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5  Title: PIPE AND COUPLER JOINT WITH GROOVE AND MULTILIP SEAL

TECHNICAL FILLD

10 The present disclosure in general relates to a field of pipes and pipe joints.
Particularty, but not exclusively, the disclosure relates to a pipe and coupler assembly
made of polyvinyl chloride {(PVC). Further, embodiments of the disclosure disclose
the pipe and coupler assernbly with a locking means and a multi-lip sealing

arrangement.

BACKGROUND OF THE DISCLOSURE

Generally, pipes are used for conveying fluds from ove point to another. The
application of pipes are many, and hence the pipes may be joined using suitable pipe

20 joining means such as couplers or collars for conveying the fhuid to farther distances
from the source. Some applications of the pipe and coupler assembly may include
santtation, water supply, supply of chemicals, and the hike. The pipe and coupler
assembly may be used for both aboveground applications, and for underground
applications. The underground applications of the pipe and coupler system may

25  include borewells, where the pipe may extend several meters below the surface of the
earth, and a large capacitv motor or purop may be used to draw the water from a
source. Conventionally, the pipes used for underground applications are manufactured
of metallic matenals, owing to their strength and load bearing capacity. These
metallic pipes mav be threaded at both sides and may be joined to one another through

30 threaded couplings. The conventional metallic pipes may pose several challenges, and
one such challenge may include corrosion or rusting of the pipe and couplers over a
period of tirmse, which may result in breakage and thereby damaging the whole
underground piping assembly. In addition, the metallic pipes being heavy requires
additional efforts or special equipment’s for assembling and dismantling,

35
To overcome the drawbacks associated with the metallic pipe and coupler assemblies,

many efforts have been made, and some alternative light weight, high strength, long
life assernblies have been developed. One such alterative to the metallic pipes may

mclude development of pipe and coupler assembly made of polyviny! chionide (PVC)
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material. The conventional, PVC pipe and coupler assemnblies may be formed by push
fiting the pipe in a coupler and sealing rings may be provided to prevent leakage. The
pipe and coupler may be fixed together with a plugging arrangement, such as a screw
in order to prevent the rotation of the pipe inside the coupler. However, such pipe and
coupler assernbly may not be suitable for the underground applications, since, the load
bearing 15 being done by plugging system, which may be insufficient to take the load.
One more alternative in the art, may include making inner threads integral 1o the pipe
by heat expanding one end of the pipe. However, when such arrangement is used in
underground applications, the hanging loads are heavy and the top clamping sysiem
may damage the top expanded inner thread end of the pipe and the pipe end would

notch or break due io heavy loads, resulting in burial of the pump and the pipe.

With ongoing developments in the pipe industry, pipe and coupler assembly made of
polyvvinyl chioride (PVC} for use in underground applications such as borewelis have
been developed and used. The pipe and coupler assembly may include a pipe with
male threads on both the ends, and the coupler with female threads receiving the male
threads. The conventional pipe and coupler assemblies made of polyvinyi chloride are
configured such that, one end of the pipe mav be non-removably fixed to the coupler,
and the other end of the pipe may be joined adjacent to the coupler {o form the joint.
For non-removably fixing one end of the coupler with the pipe, various arrangements
have been proposed, and such arrangements may include use of adhesive bonding,
locking wumits such as pins, wire locks and the hke Also, the coupler end
accommodating the fixed end of the pipe may be provided with a narrow groove for
accommodating a circular sealing ring to form a fluid seal between the pipe and the
coupler. However, the conventional couplers will have substantially semi-circular
narrow groove i the imner circumference which accommodaies a circular sealing
ring. The provision of a semi-circular narrow groove will increase stress concentration
in the location of the groove and may result in notching when the load is acting on the
pipe and coupler assembly. This may cause failure of the pipe and coupler assembly
due to various loads such as axial load of the pump and motor, turbulent loads created

by water, and vibrational loads created in the borewell.

The present disclosure 15 directed to overcome one or more hinutations stated above or

PCT/IB2019/055752
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5 any other limutation assoctated with the prior arts.

SUMMARY OF THE DISCLOSURE

The shortcomings of the prior art are overcome, and additional advantages are

10 provided through the provision of assembly as claimed n the present disclosure.

Additional features and advantages are realized through the techniques of the present
disclosure. (ther embodiments and aspects of the disclosure are described in detail

herein and are considered a part of the claimed disclosure.

In one non-limiting embodiment of the disclosure, a pipe and coupler assembly made
of polyvinyl chloride is disclosed. The assembly comprises a pipe having a first end,
wherein at least a portion of an outer surface of the first end 15 provided with a
plurality of outer threads. A coupler, comprising, a first coupling end and a second
20 coupling end having a plurality of inner threads in an ioner surface, divided by a flat
portion, wherein, the first end of the pipe is configured to be coupled to the first
coupling end. A locking means is inserted in a first annular groove, formed between
the first coupling end and the first end of the pipe, the locking means is configured to
lock the first end of the pipe (101} with the first coupling end. The assembly further
25 comprsing a second annular groove defined in the flat portion of the coupler,
wherein, the second annular groove is defined with a substantially flat bottom portion
with curved ends. A first multi-lip sealing ring accommodated in the second groove to

form a fluid seal between the first end of the pipe and the first coupling end of the

coupler.

36
In an embodiment, the first multi-lip sealing ring comprises a flat base portion on an
outer surface and a pluralily of inner projections projecting in an inner swrface.
Further, each of the plurality of inner projections is divided by a cavity, wherein, the
plurality of inner projections abuts the outer surface of the first end of the pipe.

35

In an embodiment, a width of the second annular groove 15 greater than piich of the
plurality of the inner square shaped threads. The width of the second annular groove is

at least two times of the pitch of the plurality of the inner square shaped threads.
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In an embodiment, the locking means 1s a made of a deformable member. The locking

means 1s made of a metailic matenal or a polymeric material.

In an embodiment, the locking means is a wire lock.

in an embodiment, the coupler includes a slot defined on the outer surface of
adjoining the tangential hole to fold the locking means within an outer diameter of the

coupler.

In an embodiment, a plurality of ribs on the outer surface of the coupler 1o hold a

pipe-wrench during assembling and dismantling of the coupler and the pipe.

In an embodiment, the second end of the pipe 15 receivable by the second coupling

end of an adjoining coupler for joining two pipss.

In an embodiment, the assembly comprises a second mulli-lip sealing ring provided
on the second end of the pipe. The second multi-lip sealing ring is adapted to abut the
inner surface of the second coupling end to form a fluid seal between the second end

of the pipe and the second coupling end of the coupler.

In an embodiment, the second muiti-lip sealing ring is provided in a portion of the

second end adjoining the plurality of outer square-shaped threads.

In an embodiment, the coupler comprises an anmular 11b extending in the inner surface

of the coupler in the flat portion.

It 15 to be understood that the aspects and embodiments of the disclosure described
above may be used in any combination with each other. Several of the aspects and
embodiments may be combined together to form a further embodiment of the

disclosure.

The foregoing summary s illustrative only and is not intended to be in any way
limiting. In addition to the illustrative aspects, embodiments, and features described
above, further aspects, embodiments, and features will become apparent by reference

{0 the drawings and the following detailed description.

PCT/IB2019/055752
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BRIEF DESCRIPTION OF THE ACCOMPANYING FIGURES

The novel features and characteristic of the disclosure are set forth in the appended
claims. The disclosure itself, however, as well as a preferred mode of use, further
10 objectives and advantages thereof, will best be understood by reference io the
following detailed description of an illusirative embodiment when read in conjunction
with the accompanying figures. One or more embodiments are now described, by way
of example only, with reference to the accompanying figures wherein like reference

numerals represent like elements and 1o which:

Figure 1 illustraies a sectional view of the pipe and coupler assembly, in accordance

with an emabodiment of the present disclosure.

Figure 2 illusirates a sectional front view of the pipe and coupler assembly with the

20 wire Jock, in accordance with an exemplary embodiment of the present disclosure,

Figure 3 tHustrates a sectional view of the coupler, according (o an embodiment of

the present disclosure.

25  Figures 4A and 4B illustrates perspective views of a first mulu-lip sealing ring,

according to an embodiment of the present disclosure.

Figure 5 lustrates a sectional view of the first mubti-lip sealing nng of Figure. 4A.
Pl o &

30 Figure 6 tllustrates a sectional view of the second end of the pipe, according o an

embodiment of the present disclosure.

Figures 7A and 7B illusirates perspective views of a second mulli-lip sealing ring,
according to an embodiment of the present disclosure,

35
Figure 8 tllustrates a schematic view of the pipe and coupler assembly fixed o 2

submersible pump inside a borewell, in accordance with an exemplary embodiment of

the present disclosure.
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5  The figures depict embodiments of the disclosure for purposes of illustration only.
Oue skilled m the art will readily recognize from the following description that
alternative embodiments of the structires and methods illustrated herein may be

emploved without departing from the principles of the disclosure described herein.

10 BDETAILED DESCRIPTION

The foregoing has broadly outlined the features and technical advantages of the
present disclosure in order that the detailed description of the disclosure that follows
may be better understood. Additional features and advantages of the disclosure will be
described hereinafter which form the subject of the claims of the disclosure. Tt should
15 be appreciated by those skilled i the art that the conception and specific embodiment
disclosed may be readily utilized as a basis for modifving or designing other
structures for carrying out the same purposes of the present disclosure. It should also
be realized by those skilled in the art that such equivalent constructions do not depart
from the spirit and scope of the disclosure as set forth wn the appended claims. The
20 novel features which are believed {0 be charactenstic of the disclosure, both as to its
organization and method of operation, together with further objects and advantages
will be better understood from the following description when considered in
connection with the accompanying figures. It is to be expressly understood, however,
that each of the figures s provided for the purpose of lustration and description only

25 andis not intended as a definition of the himis of the present disclosure.

The terms “comprises”, “comprising”, or any other variations thereof, are intended to
cover a non-exclusive inclusion, such that an assembly, device or method that
comprises a st of components or steps does not include only those components or
30 steps but mav include other components or steps not expressly listed or inherent to
such setup or device or method. In other words, one or more elements in a system or

<

apparatus proceeded by “comprises... a” does not, without more constraints, preciude

the existence of other elements or additional elements in the svstern or apparatus.

35  Embodiments of the present disclosure disclose a pipe and coupler assernbly made of
polyvinvl chloride (PVC). The pipe and coupler assembly may be used in borewells

for drawing the water or other fluids from source 1o a point of interest. Since, the pipe
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and coupler of the assembly is made of the polvvinyl chlorde material, the problems
associated with the metallic pipes such as corrosion or rusting may be prevented. This
significantly improves life of the pipe and coupler assembly. and also prevents any
accidental breakage of the assembly during use. However, the pipe and coupler
assemnbly made of polyviny! chloride material may pose certain challenges such as
accidental dismantling of the pipe with coupler due to varnious forces such as torsion,
axial, and undulations acting on the assembly. Also, the couplers made of polyvinyl
chioride may break due fo notching effect at a narrow groove region, because siress
concentration acting n the narrow groove region. To reduce the stress concentration
acting in the narrow groove region, the groove for accommodating the sealing ring is
widened. Widening of the groove may relive the stresses acting in the groove region
and may improve life of the pipe and coupler unit. However, widening of the groove
may require bigger sealing ring to be used which may be challenging to accommodate
in the given dimensions of the pipe and coupler, since it may pose issues such as
compression. To compensate this, if a groove depth is increased either i pipe or

coupler, then the section may become weak which may again result in failure.

The pipe and coupler assembly of the present disclosure is also emploved with a
locking means such as wire lock, such that one end of the pipe is non-removably
coupled to the coupler, and other end of the pipe can be coupled to an adjacent
coupler for forming a joint, thereby prevent dismantling of the assembly. In the
present disclosure, the groove for accommodating a sealing in the coupler is widened
and thereby the stress acting in the groove region may be relived. Further, the
widened groove may be fitted with a multi-lip sealing ring, which seals the complete
portion of the groove, and provides easv compression. The multi-lip sealing ring may
provide mulliple sealing effect between the pipe and coupler. Thereby ensuimg, flud

seal of the pipe and coupler unit, and maintam structural rigidity.

In some embodiment, the locking mweans is a flexible member and mav be of any

configuration.

PCT/IB2019/055752
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5  The following paragraphs describe the present disclosure with reference to Figures 1
to 9. In the figures the same element or elements which have the same functions are

indicated by the same reference numerals.

Figure 1 15 an exemplary embodiment of the present disclosure which illustrates a
10 sectional view of the pipe (101} and coupler assembly (100). The pipe (101) and
coupler assembly (100} includes a pipe (101) manufactured of polyvinyl chioride
material (PVC). The pipe (101) has a first end (101a) and a second end (101b}, with a
plurality of outer square shaped threads (102). The plurality of outer square shaped
threads {102} are defined on an outer surface of the pipe (101) and may extend on at
15 least a portion of the pipe (101) from either ends (101a and 101b). Tn an embodument
of the disclosure, pitch of the plurality of outer square shaped threads (102) may be
configured based on diameter of the pipe (101). The pipe (101} may be configured to
be joined by a coupler (103) for attaching another pipe {101}, and thereby forming a
piping system. The pipe (101} 1s adapted such that the first end (101a) may be non-
20 removably coupled to the coupler (103), and the second end (101h) may be receivable
by an adjacent coupler {103}, The coupler (103) and the coupler assembly (100} may
also be manufactured of the polyvinyl chloride material and may be used (o connect
two pipes (101) to form the joint. The coupler {(103) includes a first coupling end
(103a) and a second coupling end (103b) extending from either ends. The first
25 coupling end {103a) and a second coupling end {103b} mav be divided by a fiat
portion (103¢). The coupler (103) may be configured with a plurality of internal
square shaped threads (104) in hoth the first coupling end (103a) and the second
coupling end (103b). The plurality of internal square shaped threads (104) may extend
in an inner surface of the coupler (103} up o the flat portion (103¢). The plurality of
30 intemnal square shaped threads (104} are adapted o form meshing engagement with
the plurality of the outer square shaped threads (102) on the pipe (101). The coupler
(103) may comprise an annular rib (113) extending in the inner surface of the coupler

(103) in the flat portion (103¢}.

35  Referring to Figure 2 in conjunction with Figure 1, the first end {101a) of the pipe
(101} 1s non-removably coupled to the first coupling end {103a) of the coupler {103).

The second coupling end (103b) of the coupler (103) may be adapted to receive the
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5  second end {101b} of another pipe (101). As shown in Figure. 2, a locking mechanism
15 provided in the pipe and coupler assembly (100) for locking the first end (101a) of
the pipe (101) with the first coupling end {(103a). In an embodiment, the locking
mechanism may prevent axial and rotational movement of the pipe (101} with respect
to the coupler (103). The locking mechanism may include a locking means such as but

16 not limating to wire lock (107) inserted in a first annular groove (105) formed between
the first coupling end (103a) and the first end (101a} of the pipe (101). Figure 2,
depicts the first annular groove (105) which is partially in the coupler (103), and
partially 1n the pipe (101). The first annular groove (105} is formed such that it
extends 1n the coupler {103} and co-operates with the pipe (101) to form the complete

15 groove. Further, the coupler {103} also includes a tangential hole (106} extending
from an ouler surface to the inner surface. The tangential hole {(106) may intersect
with the first annular groove {1035), such that the wire lock (107) may be inserted inlo
the first annular groove (105) through the tangential hole (106). In an embodiment of
the disclosure, a portion of groove in the coupler (103} is made longer with respect to

20 the groove in the pipe (101), to ensure the wire lock {107} does not share the axial
load mn the usage. In an embodiment of the disclosure, the wire lock (107) may be
made of any flexible material. As an example, the material of the wire lock (107} may
include polymeric material, metallic matertal, and composite material. The wire lock
(107) may be mserted to the first annular groove (1035) through the tangential hole

25  {106) using any suitable mechanism. During the process, the wire lock (107) resides
in the first annular groove {105} and abuis a portion of the wire lock (107}, Then, the
wire tock (107) may be cut and folded in a slot (110} configured on the outer surface
of the coupler (103). Tn an embodiment, the slot (110} may be formed by a machining
process, and profiled to accommodate the wire lock (107). As an example, the siot

30 (1103 may be formed by milling process. Folding of the wire fock (107} in the slot
(110} acts as a lock for holding the first end (101a) of the pipe (101} in the coupler
{103), and also acis as an enveloping circle of outer diameter of coupler (103). Figure
2 also shows a closure (113) around the slot (110). The closure may be provided to
enclose the wire lock (107). The closure (115} may be removed to access the bent

35  portion of the wire lock (107). The bent portion of wire lock (107} may be

straightened for pulling the wire lock (107) out of the first annular groove (105} for
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5 dismanthing the threaded joint.

In an embodiment of the disclosure, the first annular groove (105) mav be formed at
mouth region of threading in the first coupling end (103a} of the coupler (103} (o
acconmmodate the wire fock (107). The first end (1013) of the pipe (101) may be non-
10 removably coupled to the coupler (103} in a factory and is locked with the wire lock
(107) such that, there will not be any disturbance of removing this end while

assembling/dismantling the compleie piping svstem.

The coupler (103} includes a plurality of vibs (111} on the ouler surface, and the
15 plurality of ribs (111) acts as the holding supporters for the wrench during tightening
or loosening operations. As there are two threaded joints in each coupler (103) {shown
in Figure. 3], one end of the coupler (103) i.e. first coupling end {103a} of the coupler
{103) may be non-removably fixed {o the first end (101a) of the pipe (101). The inner
surface of the coupler {103} includes a plurality of the internal square shaped threads
20 (104} in both the first coupling end {103a) and the second coupling end (103b), and
the two coupling ends are divided by a flat portion {103¢). The flat portion {103¢)
may act as a space for accomymnodating a sealing member between the first coupling
end (103a) and the first end (1013) of the pipe (101). The sealing member as known in
the art, may be provided in the groove to act as fluid seal to prevent leakage.
25 However, the provision of the groove may induce stress concentration in the coupler
{103). To matigate the problem associated with the groove, the groove 1n the coupler
(103} 1.2 second anmular groove {108} as shown in Figure 3, is widened to relive the
siresses. The second annular groove {108} 1s defined in the flat portion (103c¢) of the
coupler (103). The second annular groove (108) is defined with a substantially flat
30 base portion (108a) with curved edges (108b). In an embodiment, the edges (108b)

may be defined with a radius to relive the stresses.

in an exeroplary embodiment, the width of the second annular groove (108) 1s greater
than pitch of the plurality of the inner square shaped threads (104). As an example,
35  the widih of the second annular groove (108) is al least two times of the pitch of the

plurality of the inner square shaped threads (104) in the coupler (103).

As shown in Figure. 1, the second annular groove (108) accommodates the sealing
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5  member, which acts as a fluid seal between the first coupling end (1034} and the first
end (101a) of the pipe (101} In an embodiment, the second annular groove (108) may
be provided in a flat portion {1013¢)} of the coupler (103} or may be provided in a first
coupling end (103a) of the coupler (103). The sealing member emploved in the
second annular groove (108) is a first multi-lip sealing ring (109) as shown in Figures.

10 4A and 4B. The first multi-lip sealing ring {(109) mav be made of any matenal which
acts as a seal between the pipe (101) and coupler {103} As an example. the first
multi-lip sealing member mayv be made of a polymeric material. Referring to Figure.
5, the first multi-lip sealing ring (109} comprises a flat base portion (109a) on an outer
surface and a plurality of inmer projections (109b) projecting in an inner surface. Fach

15 of the pluralitv of inner projections {109b} is divided by a cavity {(109¢). The first
mudti-lip sealing ring (109) may be positioned n the second annular groove (108)
such that, the flat base portion (109a) rests in the second annular groove (108), and the
plurality of inner projections (109b) protrude out from the second annular groove
(108). When, the first end (101a) of the pipe (101) 1s threaded to the first coupling end

20 (103a), the plurality of inner projections (109b) may abut the surface of the pipe (101)
i the first end (101a). Thereby fornung the fluid seal. In an embodiment, the number
of the inner projections {109b} may depend on the requirement of flind sealing. The
Figures. 4A and 4B illustrates the first mudti-lip sealing ring (109) with two and three
inner projections {109b) divided by cavities (109¢). Such lustration is for the purpose

25  of understanding and the same should not be considered as limitation. Also, the inner
projections {109b) extending from the flat surface {109a) are illustraied in the form of
curved edges, and the same should not be considered as limitation. One may configure
edges of the inner projections (109b) as tapered edges or any other configuration
which serve the purpose. The configuration of the first multi-lip sealing ring (109)

30 ensures better sealing between the coupler (103} and the first end (1014} of the pipe
(101), and thereby prevents any possible leakage of the fluid from the pipe (101} and
coupler assembly (100). Also., the second annular groove (108) reduces stress
concentration, and thereby notching effect may be avoided at the groove region. Thus,
enhances life of the coupler (103). In an embodument, lip portion of the mulu-lip

35 sealing ring {109) extends from the flat base portion (10%9a) outwardly on the inner

side of the multi-lip sealing ring (109). The lip portion may also be inferred to as a
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5 seal member, as the lip portion of the mudti-hip sealing ring performs the action of

sealing, thereby preventing leakage.

Figure. 6 1s an exemplary embodiment of the present disclosure which illustrates a
sectional view of the second end (101b) of the pipe (101). The second end (i01b) of
10 the pipe (101} may be considered as a temporary end, which is receivable by the
second coupling end (103b} of the coupler (103). The second end (101b) is coupled 1o
the coupler (103) such that, the plurality of inner square shaped threads (104} in the
second coupling end (103b) completelyv accommodates the outer square shaped
threads (102} in the second end (1011} of the pipe (101). This stage starts at the mouth
15 of the borewell where assembling/dismantling of the whole piping system takes place.
Second end {101b) of the pipe (101) may be defined with a third annular groove {114)
to acconumodate the sealing member. In an embodiment, the third anmilar groove
(114) may be provided at a boitom of the plurality of owter square shaped threads
(102} fshown in figure 6], The third annular groove (114) may be profiled to maich
20 with the sealing member. In an embodiment, the third annular groove (114) may
mclude a substantially flat base portion (114a} with curved edges (114b). The sealing
member may be accommodaied 1n the third anmilar groove (114), and the sealing
member is a second mult-lip sealing ring (112). The second multi-hp sealing ring
(112} 1s adapted to abut the inner surface of the second couphing end (103b) to form
25  the fluid seal between the second end (101b) of the pipe (101) and the second
coupling end {103b) of the coupler (103). The second multi-lip sealing ring (112) may
be provided m a portion of the second end (101b) adjomning the plurality of outer
square-shaped threads (102). Referring to Figures. 7A and 7B, the second multi-lip
sealing ring (112} comprises a flat base portion (112a) in an inner surface and a
30 plurality of outward projections (112b) projecting on an outer surface, and each of the
plurality of outward projections (112b) is divided by a cavity (112¢). The second
multi-lip sealing ring (112) mav be positioned in the second annular groove (108)
such that, the flat base portion (112a) rests in the third annular groove {114), and the
plurality of outward projections (112b) protrude out from the third annular groove
35 (114). When, the second end {101b} of the pipe (101} is threaded to the second
coupling end (103h), the plurality of cutward projections (112b) may abut the surface

of the coupler (103} in the second coupling end (103b). Thereby, forming the fhad
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5  seal In an embodiment, the number of oulward projections may depend on the
requirement of the fluid sealing. The Figures 7A and 7B illustrates the second roulti-
lip sealing ring {112} with two and three projections divided by cavities. Such
lustration is for the purpose of understanding and the same should not be considered
as hmitation. Also, the projections extending from the {lat surface may have any

16 shape such as but not linmuting {o curved edges, tapered edges or any other

configuration which serve the purpose.

Referring now to Figure 8, which is an exemplary embodiment of the disclosure
itlustrating a schematic view of the pipe (101} and coupler {103} assemblies fixed to a
15 submersible pump nside the borewell for drawing the water from source to the point
of mterest. For the installation in the site 1.e. borewell, the pipe and coupler assembly
{100} will be delivered with the first end (101a} of the pipe (101) and non-removably
coupled to the first coupling end (103a}. This fixing operation may be carnied out in
the factory. During the process of assembly (100), the submersible pump may be
20 coupled to one of the pipe (101} and coupler assembly (100) using a suitable
connector [not shown]. Then, the user will thread the second end (101b} of the pipe
{101) with the second coupling end (103b) of the coupler {103}, then the process
continues il the submersible pump reaches the source. Then, the piping system may
be clamped at the top for holding 1t in place. For any maintenance purpose the user is
25 supposed to unthread only the temporary joint i.e. second end (101b) of the pipe (101)
with the second coupling end (103b) which may be possible by holding the coupler
(103) with a pipe wrench and unscrew the pipe (101) mating at a top portion. During
this condition, a clamp may be used just below the coupler (103) to give support and
grip the pipe and coupler assembly (100). This process is repeated during
30 disassembly of everv pipe (101) joint to hold the coupler (103) positively with the
pipe wrench, the provision has been given in the form of two external ribs (111} on

the outer surface of the coupler (103},

It 13 to be noted that the use of the pipe and coupler assembly (100) in the boreweli
35  application is an exemplary application of the pipe and coupler assembly (100} of the
present disclosure. The assembly (100} may be used m any other applications

mcluding the ground applications o serve the purpose of fluid supply.
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In an embodiment of the discloswre, the pipe and coupler assembly (100}

manufactured of Polvvinyi Chloride are rigid, lightweight and user friendly.

In an embodiment of the disclosure, the pipe and coupler assembly (100) having
10 square type threads will have high load holding capacity. Also, the configuration of
anmular grooves and multi-lip sealing rings  ensures leak proof joint at ligh pump

pressure.

Eawvalents;

i5
With respect to the use of substantially any plural and/or singular terms herein, those
having skill in the art can translate from the plural to the singular and/or from the
stngular to the plural as is appropriate to the context and/or application. The various
singular/plural permuiations may be expressly set forth herein for sake of clarity.

20

It will be understood by those within the art that, in general, terms used herein, and
especially in the appended claims {(e.g., bodies of the appended claims) are generally
mtended as “open” terms (e.g., the term “including” should be imterpreted as
“including but not limited 10, the term “having™ should be interpreted as “having at
25  least.” the term “includes” should be inferpreted as “includes but is not himited to,”
etc.). It will be further understood by those within the art that if a specific number of
an introduced claim recitation is intended, such an intent will be explicitly recited in
the claim, and in the absence of such recitation no such intent is present. For example,
as an aid to understanding, the following appended claims may contain usage of the

133

30 introductory phrases “at least one” and “one or more” to introduce claim recitations.
However, the use of such phrases should not be construed to imply that the
introduction of a claim recitation by the indefinite articles “a” or “an™ hmits any
particular claim contaiming such introduced claim reciiation to inventions containing
only one such recitation, even when the same claim includes the introductory phrases

35 “‘one or more” or “at least one” and indefinite articles such as “a” or “an” {e.g., “a”
and/or “an” should typically be mterpreted 1o mean “at least one” or “one or more”);
the same holds true for the use of definite articles used to introduce claim recitations.

In addition, even if a specific number of an introduced claim recitation is explicitly
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5 recited, those skilled in the art will recognire that such recitation should typically be
mterpreted to mean at least the recited number (e.g.. the bare recitation of “two
recitations,” without other modifiers, typically means at least two recitations, or two
or more recitations). Furthermore, in those instances where a convention analogous 1o
“at least one of A, B, and C, etc.” 1s used, in general such a construction 1s mtended in

10 the sense one having skill in the art would understand the convention (e.g., “a syvstem
having at least one of A, B, and C” would include but not be himited to systems that
have A alone, B alone, C alone, A and B iogether, A and C together, B and C
together, and/or A, B, and C together, etc.). In those instances where a convention
analogous to “at least one of A, B, or C, etc.” is used, i general such a construction is
15 intended in the sense one having skill in the art would understand the convention (e.g.,
“a system having at least one of A, B, or €7 would imclude but not be himted fo
systems that have A alone, B alone, C alone, A and B together, A and C together, B
and C together, and/or A, B, and C together, eic.). It will be further understood by
those within the art that virtually any disjunctive word and/or phrase preseniing two or
20 more aliernative ferms, whether in the description, claims, or drawings, should be
understood to contemplate the possibilities of including one of the terms, either of the
terms, or both terms. For example, the phrase “A or B” will be understood to include

the possibilities of “A” or "B or "A and B.”

25  While various aspects and embodiments have been disclosed herein, other aspects and
embodiments will be apparent to those skilled in the art. The varicus aspects and
embodiments disclosed herein are for purposes of illustration and are not intended 1o

be limuting, with the true scope and spirit being indicated by the following claims.

30 Referral Numerals:

Reference Description
Mumber
100 Pipe and coupler assembly
101 Pipe
101a First end of the pipe
101b Second end of the pipe
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102 Quter squire-shaped threads
103 Coupler
103a First coupling end
1030 Second coupling end
103¢ Flat portion

104 Inner square shaped threads
105 First annular groove

106 Tangential hole

107 Wire lock

108 Second annular groove
108a Flat base portion
108b Edges

109 First multi-lip sealing ring
10%a Flat base portion

1096 Plurality of inner projections
109¢ Cavity

110 Siot

il Ribs

112 Second multi-lip sealing ring
112a Fiat base portion

112b Plurality of outward projections
e Cavity

113 Armmular 1ib

114 Third annular groove
114a Flat portion

114b Curved edges

115 Closure
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Claims:
I. A pipe and coupler assembly (100} made of polyvinyl chlonde, the assembly

)

(100) comprising;

a pipe {101} having a first end (101a), wherein at least a portion of an outer
surface of the first end {1014} is provided with a plurality of outer threads (102);

a coupler (103), comprising, a first coupling end (103a) and a second
coupling end (103b) having a plurality of inner threads (104) in an inner surface,
divided by a flat portion {103¢), wherein, the first end (101a) of the pipe (101} is
configured (o be coupled to the first coupling end (103a);

alocking means (107} inserted in a first annular groove (105), formed between
the first coupling end (103a) and the first end (101a) of the pipe (101}, the
locking means 1s configured to lock the first end (101a) of the pipe (101) with the
first couphing end (103a);
characterized in that the assembly further comprising:

a second annular groove (108) defined in the flat portion (103¢) of the
coupler {103}, wherein, the second annular groove {108} is defined with a
substantially flat bottom portion (108a) with curved ends (108b); and

a first multi-lip sealing ring (109} acconunodated in the second groove
(108} 1o form a fliid seal between the first end (101a} of the pipe (101) and the
first coupling end (103a) of the coupler (103).

The assembly (100} as claimed in claim 1, wherein the first nnlti-lip sealing ring
(109) comprises a flat base portion (10%9a) on an outer surface and a plurality of

mner projections (109b) projecting in an inner surface.

The assembly (100) as claimed in claim 2, wherein each of the plurality of mmner

projections (109b) 15 divided by a cavity (109¢).

The assembly (100} as claimed i claim 2, wherein the plurality of inner

projections (109b) abuts the owter surface of the first end (101a} of the pipe (101).

The assembly (100) as claimed m claim 1, wherein a width of the second annular

groove (108) is greater than pitch of the plurality of the inner square shaped



10

15

20

25

30

WO 2020/008428

10.

i1

13.

14.

18

threads (104).

The assembly (100} as claimed in claim 5, wherein the width of the second
annudar groove (108) is at least two times of the pitch of the plurality of the mner

square shaped threads (104).

The assembly (100) as claimed in claim 1, whergin the lfocking means (107} 1s a

deformable member.

The assembly (100) as claimed in claim 7, wherein the locking means (107} is

made of a metallic matertal or a polymeric material.

The assembly (100) as claimed in claim 1, wherein the locking means (107} is a

wire lock.

The assembly (100} as claimed in claim 1, wherein the coupler (103) includes a
stot (110} defined on the outer surface of adjoining the tangeniial hole (106} 1o

fold the locking means (107) within an outer diameter of the coupler (103).

The assembly (100) as claimed in claim 1, comprises a plurality of ribs (111) on
the outer surface of the coupler (103} to hold a pipe-wrench during assembling

and dismantling of the coupler (103) and the pipe (101).

. The assembly (100) as claimed in claim 1, wherein the second end {101b)} of the

pipe (101} is receivable by the second coupling end (103b) of an adjoining

coupler (103} for joining two pipes (101).

The assembly (100} as claimed m claim | comprises a second mulii-lip seal

sealing ring (112} provided on the second end (101b} of the pipe (101).

The assembly (100} as claimed in claim 13, wherein the second multi-lip sealing
rng (112} is adapted to abut the inner surface of the second coupling end {103b)
to form a fluid seal between the second end {101b} of the pipe (101) and the

second coupling end (103b) of the coupler (103).

PCT/IB2019/055752
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5 15 The assembly (100} as claimed in claim 13, wherein the second mudti-lip sealing
ring (112} 15 provided in a portion of the second end (101b) adjoining the

plurality of outer square-shaped threads (102}

16. The assembly (100} as claimed in claim 1, wheren the coupler (103) comprises
10 an annular 1ib (113) extending in the inner surface of the coupler (103} in the flat

portion {103¢}.

17. The assembly (100} as claimed in claim |, wherein the plurality of outer threads

{102) and the plurality of inner threads (104) are square shaped threads.

20
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30
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