

and a socket (210),

wherein a contact area (221) is formed at a part of
the inner surface (211) of the socket (210),
wherein the plug (100, 300, 400, 500, 600) can be
arranged in the socket (210) such that the contact
section (130, 330, 430, 530, 630) of the plug (100,
300, 400, 500, 600) is electrically connected to the
contact area (221) of the socket (210).
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The Search Division considers that the present European patent application does not comply with the
requirements of unity of invention and relates to several inventions or groups of inventions, namely:

1. claims: 1-14(completely); 16(partially)

Plug wherein the inner and outer ends are electrically
isolated against the contact section and the fixation means
is electrically connected to the contact section.

2. claims: 15(completely); 16(partially)

Plug wherein the outer end is electrically isolated against
the contact section and the fixation means is electrically
connected to the inner end and the contact section.
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