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Matter enclosed in heavy brackets [II appears in the 
original patent but forms no part of this reissue speci? 
cation; matter printed in italics indicates the additions 
made by reissue. 

ABSTRACT OF THE DISCLOSURE 

A nonreturn valve for liquids has a tapered end ‘formed 
by ?exible inclined walls terminating in a slit which is 
de?ned between two ?exible lips. A continuous raised rib 
is formed on the internal surface of one of the lips and 
makes linear sealing contact with a corresponding [force] 
face of the other lip inwardly of the slit effectively to cut 
off ?ow through the slit upon closure of the valve. 

This invention relates to nonreturn valves. 
Nonreturn valves are known comprising two mutually 

inclined wall portions of ?exible polymeric composition, 
for example, rubber, provided with a pair of ?exible lips 
forming a transversely extending slit, the two lips being 
in mutual sealing contact, closing the slit, [when the ?uid 
pressure externally of the slit exceeds that within the said 
wall portions, thereby preventing ?uid back?ow through 
the said slit. 
Valves of this type are known, for example, through 

French Pat. Nos. 348,834 and 1,109,095 and US. Pat. 
No. 2,662,724. 
The invention relates more speci?cally to such valves 

for controlling the ?ow of liquids, more particularly liq 
uids having in suspension therein solid particles which are 
present either accidentally or deliberately. For such liq 
uids, valves of the above-mentioned known type are of 
limited usefulness, owing to a large number of drawbacks. 
For example, attempts were made to improve the chi 

ciency and reliability of such‘valves. In practice, however, 
valves of the known type have a tendency to leak which is 
greater the lower the back pressure acting on the valve. 
Also, both with high and low back pressures valves of the 
above-mentioned type leak if solid particles such as sand, 
metal particles, or the like are trapped between the lips, 
even if the lips have contact surfaces which are extensive 
in a longitudinal direction, that is, in the direction of ?ow, 
since such particles unavoidably give rise to leakage paths. 

Consequently, nonreturn valves of this type are in prac 
tice unsuitable for use in precisely the ?elds for which 
they were supposed theoretically to have advantages with 
respect to other types, that is, for use with liquids contain 
ing solid particles. 
The above drawbacks may be mitigated by limiting the 

diametrical width of the slit between the lips as compared 
with the diameter of the valve inlet, or by applying to the 
lips additional resilient forces, for example, by means of 
external springs, in order to further assist closure of the 
valve. However, such arrangements limit the'opening of 
the slit when the latter is expanded by forward ?ow of 
liquid, so that the valve presents an undesirable ?ow re 
striction, and the supply pressure has to be increased to 
maintain a given rate of ?ow through the valve. Increas~ 
ing the linear velocity of suspension or slurry through the 
valve slit, however, increases the abrasive action of the 
solid particles on the internal faces of the lips, so that,‘ 
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2 
after a relatively short period of use the valve is no longer 
able to seal effectively against backward pressure, whether 
this be large or small. 
An object of the invention is to provide a nonreturn 

valve of the above de?ned type, which is practically free 
from the above described drawbacks, that is, a valve 
which is capable of effecting an excellent seal against back 
pressure without the addition of external springs and with 
out unduly limiting the diametrical width of the slit be 
tween the lips. 

In the nonreturn valve according to the present inven 
tion a continuous rib is formed on the internal surface of 
one of the lips and is adapted to make substantially linear 
sealing contact with a corresponding face, adapted to re 
ceive said rib, on the internal surface of the other lip, 
inwardly of the slit de?ning edges of the lips. Preferably, 
the said linear sealing contact is of the “knife edge” type, 
the rib being of a Wedge-shaped transverse cross-sectional 
pro?le. 

It is understood that the e?iciency of the nonreturn 
valve according to the invention arises from the ability 
of the rib to interrupt on closure of the valve the con— 
tinuity of the liquid ?lm covering the smooth internal sur 
face of the other lip; more particularly, when the rib has 
a wedge-shaped transverse pro?le it is wedged without 
di?iculty between any solid particles in the liquid and 
“incises" the said liquid ?lm until it breaks the continuity 
thereof over the entire width of the slit. Once this has 
happened, leakage of liquid backwardly through the valve, 
even in the complete absence of an inlet pressure, be 
comes extremely improbable, as has been found from a 
large number of tests carried out under various conditions. 

In order that the invention may be more clearly under 
stood, particular embodiments will be described, by way 
of example only, with reference to the accompanying 
drawings, in which: 
FIG. 1 is an axial sectional view of a valve according 

to one embodiment of the invention, illustrated at the 
moment of establishing sealing contact between the valve 
lips; 
FIG. 2 is a side elevational view of the valve member 

viewed in a direction perpendicular to the plane of the 
valve slit; 

FIG. 3 is a side elevational view of the valve member 
viewed in the direction of the valve slit; 
FIG. 4 is a plan view of the valve member in its closed 

condition; 
FIG. 5 is a plan view of the valve member with the slit 

in an intermediate open position; 
FIG. 6 is a perspective exploded view of the two valve 

lips showing the mutual welding regions of the latter to 
the opposite ends of the valve slit; 
FIG. 7 is a part sectional perspective view of a valve 

according to a modi?cation of the embodiment of the 
preceding ?gures, shown in its closed position, and 

FIG. 8 is a view similar to FIG. 7 showing the modi?ed 
valve in its open condition. 

Referring to the drawings, a hollow valve member 1 is 
made of a ?exible polymeric composition, such as rubber. 
The member 1 is provided at its inlet end with a tubular 
inlet portion 2 having an external annular ‘?ange 3, 
adapted to be ?tted coaxially on a tubular inlet member 
5 which is in turn provided externally with an integral 
or separately attached annular flange 6. 
The ?ange 3 of the valve member is formed with an 

annular groove 4 adapted to ?t over an annular projec 
tion 7 carried by the ?ange 6 on the inlet member 5 to 
effect sealing. 
A tubular outlet member 9 surrounds the valve mem 

her 1. The outlet member 9 is provided with an annular 
?ange 8 which is, conncctable to the said ?ange 6 on the 
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inlet member 5 by means of bolts 10, the ?ange 3 of the 
valve member 1 being clamped between the two?anges 
6, 9. 
The valve member 1 comprises, in addition to the 

above-mentioned tubular inlet portion 2, a ?attened taper 
ing outlet end which, in the embodiments shown, com 
prises two planar wall portions 11, 11', each inclined to 
the axis of the tubular portion 2 and terminating in a pair 
of ?exible lips 14, 14’ forming therebetween a slit A 
(FIG. 4) extending in a substantially diametrical plane 
with respect to the tubular inlet portion 2. 
The two mutually inclined wall portions 11, 11’ incor 

porate metallic reinforcing elements 12, 12’ which im 
prove their rigidity. The wall portions 11, 11’ are adapted 
to bear on opposite end surfaces 13, 13' of a tapered 
wedge-shaped end of the tubular inlet member 5 which, 
in the embodiment shown in FIG. 1, is cut symmetrically 
to form two wedge-shaped end extensions 5a which are 
disposed within and conform in shape to the wedge-shaped 
space within the valve member 1. 
The bearing of the inclined wall portions 11, 11' of the 

valve member 1 on the end surfaces 13, 13’, together with 
the stiffening action of the metal reinforcing elements 12, 
12', affords a high resistance of the valve to large back 
pressures, preventing the wall portions 11, 11’ from being 
deformed substantiallyr under excessive back pressure 
within the outlet member 9. 
When the hydraulic pressure within the tubular outlet 

member 9 exceeds that within the inlet member 5, the two 
lips 14, 14' are forced together, closing the slit A and 
establishing mutual sealing contact so that backward flow 
of the liquid through the slit A is prevented 

According to this invention the internal face of one lip 
14 is formed with a continuous rib 16 inwardly of the 
slit-de?ning lip contact region and extending throughout 
the diametrical width of the said slit A. The rib 16 is 
adapted to come into a substantially linear sealing contact 
with a corresponding face 17 on the internal surface of 
the other lip 14', which is devoid of a rib. 
The rib 16 is of a wedge-shaped transverse cross~sec~ 

tional pro?le and behaves like a knife edge. Thus, upon 
closure of the valve the rib interrupts the continuity of the 
liquid ?lm covering the internal faces of the two lips 14, 
14' throughout the diametrical width of the slit A. The 
knife edge pro?le of the rib 16 further acts to displace 
any solid particles which may be present in the liquid 
away from the contacting region of the rib 16 and the 
face 17, thereby ensuring good sealing at this region. 
Obviously, once the liquid film has been interrupted in 
this way, the leakage of liquid backwardly through the 
valve is rendered extremely improbable, even in the com 
plete absence of ?uid pressure in the tubular inlet mem 
ber 5. 

It should be noted that the valve member 1 is of such 
construction that on ?tting over the tubular inlet member 
5 it is slightly deformed so that the two inclined wall 
portions 11, 11', and consequently the lips 14, 14' are 
prestressed and contact each other even in the absence of 
?uid pressure in the tubular outlet member 9. 

In order to improve the elasticity of the terminal por~ 
tion of the lips 14, 14', which are in cross section tapered 
in pro?le towards their slit-de?ning contact edges (FIG. 
1), the lips 14, 14' are each externally formed with 
respective regions 19, 19' of reduced thickness inwardly 
of the said contact edges. External reinforced regions 
~18,18’ of increased thickness are provided at intervals 
along the regions 19, 19'. The zones 18, 18' act as abut 
ments and transmit to the lips 14, 14' the closing thrust 
exerted on the outer surfaces of the wall portions 11, 
11' by back pressure in the tubular outlet member 9. 

Normally, each lip 14, 14' is formed with at least three 
reinforced regions 18, 18' distributed over an intermediate 
portion of the lip of a length L not exceeding the overall 
length L’ of thelip (FIG. 2). Each reinforced region 
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18, 18' is of a width S which is smaller than or equal 
one-sixth of L. 
The sum of the lengths of all the various reinforced 

regions 18, 18’ of each lip 14, 14’ shall not in any case 
exceed half the length L of the intermediate portion of 
the respective lip. This is necessary in order to afford a 
su?icient expansibility of the lips 14, 14' so that in normal 
operation at a predetermined feed pressure the valve 
member 1 expands to afford a minimum restriction to 
?ow and, therefore, maximum delivery, the outlet dia 
meter of the expanded member 1 substantially equaling 
the diameter of the inlet member 5. 
As shown in FIGS. 1 to 5 each of the inclined wall 

portions 11, 11' is provided on its opposite sides with two 
?at ?exible web portions 22 gradually increasing in width 
towards the slit A. The web portions 22 interconnect the 
tubular portion 2 of the valve member 1 and the terminal 
lips 14, 14’. The web portions 22 are themselves inter 
connected along their outer edges by integral edge beads 
15 of large thickness. 
On manufacture the terminal portion of the lip 14 is 

moulded separately from the corresponding part of the op 
posite lip 14’, the two lips 14, 14’ being then inter 
connected, such as by welding, at respective edge regions 
21, 21' in the respective edge beads 15 to avoid any slight 
curvature of the contact edges de?ning the slit A, in order 
to ensure e?icient sealing on closure. 
As shown in FIG. 6, the internal rib-accommodating 

face 17 of lip 14’ is formed at its ends with two shaped 
notches 20 accommodating the ends of the rib 16 of the 
other lip 14 upon welding of both lips 14, 14' to each 
other, to ensure a sealing contact throughout the width 
of the slit A. 
Upon welding the edge regions 21, 21' of the two lips 

14, 14' and adjacent parts the valve member 1 is vulcan~ 
ized to is ?nal shape. 
Summarizing, under normal operational conditions 

internal pressure in the tubular inlet member 5 expands 
the ?attened outlet end of the valve member 1, opening 
the slit A, while on the occurrence of external pressure, or 
back pressure, in the tubular outlet member 9 this end is 
caused to reclose. Upon closure of the valve member 1 
sealing contact is initially established between the sharp 
ened end edges of the two lips 14, 14', followed by 
contact of the knife-shaped rib 16 of the lip 14 with the 
face 17 of the other lip 14'; this latter contact shears the 
liquid ?lm between the lips 14, 14' and interrupts the 
?ow of liquid through the slit A. > 
The external back pressure or, in the absence of such 

pressure, the prestressed condition of' the Wall portions 
11, 11', maintains the valve in its closed condition 
normally. 
0n assembly of the valve a slight clearance should be 

left in the inoperative (closed) condition of the valve 
member 1 between the internal faces of the inclined wall 
portions 11, 11' and the end surfaces 13, 13' of the tubular 
inlet member 5 in order to admit of a slight bending of the 
wall portions 11, 11' on closing of the valve under the 
in?uence of back pressure. . 
The end face of the ?ange 3 of the tubular inlet 

portion 2 is provided with projections 23 which assist 
accurate location of the valve member on assembly. 

In normal use of the valve with liquid containing solid 
particles in suspension‘, solid particles may be deposited 
around the valve member 1, locking the lips 14, 14' there‘ 
of and preventing opening of the lips when a normal liquid 
flow is established. Such clogging occurs more readily 
when the valve is mounted vertically with the lips 14, 
14' disposed uppermost, as shown on the drawings. 
FIGS. 7 and 8 illustrate a modi?ed construction for 

obviating this drawback. Two planar web portions 22a 
extend laterally between the tubular inlet portion 2 of the 
valve member 1 and the flattened end and are substantially 
coplanar with the lips 14, 14', the said web portions 
22a being interconnected along their outer edges 'by 
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rounded beads 15a at which the juxtaposed ends of the 
two lips 14, 14' are welded together, as in the previous 
embodiment. 
Two elongated slitlike outlets 2.4 are formed symmetri~ 

cally between the outer edges of the web portions 22a 
near the inlet end of the valve member 1 and are situated 
in a diametrical plane, the outlets 24 communicating 
with the hollow interior of the valve member 1. 

Normally, the resiliency of the material from which 
the valve member 1 is formed holds the outlets 24 closed. 
However, if opening of the lips 14, 14' is prevented by 
the deposit of solid particles around the valve walls 11, 
11’, as described above, the liquid pressure within the 
valve member 1 causes the outlets 24 to open. Liquid 
then ?ows upwardly along the clearance between the 
outlet member 9 and the valve member 1, bypassing the 
slit A and gradually removing the solid particles until 
opening of lips 14, 14' is possible. 
The outlets 24 are preferably formed by making slit 

incisions along the edge beads 15a in proximity to the 
inlet end of the valve member 1. 

I claim: 
1. In a nonreturn valve for liquids of the type compris 

ing a hollow valve member of ?exible material adapted to 
be fitted in a ?ow duct and having a tapering outlet end 
in the ?ow path comprising a pair of ?exible lips de?ning 
a slit which is closed or open in accordance with the 
relative ?uid pressures internally and externally of the 
valve member, the improvement which comprises a raised 
rib of substantially wedge-shaped cross section with a 
sharp edge formed on the internal surface of one of the 
lips and extending completely across the ?exible lip per 
pendicular to the flow path and a smooth face, adapted 
to contact said rib, on the internal surface of the other 
lip, inwardly of the slit-de?ning edges of the lips, whereby 
substantially linear sealing contact is established at said 
rib when the valve is closed. 

2. A nonreturn valve for liquids as claimed in claim 1, 
wherein the valve member includes a tubular inlet portion 
and ?exible wall portions formed integrally with the tubu~ 
lar inlet portion, the ?exible lips being provided on the 
wall portions, and a ?exible web portion integral with 
each wall portion at the edge of the wall portion, the web 
portions that abut each other along each edge of the Wall 
portions being sealingly interconnected, outlet means be 
ing formed between the outer edges of the web portions 
near the inlet end of the valve member and communicate 
with the interior thereof, such outlet means being closed 
resiliently when the valve is closed and being open to 
afford a slit bypass path in response to the pressure within 
the valve member when the slit is clogged. 

3. Valve according to claim 2, in which the said outlet 
means comprise respective slit incisions along parts of the' 
interconnected edges of the web portions. 

4. A nonreturn valve for liquids as claimed in claim 1. 
wherein the smooth face of the other lip is provided at 
its opposite ends with two shaped notches accommodating 
the ends of the rib, 
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5. A nonreturn valve as claimed in claim 4 wherein the 

valve member includes a tubular inlet portion and ?exible 
wall portions formed integrally with the tubular inlet 
portion, a rigid tubular member is disposed coaxially 
within the tubular inlet portion of the valve member, the 
tubular member having a tapered end with end surfaces 
against which the ?exible wall portions are adapted, under 
the in?uence of back pressure which tend to close the 
slit, to bear, each wall portion including a rigid rein 
forcement in the zone in which it is adapted to bear on 
the end surface of the rigid tubular member, whereby 
cooperation between the rigid reinforcement of the wall 
portions and the tapered end of the tubular member 
resists deformation of the nonreturn valve when that 
valve is under the in?uence of back pressure. 

6. A nonreturn valve according to claim 1 wherein 
the valve member includes a tubular inlet portion and 
?exible wall portions formed integrally with the tubular 
inlet portion, a rigid tubular member disposed coaxially 
within the tubular inlet portion of the valve member, the 
tubular member having a tapered end with end surfaces 
against which the ?exible wall portions are adapted, under 
the in?uence of back pressure which tend to close the 
slit, to bear, each wall portion including a rigid reinforce 
ment in the zone in which it is adapted to bear on the 
end surfaces of the rigid tubular member, whereby co 
operation between the rigid reinforcement of the wall por 
tions and the tapered end of the tubular member resists 
deformation of the nonreturn valve when that valve is 
under the in?uence of back pressure. 
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