Innovation, Sciences et
I*I Développement économique Canada

Office de la Propriété Intellectuelle du Canada

Innovation, Science and CA 2818461 C 2020/03/24
Economic Development Canada

Canadian Intellectual Property Office (11)(21) 2 81 8 461
12y BREVET CANADIEN

CANADIAN PATENT

13 C

(22) Date de dépot/Filing Date: 2013/06/14

(51) ClLInt./Int.Cl. F16J 15/48 (2006.01),

(41) Mise a la disp. pub./Open to Public Insp.: 2013/12/27 F16J 15/10 (2006.01), F16L 17/00 (2006.01),

(45) Date de délivrance/lssue Date: 2020/03/24
(30) Priorité/Priority: 2012/06/27 (US13/534216)

F16L 21/06 (2006.01)

(72) Inventeurs/Inventors:
CHIPROOT, AV, IL;
KRAUSZ, DANNY, IL

(73) Propriétaire/Owner:
KRAUSZ INDUSTRIES LTD,, IL

(74) Agent: NORTON ROSE FULBRIGHT CANADA
LLP/S.EEN.CR.L, S.RL.

(54) Titre : ENSEMBLE JOINT HYDRAULIQUE MULTICOUCHE POUR BRIDE DE SERRAGE
(54) Title: MULTILAYER HYDRAULIC SEAL ASSEMBLY FOR CLAMP

(57) Abrégé/Abstract:

A multilayer annular seal assembly including at least one outer sealing ring including at least one inner annular space and at least
one inner sealing ring formed with one or more inner annular chambers.

50 rue Victoria ¢ Place du Portage 1 ® Gatineau, (Québec) KI1AOC9 e www.opic.ic.gc.ca i+l

50 Victoria Street e Place du Portage 1 e Gatineau, Quebec KIAO0C9 e www.cipo.ic.gc.ca ( Eal lada



CA 02818461 2013-06-14

ABSTRACT OF THE DISCLOSURE

A multilayer annular seal assembly including at least one outer sealing ring including
at least one inner annular space and at least one inner sealing ring formed with one or more

inner annular chambers.
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MULTILAYER HYDRAULIC SEAL ASSEMBLY FOR CLAMP

FIELD OF THE INVENTION

The present invention relates generally to clamps and grip rings for pipes, and

particularly to a multilayer hydraulic seal assembly for a clamp.

BACKGROUND OF THE INVENTION

Many kinds of removable band-type couplings for pipes exist in the art. It is noted
that throughout the specification and claims, the term “pipe” encompasses any kind of

generally cylindrical object.

US Patent 6293556 to Krausz describes a coupling for connecting pipes of the same
or different diameters. The coupling has a ring shaped seal made of rubber or other resilient
material, constructed of a first ring seal seated over a second ring seal. The seals can be easily
disconnected from one another to allow sealing against different diameter pipes. For smaller
diameter pipes, both the first and second ring seals are used; for larger diameters, only one

seal is used.

In the prior art, the seal for the larger diameter has an inner space which is in fluid
communication with a fluid flowing in the pipe. The fluid that enters the inner space applies
pressure to increase tightening of the seal. However, the second ring seal used for smaller

diameter pipes does not have such an inner space.

SUMMARY OF THE INVENTION

The present invention seeks to provide an improved multilayer hydraulic sealing
assembly, as is described more in detail hereinbelow. In accordance with an embodiment of
the present invention, the seal assembly includes a first ring seal seated over a second ring
seal; unlike the prior art, both seals have inner spaces for fluid to flow therein to apply
pressure to increase tightening of the seal and improve the degree of sealing. The seals can be

easily disconnecting from one another to allow sealing against different diameter pipes.
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There is thus provided in accordance with an embodiment of the present invention a
multilayer annular seal assembly including at least one outer sealing ring including at least
one inner annular space, and at least one inner sealing ring formed with one or more inner

annular chambers.

In accordance with an embodiment of the present invention at least one supporting

wall divides the chamber into two or more inner annular chambers.

In accordance with an embodiment of the present invention at least one of the sealing
rings (e.g., the outermost sealing ring) includes an outer portion folded over an inner portion

so as to define an inner space between and bounded by the inner and outer portions.

In accordance with an embodiment of the present invention at least one pair of
adjacent sealing rings are connected to each other by a connection (e.g., male and female

connection).

In accordance with an embodiment of the present invention some of the sealing rings

are made of different materials and/or different thicknesses.

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention will be understood and appreciated more fully from the

following detailed description, taken in conjunction with the drawing in which:

Figs. 1 and 2 are simplified pictorial illustrations of a multilayer hydraulic seal
assembly, constructed and operative in accordance with a non-limiting embodiment of the

present invention; and

Figs. 3 and 4 are simplified sectional illustration of multilayer hydraulic seal
assemblies, constructed and operative in accordance with other non-limiting embodiments of

the present invention.
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DETAILED DESCRIPTION OF EMBODIMENTS

Reference is now made to Figs. 1 and 2, which illustrate a multilayer hydraulic seal
assembly 10, constructed and operative in accordance with a non-limiting embodiment of the
present invention. The material of the seal may have a cross-hatched design as in Fig. 1, or

smooth as is Fig. 2, or any other design.

Seal assembly 10 is particularly useful in a clamp of the type of US Patent 6293556,

but the invention is not limited to this type of clamp.

Seal assembly 10 includes at least one outer sealing ring 12 constructed with an outer
portion 14 folded over an inner portion 16 so as to define at least one inner annular space 18
between and bounded by the inner and outer portions 16 and 14. The inner annular space 18
is in fluid communication with a fluid (e.g., water, not shown) flowing in a pipe sealed by
seal assembly 10. The fluid enters inner annular space 18 via one or more apertures 20
formed in a side wall of outer sealing ring 12 (preferably through the inner side wall of outer
portion 14, but alternatively could be through inner portion 16). The fluid applies pressure in

inner annular space 18 to increase tightening of the seal.

Seal assembly 10 also includes at least one inner sealing ring 22 formed with one or
more inner annular chambers 24. In the illustrated embodiment, one or more supporting walls
26 divide chamber 24 into two or more inner annular chambers 24. Wall 26 prevents inner
annular chamber 24 from collapsing during exposure to hydraulic forces of the fluid flow.

The inner annular chamber 24 may have any size or shape.

The inner sealing ring 22 may be removed from or added to outer sealing ring 12 to
accommodate different pipe diameters; it is the innermost sealing ring 22 that contacts the

outer contour of the pipe and is tightened thereagainst.

The fluid enters inner annular chamber 24 via one or more apertures 28 formed in a
side wall of inner sealing ring 22. The aperture 28 passes through wall 26. The fluid applies

pressure in inner annular chamber 24 to increase tightening of the seal.
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In accordance with an embodiment of the present invention, one or more pairs of
adjacent sealing rings are connected to each other by a connection 30 (such as a male and
female connection, e.g., made of protrusions received in grooves or ridges, as illustrated, or
adhesive or mating roughened surfaces and the like). This may help in increasing resistance
to axial forces applied by the fluid in the pipe and the sealing forces against the pipe. As seen
in the drawings, the connection 30 may include protrusions and grooves of different sizes.

For example, the middle protrusion and groove are larger than the left and right ones.

Reference is now made to Fig. 3, which illustrates a multilayer hydraulic seal
assembly 40, constructed and operative in accordance with another non-limiting embodiment

of the present invention.

The elements common to seal assemblies 10 and 40 are designated by the same
numerals. Multilayer hydraulic seal assembly 40 includes at least one outer sealing ring 42
constructed with an outer portion 44 folded over an inner portion 46 so as to define an inner
annular space 48 between and bounded by the inner and outer portions 46 and 44. The inner
annular space 48 is in fluid communication with a fluid flowing in a pipe sealed by seal
assembly 40. The fluid enters inner annular space 48 via one or more apertures 50 formed in
a side wall of outer sealing ring 42 (preferably through the inner side wall of outer portion 44,
but alternatively could be through inner portion 46). The fluid applies pressure in inner
annular space 48 to increase tightening of the seal. The inner annular space 48 may be on the
same side as the inner annular space 18 (as in the illustrated embodiment) or they may be on
opposite sides with outer sealing ring 42 inverted (e.g., male and female connection 30 would

be on the opposite side of outer sealing ring 42).

Fig. 4 illustrates another version of seal assembly 10, called seal assembly 60,
including one or more inner annular spaces 62 not formed by one portion folded over the

other, rather simple apertures or channels like inner annular chamber 24.

In accordance with an embodiment of the present invention some of the sealing rings
are made of different materials, such as but not limited to, having different hardnesses,
resilience, chemical resistance and other properties. In accordance with another embodiment

of the present invention, some of the sealing rings may have different thicknesses.
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The scope of the present invention includes both combinations and subcombinations
of the features described hereinabove as well as modifications and variations thereof which
would occur to a person of skill in the art upon reading the foregoing description and which

are not in the prior art.



CLAIMS

What is claimed is:

1. A multilayer annular seal assembly comprising:
at least one outer sealing ring comprising at least one inner annular space; and
at least one inner sealing ring formed with at least one inner annular chamber;
characterised in that said inner annular chamber is formed by an outer portion of said
at least one inner sealing ring folded over an inner portion,
or in that said inner annular chamber is divided into two or more inner annular

chambers by at least one supporting wall.

2. The multilayer annular seal assembly according to claim 1, wherein said at least one
inner annular space is formed by an outer portion folded over an inner portion of said at least

one outer sealing ring.

3. The multilayer annular seal assembly according to claim 1, wherein one or more
apertures are formed in said at least one outer sealing ring in fluid connection with said inner

annular space.

4. The multilayer annular seal assembly according to claim 1, wherein one or more
apertures are formed in said at least one inner sealing ring in fluid connection with said inner

annular chamber.

5. The multilayer annular seal assembly according to claim 1, wherein one or more
apertures are formed in said at least one inner sealing ring in fluid connection with said inner
annular chamber, and wherein said one or more apertures pass through said at least one

supporting wall.

6. The multilayer annular seal assembly according to claim 1, wherein one or more

adjacent sealing rings are connected to each other by a connection.
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7. The multilayer annular seal assembly according to claim 5, wherein said connection

comprises protrusions and grooves of different sizes.

8. The multilayer annular seal assembly according to claim 1, wherein one or more
apertures are formed in said at least one outer sealing ring in fluid connection with said inner

annular space.
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