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(54) CONTACT ARRANGEMENT, PLUG AND PLUG CONNECTION

(57) A contact arrangement (1) is shown for a plug
(35) for contacting a bus bar (2) with anti-touch protection
(3), with an affixing element (22) for securing the contact
arrangement (1) at the bus bar (2), and with a contact
element (5), having a hole (21) through which the affixing
element (22) extends, further comprising a bar-contact-
ing sleeve (29) made of electrically conducting material
for directly contacting the bus bar (2), wherein the affixing

element (22) extends through the bar-contacting sleeve
(29). Between the affixing element (22) and the contact
element (5) there is arranged an insulation element (6)
which insulates the affixing element (22) from the contact
element (5) in order to make the contact arrangement (1)
safer. A plug connection (600) according to the invention
comprises a plug (35) and a mating plug (500).
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Description

[0001] The invention relates to a contact arrangement
for a plug for contacting a bus bar with anti-touch protec-
tion. The invention further relates to a plug with a contact
arrangement for a plug connection with a contact ar-
rangement.

[0002] Such contact arrangements usually have an af-
fixing element for securing the contact arrangement to
the bus bar, a contact element which has a hole through
which the affixing element extends, and a bar-contacting
sleeve made of an electrically conductive material for di-
rectly contacting the bus bar, wherein the affixing element
extends through the bar-contacting sleeve. The bar-con-
tacting sleeve allows the bus bar to be contacted despite
the anti-touch protection.

[0003] A disadvantage in the stated contact arrange-
ments is that there is a risk of electric shock for the user
in the event of faulty operation

[0004] The problem of the invention is to provide a so-
lution which is safer.

[0005] According to the invention, this is solved in that
an insulation element which insulates the affixing ele-
ment from the contact element is arranged between the
affixing element and the contact element.

[0006] In this solution, the affixing element is electri-
cally insulated from the contact element which conducts
voltage and current, such that there is no risk of electric
shock even if a user touches the affixing element. The
solution according to the invention is therefore safe. It
offers an anti-touch protection not only at the bus bar,
but also on the side of the contact element, such that, in
the case of a plug connection according to the invention,
there is, overall, a two-sided anti-touch protection.
[0007] A plug according to the invention comprises a
contact arrangement according to the invention. A plug
connection according to the invention comprises a plug
according to the invention and a bus bar which has anti-
touch protection.

[0008] The solution according to the invention can be
further improved with the following configurations and
further developments which are advantageous per se.
[0009] In order to enable safe attachment which is in
particular long-term stable and which has a low transition
resistance, the bar-contacting sleeve can be pressed into
the contact element.

[0010] Furthermore, in one advantageous configura-
tion, the insulation element can be pressed into the bar-
contacting sleeve, in order to enable a permanently sta-
ble attachment which in particular minimises the risk of
loss. Handling can be simplified as a result.

[0011] In order to further improve safety, an actuation
section of the affixing element can be electrically insulat-
ed. A user or a machine can actuate the affixing element
at such an actuation section. The affixing element can
be surrounded by insulation material in the actuation sec-
tion, at least in the regions accessible by the user or a
machine. In this case, the insulation material can be con-
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figured such that a simple actuation is possible, for ex-
ample the insulation material can have a tool interface.
The insulation material can be configured as a screw
head, for instance.

[0012] In one advantageous configuration, the insula-
tion element can form a retainer for the affixing element.
Such a retainer can prevent the affixing element from
being lost. This simplifies mounting. The retainer can re-
tain the affixing element at least in a friction-locking man-
ner, for example in a premounting position.

[0013] In a further advantageous configuration, the in-
sulation element forms a guide for the affixing element.
As aresult, itis possible to dispense with further elements
such as an additional guide element. A guide can restrict
the movability of the affixing element substantially to one
dimension. As a result, it is possible to restrict uninten-
tional movement of the affixing element which leads to a
possible contact with a current-carrying element. If a
guide is also a retainer, the greatest possible safety is
obtained as a result, through an extensive restriction of
the movement of the affixing element.

[0014] To obtain a good distribution of force, the insu-
lation element can have a support collar for the affixing
element. This can distribute the force coming from the
affixing element onto a wide surface. This can lead to
smaller deformations by the affixing element, in particular
in elements with little mechanical stability.

[0015] In a solution which is simple to implement, the
affixing element can be a screw with a head and a bolt
and the insulation element can have a support for the
head and a channel for the bolt. In a simple configuration,
such an insulation element can have a double-L-shaped
cross-section. A cylindrical section which forms the chan-
nel for the bolt can be integral with a disc-shaped section
which forms the support for the head.

[0016] In order to enable touching of current-carrying
parts, even from one side at which contacting with a plug
takes place, the contactarrangement can have a housing
part which in a premounting state is open at at least one
side, wherein an anti-touch protection finger projects
from a housing wall in the direction of the open side. The
anti-touch protection finger can prevent the penetration
of a test finger which is based on the human finger. Such
an anti-touch protection finger, together with other hous-
ing parts, in particular housing walls, can form regions in
which such a test finger can penetrate only to such a
small extent that touching of current-conducting parts is
prohibited. For this purpose, the anti-touch protection fin-
ger can be kept a certain maximum value away from other
housing parts, such as housing walls.

[0017] A plug according to the invention can in partic-
ular be an angle plug, i.e. aplug which enables contacting
at an angle. A plug according to the invention can fur-
thermore have a housing which receives the contact ar-
rangement, and the housing can permit a further anti-
touch protection, forexample by apertures present there-
in permitting protection for a test finger. This can be
achieved, for instance, through a maximum allowed size
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of apertures.

[0018] In a plug connection according to the invention,
the insulation element can be part of a pressing arrange-
ment which presses the bar-contacting sleeve onto the
bus bar. It is possible to dispense with further elements
which optimise transmission of the pressing force.
[0019] Hereafter, the application will be explained in
greater detail using advantageous configurations with
reference to the drawings. The features thus shown are
each independent of one another and can be combined
with one another as desired, as required depending on
the application.

[0020] In the drawings:

Fig. 1  shows a schematic perspective view of a plug
according to the invention;

Fig. 2  shows a longitudinal section through the plug
from Fig. 1;

Fig. 3  shows aschematic perspective view of the plug
from Figs. 1 and 2;

Fig. 4  shows a further schematic perspective view of
the plug from Figs. 1 to 3;

Fig. 5 shows a further schematic perspective view of
the plug from Figs. 1 to 4;

Fig. 6  shows a further schematic perspective view of
the plug from Figs. 1 to 5;

Fig. 7 shows a schematic perspective view of a plug
connection with the plug from Figs. 1 to 6;

Fig. 8 shows a longitudinal section through the plug
connection from Fig. 7;

Fig. 9  shows a further schematic perspective view of
the plug connection from Figs. 7 and 8.

[0021] Figs. 1 to 6 show a plug 35 with a contact ar-

rangement 1 in a premounting position V. Figs. 7 to 9
show the plug 35 together with a mating plug 500. These
together form a plug connection 600.

[0022] The plug 35 serves to contact a bus bar 2 ar-
ranged in the mating plug 500. A conductor 18 of a cable
4 is attached to a contact element 5 of the contact ar-
rangement 1. The contact element 5 is configured in the
form of a cable lug 25.

[0023] A bar-contacting sleeve 29 is attached in a hole
21 in the contact element 5. The bar-contacting sleeve
29is pressed into the contact element 5, such thata good
electrical and mechanical connection is produced. With
the bar-contacting sleeve 29, an anti-touch protection 3
at the mating plug 500 can be overcome and the bus bar
2 can be contacted. The anti-touch protection 3 compris-
es an inner anti-touch protection collar 510 and an outer
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anti-touch protection collar 520, between which a pas-
sage 205 is formed into which a test finger cannot ad-
vance up to the bus bar 2. The anti-touch protection col-
lars 510, 520 are each configured to be cylindrical.
[0024] An affixing element22 is present in order to affix
the plug 35 to the mating plug 500. The affixing element
22 extends through the hole 21 in the contact element 5.
In the mounting position M shown in Figs. 7 to 9, the
affixing element 22, which is configured as a screw 220
by way of example, cooperates with a nut 540 which
serves as a mating affixing element 550.

[0025] The bar-contacting sleeve 29 is made of elec-
trically conductive material and contacts the bus bar 2
directly. The affixing element 22 extends through the bar-
contacting sleeve 29. In the mounting position M, the
affixing element 22 also extends through the inner anti-
touch protection collar 510 of the anti-touch protection 3
at the mating plug 500.

[0026] An insulation element 6 which insulates the af-
fixing element 22 from the contact element 5 is arranged
between the affixing element 22 and the contact element
5. If a user mistakenly touches the affixing element 22 in
the premounting position V, then he does not get an elec-
tric shock, because the affixing element 22 is insulated
from the contact element 5. The insulation element 6 also
insulates the affixing element 22 from the bar-contacting
sleeve 29.

[0027] Theinsulation element6 is pressed into the bar-
contacting sleeve 29 such that if cannot be lost.

[0028] The insulation element 6 forms a retainer 10 for
the affixing element 22. At the same time it forms a guide
11 for the affixing element 22. The affixing element 22 is
guided along a guide direction 211. Within the retainer
10 and the guide 11, the affixing element 22 has little
clearance and cannot touch the interior of the bar-con-
tacting sleeve 29, for example, by tilting.

[0029] The insulation element 6 has a support collar
61 forthe affixing element 22. This extends laterally away
from a channel 66 which acts as a guide 11 and retainer
10 for the bolt 26 of the screw 220, and has the form of
a disc with a hole. The support collar 61 forms a support
65 for the head 23 of the screw 220.

[0030] The insulation element 6 is part of a pressing
arrangement 560 which in the mounting position M press-
es the contact element 5 via the bar-contacting sleeve
29 onto the bus bar 2 and as a result produces a good
mechanical and electrical contact. The support 65 in the
form of the support collar 61 distributes the forces, which
arise here, uniformly over a wide surface.

[0031] Inthe embodiment shown, the screw 220 is al-
s0, in the mounting position M, electrically insulated from
the conductor 18, since the insulation element 6 and the
inner anti-touch protection collar 510, which insulate the
screw 220 from the contact element 5, the bar-contacting
sleeve 29 and the bus bar 2, are arranged around the
screw 220.

[0032] In order to permit even safer operation, for ex-
ample if the insulation element 6 is not present or should
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be defective, an actuation section 70 of the affixing ele-
ment 22 is electrically insulated at least in the regions
accessible by a user. This is achieved by the insulation
material 71 being arranged around the head 23 of the
screw 220. The insulation material 21 itself again forms
a head 23 which has a tool interface 230 for an actuating
tool. In the case shown, the tool interface 230 is config-
ured for actuation with a hexagonal socket. A protective
ring 240 arranged around the tool interface in particular
prevents an actuation with an open-ended wrench.
[0033] The affixing element 22 is undetachably at-
tached to a housing part 120. For this purpose, a protru-
sion 310 of that part of the head 23 which is made of
insulation material 71 projects to the side and cooperates
with several engagement hooks 320 at the housing part
121.

[0034] In the premounting position V, the housing part
120 has an open side 124, at which the contacting to the
mating plug 500 takes place. In order to prevent contact-
ing with a finger here, an anti-touch protection arrange-
ment 102 is present.

[0035] The anti-touch protection arrangement 102 has
anti-touch protection elements 105 in the form of protrud-
ing collar elements. Such an anti-touch protection ele-
ment 105 is also arranged at an additional housing part
140 which can be connected to the housing part 120.
Since, in particular, a contacting of the contact element
5 between the affixing element 22 and a front wall 122
spaced apart therefrom would be possible if only the anti-
touch protection elements 105 were present, the anti-
touch protection 102 further possesses an anti-touch pro-
tection finger 110. The anti-touch protection finger 110
projects from a cover wall 121 toward the open side 124.
There is not sufficient space between the anti-touch pro-
tection finger 110 and the front wall 122, as well as side
walls 123, to introduce a test finger up to the contact
element 5.

[0036] Theshown plugconnection 600 has atwo-sided
anti-touch protection, i.e. on the one hand anti-touch pro-
tection at the plug 35, and an anti-touch protection at the
mating plug 500 on the other hand.

Reference Signs

[0037]

1 contact arrangement
2 bus bar

3 anti-touch protection
4 cable

5 contact element

6 insulation element
10 retainer

11 guide

18 electrical conductor
21 hole in the contact element
22 affixing element

23 head
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24 head support surface

25 cable lug

26 bolt

29 bar-contacting sleeve
35 plug

61 support collar

65 support

66 channel
70 actuation section
71 insulation material

102  anti-touch protection arrangement
105 anti-touch protection element
110  anti-touch protection finger

120  housing part

121 cover wall

122 front wall

123  side wall

124  open side

140  housing part

205 passage

211 guide direction

220 screw

230 tool interface

240  protective ring

310  protrusion

320 engagement hook

500 mating plug

510 inner anti-touch protection collar
520  outer anti-touch protection collar
540 nut

550 mating affixing element

600  plug connection

M mounting position

\% premounting position

Claims

1. A contact arrangement (1) for a plug (35) for con-
tacting a bus bar (2) with anti-touch protection (3),
with an affixing element (22) for securing the contact
arrangement (1) atthe bus bar (2), and with a contact
element (5), having a hole (21) through which the
affixing element (22) extends, further comprising a
bar-contacting sleeve (29) made of electrically con-
ducting material for directly contacting the bus bar
(2), wherein the affixing element (22) extends
through the bar-contacting sleeve (29), character-
ised in that between the affixing element (22) and
the contact element (5) there is arranged an insula-
tion element (6) which insulates the affixing element
(22) from the contact element (5).

2. A contact arrangement (1) according to Claim 1,
characterised in that the bar-contacting sleeve (29)

is pressed into the contact element (5).

3. The contact arrangement (1) according to any one
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of Claims 1 or 2, characterised in that the insulation
element (6) is pressed into the bar-contacting sleeve
(29).

4. The contact arrangement (1) according to any one 5
of Claims 1 to 3, characterised in that an actuation
section (70) of the affixing element (22) is electrically
insulated.

5. The contact arrangement (1) according to any one 70
of Claims 1to 4, characterised in that the insulation
element (6) forms a retainer (10) for the affixing el-
ement (22).

6. The contact arrangement (1) according to any one 75
of Claims 1to 5, characterised in that the insulation
element (6) forms a guide (11) for the affixing ele-
ment (22).

7. The contact arrangement (1) according to any one 20
of Claims 1to 6, characterised in that the insulation
element (6) has a support collar (61) for the affixing
element (22).

8. The contact arrangement (1) according to any one 25
of Claims 1 to 7, characterised in that the affixing
element (22) is a screw (220) with a head (23) and
a bolt (26) and the insulation element (6) has a sup-
port (65) for the head (23) and a channel (66) for the
bolt (26). 30

9. The contact arrangement (1) according to any one
of Claims 1 to 8, characterised in that the contact
arrangement (1) has a housing part (120) which, in
a premounting state (V), is open at at least one side 35
(124), wherein an anti-touch protection finger (110)
protrudes from a housing wall (121) in the direction
of the open side (124).

10. Aplug (35), in particular an angle plug, with a contact 40
element (5), which can be affixed to an electrical line
(18), and with a housing (120,140) which receives a
contact arrangement (1), characterised in that the
contact arrangement (1) is configured according to
any one of Claims 1 to 9. 45

11. A plug connection (600) with a bus bar (2) which has
anti-touch protection, and with a plug (35), charac-
terised in that the plug (35) has a contact arrange-
ment (1) according to any one of Claims 1 to 9. 50

12. The plug connection (600) according to Claim 11,
characterised in that the insulation element (6) is
part of a pressing arrangement which presses the
bar-contacting sleeve (29) onto the bus bar (2). 55
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