Plug-in coupling for a pipe, in particular for water conduits

Field of the Invention

The invention relates to a plug-in coupling for a pipe, especially for water con-
duits, comprising a coupling sleeve receiving the pipe end, a sealing ring which
is inserted into the coupling sleeve, a locking ring which is mounted upstream
of the sealing ring in the plug-in direction of the pipe end and forms retaining
claws which protrude with respect to the pipe end and are inclined in the plug-in
direction, and an annular body which is similarly mounted upstream of the seal-
ing ring and is supported axially in the plug-in direction in relation to the cou-

pling sleeve.

Description of the Prior Art

In order to simply provide a plug-in coupling for a pipe connection, it is known
(EP 2 336 625 A2) to provide a locking ring in a coupling sleeve accommodat-
ing the inserted pipe end by interposing a sealing ring, which locking ring com-
prises retaining claws which protrude against the pipe end and are inclined in
the plug-in direction and which become skewed on the outside jacket of the
pipe end following an attempt to pull the pipe end out of the coupling sleeve
and thus build up a respective resistance against extraction of the pipe end
from the coupling sleeve. As a result of the selected inclination, the retaining
claws are subjected to a torque in the opposite direction of the inclination in the

case of loading the pipe in the direction of extraction, which torque ensures an



increase in the pressing pressure of the retaining claws arranged with sharp
edges on the outside jacket of the pipe end and thus secure automatic inter-
locking with increasing pulling forces. The precondition for this is a respective
support of the locking ring in the axial direction. This axial support can advan-
tageously occur by way of a spacer ring. In addition, an annular body can be

provided as an insertion aid for the pipe end.

Since it can be expected on construction sites that the pipe ends o be con-
nected are not processed properly during or after cutting to size, there is a like-
lihood that during the insertion of the pipe end into the coupling sleeve the seal-
ing ring arranged downstream of the locking ring is damaged by the face end of
the pipe end.

In order to eliminate the likelihood of damage to the sealing ring, it is known in
a plug-in connection with a connecting nipple for pushing on the pipe to be
connected and a sleeve enclosing the inserted pipe (EP 1 219 883 A2) to pro-
vide an axially displaceable protective ring on the connecting nipple accommo-
dating the sealing ring, which protective ring covers the sealing ring and com-
prises a radially outwardly protruding driver lug on the face end situated at the
rear in the plug-in direction, so that when the pipe end is slid onto the connect-
ing nipple the face end of the pipe end slides along the protective ring over the
sealing ring until the face end of the pipe end strikes the driver limit stop. The
protective ring is then entrained by the pipe end and subsequently axially
drawn off the sealing ring with the effect that the sealing ring seals the annular
gap between the connecting nipple and the inserted pipe end. Apart from the
fact that such a protective ring leads to a considerably increased constructional
effort in a plug-coupling with a coupling sleeve accommodating the inserted
pipe end, there are difficulties in respect of available space for the arrangement

of a protective ring in plug-in couplings of this kind.

It is further known for the protection of the sealing ring of a press connection

between a pressing sleeve and the pipe end (EP 1 081 423 A1) to insert a pro-



tective sleeve on the pipe end, which protective sleeve engages beyond the
face end of the pipe end with an inwardly facing flange and forms an outer
flange on the opposite end which rests on the face end of the insertion end of
the pressing sleeve. Said protective sleeve is provided with a predetermined
breaking point between the two flanges, so that during the insertion of the pipe
end into the pressing sleeve the protective sleeve fractures in the region of the
sealing ring and the sealing ring is pressed against the uncovered pipe end
during compression of the pressing sleeve. Apart from the fact that the axial
securing of the pipe end by a frictionally engaged press connection with a pipe
retainer via a locking ring provided with retaining claws provides constructional
conditions that are not comparable, the protective sleeve must be placed on the
pipe end, which makes handling more difficult and requires an additional loose

constructional part.

SUMMARY OF THE INVENTION

The invention is thus based on the object of providing a plug-in coupling of the
kind mentioned above in such a way that under simple handling and construc-
tional conditions the likelihood of damage to the sealing ring by the face end of

the pipe to be connected can be excluded.

This object is achieved by the invention in such a way that the annular body
comprises a protective ring for surrounding the face end of the pipe end from
the outside, which protective ring is connected via a predetermined breaking

connection.

A considerable constructional simplification is achieved at first by connecting
the protective ring to an annular body that is already present, because no addi-
tional constructional part is required. As a resuit, the otherwise existing problem
concerning lack of space is thus also advantageously solved because the com-
bination of the protective ring with the already provided annular body allows

minimising the required space. The connection of the protective ring to the an-



nular body by a predetermined breaking connection not only ensures the en-
trainment of the protective ring when the face end of the pipe end is inserted in-
to the coupling sleeve and severs the protective ring from the annular body
once the protective ring enclosing the face end is entrained by the pipe end in
the axial direction, but it also simplifies handling because the protective ring
does not form any loose component and accordingly the coupling sleeve is as-
signed to an installation position which is constructionaily predetermined. The
protective ring enclosing the face end of the pipe end from the outside thus
forms a driver limit stop, which after the severing of the protective ring from the
annular body ensures that the protective ring enclosing the face end and the
subsequent outer edge of the pipe end covers the sealing ring relative to the
pipe end when the face end of the pipe end is moved past the sealing ring, so
that the pipe end is unable to damage the sealing ring with its face end region.
The protective ring is drawn off the sealing ring again by the displacement of
the pipe end to an insertion position which is usually limited by a limit stop,
which sealing ring can then rest in a sealing fashion under respective preten-

sioning on the outside jacket of the pipe end.

For the entrainment of the protective ring and for the protection of the sealing
ring it is merely necessary to provide engagement around the face end of the
pipe end by the protective ring. The entrainment of the protective ring by the
pipe end is improved however if the protective ring has a U-shaped cross-
section, which leads to the consequence that the protective ring engages be-

yond the face end of the pipe end on the outside and inside.

As already mentioned above, an annular body which is already present is used
in order to hold the protective ring via a predetermined breaking connection in a
catch position which is advantageous for the insertion of the pipe end into the
coupling sleeve, in which the face end of the pipe end is adjacent to the protec-
tive ring. The annular body can form a spacer ring for the locking ring. It is also
possible that the annular body comprising the protective ring represents an in-

sertion aid for the pipe end. The protective ring can be positioned via the annu-



lar body in the plug-in direction both before and after the locking ring. If the pro-
tective ring for the face end of the pipe end is provided between the locking ring
and the sealing ring, the protective ring need not be displaced via the sharp-
edged retaining claws of the locking ring. The protective ring can also be car-
ried by an annular body which is situated upstream of the locking ring in the
plug-in direction when the retaining claws of the locking ring protrude through
respective passage openings in the region of the connecting section between
the annular body situated upstream of the locking ring and the protective ring
situated downstream of the locking ring.

If an axial limit stop is provided for the pipe end to be inserted into the coupling
sleeve, which axial stop limits the insertion depth, notice must be taken that the
axial distance of the limit stop from the sealing ring is greater than the axial
height of the protective ring on the outside of the pipe end, so that the protec-
tive ring is pulled off completely from the sealing ring in the limit stop position of
the pipe end.

BRIEF DESCRIPTION OF THE DRAWINGS

The subject matter of the invention is shown by way of example in the draw-

ings, wherein:

Fig. 1 shows a simplified axial sectional view of a plug-in coupling in accord-
ance with the invention before the insertion of a pipe to be connected;

Fig. 2 shows an illustration of this plug-in coupling corresponding to the illustra-
tion of Fig. 1 after the insertion of the pipe end into the coupling sieeve,
and

Fig. 3 shows an illustration corresponding to Fig. 1 of an embodiment of a plug-

in coupling in accordance with the invention.

DESCRIPTION OF THE PREFERRED EMBODIMENT



The plug-in coupling in accordance with the embodiment according to Figs. 1
and 2 comprises a coupling sleeve 1, into which the pipe end 2 of a pipe to be
connected can be inserted. The sealing between the coupling sleeve 1 and the
outer jacket of the pipe end 2 occurs by way of a sealing ring 4 which restson a
shoulder 5 of the coupling sleeve 1 in the plug-in direction. The pipe end 2 in-
serted into the coupling sleeve 1 is axially retained against extraction from the
coupling sleeve 1 by means of a locking ring 6 upstream of the sealing ring 4.
The locking ring 6 comprises retaining claws 7 for this purpose, which extend in
an inclined fashion in the plug-in direction and rest resiliently with their sharp-
edged face ends on the outer jacket of the pipe end 2, so that the retaining
claws 7 axially retain the pipe end 2 under automatic interlocking when an at-
tempt is made to pull the pipe end 2 from the coupling sleeve 1. The axial sup-
port of the lacking ring 6 accurs by way of the spacer rings 8 and 9, wherein the
spacer ring between the sealing ring 4 and the locking ring 6 secures the posi-
tion of the sealing ring 4 relative to the locking ring 6, while the spacer ring 9
assumes the axial support of the locking ring 6 relative to the coupling sleeve 1.
The coupling sleeve 1 comprises an indented edge 10 for this purpose, which
is flanged after the insertion of the sealing ring 4 and the locking ring 6 with the
spacer rings 8 and 9. For the purpose of simpler insertion of the pipe end 2 into
the coupling sleeve 1, a sleeve-like insertion aid 11 is provided in the insertion
opening formed by the indented edge 10 of the coupling sleeve 1.

If the pipe end 2 is inserted into the coupling sieeve 1 for the connection of a
pipe 3, there is a likelihood especially in cases where the face end of the pipe
end of a pipe 3 made of metal in particular was not machined accordingly that
the pipe end 2 will damage the sealing ring 4 with its face end. In order to elim-
inate such a likelihood of damage, a protective ring 12 is provided which exter-
nally encloses the face end of the pipe end 2 and therefore covers the sealing
ring 4 in relation to the face end of the pipe end when the pipe end 2 with the

inserted protective ring 2 is guided beyond the sealing ring 4.



In order to ensure that the protective ring 12, which advantageously comprises
a U-shaped cross-section that is not mandatory, can be held in a position con-
structionally provided for receiving the face end of the pipe end 2, the protective
ring 12 is connected via a predetermined breaking connection 13 to the sleeve-
like insertion aid 11. Said predetermined breaking connection 13 can be re-
leased in different constructional ways and is provided with the task to release
the protective ring 12 once the protective ring 12 is accordingly impacted via
the striking face end of the pipe end 2 in the axial direction, so that the protec-
tive ring 12 is entrained with the pipe end 2 and is guided beyond the sealing
ring 4 until the face end of the pipe end 2 according to Fig. 2 strikes a limit stop
formed by a constriction 14 of the coupling sleeve 1. The protective ring 12
drawn over the sealing ring 4 does not obstruct sealing between the pipe end 2
and the coupling sleeve 1 because the sealing ring 4 rests directly on the outer

jacket of the pipe end 2 once the protective ring 12 is moved past the same.

In accordance with the embodiment according to Figs. 1 and 2, the protective
ring 12 is situated before the locking ring 6 in the plug-in direction. The protec-
tive ring 12 must therefore also be guided beyond the retaining claws 7 of the
locking ring 6 during the insertion of a pipe end 2 into the coupling sleeve 1. If
this situation is to be avoided, the protective ring 12 can also come to lie be-
tween the locking ring 6 and the sealing ring 4. The protective ring 12 can be
associated with the spacer ring 8 for this purpose via a predetermined breaking
connection. In accordance with Fig. 3, the sleeve-like insertion aid 11 also car-
ries the protective ring 12 provided between the locking ring 6 and the sealing
ring 4, wherein the sleeve-like insertion aid 11 forms fingers 15 engaging be-
tween the retaining claws 7 of the locking ring 6 for retaining the protective ring
12. In the case of such an embodiment, the protective ring 12 with the fingers
15 must be arranged in a sufficiently elastic fashion in order to enable the inser-
tion past the retaining claws 7 during the mounting of the sleeve-like insertion
aid. A slotted protective ring 12 can be provided for this purpose.



CLAIMS:

1. A plug-in coupling for a pipe (3), especiaily for water conduits, compris-
ing a coupling sleeve (1) receiving the pipe end (2), a sealing ring (4) which is
inserted into the coupling sleeve (1), a locking ring (6) which is mounted up-
stream of the sealing ring (4) in the plug-in direction of the pipe end (2) and
forms retaining claws (7) which protrude with respect to the pipe end (2) and
are inclined in the plug-in direction, and an annular body which is similarly
mounted upstream of the sealing ring (4) and is supported axially in the plug-in
direction in relation to the coupling sieeve (1), characterized in that the annular
body comprises a protective ring (12) for surrounding the face end of the pipe
end (2) from the outside, which protective ring is connected via a predeter-

mined breaking connection (13).

2. A plug-in coupling according to claim 1, characterized in that the protec-

tive ring (12) has a U-shaped cross-section.

3. A plug-in coupling according to claim 1 or 2, characterized in that the
annular body comprising the protective ring (12) forms a spacer ring (8, 9) for

the locking ring (6).

4, A plug-in coupling according to claim 1 or 2, characterized in that the
annular body comprising the protective ring (12) forms an insertion aid (11) for

the pipe end (2).

5. A plug-in coupling according to one of the claims 1 to 4, characterized in
that the protective ring (12) for the face end of the pipe end (2) is provided be-
tween the locking ring (6) and the sealing ring (4).



6. A plug-in coupling according to one of the claims 1 to 5, characterized in
that the coupling sleeve (1) for the pipe end (2) forms an axial stop whose axial
distance from the sealing ring (4) is greater than the axial height of the protec-

tive ring (12) on the exterior side of the pipe end (2).



