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Valve especially for fire extinguishers.

@ A valve for use in a fire extinguisher com-
prises a body 2 accommodating a spindle as-
sembly 6. The valve is released by applying
pressure to the spindle assembly 6 which then
allows extinguishant fluid to flow through the
valve. The valve communicates with an open-
ended bore 22 such that accidental release of
the valve will not result in "kicking" to one side.
A connecting member 26 fits tightly within bore
22 to provide controllable direction of fluid flow
from the valve via the connecting member 26.
The connecting member comprises two por-
tions 28 answering, on their outer surfaces, to
atmospheric pressure such that accidental re-
lease of the valve with the connecting member
26 within bore 22 does not result in the connect-
ing member 26 being projected out of the bore
22,

Fig.1
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The present invention relates to an assembly for
the controllable passage of fluid therethrough and
has particular, although no exclusive, relevance to an
assembly for use with fire extinguishers.

Conventional fire extinguishers generally com-
prise a cylindrical body containing the extinguishant
material under pressure, and a valve portion which al-
lows release of the extinguishant towards fire under
manual operation. Such a fire extinguisher is dis-
closed, for example, in US patent number 4,862,968.

In this document there is described a fire extin-
guisher which possesses the cylindrical body and
valve portion as outlined above. This document de-
scribes a fire extinguisher designed to be discarded
after use. The fire extinguisher utilises a stop plate
within the discharge mechanism which is intended to
prevent accidental operation. On removal of the stop
plate, the fire extinguisher is operated by applying
pressure to the handlo lever which engages with a
valve portion. When the valve portion is urged into its
"open" position, release of the extinguishant material
is effected by virtue of this material being retained un-
der pressure. This release occurs via a single nozzle
which will be oriented such as to direct the extingui-
shant material toward the seat of a fire.

Alternative fire extinguishers are known which
employ similar methods of operation to that above.
One common style of fire extinguisher has a divergent
horn section coupled to the nozzle in the valve por-
tion via a screw tread. The purpose of the horn section
is generally to provide a divergent stream of extingui-
shant material. This serves firstly to enable the oper-
ator to cover a wider area of the fire with the material,
and secondly to reduce the impact energy of the ma-
terial onto the seat of the fire. The latter provision will
be appreciated because if, for example, the seat of
the fire is a liquid, then an intense stream of extingui-
shant material striking the liquid may cause the liquid
to splash and the fire to spread.

However, various shortcomings are manifest with
the single-nozzle and horn section type fire extin-
guishers.

It is not uncommon for known fire extinguishers
to be accidentally activated. This occurs even when
the extinguisher possesses a safety feature, such as
the above-mentioned stop plate. If accidental activa-
tion occurs in the case of the single-nozzle extin-
guisher or the alternative extinguisher to which the
horn section has not been connected, then because
there is only one exit for the extinguishant material
which is retained under pressure, there will be a re-
action to its release and this will tend to urge the
whole extinguisher assembly in the opposite direction
to that of the released material. If the material is held
under pressure, and, therefore, also released under
a retatively high pressure compared with that of the
atmosphere, then this reaction could be substantial.
Cases are known of this reaction causing broken
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bones or other injuries to the unwary operator.

Furthermore, in the case of the horn section type
extinguisher, if the horn section is not coupled fast to
the valve portion, then if the extinguishant material is
released under sufficient pressure, the coupling may
become untenable and the horn assembly be project-
ed dangerously rapidly away from the fire extinguish-
er.

It is thus an object of the present invention to at
least alleviate the above shortcomings by providing
an assembly for the controllable passage of fluid
therethrough, comprising: a body portion defining a
through-bore and; a pressure-releasable means dis-
posed within the through-bore for enabling or pre-
venting passage of fluid through the through-bore;
characterised by a further bore having two open ends
and which face in opposite directions arranged to
communicate with the through-bore at a position be-
tween the two open ends; and a connecting member
for axial engagement with the further bore, the con-
necting member defining first and second portions for
engagement within the further bore, and further de-
fining, between the first and second portions, a con-
duit for allowing the flow of fluid from the through-
bore through the connecting member.

By provision of an open-ended further bore, reac-
tive force on the assembly by the accidental release
of fluid is obviated, because such release will occur
in two opposing directions and so substantially no net
reaction will take place. Furthermore, by provision of
an open-ended further bore engaging with the con-
necting member in this way, those parts of the first
and second portions of the connecting member not di-
rectly adjacent the conduit answer always to atmos-
pheric pressure, and hence when fluid is released by
the valve, the connecting member will not be subject
to any net force likely to expel the connecting member
from the open-ended bore; any pressure generated
must dissipate via the conduit.

Preferably the connecting member determines
the direction of fluid flow on exiting the valve assem-
bly. Thus the connecting member may be arranged to
form any suitable type of nozzle, such as a conical
horn.

Preferably, the connecting member has formed,
between the first and second portions, a recess in
which the conduit is formed.

The present invention also provides a connecting
member for use with such an assembly, the connect-
ing member defining first and second portions for en-
gagement within the further bore, and further defin-
ing, between the first and second portions, a conduit
for allowing the flow of fluid from the through-bore
through the connecting member.

The invention will not be described, by way of ex-
ample only, with reference to the following drawings,
of which:

Figure 1 shows an exploded perspective view of
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an assembly in accordance with the present in-

vention;

Figure 2 illustrates schematically a section along

part of line X-X of Figure 1;

Figure 3 illustrates schematically a section of Fig-

ure 2 taken along Y-Y, and;

Figure 4 shows an alternative assembly arrange-

ment to that shown in Figure 3.

The description of the present invention is herein
made with reference to use of the invention in appli-
cation to fire extinguishers. It will be appreciated by
those skilled in the art that such an invention may find
application in any suitable situation in which a fluid ex-
ists in an assembly under pressure.

Reference to Figure 1 illustrates that an assembly
in accordance with the present invention includes a
body portion 2. The body portion 2 is manufactured
as a brass moulding, although any method of manu-
facture and suitable material may alternatively be em-
ployed. The criteria to be met by the body portion 2
is that it must be sufficiently sturdy to withstand op-
eration under such pressure as is exerted by extingui-
shant fluid (not shown).

The body portion 2 defines a through-bore 4
within which is disposed a pressure-releasable
means in this example a spindle valve shown gener-
ally as 6. The spindle valve 6 includes a spindle 8
communicating with a valve seal 10 via a washer 12.
Abursting disc arrangement 14 is held in engagement
with the spindle by a nut 16. When the spindle valve
6 is seated within the through-bore 4, it is held in re-
silient engagement therewith by spring 18 and spring
retaining nut 20. The nut 20 and body portion 2 have
threads provided to enable a locking engagement
therebetween. Reference also to figures 2 and 3 illus-
trates more clearly the cooperation of spindle valve 6
with the body portion 2.

The lower end of the body portion 2, with which
nut 20 engages, is arranged to form a threaded spigot
onto which may be screwed a cylinder (not shown)
containing fire extinguishant fluid under pressure. It
will be apparent that both the force of spring 18 and
the pressure exerted by the extinguishant fluid act to
urge the spindle 8 in an upward direction as shown in
the figures such that the seal 10 is in close contact
with the inner wall of through-bore 4 such that the
spindle valve 6 is "closed", that is no extinguishant
fluid may flow through the through-bore 4.

To "open" the spindle valve 6, suffucient pressure
must be exerted on the spindle 8 to cause the seal 10
and washer 12 to disengage from the inner wall of the
through-bore 4.

When the spindle valve 6 is open, extinguishant
fluid bows through the through-bore 4 past the seal
10 and into a further bore 22. Fluid is prevented from
exiting the through-bore 4 at its top and by annular
seal 24.

The bore 22 is an open bore which communicates
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with the through-bore 4 at a position between the
ends of the bore 22.

It will be appreciated that with the assembly in
the "open" position, extinguishant fluid will flow via
the through-bore 4 and further bore 22 and exit the
assembty in two opposite directions, the effect of this
being that the net reaction on the assembly caused
by two equal and opposite discharges will be negligi-
ble. If, in the present example, the extinguishant fluid
is chosen to be carbon dioxide in liquid and/or gas
phase, then a vapour pressure of around 8.8x106 Pa
is not uncommon at room temperature. It will be ap-
preciated that if only one exit port were available for
the escape of fluid, as is the case with hitherto known
extinguishers, then a substantial reaction could be
generated by the release of fluid. With a typical car-
bon dioxide fire extinguisher weighing in the order of
5kg when full, such reaction may easily cause physi-
cal harm to an unwary operator.

Referring now to figures 1-4, it will be seen that
there is provided a connecting member, in this exam-
ple, cylindrical discharge horn connector 26 arranged
to fit within the bore 22 in axial engagement there-
with. The connector 26 has first and second portions
such as annular seats 28 which provide mountings for
O-rings 30 such that when connector 26 is situated
within the bore 22, the O-rings 30 form a tight seal be-
tween the periphery of both ends of connector 26 and
the inner wall of bore 22. By forming the bore 22 and
connector 26 in circular cross-section, the connector
26 is able to swivel about its axis within bore 22.

Connector 26 has formed within it and situated
between annular seats 28 thereof a recess 31 in
which is formed conduit, in this, example through-
bore 32. The through-bore 32 is open-ended such
that one end communicates with the through-bore 4
via bore 22 and the other end answers to atmospheric
pressure.

It will be seen from the figures that when the con-
nector 26 is positioned within bore 22 and the spindle
valve 6 is "open", then fluid flows via the through-
bore 4 into the recess 31. The fluid then flows via con-
duit 32 and exits the whole assembly.

Because on either side of the recess 31 and con-
duit 32 remote from the communication with through-
bore 4, each of the annular seats 28 and O-rings 30
answers only to atmospheric pressure, shown partic-
ularly in figure 4, then it will be apparent that the con-
nector 26 will have no net force acting thereon which
would cause it to be expelled from bore 22. Whatever
the pressure at which extinguishant fluid is caused to
flow through the conduit 32, there will be no net force
acting on connector 26 in either direction along its
axis. Thus, unlike the hitherto known nozzle-type
connections, operation of the current assembly may
be safety effected without any securing of the con-
nector 26 within bore 22.

However, as an added safety precaution, a lock-
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ing assembly 34 is provided for the assembly, but it
will be appreciated that should the locking assembly
34 become accidently detached, safe operation of the
assembly is possible. Any suitable locking engage-
ment to hold connector 26 within bore 22 will be ef-
fective.

The direction of exit of the extinguishant fluid via
the connector 26 may be governed by providing the
end of the connector 26 remote from the bore 22 with
a divergent conical horn 36.

With particular reference once more to figures 1
and 3, the aforementioned bursting disc arrangement
14 will be described in further detail. It will be appre-
ciated by those skilled in the art that the purpose of
such a bursting disc arrangement 14 is to provide a
safety mechanism in any situation where material is
held under increased pressure. In adverse conditions,
such as greatly elevated temperatures, such material
will tend to expand. However, because, as in the pres-
ent example, the extinguishant material is contained
within a cylinder (not shown), then it is possible that
the cylinder could rupture or even explode. To avoid
such a situation, a bursting disc arrangement 14 is
employed such that the pressure of the contained ex-
tinguishant exceeds a predetermined amount, the
disc ruptures and the extinguishant material escapes
safely via the ruptured disc.

In the construction currently described, it is the
location of the bursting disc arrangement 14 which is
important. Unlike known bursting disc arrangements,
the bursting disc arrangement 14 of the current con-
struction is clamped between spindle 8 and nut 16,
such that if the disc should rupture, the passage for
the extinguishant material to exit the assembly is via
spindle 8 and port 38 therein and hence on via bore
22. Thus it will be seen that by employing such a
bursting disc arrangement 14 located as detailed in
the drawings, the discharge of extinguishant both of
a controlled and an uncontrolled nature occur via the
same routes, i.e. bore 22.

It will be appreciated by those skilled in the art
that the term "fluid" as utilised in the above descrip-
tion is apt to cover such materials as may be em-
ployed in any of the liquid, gas, powder and the like
phases. The basic requirement for such materials is
an ability to be fluent within the assembly.

It will be apparent to those skilled in the art that
the aforementioned bursting disc arrangement 14 is
included as a safety precaution. Any such assembly
designed to operate under pressure advantageously
includes such a safety feature.

Claims
1. An assembly for the controllable passage of fluid

therethrough comprising: a body portion (2) de-
fining a through-bore (4) and; a pressure releas-
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able means (8) disposed within the through-bore
(4) for enabling or preventing passage of fluid
through the through-bore (4); characterised by a
further bore (22) having two open ends which
face in opposite directions and arranged to com-
municate with the through-bore (4) at a position
between the two open ends; and a connecting
member (26) arranged for axial engagement with
the further bore (22), the connecting member
(26) defining first and second portions (28,30) for
engagement within the further bore (22), and fur-
ther defining, between the first and second por-
tions (28,30), a conduit (32) for allowing flow of
fluid from the through-bore through the connect-
ing member.

An assembly according to claim 1 wherein the
connecting member (26) determines the direc-
tion of fluid flow on exiting the assembly.

An assembly according to either one of the pre-
ceding claims wherein the connecting member
(26) includes a conical horn (386).

An assembly according to any one of the preced-
ing claims wherein the connecting member (26)
has formed, between the first and second por-
tions (28,30), a recess (31) in which the conduit
(32) is at least partially accommodated.

An assembly according to any one of the preced-
ing claims wherein the pressure-releasable
means (8) comprises a resilient valve.

An assembly according to any one of the preced-
ing claims wherein the first and second portions
(28,30) include annular seals (30).

An assembly according to any one of the preced-
ing claims wherein the through-bore (4) and the
further bore (22) lie along orthogonal axes and
the position of communication therebetween is at
a point of intersection of the said axes.

An assembly according to any one of the preced-
ing claims further including a bursting disc (14)
disposed within the through-bore (4) for enabling
passage of fluid therethrough in dependence
upon the disc (14) being ruptured under the pres-
sure of said fluid.

A connecting member (26) for use with an assem-
bly according to claim 1, the connecting member
defining first and second portions (28,30) for en-
gagement with the further bore (22), and further
defining, between the first and second portions
(28,30), a conduit (32) for allowing the flow of flu-
id from the through-bore (4) through the connect-
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ing member (26).

10. A connecting member (26) as claimed in claim 9
including a conical horn for determining the direc-
tion of fluid flow on exiting the assembly. 5
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