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It would therefore be desirable to provide a novel pipe coupling having an axial 

restraint system that provides improved gripping of the pipe surface and improved resistance 

to axial movement of the pipe ends.  It would be particularly desirable to provide such a 

novel pipe coupling that provides improved axial restraint for plastic pipes and that performs 

better than known pipe couplings under high axial loads. 5 

According to an aspect, there is provided a pipe coupling for connecting together 

the ends of two pipes, the pipe coupling comprising: a tubular casing for fitting around a 

pipe; tensioning means for tightening the casing around the outer surface of the pipe; and a 

dynamic axial restraint system comprising at least one resilient gripping ring mounted within 

the casing for gripping the outer surface of the pipe, wherein the gripping ring comprises: an 10 

outer convex surface engaging with an inner surface of the casing and adapted to roll 

against the inner surface of the casing upon axial loading of the pipe; and an inner gripping 

surface for engaging the outer surface of the pipe, wherein the gripping surface comprises a 

first annular projection having a gripping edge for engaging with the outer surface of the pipe 

in an initial position of the gripping ring and a second annular projection having a gripping 15 

edge, wherein the second annular projection is axially offset from the first annular projection 

and adapted such that the gripping edge of the second annular projection is brought into 

engagement with the outer surface of the pipe upon rolling of the outer surface of the 

gripping ring against the inner surface of the tubular casing whereby  the area of the gripping 

surface in contact with the pipe increases. 20 

Herein disclosed is a pipe coupling for connecting together the ends of two pipes, 

the pipe coupling comprising: a tubular casing for fitting around a pipe; tensioning means for 

tightening the casing around the outer surface of the pipe; and a dynamic axial restraint 

system comprising at least one resilient gripping ring mounted within the casing for gripping 

the outer surface of the pipe, wherein the gripping ring comprises: an outer surface engaging 25 

with an inner surface of the casing and adapted to roll against the inner surface of the casing 

upon axial loading of the pipe; and an inner gripping surface for engaging the outer surface 

of the pipe, wherein the gripping surface of the resilient gripping ring is adapted such that 

upon rolling of the outer surface against the inner surface of the tubular casing, the area of 

the gripping surface in contact with the pipe increases. 30 
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Herein disclosed is a pipe coupling for connecting together the ends of two pipes, the 

pipe coupling comprising: a tubular casing for fitting around a pipe; a tubular sealing sleeve 

located within the casing; tensioning means for tightening the casing around the sealing 

sleeve to seal the sealing sleeve around the outer surface of the pipe; and a dynamic axial 

restraint system.  The dynamic axial restraint system comprises at least one resilient 5 

gripping ring mounted within the casing for gripping the outer surface of the pipe.  The 

gripping ring comprises: an outer surface engaging with an inner surface of the casing and 

adapted to roll against the inner surface of the casing upon axial loading of the pipe; and an 

inner gripping surface for engaging the outer surface of the pipe, wherein the gripping 

surface of the resilient gripping ring is adapted such that upon rolling of the outer surface 10 

against the inner surface of the tubular casing, the area of the gripping surface in contact 

with the pipe progressively increases. 

In the following specification, the term “axial” is used to refer to the direction defined 

by the longitudinal axis of the pipe and the term “radial” is used to refer to a direction defined 

by a radius of the pipe. 15 

The pipe coupling of the present invention incorporates a dynamic axial restraint 

system having a gripping ring that is able to adapt to a higher level of axial loading on the 

pipe by rolling relative to the casing such that a larger area of the inner gripping surface of 

the gripping ring is brought into engagement with the outer surface of the pipe.  The gripping 

ring therefore improves its grip on the pipe under high axial loads by increasing the surface 20 

area of the ring that grips the pipe, rather than forcing the gripping ring deeper into the pipe 

surface, as with the gripping rings of the prior art.  This means that the level of radial stress 

to which the pipe is subjected by the pipe coupling of the invention is significantly lower than 

for known pipe couplings. 

The pipe coupling of the present invention is particularly suitable for use in the 25 

coupling of plastic pipes since the increase in the gripping area upon increased axial loading 

enables the axial restraint system to more effectively withstand the migration of the plastic 

from the regions of high stress and thereby maintain a strong axial restraint whilst retaining a 

low level of radial stress.  The axial restraint system additionally reduces the level of cutting 

of the gripping ring into the pipe surface, which reduces the degradation of the relatively soft 30 

plastic pipe.   
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The pipe coupling of the present invention is suitable for use in the coupling of pipes 

formed from a variety of plastic materials including but not limited to polyvinyl chloride (PVC), 

chlorinated polyvinyl chloride (CPVC), high density polyethylene (HDPE), medium density 

polyethylene (MDPE), polypropylene (PP), acrylonitrile butadiene styrene (ABS).  The pipe 

coupling of the present invention is also suitable for use in the coupling of metal pipes. 5 

The gripping ring of the pipe coupling of the invention must be sufficiently resilient 

that the shape of the gripping ring can dynamically adapt so that the rolling of the outer 

surface against the inner surface of the casing and the progressive engagement of the inner 

gripping surface against the pipe can be achieved all of the way around the circumference of 

the pipe.  The gripping ring may be formed of any suitable resilient material including a metal 10 

such as brass or aluminium, a rubber, or a plastic.  The gripping ring may be formed as a 

single annular piece, or may be formed of a plurality of arcuate segments, which together 

form a complete ring. 

    The gripping ring can advantageously be incorporated into a variety of types and 

sizes of pipe coupling without the need for significant modification of the casing or sealing 15 

sleeve of the coupling. 

As described above, the pipe coupling is adapted such that the outer surface of the 

gripping ring engages with the inner surface of the tubular casing, and rolls against that 

surface upon the application of axial loading to the pipe.  As mentioned in the above aspect, 

the gripping ring has a convex outer surface which engages with the inner surface of the 20 

tubular casing.  In such embodiments, the gripping ring has a unique cross-sectional shape 

that provides a curved outer surface that is able to roll against the inner surface of the 

tubular casing surface upon the application of axial loading to the pipe.  

In the present specification, the term “convex” is used to describe the curvature of 

the outer surface of the gripping ring, wherein the convex form of the outer surface means 25 

that the surface curves away from the central axis of the ring between the axial edges of the 

outer surface.  This convex shape enables the outer surface to roll along the inner surface of 

the casing, which will typically be flat in an axial direction.  The degree of curvature and the 

shape of the curved surface may vary depending on the desired movement of the gripping 

ring.  The outer surface may curve symmetrically or asymmetrically between the axial edges. 30 

It will be appreciated that in alternative embodiments of the invention, the 

arrangement may be reversed such that the tubular casing has a convex inner surface which 

engages with the outer surface of the gripping ring, which will typically be substantially flat in 

an axial direction.  In such embodiments, the outer surface of the gripping ring will still roll 

against the inner surface of the casing upon axial loading of the pipe, as described above. 35 
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 The inner gripping surface may take any form that is suitable for providing a 

sufficiently strong grip on the outer surface of the pipe.  The inner gripping surface may be 

adapted depending on the size and material of the pipe. 

As mentioned in the above aspect, the inner gripping surface of the resilient gripping 

ring comprises a first annular projection having a gripping edge for engaging with the outer 5 

surface of the pipe in an initial position of the gripping ring and a second annular projection 

having a gripping edge, wherein the second annular projection is axially offset from the first 

annular projection.  The second annular projection is adapted such that its gripping edge is 

brought into engagement with the outer surface of the pipe upon rolling of the outer surface 

of the gripping ring against the inner surface of the tubular casing. 10 

This arrangement of a first and second annular projection provides a secure grip on 

the pipe, which adapts so that as the axial loading on the pipe increases, the grip also 

increases, thereby providing an improved resistance against axial movement of the pipe.  

The first and second annular projections are arranged such that upon fitting of the pipe 

coupling of the invention the first annular projection is brought into engagement with the 15 

outer surface of the pipe so that the gripping edge of the first annular projection grips or bites 

the surface and secures the pipe against axial movement.  In this initial position, the second 

annular projection is offset from the outer surface of the pipe and does not provide any 

gripping function.   

The first annular projection remains engaged with the outer surface of the pipe at all 20 

times and under low axial loading provides a sufficient grip on the pipe surface to withstand 

the axial forces.  As the axial loading on the pipe increases and axial forces act to pull the 

pipe away from the pipe coupling, the gripping ring will move relative to the coupling in such 

a way that the outer surface rolls along the inner surface of the coupling, as described 

above.  As the outer surface rolls against the coupling, the position and shape of the gripping 25 

ring adapts to bring about a rolling movement of the inner surface relative to the outer 

surface of the pipe, such that the second annular projection is brought towards the outer 

surface.  At a certain level of axial loading, the gripping edge of the second annular 

projection will be brought into engagement with the outer surface of the pipe.  In this 

position, the gripping edges of both the first and second annular projections will be gripping 30 

the pipe to provide an increased strength of axial locking. 

The first and second annular projections are axially offset from each other, so that 

the gripping edges are spaced apart from each other along the length of the pipe.  The 

distance between the first and second annular projections may be adjusted to ensure that 
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the gripping edge of the second annular projection is brought into engagement with the outer 

surface of the pipe at an appropriate threshold of axial loading. 
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CLAIMS 

 

1. A pipe coupling for connecting together the ends of two pipes, the pipe coupling 

comprising: 

 a tubular casing for fitting around a pipe; 5 

tensioning means for tightening the casing around the outer surface of the pipe; and 

 a dynamic axial restraint system comprising at least one resilient gripping ring mounted 

within the casing for gripping the outer surface of the pipe, wherein the gripping ring comprises: 

an outer convex surface engaging with an inner surface of the casing and 

adapted to roll against the inner surface of the casing upon axial loading of the pipe; and  10 

an inner gripping surface for engaging the outer surface of the pipe, wherein the 

gripping surface comprises a first annular projection having a gripping edge for engaging 

with the outer surface of the pipe in an initial position of the gripping ring and a second 

annular projection having a gripping edge, wherein the second annular projection is 

axially offset from the first annular projection and adapted such that the gripping edge of 15 

the second annular projection is brought into engagement with the outer surface of the 

pipe upon rolling of the outer surface of the gripping ring against the inner surface of the 

tubular casing whereby  the area of the gripping surface in contact with the pipe 

increases.  

 20 

2. A pipe coupling according to claim 1 wherein the gripping edge of the second annular 

projection is radially offset from the gripping edge of the first annular projection. 

 

3. A pipe coupling according to claim 1 or 2 wherein the height of the second annular 

projection is less than the height of the first annular projection. 25 

 

4. A pipe coupling according to any of claims 1 to 3 wherein the inner gripping surface of 

the resilient gripping ring comprises a first annular projection having a gripping edge for 

engaging with the outer surface of the pipe in an initial position of the gripping ring and a 

plurality of additional annular projections each having a gripping edge, wherein the plurality of 30 

additional annular projections are progressively offset from the first annular projection in an axial 

direction and adapted such that the gripping edges of the additional annular projections are 

progressively brought into engagement with the outer surface of the pipe upon rolling of the 

outer surface of the gripping ring against the inner surface of the casing. 

 35 

5. A pipe coupling according to claim 4 wherein the additional annular projections are of 

progressively decreasing height compared to the first annular projection such that the gripping 

edges thereof define a substantially frustoconical gripping surface. 
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6. A pipe coupling according to any preceding claim wherein each annular projection has a 

triangular cross-sectional shape, with an apex of the triangle defining the gripping edge. 

 

7. A pipe coupling according to any preceding claim wherein the inner gripping surface 5 

further comprises one or more annular channels defined behind each annular projection. 

 

8. A pipe coupling according to any preceding claim wherein the casing is of generally U-

shaped cross-section having a web portion with flanges projecting radially inwardly from the 

axial ends of the web portion to define an annular channel, wherein the at least one resilient 10 

gripping ring is mounted in the annular channel at an axial end of the casing in abutment with 

the inner surface of a flange of the casing. 

 

9. A pipe coupling according to claim 8 comprising a pair of resilient gripping rings mounted 

in the annular channel at opposite axial ends of the casing in abutment with the inner surfaces 15 

of the flanges of the casing. 

 

10. A pipe coupling according to claim 8 or 9 wherein the or each resilient gripping ring 

further comprises an annular flange projecting out through the axial end of the casing wherein 

the annular flange of the gripping ring is adapted to limit the rolling movement of the outer 20 

surface of the gripping ring relative to the inner surface of the casing through abutment with the 

free edge of the corresponding flange of the casing. 

 

11. A pipe coupling according to any preceding claim wherein the tubular casing comprises 

an outer casing and an inner casing fitting inside the outer casing. 25 

 

12. A pipe coupling according to claim 11 further comprising a layer of fire-resistant 

thermally-insulating material is disposed between the inner and outer casings whereby the inner 

and outer casings are thermally insulated from one another. 

 30 

13. A pipe coupling according to any preceding claim wherein the gripping ring further 

comprises a plurality of inwardly projecting teeth for engaging the outer surface of the pipe, 

wherein the plurality of teeth are circumferentially spaced around the inner gripping surface of 

the gripping ring to substantially prevent rotational movement of the gripping ring about the pipe 

axis, around the outer surface of the pipe. 35 

 

 








