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(54) Bezeichnung: STECKERELEMENT ZUM VERBINDEN VON VERSORGUNGSLEITUNGEN FUR FAHRZEUGTEILE

Figur 1

(57) Abstract: A plug element (1) for connecting supply
lines of an articulated train with at least one line element
(3) comprising a fluid contact (4) formed thereon located
in the housing (2) of said train, said fluid contact able to be
brought into functional engagement with a second plug
element (5). The object of the invention was to provide a
plug element (1) that remains mn an operationally sate posi-
tion without the pre-stressing force of a spring element (11
a, 11 b). The object 1s met according to the invention by a
plug element (1) in which the housing (2) can be moved
laterally relative to a connection socket (6) that 1s fixed in
space and the cross sectional area (Api, Apz) for pressuri-
zation of the line element (3) is configured such that upon
impingement with compressed air a force acts in the direc-
tion of msertion (8).

(87) Zusammenfassung: Es wird ein Steckerelement (1 )
zum Verbinden von Versorgungsleitungen eines Glieder-
zugs beschrieben, in dessen Gehiuse (2) mindestens ein
Leitungselement (3) mit einem daran ausgebildeten Fluid-
kontakt (4) angeordnet 1st, welcher in Wirkemgritt mit ei-
nem zwelten Steckerelement (5) bringbar ist. Der Erfin-
dung lag die Aufgabe zugrunde, ein Steckereclement (1 )
bereitzustellen, das ohne die Vorspannkraft eines Federele-
mentes (11 a, 11 b) in emer betriebssicheren Stellung ver-

bleibt.

[Fortsetzung auf der ndachsten Seite]
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—  vor Ablauf der fiir Anderungen der Anspriiche geltenden
Frist; Veroffentlichung wird wiederholt, falls Anderun-
gen eingehen (Regel 48 Absatz 2 Buchstabe h)

Die Aufgabe wird erfindungsgemald mit einem Steckerelement (1 ) gelost, be1 dem das Gehduse (2) gegeniiber einem ortsiesten
Anschlusssockel (6) lateral verschiebbar und der druckwirksame Flachenquerschnitt (Ap;, Ap) des Leitungselements (3) derart
ausgebildet 1st, dass beim Beaufschlagen mit Druckluit eine Kraft in Steckrichtung (8) wirkt.
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Plug element for connecting supply lines for vehicle parts

Specification

The Invention relates to a plug element for connecting supply lines for vehicle
parts, in the housing of which element at least one line element having a fluid
contact configured on it is disposed, which contact can be brought into
functional engagement with a second plug element. According to the

invention, the plug element can also be implemented within a plug system.

A vehicle part is generally understood to be components of truck and trailer
combinations having a towing vehicle and a trailer vehicle coupled to it.
Furthermore, individual vehicle parts of an individual vehicle are also
addressed. The trailer vehicle can particularly be a semi-trailer, which can be
locked into a semi coupling of the towing vehicle, with shape fit, by means of a

Kingpin disposed on the underside.

After mechanically connecting the towing vehicle and the trailer vehicle, it is
necessary to piug the supply lines that are usually kept available on the
towing vehicle into connections of the trailer vehicle provided for this purpose,
In order to ensure supply of the trailer vehicle with compressed air, electricity,

and, If necessary, also with control signals.

From the state of the art, it has become known to perform plugging in of the
supply lines in automated manner, using a plug coupling system. DE 10 2004
024 333 A1 proposes, in this regard, to provide a support element mounted so
as to pivot about the kingpin on the side of the semi-trailer, on the underside
of which support element a first plug element is disposed, which engages into
a second plug element on the towing vehicle side, when such a vehicle is
present, when the semi-trailer is coupled onto it, and produces a connection
of the plug elements. The first plug element is mounted to be laterally
displaceable with regard to the support element, and supports itself, with
regard to the latter, by means of a helical spring. The plug elements that are

in functional engagement with one another have compressed air applied to

-
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them during driving operation, thereby causing forces in the plug separation
direction. For this reason, it is necessary to hold the plug elements together,
in their connected position, by way of the pressure force of the helical spring.
The significant disadvantage of the known plug coupling system lies in that in
the event of a failure of the helical spring, separation of the plug elements and

the resulting traffic hazards can occur.

Accordingly, the invention was based on the task of making available a plug

element that remains in an operationally safe position without the biasing

force of a spring element.

This task is accomplished, according to the invention, with a plug element in
which the housing is laterally displaceable with regard to a connection base
that is fixed in place, and the pressure-effective surface area cross-section of
the line element is configured in such a manner that when compressed air is
applied, a force acts in the plug-in direction. After a quasi-stationary operating
state has occurred, the line element acts like a piston on which the same
prevailing pneumatic pressure acts from two sides. Because of the pressure-
stressed surface area that is shaped to be greater on the side of the
connection base, with regard to the fluid contact, a resulting force that acts in
the plug-in direction occurs, as well, and thereby presses the plug element

against the second plug element that interacts with it.

It Is advantageous If the line element has a first sealing location with regard to
the connection base, the diameter D4 of which location is greater than the
diameter D, of the fluid contact. In the assembled state of the plug elements,
the pneumatic pressure force acts, among other things, on the pressure-
effective surface area cross-section App, corresponding to the wall thickness
of the fluid contact in the region of the diameter D,. In the opposite direction,
however, the pneumatic pressure acts on a greater pressure-effective surface
area cross-section Aps of the line element, whose contribution is greater by

the square of the difference between the greater diameter D, and the smaller
diameter D-.
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Because of the square dependence of the pressure-effective surface area
cross-section on the radius or the diameter, respectively, even slight changes
In the outside diameter D1 already lead to a significant increase in the
pressure-effective surface area. Accordingly, a greater resulting force in the
plug-in direction results from the constant pressure multiplied by the surface

area that increases In square manner.

Preferably, the first sealing location is an elastomer or plastic seal. Likewise,
an O-ring can be used as a seal. The O-ring allows a good seal, particularly
when a line element is guided to be laterally movable in the connection base,
relative to this element. Because of its circular sealing cross-section, this
sealing function is maintained even in the case of a line element that enters

into the connection base at an angle.

According to a particularly advantageous embodiment, the line element is
attached to the housing in a fixed location. In this way, the advancing force of
the line element that acts in the plug-in direction is transferred to the housing.
An attachment in a fixed location is also understood to mean a resilient

attachment to overcome tolerances that resuit from production technology.

It is practical if a spring element acts on the housing, which element is
preferably disposed between the housing and the connection base. The
spring element is particularly important before contacting of the plug element,
since under some circumstances no pneumatic pressure force is as yet active
within the plug element in this stage. However, an advancing force is
necessary for the plug-in process, in other words the penetration of the fluid
contact into the second plug element, and is advantageously applied by the
spring element. After the plug elements have been connected, the spring

element is relieved of stress because of the pneumatic force that then acts on

the pressure-effective surface areas.

The spring element can be disposed, for example, coaxially on a guide rail
that runs between the housing and the connection base. This ensures lateral

guidance of the housing with regard to the connection base. Furthermore, the

3
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guide rail comprises an end stop that limits the displacement path of the

housing.

It is advantageous if electrical contacts are disposed on the housing. Thus,
not only an operationally reliable fluid connection, but also an electrical

connection between the towing vehicle and the trailer vehicle is produced.

The invention Is also implemented in a plug system that comprises a second
plug element that interacts with the first plug element, where the first plug
element is assigned to a towing vehicle and the second plug element is
assigned to a trailer vehicle, where the trailer vehicle is a semi-trailer. The
assignment of the first plug element to the towing vehicle has the advantage
that the first plug element permanently has compressed air applied to it, and
therefore the fluid contact is in a maximally extended position even before the

semi-trailer is coupled on. In this embodiment, additional spring elements are

not absolutely necessary.

It is also possible to assign the first plug element to a trailer vehicle and the

second plug element to a towing vehicle, where the trailer vehicle is a semi-

trailer.

It Is advantageous If the first or second plug element is disposed below an
access opening of a semi coupling, and the second or first plug element is
disposed on a support element mounted so as to pivot about a kingpin of the
semi-trailer. In this arrangement, contacting of the plug elements takes place
when the kingpin Is mechanically coupled in the semi coupling. This
placement below the access opening allows the kingpin to slide over the plug
element situated underneath, in each instance, without the latter being

damaged by the kingpin.

Preferably, the plug element on the towing vehicle side is disposed on the
semi coupling In a fixed location. As a result, the plug element performs the
same scope of movement as the semi coupling and the semi-trailer or the

support element attached to it, respectively, with the complementary plug

4-
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element. Relative movements between the two plug elements are thereby

reduced.

It is advantageous if the second plug element has at least one contact
bushing on the side facing the first plug element, which bushing forms a
second sealing location with the fluid contact that engages into it. The first
and the second plug element should stand opposite one another immediately
before being coupled, and thus guarantee problem-free engagement of the

fluid contacts into the related contact bushings.

It is practical if the contact bushing has an inside diameter that is shaped to
be slightly greater than the diameter D,. This results not only in a small
construction space but also in an advantageous seal between the contact
bushing and the fluid contact situated in it. For this purpose, a sealing

element should additionally be disposed in the contact bushing.

In accordance with an aspect of the present invention there is provided a plug
element for connecting supply lines, in a housing of which element at least
one line element having a fluid contact configured on it is disposed, which
contact can be brought into functional engagement with a second plug

element, wherein the housing is laterally displaceable with regard to a

connection base that is fixed in place, and a pressure-effective surface area
cross-section (Ap1, Ap2) of the line element is configured in such a manner
that when compressed air is applied, a resulting force acts in the plug-in

direction.

For a better understanding, the invention will be explained in greater detail in

the following, using three figures:

Fig. 1. a top view of a first and a second plug element;
Fig. 2: a longitudinal and a transverse section through a line element,
and
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Fig. 3: a side view of a plug system affixed to a trailer vehicle and a

semi-trailer.

Figure 1 shows, in a top view, a plug element 1 and a second plug element 5
that stands opposite to it, where the plug element 5 is disposed on a towing
vehicle (see Figure 3) and the plug element 1 is disposed on a trailer vehicle
15 in the form of a semi-trailer. Fundamentally, the assignment of the piug

element 1, 5, in each instance, to the towing vehicle 14 or to the trailer vehicle

15 is interchangeable, where placement of the first plug element 1 on the

-54-
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towing vehicle is preferred, because the towing vehicle permanently has

compressed air applied to it.

The plug element 1 is composed of two parts and has a housing 2 that lies In
the front in the plug-in direction, and a connection base 6 that Is situated
behind it. On the side of the housing 2 that is directed toward the second plug
element 5, two fluid contacts 4 project, which increase their outer diameter

within the housing 2 and leave it as a line element 3.

Aside from the fluid contacts 4, a plurality of electrical contacts 13 are
furthermore disposed in the housing 2, which contacts serve for transmission

of electrical energy and control signals, for example for a bus system.

In order to guarantee the most flow-advantageous possible feed of the
compressed air through the line elements 3, the inside diameter of the line

element 3 should be constant from the fluid contact 4, in each instance, to the

connection base 6.

The two line elements 3 are attached to the housing 2 in a fixed location, and
are mounted to be movable within the connection base 6. In the region of the
entry of the line element 3 into the connection base 6, there is a first sealing
location 9, which preferably is formed from an elastomer or plastic seal 10,

and can be seen particularly well in the representation of Figure 2.

The two line elements 3 run parallel to one another in the plug-in direction 8,
from the connection base 6 to the housing 2. On the connection base 6, two

connector pieces 7 can furthermore be seen, to which a supply line on the

semi-trailer side. not shown here, can be connected.

The two fluid contacts 4 engage into opposite contact bushings 21 of the
second plug element 5 when the first and second plug elements 1, 5 are
brought together. These bushings are situated on the side 20 of the second

plug element 5 that faces the plug element 1, where only one contact bushing

21 1s shown schematically in Figure 1.

_B-
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Each of the contact bushings 21 furthermore has a second sealing location 22
on its inner wall, which seals the outer surface of the bushing by means of a
sealing element 23 when a fluid contact 4 is present within the contact
bushing 21. An elastomer or plastic seal or an O-ring is also suitable as a
sealing element 23. The inside diameter D; of the contact bushing 21 is
selected to be only slightly greater than the outside diameter D, (see Figure 2)

of the fluid contact, so that a particularly low-loss seal can take place.

On both sides of the connection base 6, the housing 2 is additionally
supported, with regard to the base, with spring elements 11a, 11b, which are
pushed axially onto guide rails 12. The guide rails 12 in turn permit an axial

movement of the housing 2 in a predetermined scope of movement.

After the two plug elements 1, 5 have been brought together, a pressure
buildup occurs within the line element 3 and the subsequent compressed air
circuit. An individual line element 3 is shown in Figure 2 in its longitudinal and
transverse cross-section. In this connection, it becomes clear that only the
wall thickness of the fluid contact 4 plays a role as a pressure-effective
surface area cross-section Ap,. The surface area cross-section Ap,
corresponds to the inner concentric circle in the cross-sectional representation.
On the opposite side, in the region of the line element 3, which has a larger
diameter, the compressed air impacts a greater pressure-effective surface
area cross-section Ap1, so that a resulting advancing force in the plug-in
direction 8 brings about displacement of the line element 3, with the housing 2

disposed on it, with regard to the connection base 6, which is fixed in place.

The pressure-effective surface area cross-section Ap; is greater by the square
of the difference between the diameter D; and the diameter D,. In the cross-
sectional representation of Figure 2, the pressure-effective surface area
cross-section Aps corresponds to the cross-hatched surface area and the
adjacent non-cross-hatched surface area, up to the circle shown with a

broken line, corresponding to the outer diameter D, of the circumference wall
of the fluid contact 4.
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Figure 3, in a side view, shows the placement of the two plug elements 1, 5
on a truck and trailer combination, with a towing vehicle 14 and a semi-trailer
15. The towing vehicle 14, in its rear region, carries a semi coupling 17
having a conically widened access opening 16. For coupling the semi-trailer
15, the towing vehicle 14 drives backward toward it, until a kingpin 18 that
projects from the underside of the semi-trailer is engaged by the access

opening 16 and guided in this opening until its locking position is reached.

A support element 19 engages on the kingpin 18, so as to pivot, and this
element makes the plug element 1 available. As the towing vehicle 14 and
the semi-trailer 15 move closer together, the plug element 1 comes into
functional engagement with the second plug element 5 attached to the semi

coupling 17. This element is situated below the level of the access opening
16.
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Reference Symbol List

plug element, first plug element

housing

line element

fluid contact

second plug element
connection base
connector piece

plug-in direction

© 00 ~N O O A WO N -

first sealing location

—
-

elastomer or plastic seal

11a, b spring element

12 guide rall

13 electrical contacts

14 towing vehicle

15 trailer vehicle, semi-trailer

16 access opening of semi coupling

17 semi coupling

18 Kingpin

19 support element

20 side facing plug element

2 contact bushing

22 second sealing location

23 sealing element

D; outside diameter of line element at first sealing location
D> outside diameter of fluid contact

D4 outside diameter of contact bushing

Api  pressure-effective surface area cross-section with reference to D

Ap2  pressure-effective surface area cross-section with reference to D,
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Claims

1. A plug element for connecting supply lines, in a housing of which
element at least one line element having a fluid contact configured on it
IS disposed, which contact can be brought into functional engagement
with a second plug element, wherein the housing is laterally
displaceable with regard to a connection base that is fixed in place,
and a pressure-effective surface area cross-section (Ap1, Apz) of the

line element is configured in such a manner that when compressed air

is applied, a resulting force acts in the plug-in direction.

2. The plug element according to claim 1, wherein the line element has a
first sealing location with regard to the connection base, the pressure-
effective surface area cross-section (Ap1) of which is greater than the

pressure-effective surface area cross-section (Apy) of the fluid contact.

3. The plug element according to claim 2, wherein the first sealing

location is an elastomer or plastic seal.

4. The piug element according to any one of claims 1 to 3, wherein the

line element is attached to the housing in a fixed location.

5. The plug element according to any one of claims 1 to 4, wherein the

line element Is movably guided in the connection base.

0. The plug element according to any one of claims 1 to 5, wherein a

spring element acts on the housing.

/. The plug element according to claim 6, wherein the spring element is

disposed between the housing and the connection base.

8. The plug element according to claim 6 or 7, wherein the spring element

is disposed parallel on a guide rail that runs between housing and the

connection base.

_10 -
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The plug element according to any one of claims 1 to 8, wherein

electrical contacts are disposed on the housing.

A plug system comprising a first plug element according to any one of
claims 1 to 9 and a second plug element that interacts with the former,
wherein the first plug element is assigned to a towing vehicle and the

second plug element is assigned to a trailer vehicle.

The plug system comprising a first plug element according to one of
claims 1 to 9 and a second plug element that interacts with the former,
wherein the first plug element is assigned to a trailer vehicle and the

second plug element is assigned to a towing vehicle.

The plug system according to claim 10 or 11, wherein the first or
second plug element is disposed below an access opening of a semi
coupling, and the second or first plug element is disposed on a support

element mounted so as to pivot about a kingpin of the semi-trailer.

The plug system according to claim 12, wherein the first or second plug

element is disposed on the semi coupling in a fixed location.

The plug system according to any one of claims 10 to 13, wherein the
first plug element and the second plug element stand opposite one

another immediately before being coupled.

The plug system according to any one of claims 10 to 14, wherein the
second plug element has at least one contact bushing on the side

facing the first plug element, which bushing forms a second sealing

location with the fluid contact that engages in it.

The plug system according to claim 15, wherein the contact bushing
has an inside diameter (D3) that is shaped to be slightly greater than a

diameter (D>).

- 11 -
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17.  The plug system according to claim 15 or 16, wherein a sealing

element is disposed in the contact bushing.

_ 19 -
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Fig. 2
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