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The Invention relates to a spigot-and-socket joint for connecting two pipes, pipe fittings, or similar. Said spigot-and-socket joint
comprises a socket end (16) which Is assigned to one pipe and into which a spigot end of the other pipe can be Iinserted, said other
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(57) Abrege(suite)/Abstract(continued):

pipe being provided with a support strip (64). The socket end (16) Is fitted with a radially inward-protruding edge (20) with at least
one ring segment-shaped recess (26 to 29). The inventive spigot-and-socket joint further comprises a mechanism (40) for locking
the spigot end In the socket end, the locking action being obtained by the support strip resting against the locking mechanism anad
the locking mechanism resting against the edge. The locking mechanism Is equipped with at least two ring segment-shaped
locking elements. The disclosed spigot-and-socket joint Is characterized In that at least four recesses (26 to 29) are provided which
are equidistantly disposed In the circumferential direction while the two locking elements are each fitted with two ring segment-
shaped locking parts (52, 54) which are interconnected via one respective web (56). The space between the two locking parts of a
locking element matches the space between two recesses.
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(57) Abstract: The invention relates to a spigot-and-socket joint for
connecting two pipes, pipe fittings, or similar. Said spigot-and-socket
joint comprises a socket end (16) which is assigned to one pipe and into
which a spigot end of the other pipe can be inserted, said other pipe
being provided with a support strip (64). The socket end (16) is fitted
with a radially inward-protruding edge (20) with at least one ring seg-
ment-shaped recess (26 to 29). The inventive spigot-and-socket joint
further comprises a mechanism (40) for locking the spigot end in the
socket end, the locking action being obtained by the support strip rest-
ing against the locking mechanism and the locking mechanism resting
against the edge. The locking mechanism is equipped with at least two
ring segment-shaped locking elements. The disclosed spigot-and-socket
joint is characterized in that at least four recesses (26 to 29) are provided
which are equidistantly disposed in the circumferential direction while
the two locking elements are each fitted with two ring segment-shaped
locking parts (52, 54) which are interconnected via one respective web
(56). The space between the two locking parts of a locking element
matches the space between two recesses.

(57) Zusammenfassung: Die vorliegende Erfindung betrifft eine
Muffenverbindung zur Verbindung zweier Rohre, Rohrformstiicke
oder dgl., mit einem dem einen Rohr zugeordneten Muffenende (16),
in das ein Spitzende des anderen eine Stiitzleiste (64) aufweisenden
Rohrs einfiihrbar ist und das einen radial nach innen ragenden Rand
(20) mit zumindest einer ringsegmentférmigen Ausnehmung (26-29)
aufweist, und einer Verriegelungsvorrichtung (40) zum Verriegeln
des Spitzendes in dem Muffenende, indem sich die Stiitzleiste an
der Verriegelungsvorrichtung und diese an dem Rand abstiitzt, wobei
die Verriegelungsvorrichtung zumindest zwei ringsegmentformige
Verriegelungselemente umfasst.  Die Muffenverbindung zeichnet

sich dadurch aus, dass zumindest vier Ausnehmungen (26-29) vorgesehen sind, die in Umfangrichtung gleichmiBig beabstandet

angeordnet sind, und die beiden Verriegelungselemente jeweils zwei ringsegmentformige Verriegelungsteile (52, 54) aufweisen,
die jeweils iiber einen Steg (56) miteinander verbunden sind, wobei der Abstand der beiden Verriegelungsteile eines
Verriegelungselements dem Abstand zweier Ausnehmungen entspricht.
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SPIGOT-AND-SOCKET JOINT

The present invention relates to a spigot-and-socket joint for
connecting two pipes, pipe fittings or the like, comprising a socket end
which is assigned to one pipe and into which a spigot end of the other
pipe, which has a support strip, can be inserted and which has a
radially inward-protruding edge with at least one ring segment-shaped
recess, and a locking device for locking the spigot end in the socket
end, in that the support strip rests against the locking device and said
locking device rests against the edge, the locking device comprising at

least two ring segment-shaped locking elements.

opigot-and-socket joints of the aforementioned type are known for
example from document DE 199 187 17 C1. They serve to produce a
rubber-sealed connection between two pipes which are usually under
pressure. For tensile securing, these known spigot-and-socket joints
have locking devices which prevent the spiget end of one pipe from
being extracted from the socket end of the other pipe.

A locking device of this type comprises two locking clements or bars
which are made of mctal and each have at one end a projection (stop

elements) serving as a stop.

To attain a spigot-and-socket joint, the spigot end is first inserted into
the socket end until it strikes against the socket base. Subsequently,
one bar is inserted into the socket recess and displaced in the clockwise
direction until the projection strikes against the edge of the recess. The
bar rests in this position in the radial direction against the spigot end
of the pipe and in the axial direction, on the one hand, against the
support strip and, on the other hand, against the inside of the edge of

the socket end.

Subsequently, the second bar is also inserted into the recess of the
socket end and displaced in the anticlockwise direction until the
projection strikes against an edge of the recess. This bar also rests, both
In the radial and in the axial direction, in the same manner as the first

bar.
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Although this spigot-and-socket joint has proven highly successful in practice, there is still
the need to improve both the handling and the operation, and also to reduce the

manufacturing costs.

Document DE 33 36 855 A1 also discloses a locked, plug-in connection for pipes, In
particular socket pipes. In the case of this solution there is provided in the socket, before a
ring seal viewed from the socket end, an annular recess, of which the portion that is directed
toward the socket end is delimited by a conical surface and in which is arranged at least one
locking part which rests radially on the conical surface and with a cylindrical support surface
on a spigot end introduced into the socket and also axially on the conical surface and
against a retaining collar surrounding the spigot end. The locking element or elements is/are
Inserted via a single opening and have to be oriented, wherein In practice the locking
elements can then be secured in the oriented position by means of a tightening strap.
Depending on the nominal width, a large number of locking elements can be inserted,

although this system is in practice available only from a nominal width of DN 700.

Overall, the handling of the locking elements, in particular the inserting and orienting thereof,

IS complex.

Against this background, an object is to develop the spigot-and-socket joint of the type

mentioned at the outset in such a way that handling is simplified, the manufacturing costs

are reduced and operational reliability is increased.

According to the present invention, there is provided a spigot-and-socket joint for connecting
two pipe components, comprising:

a socket end which is assigned to one pipe and into which a spigot end of the other
pipe, which has a support strip, is insertable, the socket end having a radially inward-
protruding edge with at least one ring segment-shaped recess, and

a locking device for locking the spigot end in the socket end, in that the support strip
rests against the locking device and said locking device rests against the edge, the locking

device comprising at least two ring segment-shaped locking elements,
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wherein at least four recesses are provided and are arranged with uniform spacing In
a circumferential direction, and the two locking elements each have two ring segment-
shaped locking parts which are joined together via a respective web, the spacing between
the two locking parts of a locking element corresponding to the spacing between two
recesses, wherein a retaining element is assigned to each locking element, and wherein the
retaining element lies parallel to the web between the two locking parts and rests against the

edge and thus prevents rotation of the locking element in the socket end.

Other aspects, embodiments, variants and/or resulting advantages of the present invention,

all being preferred and/or optional, are briefly summarized hereinbelow.

For example, the present invention is advantageous in that at least four recesses are
provided and are arranged with uniform spacing in the circumferential direction and in that
the two locking elements each have two ring segment-shaped locking parts which are joined
together via a respective web, the spacing between the two locking parts of a locking

element corresponding to the spacing between two recesses.

In other words, that means that the locking device has two identically embodied locking
elements, of which the in total four locking parts rest with uniform spacing in the

circumferential direction of the socket end. This has the advantage that the distribution of the

stresses in the
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socket is rendered uniform and a reduction in the wall thickness thus
becomes possible or a higher degree of protection against bursting of

the socket or reduced ovalization of the pipe is attained.

The identical contiguration ot the locking elements, in contrast to the
previous "left" and 'right" bars, leads to the advantage that the
manufacturing costs can be lowered. In addition, on-site handling is
simplitied, as the same components can be used. Finally, on-site
handling is turther improved as a result of the availability of four
recesses for inserting the locking elements and not just one opening as

In the previous solution.

A turther advantage of the locking eclements used is that the pipe
inserted into the socket end can be tilted/bent more easily; this is
achieved in particular as a result of the uniform arrangement of the
locking elements. In addition, the centering of the joint in the socket is

also improved.

A turther advantage of the solution according to the invention is that
the web does not restrict the tiltability, as it is at all times positioned in
one of the recesses. In the case of the aforementioned prior art (DE 33
36 8835), the web of the locking element adversely affects, i.e. reduces,
the tiltability. The tiltability of the joint is in the case of the solution
according to the invention, for example at the nominal width DN 200,
approx. 6° to 8%, whereas in the system mentioned in the document it
Is at most 4°. The greater tiltability allows the number of fittings in the

wiring to be reduced.

Finally, the spigot-and-socket joint according to the invention has the
advantage that the longitudinal forces are distributed more uniformly
onto the pipe surface so that it is possible, with the same wall
thickness, to accommodate higher pressures or a specific pressure at a
lower wall thickness than in the past. Thus, for example, the high-

pressure bar could be dispensed with at high pressures.

In a preferred development, a retaining element is assigned to each
locking element.
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This retaining element serves to prevent the locking elements from
rotating in the socket end, so that the locking elements cannot fall out.

In a preferred development, the retaining element lies parallel to the
web between the two locking parts and rests against the edge, thus

preventing rotation of the locking clement in the socket end.

This contiguration has the advantage that rotation can be prevented in
a simple manner. Furthermore, the retaining element rests on the web

and is prevented from falling out by the lug.

[n a preterred development, the retaining element is made of a plastics
material, preferably EPDM (cthylene propylene terpolymer). Making
the retaining element of plastics material is advantageous in particular
from the point of view of costs. The use of EPDM has the advantage

that this material on the one hand has the necessary flexibility to be
able to guide the retaining element beyond the lug and on the other
hand is exceptionally resistant to oxygen, ozone and also further
external atmospheric influences; this is very important specifically in

the case of earth-laid pressure pipes.

In a preferred developnient, the locking elements are made of metal,
preferably of a cast material, for example a ductile cast iron, or a

pressure-resistant plastics material,

This has the advantage that, owing to the strength of the material,
high tensile and compressive forces can be accommodated.

In a preferred development, the web extends in the direction of the
longitudinal axis (longitudinal axis of the pipe and the socket end) and
has at its end a lug which extends in the radial direction (with respect
to the pipe and the socket end) and lies parallel to the longitudinal
axis, the lug being — when the locking parts are inserted — outside the

socket end.

I'his technical configuration has proven particularly advantageous in
practice, handling being simplified in particular. The locking element
can retain very effectively on the lug, be inserted into the socket end
and subsequently displaced into the desired position.
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In a preferred development, the socket end has on its inside a
semicircular groove encircling in the circumterential direction and a
circumferential surface which adjoins said groove and runs obliquely to
the longitudinal axis, the groove and the circumferential surtace being
provided to receive a correspondingly embodied ring seal. Preferably,
the ring seal has a tirst longitudinal portion, which has an outwardly
rounded surface which is adapted to the groove, and a second
longitudinal portion which is embodied in a dovetailed manner, the
first longitudinal portion serving as the retaining part and the second

longitudinal portion as the sealing part.

These measures have proven particularly advantageous in practice. The
round shape of the retaining part of the ring seal allows better coating
of the surface and casier insertion into the groove. In addition, there is
on the ring seal an extended straight end face which serves to improve
supporting in the event of high internal pressures. Finally, the sealing
part has a pronounced sealing lip which achieves better pressing
against the socket inner surface or the pipe surface and in addition
facilitates and improves the tiltability of the spigot-and-socket joint.
Finally, the ring scal according to the invention provides a reduction in
the assembly forces as a result of the lower inclination of the inner

sealing lip.

In a preterred development, both the outwardly pointing and the
mwardly pointing surface of the ring seal are - viewed in longitudinal
section — concave in their embodiment. In the case of a further
preferred contfiguration, the ring scal has a spring running in the
circumferential direction in the region of the first longitudinal portion.

Preferably, this spring is vulcanized into the ring seal.

Furthermore, the edge has a beveled inner ring surface 24, the angle
between the ring surface and longitudinal axis of the socket end being
approximately 30° The aforementioned measures lead to further
advantages. The selected angle of the inner ring surface of 30° allows
the stresses at the pipe end and in the socket to be divided more
etfectively and the overall length of the shearing protection chamber
can be reduced. The specific configuration of the ring seal, in particular
the specific geometry thereof, allows a marked reduction in the



CA 02655380 2008-12-15

.
- D

required assembly forces relative to the conventional systems.
Furthermore, it is possible additionally to lubricate the inside of the
socket in order further to reduce the assembly forces; this is not
possible in the casc of the system described in the abovementioned

5 document DE 33 36 855, as in this case the ring scal is drawn out of its
seat.
As a result of the specific geometry of the head, the spigot-and-socket
joint 1s tight to external pressure of at least 10 bar.
10

Preterably, the ring seal consists solely of a material component having
a Shore hardness of 55. The ring scals used in the prior art usually have
a hard part (head) and a soft part (sealing region); this can lead to
problems in the case of unfavorable pairings of the dimensional

15 tolerances. The vulcanized-in spring element allows the ring seal
according to the invention to accommodate high loads.

The object underlying the invention is also achieved by a ring seal for
an atorementioned spigot-and-socket joint that has the features

20 described hereinbefore. In other words, that means that the present
invention also relates individually to a ring seal, independently of the
spigot-and-socket joint according to the invention.

Further advantages and configurations of the invention emerge from
25  the description and the accompanying drawings.

It will be understood that the features which have been hereinbefore
and will be described hereinafter can be used not only in the
respectively  specified combination, but rather also in  other

30 combinations or in isolation, without departing from the scope of the
present invention. In particular, it should be noted at this point that
the ring seal can also be used on its own without the Spigot-and-socket
joint.

35 The invention will now be described in greater detail based on an
exemplary embodiment and with reference to the drawings, in which:

Figures la to d are schematic views of a spigot-and-socket joint;
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Figures 2a to d are various views of a locking element;

Fig. 3a is a schematic cross section of a first variant of a ring seal;
Fig. 3b is a cross section of a second variant of a ring seal; and
Figures 4a to e are a plurality of views of spigot-and-socket joints.

In Figures la to d, in particular Fig. 1b, a spigot-and-socket joint is
shown and denoted by reference numeral 10. This spigot-and-socket
joint 10 comprises a socket piece 12 which either is an integral part of a
pipe 14 or can be connected to a pipe 14 of this type. For the sake of
simplicity, all references hereinatter will be to a pipe. It will be
understood that, instead of the pipe 14, a fitting or the like can
obviously also be used. The socket plece 12 has a longitudinal portion
which is referred to as the socket end 16 and has an enlarged internal
diameter compared to the internal diameter of the pipe 14, The socket
end 16 has at its front 18 a tlange-type edge 20 which extends inward
in the radial direction by a length h. This edge 20 1s embodied in a flat
manner at the front 18, whiie 1t extends conically at the inside 22, so
that the internal diameter of the edge 20 at the front 18 is smaller than
the internal diameter of the edge 20 on the inside 22. An inner ring
surtace 24 extending obliquely with respect to the longitudinal axis is
thus formed. The angle of this ring surface relative to the longitudinal

axis 1s preferably about 30°.

The edge 20 comprises i the present exemplary embodiment four
recesses 20, 27, 28, 29 which are scet uniformiy apart from one another
either in the circumiferential direction and are also the same with
regard to their extension in the circumferential direction. In the
present exemplary embodiment, the recesses 26 — 29 each have an
opening width of «l, wherein «l is in the range of from 40 - 50°. The
spacing between two adjacent recesses 26 - 29 is o2, in the present
exemplary embodiment 90°. The closed portion of the edge 20 between
two adjacent recesses 26 - 29 is in [Fig. lc denoted by «3 and is

preferably about 45°.

The radial extension of the recesses is the same and denoted in Fig. 1c¢

by h.
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Fig. 1 also shows an especially configured ring seal 34 which lies at least partly in an

annular groove 35 on the inside of the socket end 16 and extends inward in the radial
direction. This seal is preferably made of EPDM (ethylene propylene terpolymer). The ring

seal 34 will be described in greater detail below with reference to Fig. 3.

The spigot-and-socket joint 10 further includes a locking device 40 comprising two locking

elements 42 and 44, both locking elements 42, 44 being embodied identically.

A locking element 42 or 44 consists of two ring segment-shaped locking parts 52, 54 which
are joined together by a web 56. Overall, the two locking parts 52, 54 and the web 56
located therebetween form a ring segment-shaped component, as may clearly be seen for

example in Fig. 1a.

The precise construction of a locking element 42 is shown in Fig. 2. It may clearly be seen In
this case that the two locking parts 52, 54 have an outer stop surface 53 extending obliquely
to the longitudinal axis and a further stop surface 59 on the inside., i.e. facing the web 506.
Both stop surfaces 53 and 59 are arranged diametrically, as may clearly be seen in Fig. 2c.
The stop surface 59 is provided as a curved recess in order to be able to interact with a strip

which Is semicircular in cross section.

The outer stop surface 53 is, with regard to its slope, embodied so as to be able to interact

with the oblique inner ring surface 24 of the socket end.

The web 56 has - viewed from above - a trapezium-like shape with two parallel sides 55. A
lug 57, which extends in the radial direction and runs parallel to the longitudinal axis, is
provided at the shorter side 55 of the web 56. The web has a height h which is greater than
the corresponding height of the two locking parts 52, 54.

From the plan view shown in Fig. 2b, it may also be seen that the length L2 of the web 56 is

greater than the length L1 of the two locking parts 52, 54.
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The locking element 42 can be formed in one piece or be assembled
from a plurality of components. In Fig. 2, the locking element 42 has
been produced, for example by welding, for example from the
tollowing individual parts: locking part 52, 54, web 56 and lug 57.

At this point, it should be recalled that the two locking elements 42, 44

are embodied identically to each other.

Finally, Fig. 2a also shows that the two locking parts 52, 54 extend over
an angular range of approximately 45° and the web 56 also extends
over approximately 45° Overall, the locking element 42 should be
contigured in such a way that the angle of the web 56 is not less than
o3 and the two angles of the locking parts 52 are not greater than «l,
so that a locking element 42 can be inserted into two recesses 26 — 29:
this will be described below in greater detail.

As may be seen from T[ig. 1, the two Iocking elements 42, 44 rest
against a spigot end 060 of a pipe 62. In other words, that means that
the internal diameter of the locking elemients 42, 44 corresponds
approximately to the external diameter of the pipe 62. The extension
of the two locking elements 42, 44 in the circumferential direction is in

the present exemplary embodiment approximately 135°.

The spigot end 60 of the pipe 62 has a support strip 64 which extends,
lying in a plane perpendicular to the longitudinal axis of the pipe, over
an entire pipe circumterence. Preferably, this support strip is embodied
as a weld bead. This support strip 64 serves to increase the size of the
external diameter of the spigot end 60. The external diameter of the
Support strip 64 and the internal diameter of the two locking elements
42, 44 have to be adapted to cach other in such a way that the external
diameter of the support strip exceeds the internal diameter of the
locking elements by a predetermined value. As was brietly mentioned
hereinbefore, the stop surface 59 of the locking parts 52, 54 is adapted
to the shape of the support strip 64.

As may also be seen from Fig. 1b, the ring seal 34 completely surrounds
the spigot end and outwardly scals an interior 70 of the socket end 16.
In order to prevent the spigot end 60 from being able to be pulled back
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out of the socket end 16, the locking device 40 is inserted with the two
locking elements 42, 44 into the socket end 16. In this case, the stop
surtace 53 of the locking parts rests against the likewise obliquely
extending ring surface 24 of the edge 20. The support strip 64 rests
against the rear surface 59, facing the interior 70, of the two locking
clements 42, 44, as the external diameter of the support strip 64 is
larger than the internal diameter of the locking elements 42, 44 resting
on the spigot end. Thus, a tensile force acting in the longitudinal
direction is accommodated by the edge 20 of the socket end 16 via the
two locking elements 42, 44. The pipe 60 can therefore no longer be
extracted. Owing to the four locking parts 52, 54, which are distributed
uniformly in the circumferential direction, this tensile force is
distributed uniformly over the cross section of the socket.

As may be seen from Fig. 1d, when locked, a locking clement 44 is
positioned in the socket end 16 in such a way that the web 56 is
positioned in the region of a recess 27 and the two locking parts 52, 54

are positioned on the left and right of this recess.

Fig. 1d also shows the second locking clerment 42, although not in the
locked position, but rather in the inserted position in which the two
locking parts 52, 54 are positioned in the recesses 26, 29.

A retaining element 46, which, lying on the web, is introduced into the
recess, 1s provided to prevent the locking elements 42 44 from
rotating, when locked, back into the inserted position and possibly
even falling out. The retaining element 46 is supported against the
tacing edge 20, so that the locking element can no longer be rotated.
The retaining element 46 is preferably made of a flexible and resilient
material, for example EPDM, so that it can casily be inserted into the
recess 27.

The ring seal 34 has in a first variant the cross-sectional shape shown
In Fig. 3a. The ring seal 34 consists of two longitudinal portions 82, 84
forming a retaining part 82 and a seating part 84. A possible dividing
line between these two parts 82, 84 is illustrated schematically in Fig. 3
and denoted by reference numeral 85. Both parts 52, 84 can be made of
different materials adapted to the tunction.
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The retaining part 82 has a halt-round outer surface 86 which merges
toward one end with a straight end face 87. The sealing part 84 has an
obliquely extending external outer surface 88 which merges at the
other end of the ring seal with a radial end face 89.

The end face 89 of the sealing part 84 has an indentation 90, thus
forming a dovetail shape inn cross section. As a result, the inner portion
94 ot the dovetail 92 is resilient in the radial direction in order in this
way to allow an cftective seal on the pipe 62. The large end face 87 of
the sealing part 82 rests, when the ring seal 34 is inserted, against a
corresponding ring surface of the socket end 10, the large surface

allowing high pressures to be accommodated.

Fig. 3b is a cross section of a second variant of the ring seal 34. This
second variant of the ring scal 34 is particularly preferred, as it allows
the necessary assembly forces to be significantly reduced compared to
previous solutions and in addition tightness to be ensured even at

external pressures of above 2 bar.

The precise geometry of this ring seal 34 may be seen from Fig. 3b and
will be described - insofar as this is possible using words — hereinafter.
The ring seal 34 has again a f{irst longitudinal portion 82 and a second
longitudinal portion 84, the second longitudinal portion 84 being
embodied in a dovetailed manner and being denoted by reference
numeral 92. Fig. 3b shows that the upper part of the dovetail 92 has a
flattening 101. Otherwise, the surfaces of the dovetail 92 are embodied
with roundings, so that only a few - if any - straight surfaces or rims

are provided at transitions.

Again, a halt-round, upwardly extending outer surface 86, which forms

as 1t were a collar, is provided in the first longitudinal portion 82.

Compared to the solution shown inn I'ig. 3a, the two outer surfaces 98,
99, which extend from the first longitudinal portion to the second
longitudinal portion, are embodied not in a straight manner, but
rather in a concave manner, the concave arching runnimg in all cases
inward. This may be seen very clearly in Fig. 3b.
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Finally, a spring 96, which cxtends annularly and ensures the necessary
stability of the ring seal, is provided in the first longitudinal portion in
the — viewed radially - lower region. This spring allows the ring seal 34
as a whole to be made of a single material having a Shore hardness of
approximately 355. The ring scal 34 according to Fig. 3b therefore
consists no longer ot two ditferent material components, namely a soft

and a hard material.

Finally, Figures 4a to ¢ are again various views of the spigot-and-socket
joint according to the invention, the degree of tiltability/bendability of
the pipe, which is inserted into the socket piece 12, being shown in
particular in Figures 4b to d. Fig. 4e is a cross section of a part of the
spigot end 60, showing clearly that the end of this spigot end 60 has an
inclined surface, thus producing a conical surface 66 which facilitates

in particular the introduction of the spigot end into the socket picce.
The assembly of the spigot-and-socket joint 10 is carried out as follows:

tirstly, the interior of the socket end 16 is cleaned in order to be able
subsequently to insert the ring scal 34 into the socket end. After
appropriate cleaning of the spigot end 60, said spigot end is then
introduced into the socket end 16 until it strikes against the socket
base. During the introduction, the seal 34 nestles against the surface of

the spigot end 60.

subsequently, the first locking element 42 is inserted through the
recesses 26, 29 in the axial direction and then displaced in the opposite
direction, anticlockwise, in the circumferential direction until the lug
>/ of the stop element 42 is positioned in the center of the recess 29,

Next, the second locking element 44 is inserted into the recesses 20,
27, so that the surface 53 is positioned after the surface 24 of the edge
20. Afterwards, the locking element 44 is displaced in the clockwise
direction until the lug 57 is positioned in the center of the recess 27, as

is shown in Fig. 1d.

As a result, the pipe 60 is already locked. However, in order to prevent
the two locking elements 42, 44 from shifting back and possibly even
falling out of the recess 26 - 29, the retaining clement 46 is inserted
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into the recess 27 or 29 beyond the lug 57. The two retaining elements 46 thus ensure that

the locking elements can no longer rotate.

The scope of the claims should not be limited by the preferred embodiments set forth in the

examples, but should be given the broadest interpretation consistent with the description as

a whole.
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CLAIMS:

1. A spigot-and-socket joint for connecting two pipe components, comprising:

a socket end (16) which is assigned to one pipe (14) and into which a spigot end (60)
of the other pipe (62), which has a support strip (64), is insertable, the socket end (16)
having a radially inward-protruding edge (20) with at least one ring segment-shaped recess
(26 - 29), and

a locking device (40) for locking the spigot end in the socket end, in that the support
strip (64) rests against the locking device and said locking device rests against the edge
(20), the locking device comprising at least two ring segment-shaped locking elements (42,
44)

wherein at least four recesses (26 - 29) are provided and are arranged with uniform
spacing in a circumferential direction, and the two locking elements (42, 44) each have two
ring segment-shaped locking parts (52, 54) which are joined together via a respective web
(56), the spacing between the two locking parts of a locking element corresponding to the
spacing between two recesses, wherein a retaining element (46) is assigned to each locking
element, and wherein the retaining element (46) lies parallel to the web (56) between the

two locking parts (52, 54) and rests against the edge (20) and thus prevents rotation of the

locking element in the socket end.

2. The spigot-and-socket joint as defined in claim 1, wherein the web (56) extends In
a direction of a longitudinal axis and has at an end a lug (57) which extends in a radial
direction and lies parallel to the longitudinal axis, the lug being - when the locking parts are

inserted - outside the socket end.

3. The spigot-and-socket joint as defined in claim 1 or 2, wherein the retaining

element (46) is made of a plastics material.

4. The spigot-and-socket joint as defined in claim 3, wherein the retaining element
(46) is made of EPDM.
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5. The spigot-and-socket joint as defined in any one of claims 1-4, wherein the

locking elements (42, 44) are made of metal or a pressure-resistant plastics material.

6. The spigot-and-socket joint as defined in claim 5, wherein the metal is ductile cast

iron.

7. The spigot-and-socket joint as defined in any one of claims 1-6, wherein the
retaining element (46) is adapted to the shape of the web and is configured for introduction

into the recess beyond the lug.

8. The spigot-and-socket joint as defined in any one of claims 1-7, wherein the
socket end (16) has on its inside a semicircular groove (35) encircling in the circumferential
direction and a circumferential surface (37) which adjoins said groove and runs obliquely to
the longitudinal axis, the groove and the circumferential surface being provided to receive a

correspondingly embodied ring seal (34).

9. The spigot-and-socket joint as defined in claim 8, wherein the ring seal (34) has a
first longitudinal portion, which has an outwardly rounded surface, and has a second
longitudinal portion which is embodied in a dovetailed manner, the first longitudinal portion

serving as a retaining part and the second longitudinal portion as a sealing part.

10. The spigot-and-socket joint as defined in claim 9, wherein both outwardly pointing
and inwardly pointing surfaces (98, 99) of the ring seal (34) have - viewed in longitudinal

section - a concave shape.

11. The spigot-and-socket joint as defined in any one of claims 8-10, wherein the ring
seal (34) has a spring (96) running In the circumferential direction in the region of the first

longitudinal portion.

12. The spigot-and-socket joint as defined in claim 11, wherein the spring (96) is

vulcanized into the ring seal.
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13. The spigot-and-socket joint as defined in any one of claims 1-12, wherein the
edge (20) has a beveled inner ring surface (24), the angle between the ring surface (24) and
longitudinal axis of the socket end (16) being approximately 30°.

14. A ring seal for a spigot-and-socket joint as defined in any one of claims 1-13,
wherein a longitudinal end of the ring seal is embodied in a dovetailed manner and an
opposing other longitudinal end has an outwardly extending collar (86), and wherein outer
and inner surfaces, which connect the two longitudinal ends, are - in longitudinal section -

10 embodied in a concave manner.

15. A ring seal for a spigot-and-socket joint as defined in claim 11 or 12, wherein the
spring (96), which extends in the circumferential direction, is provided in the other
longitudinal end.

15
16. The ring seal as defined in claim 14 or 15, wherein an external end part of a

dovetall (101) is - in longitudinal section - embodied in a flattened manner.
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