RESPI RATORS This invention relates to respirators and
in particular to exhale valves for respirators. A

WO e®pios®ror is a piece of personal protective BOUGBR@EEN50038
designed to protect a wearer from i nhaling harnful
material present in the anbient air. Respirators may
take the formof a sinple naskj attached to the head
by neans of one or nore straps, and which covers just
the nose and nouth of the wearer. This type of mask is
comonly referred to as agg ﬁ Snask A nore
sophi sticated mask covers the who of the wearer's
face and often includes within it an or onasal nask
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may or may not incorporate oronasal masks.

All respirators have some features in common:

20 1) Means incorporating a filter for allowing inhaled air to enter the
respirator from the exterior, and filtering such air as it enters to remove
harmful material;

2) Seal means to prevent air from the exterior from being inhaled by
the wearer other than that that has passed through the filter. In the case of

25 awhole body suit, this is realised by making the suit as a sealed bag which
encloses the wearer; in the case of a respirator which does not enclose the
whole body, the seal means takes the form of a resilient lip, flange, cushion
or equivalent which seals the locus of contact to the wearer.

3) A valve structure to allow exhaled air to exit the mask, but

30 prevent air from entering the mask by the same pathway. This structure is

normally referred to as an exhale valve and it is with this particular area of

respirator design that the present invention is concerned.



prevent air fromentering the mask by the sane
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respirator design that the present invention is

concer ned. The nost common current .design of exhal e

valve is a flap val ve which cagmrises a val ve el enent

of elastonmeric material which is | oosely constrained

in such a way that, inits normal position, it covers
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In order to counter this difficulty some known respirators incorporate

an arrangement defining a volume downstream of the exhale valve in which

a portion of the air which has just been exhaled will rest. This volume is
25 often referred to as a dead space. The purpose of the dead space is that,

should the exhale valve leak for any reason, and air is drawn in the reverse

direction through the valve, then the air which is drawn in will be the air

which has just been exhaled, and should therefore not be contaminated.

In order to be effective, the dead space should, as far as possible,

30 prevent the mixing of the ambient air with the exhaled air contained in the

dead space. In current designs, the dead space is created by means of

baffles or tortuous passages or other similar devices intended to briefly trap



direction through the valve, then the air which is
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be effective, the dead space should, as faras

possi bl e, prevent the mxing of the anbient air with

the exhaled air contained in the dead space. In

current designs, the dead space is created by means of

baffl es or tortuous passages or other simlar devices
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far apart at do not Intérfere wth one
20 asto allow exhaled air to pass through the first and second valves in

series, but not in the reverse direction. The valves should be spaced apart
by an amount such as to create the desired dead space volume, subject to
the valves being sufficiently far apart that they do not interfere with one
another during their normal operation. In fact, it is thought that a distance
25 apart which meets the latter requirement will create a dead space volume
sufficient for most purposes — as has already been stated, the amount of
exhaled air which needs to be retained does not need to be great.
The use of a second valve creates a very secure dead space with a
considerably reduced likelihood of being compromised, even in extreme
30 adverse conditions. This enhanced dead space is achieved whilst
increasing the exhale resistance only by a relatively small amount, due to

the second valve.
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20 beused. A particular type of flap valve, having a conical valve element,
might be preferred for the downstream valve (which is more exposed to
ambient conditions) since it is reckoned that this type of valve can be more
resistant to headwind.

In order that the invention may be better understood, two

25 embodiments thereof will now be described by way of example only and
with reference to the accompanying drawings in which:-

Figure 1 is an exploded perspective view of a first embodiment of an
exhale valve assembly according to the invention;
Figure 2 is a sectional view of the exhale valve assembly of Figure

30 1,

Figure 3 is an exploded perspective view of a second embodiment of

an exhale valve assembly according to the invention; and
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oronasal mask which is made of flexible material to enable the flange 11 to
be slipped through the orifice so that the mask material becomes located in
the annular groove 12 defined behind the flange 11.

20 The structure of the valves 1,2 is very similar. The upstream valve
1 comprises the aforementioned seat member 10 which is mounted within
the housing. The seat member 10 defines an orifice 29 for the passage of
exhaled air across which is fitted an open grid 13 to provide support for a
valve member 14. The centre of the grid is.formed with an upstanding peg

25 15 having an enlarged distal end 16. The valve member 14 takes the form
of a circular disc made of elastomeric material such as silicone rubber,
butyle rubber, natural rubber or isoprene. The centre of the disc is formed
with a boss 17 in which is formed a closed bore having a shape which
cooperates with that of the peg 15 to enable the disc to be securely fitted

30 over the peg, and thus fixed in relation to the seat member 10.

As can be seen particularly in Figure 2, the disc has a slightly curved

profile whereby, close to its perimeter, it bears against an upstanding ridge



be slipped through the orifice so that the mask

mat eri al becones | ocated in the annul ar groove 12
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valves 1,2 is very simlar. The upstreamvalve 1

conprises the aforenenti oned seat nenber 10 which is

mounted within the housing. Thg seat nenber 10 defi nes
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20 tends to lift the valve member 30 of the downstream valve 2, thus allowing
air to the exterior. When exhalation ceases, the pressure in the mask falls
and the upstream valve 1 closes. The downstream valve 2 remains open
for a short period until the pressure in the volume 25 falls to ambient
whereupon the downstream valve 2 also closes. This leaves a portion of.

25 the just-exhaled air trapped in the volume 25. This air is isolated from the
exterior by the valve 2 and thus cannot be contaminated by harmful
materials present in the ambient air. In the event of leakage of the valve 1,
for example during inhalation, the air which leaks across the valve 1 will be
sourced from the volume 25 which contains only previously exhaled air.

30 Even if the valve 2 leaks — for example due to the exterior conditions as
discussed above — only a small amount of potentially contaminated air will

enter the volume 25 and this will travel no further provided that the valve 1
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create a second dead space downstream of the valve 2. However, tests
suggest that this is not in fact necessary except perhaps in the most
extreme or unusual circumstances.
25 Reference is now made to Figures 3 and 4 which illustrate a second
embodiment of the invention.
The valves 1 and 2 of the exhale valve assembly of Figures 3 and 4
are housed in a housing comprising a cylindrical upstream section 31 and a
cylindrical downstream section 32. Each section 31,32 acts as the seat
30 member of a respective valve 1,2. Thus, the upstream section 31 is
formed with an orifice 33 across which is formed an open grid through
which exhaled air can flow. The centre of the grid is formed with an
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20 Means (not shown) are provided on the upstream section 31 for
enabling the attachment of the exhale valve to the respirator.
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2. An exhal ation valve assenbly as cl ai in clarm
wherein each of said first and second valves is a
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5. An exhalation valve assembly as claimed in any one of the
preceding claims wherein the valves are situated within a generally
cylindrical housing having means whereby it may be releasably attached to
a respirator.

25
6. An exhalation valve assembly as claimed in claim 5 wherein said
first and second valves are mounted across the interior of the cylindrical
housing and spaced from one another so that the space within the
cylindrical housing which lies between said valve constitutes said dead

30 space.
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wherein said first and second val ves are nount ed
across the interior of the cylithdrical housing and
spaced from one another so that the space within the
cylindrical housing which |lies between said val ve
consyi tutgs eﬁl‘?‘élgtld?\e@é?végééé‘?ntﬁy a%la‘%@é'nr@éi’tl%? Yl%'dfglalms 5or
assenbly as clained in elther” one of alrrsg
wher éwhesein gaidchaising is falirigatadfsane @epazaﬁe syimdriaalesections
cyli I
cy! | Bildcnedliogafibi. 9RG viterah %%@Hto?gsih%fvesay WREEh
sai drespetliverome & .sakhsectioas.at i on val ve asserrbl y as
aimed in any one of clains 5 to 7 wherein the
terior surface of the housing in the area between
the 8i r stAmexhaigiorhlvebysamibig as ezihbl n 89nbAsbEElaints 5 to 7

m ni nmj se.turhul ence asse fromone val ve
ot Rboin e g orsr Eoeatt dns BAUSES Fene cemBpyves the frst and

cl ai sgubndivaidy iS8xeBMIPEorHEeaS ‘hﬁﬁuhﬂé}e frBhiERc RS dir
t he downstream val ve has a val ve nenber of conical or

par t PRS5EE &ream angyyalve ipthegtheihal ati on val ve assenbly
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conical or part-conical shape.

15 10. An exhalation valve assembly as claimed in any one of the
preceding claims further comprising baffle means situated downstream of
the downstiream valve to create a second dead volume downstream of the
downstream valve.



