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(57) Abstract: A non-return valve (1) comprising * a tubular member (2) for insertion into a pipe, the tubular member comprising an
entrance port (3), an exit port (4) and a side wall (5) extending therebetween; * a lid (8) pivotally connected to the tubular member
and adapted to pivot about a pivot axis between an open position spaced apart from the exit port and a closed position covering the
exit port; « at least one engagement mechanism (14) extending from the side wall proximate to the exit port; * at least one locking
arm (11) connected by means of a pivot (13) to the lid, the locking arm being adapted to pivot with respect to the lid about a pivot
axis between an unlocked position and a locked position * the locking arm being arranged such that when the lid is closed and the
locking arm is in the locked position the locking arm engages the engagement mechanism.
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A pon-return valve

The present invention relates to a non-return valve, More particularly, but not exclusively, the
present invention relgtes 1o g non-return valve comprising a tubularmember and a lid pivotally
connected thereto, the hd having a locking arm pivotally connected thereto, the lncking arm being
arranged to engage an engagement mechanism when the lid is closed and the locking arm is in a

locked position,

Outgoing domestic pipes often-drain into a manhole orsimilar. In times of flood the manhole will &l
with. water. The water in the manhale may flow under pressure back up the pipe £ausing flood

damage,

Non-return valves are known which can be used to prevent such damage. Gengrally these require
modification of the manhole before they.can be installed which can be expensive, Alternatively, the
valve can be installed in line with the man hole but this requires the digging of 3 separate inspection

chambaer which iz also expensive.

EP 2459810 discloses a rion-return valve which can be attached to the end of a domestic pipe at its
point of entry into the manhole and which does not reguire modification of the manhole. The
locking mechanism comprises a lid which may be moved into 8 position covering the exit port of the
valve. The lid prevents water from flowing through the non-return valve up the pipe. it also stops
foul smells and odours from entering the pipe The lid can be Jocked dosed for maintenance work by

atocking mechanism. The locking mechanism however iscomplex and unreliable,

The present invention seeks to overcome the problems of the prior art.

Accordingly, the present invention provides 3 non-return valve comprising
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atubular member for insertion into a pipe, the tubular member comprising an entrance port, an exit

port and a side wall extending therebetween;

a lid pivotally connected to the tubilar member and adapted to pivet-about a pivot axis between an

open position spaced apart from the &xit portand a.clesed position covering the exit port;
at least one engagement mechanism extending from the side wall proximate to the exit port;

at least ane locking arm connected by means of a pivot to the lid, the Jocking arm being adapted to
be pivoted with respest to the lid about a pivot:axis between an unlocked position and a locked

position

the focking arm being arranged such that when the lid is dosed and the locking arm is in the locked

position the locking arm engeges the engagenient mechanism.

The norcreturn valve according to the invention comprises a relatively simple and reliable locking

mechanism which Jocks the lid firmly in place.

Preferably the engagement mechanismy comprises a protrusion and the locking arm comprises a

hook forengagement with the protrusidn,

Preferably the non-return valve comprises @ plirality of engagement mechanisms spaced apart
around the exit port and a plurality of locking arms pivotally attached to the edge of the ld; sach

tacking arm being arvanged to engage with a corrgspanding engagement mechanisai,

Preferably the nan-return valve comprises first and second engagement mechanisms extending from
the side wall on opposite sides 'of the exit part and first and second carresponding focking arms

pivotally attached 1o the fig:

Rreferably a locking plate extends between the locking armis.
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Preferably the lid comprises a plurality of protrusions extending therefrom, the locking plate being

adapted to be received between the protrusions when the locking arms are in the locked position.

Preferably the pivot axis of the at least one locking arm is paraliel to the pivot axis of the lid.

Preferably the diameter of the tubular member increases from the exit port towards the entrance

port,

Preferably the non-return valve further comprises a plurality of spaced apart resiliently deformable

flanges extending from the side walk

Preferably the lid is:oval:

The present-invention wilt npw be described by way of example only and not inany imitative sense

with reference to the accompanying drawings in which

Figure 1 shows a non-return valve according to the invention with the lid open;

Figure 2 shows the non-return valve of figure 1 with the lid closed and unlocked; and,

Figure 3 shows the non-returnvaive of figure 1 with the fid closed and locked.

Shown in figure 1 is-a non=return valve 1 according to the invention from the side. The non-return
valve 1 comprises-a tubular member 2 . The tubtlar member 2 cotaprise$-entrance and exit parts 3,4
and a side wall 5 extending therebetween along 2 long axis 6, In use the tubular member 2 is

mserted entrance port first into @ pipe (not shown). The entrance port 3 is:substantially normal to
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the length-axis 6 and so is circular. The exit port 4 is inclined to the length axis 6 as shown and so s

ellipticat in shape.

The diameter of the tubular member 2 decreases from the entrance port 3 to the exit port 4, This
has the effect of funnelling water received at the entrance port 3 to the exit-port 4. The thickness of
the side wall 5 decreases close to the entrance port 3 in a direction towards the entrance port 3. This

reduces turbulence created in the water as itenters the non-retiirn valve 1.

A plurality of spaced apart resiliently deformable flanges 7 extends outwardly fram the side wall 5.
The flanges 7 have a diameter slightly farger than the pipe. As the nen-return valve 14s pushed into
the pipe friction between the pipe wall and the flanges 7 deforms the flanges 7 towards the exit port
4. Once deformed the flanges 7 resist removal of the non-return valve 1 from the pipe. The use of
such flanges 7 makes the non-return valve 1 suitable for use with pipes of a plurality of different

diameters, typically in the range 9&mnm to 110mm.

The non-return valve 1 further comprises a fid 8. The Hd 8 is efliptical in plan view and is slightly
domed in side view as shown. Connected to the edge of the lid 8 is a connection arm'9. This is in turn
connected to a pivot 10 extending from the side'wall 5. The lid 8 can be displaced between open and
dlosed configurations. in the open configuration {as shown in figure 1) the lid 8 is spaced apart from
the exit port 4. Water which enters the entrance port 3 is free to flow through the non-teturn valve

1 and out the exitpont 4,

Pivotally connected to the edge of the lid 8 are first and second locking arms 11. As can be best seen
in figure 2 the two lncking arms 11 are arranged onopposite sides of the fid 8 and share s.common
pivot axis. Fach locking arm 11 comprises a hook 12 the purpose of which is described helow.
Extending from the side wall 5 of the tubular member 2 adjacent to each locking arm pivet 13 is an
engagement mechanism 14. In this embadiment the engagement mechanism 14 is an elliptical
protrusion 14, Each locking arm 11 can be pivoted about its associated pivot 13 with respect to the
lid 8 between locking and unlocking positions. The locking arm11 is shown in the unlocking position

in figure 1.
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Extending between the focking arms 11 is a locking arm bar 15 The locking arm bar 15 is slightly
curved as shown so that when the locking arms 11 are in the unlocked position the locking arm bar

15 closely fits against the domed top of the lid 8,

Shown in figure 2 is the non-return valve 1 of figure 1 with the lid 8 pivoted from the open to the
closed position. The pivot axis of the lid 8 is parallel to the pivot axis of the locking arms 11. The
lacking arms 11 are.still in the unlocked position remote from the engagement means 14. Preferably
the non-return valve 1 is installed in the pipe with the lid pivot 10 uppermost so that the lid 8 is
moved in a vertical plane between open and closed positions. When installed in this orientation the
fid & will naturally drop inta the closed position as shown, Because the exit port 4 is inclined to the
length axis & the weight of the lid 8 will keep the lid 8 urged into abutment with the exit port 4 so
farming a seal between the two. Water which enters the entrance port 3 will be able to push the lid
S apen and exit the exit port 4. Water incident on thenon:=return valve 1 in the opposite direction
however pushes the lid § into engagement with the exit port 4 so preventing water from flowing
from the exit port 4 to the entrance port 3, In this position the lid 8 also prevents foul odours and

rats fromentering the pipe:

i the non return valve 1 is:submerged for a prolonged pericd then the weight ofthe lid 8 may not be
sufficient to prevent water from seeping around the side of the id 8 into the tubular member 2. In
this case it is preferred to lock the lid & closed. 1t is also preferred to lock the lid 8 closed ducing
maintenance of the manhole. Figure 3 shows the non-return valve 1 with the lid 8 logked closed.
Compared to-figure 2 the locking arms 11 have been rotated sbout theilr pivats 13 with respect 1o
the lid 8 frany the unlocked position to the locked position. As the locking arms 11 are rotated the
hook 12 on sach arm 11 engages with the corresponding protrusion 14 on the side wall 5 so locking
the hid 8 closed. Typically the hook 12 is shaped such that as the locking army 11.rotates to the locking

positionit is urged against the pretrusion 14 firmly pulling the lid 8 clgsed.

The locking arms: 11 are rotated to the locking position by placing one or more fingers under the
locking arm bar 15 and lifting it until it is substantially normal to the lid 8 as shown. As the locking

arm bar 15 reaches the normal position the edge ofthe locking arm bar 15 is received in protrusions
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15 which extend from-the outer domed face of'the lid 8. The protrusions 16 maintain the locking

arm bar 15 in this position and prevent it from dropping back 1o its original position so unlocking the

lid 8.

in the above embaodiment each engagement mechanism 14 is a protrusion 14. in alternative
embodiments other forms of engagement mechanism 14 are possible. The engsgement mechanism

14 could for example be a slot into which the locking arm 11 réreived.
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CLAIMS

Anon-return valve comprising

a tubular member for insertion: inte a pipe, the tubular member comprising an entrance

part; an exit port and a side wall extending therebetween;

a lid pivotally connected to the tubular member and sdapted to pivot about a pivet axis
between an open position spaced apart from the exit port and a closed position covering the

exit port;
at least vpeengagerment mechanism extending from the side wall proximate to the exit port;

at least ane locking arm connected by means of & pivot to the lid, the locking aray being
adapted to pivot with respect to the fid about a pivot axis between an unlocked position and

a tocked position

the locking arm being arranged such that when the lid is closed and the locking arm is in the

locked position the locking armengages the engagement mechanism.

A-nonsreturn valve as claimed i claim 1 wherein the engagement mechanism comprises g

protrusion and the locking arm comprises a hook for engagement with the protrusion,

A non-raturn valve as claimed in either of claims 1 or 2 comprising a plurality of engagament
mechanisms spaced apart around the exit port and a plurality of locking arms pivotally
attached 1o the edge of the lid, each locking arm being arrenged 1o engage with a

correspanding éngagement mechanism.

A non-return valvé as claimed in claim 3 comprising first and second engagement
mechanisms extending from the side 'wall on opposite sides of the exit port and first and

second corresponding locking arms pivotally attached to the lid.
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8
5. A non-return valve as claimed. in claim 4, wherein 3 locking plate extends between the
locking arms,
8. A non-return valve as claimed in claim 3, wherein the lid comprises @ plurality of pratrusions

extending therefrom, the locking plate being adapted to be received between the

protrusions when'the locking arms:are in thedocked position.

7. A non-return valve as claimed in any ane of claims 1 to 6, wherein the pivot axis of the at

least one locking arm is parallel to the pivot axis of the hid.

8. A non-return valve as claimed in any one of claims 1 to 7, wherein the diameter of the

tubular mambar increases from the exit port towards the entrance port,

9. A nonereturn valve as claimed in any-one of claims 1 to 8, further comprising a plucality of

spaced apart resiliently deformable flanges extending from the side wall.

18. Anon-return valve asclaimed iy any oneof claims 1to 9wherein the lid is oval.

13. A nan-return valve substantially as hereinbefore described.
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Figure 3
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