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ABSTRACT OF THE DISCLOSURE

A sealing ring for sealing the connection of a spigot of a corrugated pipe
with a pipe socket has inner beads and lip seals bearing against flanges.
Said sealing ring further has an outwardly projecting sealing bead having a
central annular bead and two annular collars projecting laterally outward.
When said pipe socket is pushed onto said spigot, said sealing bead is

rolled 1n 1n such a manner that said central annular bead and one annular

collar bear against said inside wall of said socket in a sealing-tight fashion.
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SEALING RING FOR CONNECTING THE SPIGOT OF A CORRU-
GATED PIPE WITH A PIPE SOCKET HAVING A SMOOTH INSIDE

WALL

BACKGROUND OF THE INVENTION

Field of the Invention

The 1nvention is related to a sealing ring made of a rubber-elastic material
to provide a media-tight connection between
- a sp1got of a corrugated pipe
-- having two adjacent corrugated sections having
--~ a facing flange,
--- a foot section connecting said flanges in transition sections:

and

--- defining between each other an annular groove for receiving
said sealing ring,

and

- a p1pe socket

-- having a smooth, essentially cylindrical inside wall,
which pipe socket is capable of being pushed in a pushing

direction onto said spigot,

wherein said sealing ring is formed mirror-symmetrically and has

- a basic body

-- having an nner bead bearing against said foot section,

-- having side areas facing said flanges,

-- having an annular seal formed on the outer section of each side

area and projecting laterally towards said flange,
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and

-- having an outer sealing bead for bearing against said inside wall of

said pipe socket

Background Art

A sealing ring of the generic type known from EP 0 012 166 B1 has an in-
ner bead bearing against the foot section and a laterally projecting annular
seal on each side, formed as an annular collar fitting close to the transition
region between the flange and the peripheral section. It further has an out-
wardly projecting sealing bead formed as an annular bead which bears
against the inside wall of the socket. Regarding over-wide annular grooves,
the extension of which 1n a longitudinal direction of the pipe exceeds by far
their depth, it 1s further known to duplicate the sealing ring wherein two
sealing rings of a similar shape are connected with each other at a central
section. In case of these known sealing rings, the sealing function 1s almost
completely accomplished by the compression of the sealing ring, 1.e. by, so
to speak, a controlled squeezing of the sealing ring. "Controlled" squeezing
means that the sealing and reaction force is achieved between the sealing
ring and the associated pipe or socket sections without exposing the weaker

sections, such as the flanges, to extreme stress.

It 1s known from U.S. patent 5,326,183 to use a secaling ring for connecting
the spigot of a corrugated pipe with an essentially smooth-walled socket,
said sealing ring filling the annular groove between two adjacent corruga-
tion sections and having an external sealing lip projecting laterally and
outwardly and engaging an appropriate recess 1n the socket just in the man-

ner of a barb. In this case, 1t 1s disadvantageous that in practice the unsym-
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metrical construction may cause considerable sealing problems if mounted

wrongly.

For a connection between a corrugated pipe and pipe socket, a sealing ring
acting as compression seal 1s known from DE 36 05 330 C2 which sealing
ring has two basic bodies connected with each other which bodies are 1n-
serted 1nto two adjacent annular grooves between corrugation sections

wherein a sealing bead 1s formed fitting close to the inside wall of the

socket.

SUMMARY OF THE INVENTION

It 1s an object of the invention to form a sealing ring of the appropnate type
so that in case of a particularly high sealing capacity even larger manutac-

turing tolerances, especially with respect to large pipes, can be compen-

sated.

According to the present invention, this object 1s achieved 1n that said
sealing bead has a central annular bead and on both sides one annular col-
lar, respectively, projecting outwardly and laterally, and 1n that said sealing
bead 1s capable of being rolled in or over 1n said pushing direction while
elastically deforming said basic body , so that the annular collar located
upstream in said pushing direction and said annular bead bear against said
inside wall. Due to the construction of the sealing bead and 1ts extreme de-
formability, relatively large diameter tolerances between the outer diameter
of the spigot and the inner diameter of the pipe socket can be compensated

while at the same time ensuring a media-tight connection, 1n particular an
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absolutely secure sealing against liquid leakage. This may be of importance

in protected water areas, in the wastewater sector and the like.

Further features, advantages and detail of the invention will become appar-
ent from the ensuing description of an exemplary embodiment, taken in

conjunction with the drawing.

BRIEF DESCRIPTION OF THE DRAWING

Fig. 1 shows a sealing ring in its non-deformed state with a spigot and a

pipe socket being roughly outlined with dashed lines;

Fig. 2 shows said sealing ring in its state when 1nserted into the spigot;

and

Fig. 3 shows the spigot with the sealing ring inserted according to Fig. 2

and after pushing on the pipe socket.

DESCRIPTION OF THE PREFERRED EMBODIMENT

The drawing shows a spigot 1 of a corrugated pipe 2 consisting of a
smooth-walled inside pipe 3 and a corrugated outside pipe 4. Adjacent cor-
rugated sections 5, 6 have an essentially trapezoid cross-section with
flanges 7, 8 adjacent to each other which extend towards each other in the
direction towards said inside pipe 3. They are connected with each other by
a cylindrical foot section connecting them. The corrugated sections 5, 6

have outer cylindrical peripheral sections 10, 11 each having an outer di-
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ameter d. The corrugated pipe 2 shown is a so-called twin wall pipe. It may

as well be a single corrugated pipe not having an inside pipe.

Further, Figs. 1 and 3 show a pipe socket 12 which is formed at the end ot
a further corrugated pipe 13 to be connected to said spigot 1 or 1s formed as
a simple plug socket. Said socket 12 has an introducing end 14 widening
outwards and an essentially annular cylindrical receiving section 15 having

an appropriate cylindrical inside wall 16 the inner diameter D of which 1s

formed as D > d.

The production of such corrugated pipes 2, 13 having a spigot 1 at one end

and a pipe socket 12 at the other end is widely used in practice and known,

for instance, from US patent 5,320,797.

For a media-tight connection of said spigot 1 with said pipe socket 12, at
least one sealing ring 17 is used which is inserted into the annular groove
18 of said spigot 1 which groove is defined by said flanges 7, 8 and said
foot section 9 and widens outwards. The largest width a of said groove 18
is smaller than its depth b. Said sealing ring 17 is shown 1n its non-
deformed state in Fig. 1 wherein said spigot 1 and said pipe socket 12 are
shown in dashed lines in order to roughly outline where said sealing ring
17 will be deformed, i.e. compressed, during its insertion into said groove

18 and during pushing-on said socket 12.

Said sealing ring 17 being constructed in a mirror-like symmetry consists of
rubber-elastic material and has a basic body 19 roughly adapted to the
cross-section of said groove 18. In its inner section it has two annular inner

beads 20, 21. Said beads 20, 21 are adapted to match the transition section
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between said flanges 7 and/or 8 and said foot section 9 and engage without
deformation said sections after the insertion of said sealing ring 17 into said

groove 18 as illustrated 1n Figs. 1 and 2; they fit here in a sealing-tight

fashion.

Further, two annular seals projecting laterally towards said flanges 7 and 8,
respectively, and being formed as lip seals 24, 25 and 26, 27, respectively,
are formed on the side areas 22, 23 of said basic body 19 facing said
flanges 7 and 8, respectively. The lip seals 25, 27 being arranged farther
outward are located 1n the non-deformed state slightly beneath the periph-
eral sections 10, 11. The lip seals 24, 26 less projecting laterally are located
relatively near beneath said lip seals 25, 27. Said side areas 22, 23 are
formed concavely into said basic body 19 between said lip seals 24 and 26,
respectively and said corresponding inner beads 20 and 21, respectively,
away from the respective flange 7, 8. In the non-deformed state of said
sealing ring 17, said lip seals 24 through 27 extend to a greater width than

the width of said groove 18 1n this section. This causes said lip seals 24

through 27 to become deformed outwardly when said sealing ring 17 1s
inserted into said annular groove 18 while at the same time said lip seals
are compressed and said basic body 19 1s deformed correspondingly. The
outer lip seals 25, 27 now rest on the transition section between said pe-
ripheral sections 10, 11 and said tlanges 7, 8. The inner lip seals 24, 26 rest
next to those on said flanges 7, 8, namely with their outer tips, respectively.
As can be seen 1n comparing Figs. 1 and 2, the concavity of said side areas
22, 23 1s shightly reduced when a sealing ring 17 1s inserted into said annu-
lar groove 18 due to the outward deformation of said lip seals 24 through

27 and due to the compression of said basic body 19. Thus, said side areas
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22, 23 come slightly nearer to said flanges 7, 8 as matenal of said basic

body 19 1s also pressed from the outside to the inside.

Said sealing ring 17 has on its outer side a sealing bead 28 on the outside of
which a central, farthest outwardly projecting annular bead 29 1s formed.
On both sides of said annular bead 29, annular collars 30, 31 projecting
outwardly and laterally, 1.e. obliquely outwardly and 1n so far opposite to
each other, are formed. As can be seen 1 Fig. 1, the central annular bead
29 projects completely and said annular collars 30, 31 project considerably
beyond the profile of said socket 12 so as to be deformed when said socket
1s pushed onto said spigot 1. As can be seen 1n Fig. 2, the entire sealing
bead 28 1s still non-deformed after inserting said sealing ring 17 into said
groove 18. When pushing said socket 12 onto said spigot 1 in the pushing
direction 32, the entire sealing ring 17 1s deformed, as can be seen 1n Fig. 3.
Said sealing bead 28 1s deformed 1n the pushing direction 32 relative to the
corrugated sections 5, 6, 1.e. it 1s taken along partly in said pushing direc-
tion 32. As a consequence, said annular collar 30 located upstream 1n said
pushing direction 32 1s, so to speak, turned inside out to bear against said
inside wall 16 of said socket 12. Said central annular bead 29 1s detormed
in said pushing direction 32 but remains as a sealing annular bead 29 n
contact with said inside wall 16 of said socket 12. The annular collar 31
located downstream 1in said pushing direction 32 i1s deformed so strongly
that it no longer bears against said inside wall 16 of said socket 12. Said
sealing bead 28 1s, so to speak, partly rolled in or rolled over 1n said push-
ing direction 32. This also causes a deformation of said basic body 19 in
such a way that said side area 22 located upstream in said pushing direction
1s pressed nearer to the corresponding flange 7 while said lip seals 26, 27

located downstream are displaced more strongly towards the inside at the
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corresponding flange 8. The corresponding side area 23 1s curved more
strongly 1nto said basic body 19. Also, the deformation of said inner beads
20, 21 occurring during the stronger curving of said side area 23 due to the
corresponding deformation of said basic body 19 takes place only so that

its contact with said transition sections between said flanges 7, 8 and said

foot section 9 1s retained.

The shape of said sealing bead 28 ensures that, irrespective of how said
sealing ring 17 1s mserted into said groove 18, said central annular bead 29
and one of said annular collars 30 or 31, respectively, always bear against
said inside wall 16 of said socket 12. Further, 1t 1s ensured that, due to the
strong deformation of said sealing ring 17 towards the inside of said groove
18, the bearing pressure between said inner beads 20, 21 and said lip seals
24 through 27 1s increased on said flanges 7, 8 and said foot section 9, thus

generally providing an excellent sealing effect with respect to all flowable

meda.
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WHAT IS CLAIMED IS:

1.

A sealing ring made of a rubber-elastic material to provide a media-

tight connection between

- a spigot (1) of a corrugated pipe (2)

and

having two adjacent corrugated sections (5, 6) having
a facing tlange (7, 8),
a foot section (9) connecting said tlanges (7, 8) in transition
sections; and
defining between each other an annular groove (18) for re-

cerving said sealing ring (17),

- a pipe socket (12)

having a smooth, essentially cylindrical inside wall (16),

which pipe socket 1s capable of being pushed in a pushing direction

(32) onto said spigot (1),

wherein said sealing ring (17) 1s formed mirror-symmetrically and has

- a basic body (19)

having an inner bead (20, 21) bearing against said foot section (9),
having side areas (22, 23) facing said flanges (7, 8),

having an annular seal (24 through 27) formed on the outer section
of each side area (22, 23) and projecting laterally towards said
flange (7, 8),

and

having an outer sealing bead (28) for bearing against said inside

wall (16) of said pipe socket (12),
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wherein said sealing bead (28) has a central annular bead (29) and on
both sides one annular collar (30, 31), respectively, projecting out-
wardly and laterally, and

wherein said sealing bead (28) is capable of being rolled 1n or over in
said pushing direction (32) while elastically deforming said basic body
(19), so that the annular collar (30) located upstream 1n said pushing

direction (32) and said annular bead (29) bear against said inside wall

(16).

A sealing ring according to claim 1,
wherein said side areas (22, 23) are concavely curved into said basic

body (19) between said inner bead (20, 21) and said annular seal (24
through 27).

A sealing ring according to claim 1,

wherein two adjacent annular seals (24 through 27) are provided 1n the

region of each side area (22, 23).

A sealing ring according to claim 1,
wherein at least one annular seal corresponding to each side area (22,

23) 1s formed as a lip seal (24 through 27).
A sealing ring according to claim 3,
wherein both annular seals corresponding to each side area (22, 23) are

formed as lip seals (24 through 27).

A sealing ring according to claim 3,
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wherein the outer annular seal (25, 27) projects laterally farther than

the inner annular seal (24, 26).

A sealing ring according to claim 1,

wherein satd basic body (19) with said sealing bead (28) is capable of
being deformed so that the side area (22) located upstream in said
pushing direction (32) is deformed towards the adjacent flange (7)
while the side area (23) located downstream is curved more strongly
wherein said downstream annular seals (26, 27) are displaceable on the

adjacent flange (8) in the direction towards said foot section (9).

A sealing ring according to claim 1,
wherein at said basic body (19) two inner beads (20, 21) are formed

which bear against the transition sections.

A sealing ring according to claim 1,
wherein said annular groove (18) has a width (a) and a depth (b),

wherein the largest width of said annular groove (18) is more than said

depth (b).

A sealing ring according to claim 4,

wherein the outer annular seal (25, 27) projects laterally farther than

the inner annular seal (24, 26).

A sealing ring according to claim 5,

wherein the outer annular seal (25, 27) projects laterally farther than

the inner annular seal (24, 26).
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