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Spray-head for fighting fire //
i

The present invention relates to a spray head
for fighting fire.

5 Known spray heads operate at a liquid pressure
of about 7 to 10 bar and reguire large quantities of
water, wherefore the pipelines of the respective fire
fighting system are inevitably 1large in dimensions
and water damages are generally considerable.

10 The object of the invention is to provide a new
spray head which can operate at a high liquid pres-
sure, e.g. about 100 bar.

The spray head according to the invention, by
which the above object is achieved, is mainly charac-

15 terized in that it comprises a housing with a central
boring in which a movable spindle is arranged; that
the spindle comprises a shoulder for defining an
annular space between the spindle and a surrounding
boring wall; that the annular space communicates with

20 a respective feed 1line and has the same Cross-
sectional area as the end of the piston subjected to
the liquid pressure prevailing in the line, and that
a spring force is arrénged to act on the piston in
the direction of release.

25 Due to said annular space, which compensates
for the influence exerted on the spindle by the
liquid pressure prevailing in <the feed 1line, only
said spring force acts on the release means in its
inactivated state, the release means being usually a

30 glass ampoule and does not withstand any high
mechanical loads.

The high liquid pressure produces a f£fog-like
spray of the fire fighting ligquid with very small
liquid drops which require a small quantity of water

35 in relation to their fire fighting capacity and thus

i
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rating such spray heads necessarily have | arge dinen- sions and water

damage i s I considerable WO A- 92/ 10238, which is prior 660
t he provi - g?' ﬁ@ Oaticle 54(3) EPC, discloses a nozzle for d|%eﬁé%§?g|ng
liquid fire extinguishant and a valve for use therewith. The nozzle
I ncorporates a tenperature responsive neans for controlling the flow of
extinguis- hant fromthe nozzle in response to the anbient tenper-

2

the resultant water damages are insignificant in com-
parison with the previously known equipment. The pipe
lines c©f the system can be considerably smaller ir
dimensions than what has been possible previously.

5 If desired, the system pressure can be kept
constantly at the working pressure, which is high:;
preferably, however, the operating means of the
system, usually a pump, 1is arranged to be activated
to. the working pressure from a considerably lower

10 inactive rest-state pressure only affefjthe detection
of a fire.

As the spray heads are pressure compensated,
the high working pressure of the fire fighting
system, prevailing at least after the detection of a

15 fire, does not lead to an undesired release in places
where there is no fire; the high liquid pressure does
not break the release means in question.

Similarly, if a fire breaks out in a ship
cabin, it may be desirable that the spray heads in

20 the neighbouring cabins are activated. In a preferred
embodiment of the invention, the spray heads are
therefore provided with a device for causing the
release means to activate the sprav head possibly on
the basis of an advance judgement.

25 Existing release means usually comprise a glass
ampoule containing liquid which expands on heating,
or a fuse. An electric heating coil positioned about
the release means is thus suitable for the purpose.
The heating coil can be switched on automatically ozr

30 manually.

In addition to activation as a precaution by
breaking the ampoule by the heat of the coil before
the temperature in the cabin does i%t, it is suggested
that the system be provided with means for activating

35 the heating coil positioned about the ampoule at an
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ature. The valve conprises a valve body fornmed with a conduit having an
inlet counesi1adiee to a sdurce of liquid fire extinguishant ped/e02/e00d0et
connectable to the noz- zle, a valve nenber displaceable within the conduit
to control a flow of the extinguishant fromthe inlet to the outlet and
tenperature responsive neans for controlling the position of the valve
menber in the conduit. US-A-4434855 disclos%s a valve for pressurized,

early conventional alarm indication, such as a
detected formation of smoke, or with some othe; means
for switching on the equipment as early as possible
in case of fire.
5 In this way, people sleeping in the cabin are
protected from smoke poisoning, in addition to which
a cabin fire can be extinguished with a smaller
quantity of water.
With an explosive fire, whereby so-called over-

10 ignition of flue gases may take place, there is a
risk that the spraying of the fog-like fire fighting
ligquid is not able to extinguish the fire but only
smother it partially. In order to ensure that the
fire will be extinguished in such a case, it is

15 suggested that the spindle of the spray head is pro-
vided with an axial, through-going boring the outlet
end of which is closed with a plug such that it comes
off at elevated temperature, whereafter a large
quantity of 1liquid, e.g. about 50 1/min, can be

20 sprayed through the axial boring.

The plug can be fixed to the spindle end by
soldering with'a solder material or it may be made of
a solder material which melts at a relatively low
temperature, such as 200°C. Alternatively, the plug

25 may be made of a special metal which shrinks when the
temperature rises; the plug is installed in position
in heated state so that it is fastened in place on
cooling and when the temperature rises in case of
fire, the plug shrinks and falls off.

30 Transition from the so-called fog formation
stage to the highly efficient fire-fighting may be
unnecessarily retarded as the moist fog cools the
lower portion o©of the spray head, where the fuse is

positioned, the melting of the fuse being thus
35 retarded.
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Iidurd sprinkler systenms which is adapted for flow testing w thout
acti vati onwes od/hg370especti ve sprinkler system The valve is c@CK/FIR2{960
with a valve body having a fluid inlet and a fluid outlet connected by a

fl ow passage.

The fluid inlet

extingui shing medium A cylinder is positioned in the flow passage with a

pi ston slidably mounted in the cylin- der so as to forma chanber with the
cyl i nder.

The
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To overcome this problem, it is suggested that
an umbrella-like member is provided between the fqg
forming nozzles and the lower portion of the spray
head.

The umbrella-like member not only prevents
water drops from above from cooling the lower portion
of the spray head but also provides the advantage
that, at the beginning of a fire, it gathers the warm
upwardly rising air against the ampoule, the melting
of which initiates the first fire fighting stage,
that is, the so-called fog-formation stage.

The invention also relates to a fire fighting
system comprising at least one main line which is fed
by a pump and from which branches extend to
individual spray heads of the described construction.
The system is characterized in

that the main line is dual;

that a circulation pump 1is connected to the
dual main line for optional flushing of the equipment
in the rest state:; and

that the dual main line is arranged to be con-
nected in parallel on the activation of <the liguid
pressure.

In the following the invention will  be
described with reference to the embodiments shown in
the attached drawing.

Figures 1 and 2 are schematic views o0f two
embodiments of a fire fighting system.

Figures 3 and 4 show a spray head housing and a
detached spindle, respectively.

Figures 5 and 6 are sectional views of an
individual spray head in rest state.

Figures 7 and 8 show the spray head in

activated state.

Figure 9 shows an alternative embodiment of a
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is provided with a supply of pressurized fire
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chanber is pressurized by a sensor-controlled fluid pressure Iine and

controlﬁ% 6198/1389¢ ti on of the piston to open or close the inigtr FHoSfmpbéeE | N
t he cha posi- tions the piston so as to close the fluid |n(et The ai m

of the |nvention is to provide a new spray head which can operate at a high
liquid pressure, typi- cally about 100 bar.

5
spray head similarly in section and in the same state
as in Figure 4.

Figure 10 shows the spray head shown in Figure

4 in a section at right angles to the section shown
5 in Figure 4.

Figure 11 shows a sprav head from the nozzle

side.
Figure 12 shows a preferred way of installing a
spray head.
10 Figure 13 shows an embodiment with the heating

coil positioned about the release means.
Figure 14 shows a further alternative embodi-
ment of the spray head in inactivated state.
Figure 15 shows the embodiment of Figure 12
15 when spraying fog-like fighting liguid.
Figure 16 shows the same embodiment with in-
creased spraying of fire fighting liquid. '
Figures 17 and 18 and Figure 19 show two
alternatives for closing the axial boring of the
20 valve piston.
Figure 20 shows an embodiment with an umbrella-
like member in a position before a fire.
Figure 21 shows the situation after a fire has
broken out at the fire fighting stage called fog-
25 formation.
In the embodiment shown in Figure 1, & so-
called single-line system, the reference numeral 1
indicates a main feed line of a fire fighting system,
with a diameter of e.g. 30 mm, and 2 indicates its
30 inlet line, 3 indicates branch lines with a diameter
of e.g. 10 mm, extending £from <the main line to =&
spray head 4.
The main line 1 is fed by & pump 5 having a
pressure capacity of e.g. 100 bar, which is used only
35 when fire fighting is needed:; in a state of readiness

IThis Sheet Has Been Replacec

[T




-2 - Accordingly,

fi'ghting,
t he housi
t he bore,

the present invention provides a spray head for fire

ng a housing, at |east one nozzle and a rel ﬁﬁﬁﬂ
ﬂ§9ggé#%@ an inlet, a bore and a spindle novably digﬁggggﬁgnt I n

the spindle having a first end, a second end and a
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6

or rest state, nonreturn valves 6 and 7 together with
an overflow valve 8 take care that a pressure of only
e.g. 7 bar prevails in the main line.

The embodiment shown in Figure 2, a so-called
two-line system, comprises a dual main line la, 1b,
and a second feed pump 9 with a working pressure of
e.g. 10 bar. In the state of readiness or rest state,
the pump 9 can be used for creating a flushing liquid
flow with an addition of desired chemicals through
the system so as to prevent the accumulation of
impurities, the line la acting as a feed line and the
line 1b as a return line. When fire fighting is need-
ed, the high-pressure pump 5 is switched on so that
both the line la and the line 1lb (diameter e.g. 20
mm) act as a main feed line while the line 2 acts as
an inlet line, as in Figure 1.

In Figures 3 to 8, 3 and 4 indicate, similarly
as above, 1liquid pipes and a spray head. The
individual nozzles of the spray head are indicated
with 10.

Figures 3 and 4 show a spray head housing and a
spindle, respectively, when apart from each other.
Figure 4 shows a shoulder 1lla of the spindle 11 for
forming an annular space 15 between the spindle 11
and the wall of the boring.

The spindle 11 is positioned in a boring
extending from the pipe 3 toward the nozzles 10, and
its outer end bears against a release means 12 which
melts/breaks at a predetermined temperature and which
bears against a retainer loop 13.

An axial boring 14 extends through the spindle
11 to the annular space 15, the cross-sectional area
of which is as large as the cross-sectional area of
an end of the spindle 11 which is positioned close to

the liguid pipe and on which the liquid pressure
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shoul der, the first end of the spindle having a projected area facing and
subj ect ggpign/3fy t 0 liquid pressure pre- vailing in the inl gicr/Fi92/00060
characterised in that the shoul der defines an annul ar space between the
spindle and a surrounding wall of the bore, the annular space conmu-
nicating with a feed line and having at the shoul der a cross-sectional

projected area transverse to the axis of the spindle, the |iquid pressure
when acting on the pro- 7

acts. In an inactivated state, the liquid pressure
prevailing in the line 3 will not, irrespective of
the pressure value, press the spindle 11 against the

release means 12, which is relatively weak mechan-

5 ically. Only the springs 16 in the annular space 17
press the spindle 11 against the means 12 in the rest
state.

After the release means 12 has melted or
broken, Figures 7 and 8, the spring 16 forces the
10 spindle outward until a connection from the line 3 to
the annular space 17 of the spring 16 opens past the
spindle end, whereafter the liquid pressure, e.g. 100
bar, dominates and forces the spindle more rapidly
onward. The annular space 18 dampens the movement
15 when the transverse boring of the annular space 15
reaches a conical surface 19. The annular space 17
communicates with the nozzles 10.
Due to the annular compensation space 15 the
high liquid pressure does not break the release means
20 12 in such spray heads of the system where there is
no need of fire extinguishing.
As appears from Figures 6 and 8, the inner end
of the annular space 17 close to the line 3 gprefer-
ably communicates by means of a conduit 20 and a
25 space 21 with a pressure switch 22 which is prefer-
ably arranged to be switched on at a pressure less
than 1 bar, e.g. at 0.1 bar, thus activating the
liquid pressure in the line 3.
The system usually comprises alarm gauges
30 responsive to smoke or temperature. The pressure
switch 22 can be utilized either so that it mav alone
activate the 1liquid pressure when the alarm gauge
does not respond and the means 12 melts, or so that
the activation of the liquid pressure reguires both
35 an alarm from the smoke indicator and the pressure
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jected area of the first end of the spindle tends to bias the spindle

agai nst t@g) ¢ &@ge neans, the cross-sec- tional projected argargioldtReo
annul ar space at the shoul - der is the same as the proj ected area of t he

first end of the spindle, the liquid pressure when acting on the
cross-sectional projected area of the annul ar space tends to bias the

spindle in a direction away fromthe rel ease neans in order to conpensate
for the Iiquid 8

switch to be switched on, so that unnecessary water
damages can be avoided if the means 12 is broken by
mistake.

An air bleeding valve is indicated with 23: air

5 pockets possibly remaining in the system after
installation may cause daﬁage on activation on
account of the high liquid pressure.

In the embodiment shown in Figure 9, the outer
end of the spindle 11 is provided with a bevel

10 cutting 24 against which the end of a screw 25 can be
driven, whereafter, if required, the release means 12
and the loop 13 can be removed for maintenance, for
instance. In Figure 10, 26 indicates the attachment
of the loop 13 to the spray head. '

15 In Figure 11, 46 indicates an electric heating
coil fitted around the release means 12, and 4l
indicates a protection cap with openings allowing the
entrance of ambient air.

In Figure 12, 30 indicates the wvisible inner

20 ceiling which usually is not able to carry the spray
head and pipes. These are attached to the load-bear-
ing ceiling through a collared pipe section 31 by
means of a flange 32 and through-going £fastening
bolts 33. The spray head is attached to the pipe

25 section 31 by means of bolts 35. Slits 34 enable
installation in the vertical direction.

In the case of a so-called normal ‘fire, the
above-described embodiments suffice for fog-like
spray of the fire fighting liquid. The fog has a good

30 fire extinguishing effect e.g. as the formation of
steam binds large amounts of heat and oxygen 1is
absorbed from the air.

However, so-called over-ignition may sometimes
take place, i.e. the flue gases flare up with a

35 resultant explosive fire. Fog alone is not able to
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pressure tending to bias the spindle against the rel ease neans, and the

housi ng (6 hA[E37eNCl udes a spring arranged to bias the secongc? 9900060
spi ndl e agal nst the rel ease nmeans. By the provision of the annul ar space,

whi ch com pensates for the pressure exerted on the spindle by the liquid
prevailing in the feed line, only the force of the spring acts on the

rel ease means in its inactive state; o
extinguish this type of fire but only smothers it
partly. This problem will be discussed below with
reference to Figures 14 to 19.

In Figures 14 to 19, the wvalve spindle of the
5 spray head is indicated with 31; its release means
comprising a glass ampoule is indicated with 52; and
2 protection cap surrounding the ampoule and support-
ing it from the below is indicated with 53. An axial
boring through the spindle 51 is indicated with 54.
10 As distinct from the embodiments shown in Figures 5
to 11, the axial boring 54 runs through the entire
spindle 51, so that the outer end of the boring 54 is
provided with a plug against which the ampoule 52
bears. In Figures 14 to 16, the plug is indicated
15 with 55, in Figures 17 and 18 with 56, and in Figure

19 with 57. _
In Figure 14, the spray head is in an in-
activated state similarly as in Figures 5, 6 and 11.
In Figure 15, the release ampoule 52 has broken and
20 fog-like fire fighting liquid is sprayed through the
spray head nozzles similarly &as in Figures 7 and 8.
The amount of high-pressure water is typically about
2 to 3 litres/minute. However, if so-called over-
ignition takes place, and the fog shown in Figure 15
25 is able to only partially smother the fire, the
temperature keeps rising. Preferably, the plug 535 is
fixed by soldering with a solder material which melts
at e.g. about 200°C, so that the plug 55 comes off
when this temperature is reached, and the boring 54
30 through the valve spindle 51 opens, and so the high-
pressure water may flow out into the protection caps
53 having openings 358 through which the water is
distributed in the same way as in a conventional
spray head system, i.e. in an amount of about 50

35 litres/minute. Fire fighting with fog is continued
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the rel ease neans being usually a glass anpoul e which cannot w t hstand hi gh

mechani calwbcxﬁ?issma'he high Iiquid pressure produces a fog-I|ikecprme/mbeo
fire fighting Trqurd with very snmall |iquid droplets, which spray requires

a small quartity of water in relationto its fire fighting capacity. Thus,
the resultant water damage is insignificant in conparison wth the previ-
ously known equi pnent Furthernore, the pipeIiTSS of

simultaneously. Figure 16 shows this situation. In
Figures 17 and 18, the plug 56 is arranged
essentially in the same way as the plug 55 but it is
smaller and simpler in structure. In Figure 19, the
5 plug 57 is entirely of a solder material. In place of
soldering, it might be possible to make the plug of a
metal that shrinks with rising temperature.
' The combination of two systems shown in Figures
14 to 19 improves the fire extinguishing effect and

10 the total capacity of the system. Also, the demand of
water and the size of the pipelines is only a
fraction of those required in conventional spray head
systems; it is highly probable that over-ignition
occurs at several points simultaneously. In case of a

15 normal fire, extinguishing with fog is adequate.

Transition from the  so-called fog formation
stage to the highly effective fire fighting can be
delayed unnecessarily as the moist fog cools the
lower portion of the spray head, where the fuse is

20 disposed, thus delaying the melting of the fuse.

To solve this problem, it is suggested that an
umbrella-like member is provided between <the fog
formation nozzles and the lower portion of the spray
head.

25 In Figure 20, the ampoule is intact. When a
fire Dbreaks out, hot air rises up toward the
umbrella-like member between the fog formation
nozzles and the lower portion of the spray head,
where not only the ampoule but also a fuse of e.g. &

30 solder material, is positioned. The umbrella-like
member leads the hot air against <the ampoule and
causes it to be broken rapidly.

In Figure 21, the fire fighting is in progress
through so-called fog formation via the nozzles. The

35 umbrella-like member prevents the fog drops from
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t he syétens I ncor porating such spray heads can have considerably smaller

di nensi agg dalrpga7as been possi- ble previously. If desired, pdEFezecd6n
pressure can be naintai ned continuously at the high morklng pressure.

However, the operating neans of the system wusually a punp, is pref- erably
arranged to be activated to the working pressure

11

cooling the lower portion of the spray head; if the
fog formation is inadequate to extinguish the fire,
the plug of solder material melts rapidly, whereafter
the highly effective fire fighting is initiated by

5 direct spraying of water through the lower portion of
the spray head, as described above.
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’ [ [ [ ly after the
-3- froma considerably | ower inactive rest-state pressure on
detecti on oWwonodsssrg As the spray heads are pressure conpensate gnhﬁﬁy@hgﬂ
wor ki ng pressure of the fire fighting system pre- vailing at le
the detection of a fire, does not |ead
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1. A spray head for fire fighting, ¢ h a ra c -

terized in that it comprises a housing with a
central boring in which a movable spindle (11) is
arranged;

that the spindle (11) comprises .a shoulder
(11a) for defining an annular space (15) between the
spindle (11) and a surrounding boring wall:

that the annular space (15) communicates with a
respective feed 1line (3) and has the same cross-
sectional area as the end of the piston (11)
subjected to the liquid pressure prevailing in the
line (3), and

that a spring force (16) is arranged to act or
the piston (11) in the direction of release.

2. A spray head according to claim 1, char -
acterized in that the annular space (15
communicates with the feed line (3) by means of ar
axial conduit (14) provided in the spindle (11).

3. A spray head according to claim 1, char -
acterized in that the spring force it
arranged to be effected by a spiral spring (16) in ar
annular space (17) communicating with sprinkle:
nozzles (10).

4. A spray head according to claim 3, char -
acterized in that the annular space (17
communicates with a pressure switch (22).

5. A spray head according to «claim 1
characterized in -that the spindle (11
and the surrounding boring have a mutual config
uration (18, 19) for dampening the movement of +th
piston.

6. A spray head according to claim 1 and 4
characterized in that the liqui

R 0



to an undesired release of spray heads in |ocations where there is no fire;

t he th92/i153ﬂ0d ﬁ‘ﬂaQQéenme@&Kemg the rel ease neans i RCH/EI92/00060

Simlarly, if a or exanple in a ship cabin, it my be
m eads in neighbouring cabins. In a
tion, the spray heads are therefore

desirable to actlv
preferred enbodlne
provided with a device for causing the release neans to activate the

pressure is arranged to be activated on the release
of the pressure switch (22).

7. A spray head according to claim 1 and 4,

characterized in that the liquid
5 pressure 1is arranged to Dbe activated after the

release of the pressure switch (22) and on any other

indication known per se, such as a smoke alarm.

8. A spray head according to claim 2, c h ar -
acterized in that an air bleeding wvalve (23)

10 is arranged in communication with the axial conduit
(14) of the spindle (11).

9. A spray head according to claim 2, c har -
acterized in <that a shoulder (24) is pro-
vided at the outer end of the piston (11) for

15 optional contact with a retainer screw (23) or the

like.

10. A spray head according to claim 1, c h e r-
acterized in
that a spindle (51) comprises an axial boring
20 (54) extending through it and communicating with the
feed 1line, the axial boring being provided at its
outer end with a plug (55, 56, 57) positioned in
contact with release means (52); and
that the plug (55, 56, 57) is arranged to come
25 off the end of the boring (54) at a2 temperature high-
er than the release temperature of the release means
(52).
11. A spray head according to claim 1, ¢ h a r-
acterized by an electric heating coil (46)
30 provided around the release means (12).
12. A spray head according to claim 1 and 10,
characterized in that the axial boring
(54) extending through the spindle (51) also com-
municates with said annular space (13).

35 13. A spray head according to claim 10,
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spray'heads, possi bly on the basis of an advance judge- nent. Known rel ease

nmeans typi%@hé‘ﬁ[}pri se a glass anpoule containing liquid ‘“’“ixfé‘r/?rﬂ%%mo on
el'ease

heating, or a tuse. An electric heating coil disposed about the'r
means is thus suitable for the purpose of acti- vating particular spray
heads. The heating coil can be energized automatically or manually.

14

characterized in that the plug (35, 56)
is fixed by soldering to the outer end of the axial
boring (54) with a solder material arranged to melt
at a predetermined temperature, preferably at a

5 temperature of about 200°C.

l4. A spray head according to «claim 10,
characterized in that the plug (57) Ais
made of a solder material arranged to melt at a pre-
determined temperature, preferably at a temperature

10 of about 200°C.

15. A spray head according to <claim 10,
characterized in "that the plug is made
of a material which shrinks with rising temperature.

16. A fire fighting system, character -

15 ized in that it comprises at least one main line
fed by a pump, from which branches extend to
sprinklers comprising a movable spindle in contact
with a release means (1) in the rest state, the
sprinkler spindle comprising an axial boring extend-

20 ing through it and communicating with the feed line,
the outer end of said boring being provided with a2
plug (3) in contact with the release means and
arranged to come off from the boring end at =a
temperature higher than the release temperature of

25 the release means (1), and an umbrella-like member
(4) is provided between the fog formation nozzles (2)
and the lower portion of the sprinkler, where a
primary release ampoule (1) or the 1like and a
secondary release fuse (3) are positioned.
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In addition to activating spray heads precautionarily by breaking the

anpou

cabi n,

coil
such

| eW 92418370 heat of the coil

bef ore bei ng broken by t
the system can be provided with neans for act.ivatin

FerEtnuife°

di sposed about the anpoul e'd® an early conventipnal alarmindication,
as on the detection of snoke, or with some ot hef neans for smntc I ng
on the equipnment as early as possibl e $r—the—gvent a—f++e- o
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In this way, people sleeping in the cabin are pro- tected from snoke

poi soniwfg 92/15320ddi ti on, the fire can be extinguished with Sﬁgﬁ fbosa
gquantity of water. Wth an explosive fire, whereby so-callg ng?-lgnl-
tion of conbustion gases nmay take place, there is a risk that fog-Ilike
sprays of fire fighting liquid gwd|l not be able to extinguish the fire but
only snother it partially. In order to ensure that the fire will be

exti ngui shed in such

FIG. 3
FIG. 4
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a case, the spindle of the spray head can be provided with an axial,

t hr ougW®2/@5370he outl et end of which is closed with a pl umgﬁﬂgﬁbaches
at elevated tenpera- ture, whereafter a large quantity of T1rquid, "Tor
exanpl e, about 50 I/mn, can be sprayed through the axial bore. The plug
can be fixed fo the spindle ené/%y solder or it may be nmade of sol der which
nmelts at a rflativeBy ]l ow JeBperat une. such as—200fermt—i tirln“t =ely,

t he pl ug l :

10
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- 4 - may be made of a special netal which shrinks when the terrberature

ri ses; woapisagobeing installed in position in a heated st
fastened in place on cooling and/shen the tenperature rise
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plug shrinks and falls away. Transition fromthe so-called fog formation
stage tWQBY1IB3hly efficient fire-fighting stage may be un

retarded when noist fog cools the | ower portion of the spraeeﬁgggyﬁﬁ&pe t he
rel ease neans i s disposed. To overcone this probleman unbrella-Iike nenber
can be provi ded between the fog $/ m ng nozzles and the | ower portion of
the spray head.
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r i ling the
The unbrella-1ike member not only prevents water droplets from coo
| oner pwdh bpisefp t he spray head éa,gt al so provides the advan‘gﬁ.pﬁ.l%%wt t he
onset of a fire, it draws the warm upwardl rising air agal RSt e
anpoul e, the melting of which initiatles the first fire fighting stage, that
is, the so-called fog-f ' e. Prefenred enbodi nents of the present
i nvention will now be cribed herei nbel ow By way of exanple only
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Figures 1 and 2 show

I n which:
of two pre- ferred fire fighting systens i rpG¥YFIg2/00860 Spr ay

Figures 3 and 4 show
pray head in accordance with a

Figures 5 and 6 show secti onal
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head of Figures 3 and 4 in the state of rest; Figures 7 and 8 show

sect i onaWOAXIS376f t he spray head of Figures 3 and 4 in the ﬁ@f/'ﬁﬁ?@ﬂm
state; Figure 9 shows a spray head in accordance with a second enbodi nent
of the present invention in the sane section and state as the spray head in
Figure 6; Figure 10 shows the spBay head of Figure 9 in a
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section at t angles to the section shown in Fig- ure 9; Figure 11 shows
a spray Y&X ﬂz/gﬂmny of Figures 3 to 10 fromthe nozzl e side; pEr/ Fw20d080
shows a preferred installation of a spray head in accordance with the
present invention; Figure 13 shows a spray head in accordance with a
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The present invention relates to a spray head
for fighting fire.

Known spray heads operate at a liquid pressure
of about 7 to 10 bar and require large quantities of
water, wherefore the pipelines of the respective fire
fighting system are inevitably large in dimensions
and water damages are generally considerable.

The object of the invention is to provide a new
spray head which can operate at a high liquid pres-
sure, e.g. about 100 bar. ' :

The spray head according to the invention, by
which the above object is achieved, is mainly charac-
terized in that it comprises a housing with a central
boring in which a movable spindle is arranged; that
the spindle comprises a shoulder for defining an
annular space between the spindle and a surrounding
boring wall; that the annular space communicates with
a respective feed 1line and has the same cross-
sectional area as the end of the piston subjected to
the liquid pressure prevailing in the line, and that
a spring force is arranged to act on the piston in
the direction of release.

Due to said annular space, which compensates
for the influence exerted on the spindle by the
liquid pressure prevailing in the feed 1line, only
said spring force acts on the release means in its
inactivated state, the release means being usually a
glass ampoule and does not withstand any high
mechanical loads.

The high ligquid pressure produces a 'fog-like
spray of the fire fighting liquid with very small
liquid drops which require a small quantity of water
in relation to - their fire fighting capacity and thus
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Flgure 15 shows the spray head of Figure 14 when spraying fog-like sprays
vof fire fighting liquid; Figure 16 shows the spray head of Figure 15 with
i ncreased spraying of fire fighting liquid; Figures 17 and 18 show a
preferred arrangenent for closing the axial bore of the spindle; Figure 19
shows anot her preferred arrangenment for closing the axial bore of the
spi ndl e;

2

the resultant water damages are insignificant in com-
parison with the previously known equipment. The pipe
lines of the system can be considerably smaller in
dimensions than what has been possible previously.

If desired, the system pressure can be kept
constantly at the working pressure, which is high;
preferably, however, the operating means of the
system, usually a pump, is arranged to be activated
to the working pressure from a considerably lower
inactive rest-state pressure only after the detection
of a fire.

As the spray heads are' pressure compensated,
the high working pressure of the fire fighting
system, prevailing at least after the detection of a
fire, does not lead to an undesired release in places
where there is no fire; the high liquid pressure does
not break the release means in guestion.

Similarly, if a fire breaks out in a ship
cabin, it may be desirable that the spray heads in
the neighbouring cabins are activated. In a preferred
embodiment of the invention, the spray heads are
therefore provided with a device for causing the
release means to activate the spray head possibly on
the basis of an advance judgement.

Existing release means usually comprise a glass
ampoule containing liquid which expands on heating,
or a fuse. An electric heating coil positioned about
the release means is thus suitable for the pufpose.
The heating coil can be switched on automatically or
manually. - . :

In addition to activation as a precaution by
breaking the ampoule by the heat of the coil before
the temperatufe in the cabin does it, it is suggested
that the system be provided with means -for activating
the heating coil positioned about -the-ampoule at an
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Figure 20 shows a fragnentary view of a spray head with an unbrella-Iike
*menber in a state of rest: and Figure 21 shows the spray head of Figure 20
after a fire has broken out in the fire fighting stage of fog- formation.
Figure 1 shows a so-called single-line systemand conprises a nain feed

line 1 having a dianeter of typi-

3

early conventional alarm indication, such as a
detected formation of smoke, or with some other means
for switching on the equipment as early as possible
in case of fire.

In this way, people sleeping in the cabin are
protected from smoke poisoning, in addition to which
a cabin fire can be extinguished with a smaller
gquantity of water.

With an explosive fire, whereby so-called over-
ignition of flue gases may take place, there is a
risk that the spraying of the fog-like fire fighting
liguid is not able to extingdish the fire but only
smother it partially. In order to ensure that the
fire will be extinguished in such a case, it is
suggested that the spindle of the spray head is pro-
vided with an axial, through-going boring the outlet
end of which is closed with a plug such that it comes
off at elevated temperature, whereafter a 1large
quantity of 1liquid, e.g. about S50 1l/min, c¢an be
sprayed through the axial boring.

The plug can be fixed to the spindle end by
soldering with a solder material or it may be made of
a solder material which melts at a relatively low
temperature, such as 200°C. Alternatively, the plug
may be made of a special metal which shrinks when the
temperature rises; the plug 'is installed in position
in heated state so that it is fastened in place on
cooling and when the temperature rises in case of
fire, the plug shrinks and falls off.

Transition from the so-called fog formation
stage to the highly efficient fire-fighting may be
unnecessarily retarded as the moist fog cools the
lower portion of the spray head, where the fuse is
positioned, the melting of the fuse being thus
retarded. I
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cally 30 nm an inlet line 2, and branch I'ines 3 having a dianeter of
“typically 10 mm which extend fromthe nain line 1 to spray heads 4. The
main line 1 is fed by a punp 5 having a pres- sure capacity of, for
exanpl e, 100 bar, which is used only when fire fighting is needed. In a
state of readiness or rest, non-return valves 6 and 7 together wth an
over- flow valve 8 ensure that a pressure of, for exanple, only

4

To overcome this problem, it is suggested that
an umbrella-like member is provided between the fog
forming nozzles and the lower portion of the spray
head. .

The umbrella-like member not only prevents
water drops from above from cooling the lower portion
of the spray head but also provides the advantage
that, at the beginning of a fire, it gathers the warm
upwardly rising air against the ampoule, the melting
of which initiates the first fire fighting stage,
that is, the so-called fog-formation stage.

The invention also relates to a fire fighting
system comprising at least one main line which is fed
by a pump and from which branches extend to
individual spray heads 6f the described construction.
The system is characterized in

that the main line is dual;

that a circulation pump is connected to the
dual main line for optional flushing of the equipment
in the rest state; and

that the dual main line is arranged to be con-
nected in parallel on the activation o©of the liquid
pressure.

In the following the invention will be
described with reference to the embodiments shown in
the attached drawing.

Figures 1 and 2 are schematic views o0f two
embodiments of a fire fighting system.

Figures 3 and 4 show a spray head housing and a
detached spindle, respectively.

Figures 5 and 6 are sectional views of an
individual spray head in rest state.

Figures 7 and 8 show the spray head in
activated'state.

Figure 9 shows an alternative embodiment of a

heet Has Been Replaced

i

This is tha replacemernt sheet

2

Date: 7 7 tnY 1987



7 bar prevails in the main line 1. Figure 2 shows a so-called two-1line
“system and conprises a dual main line 1 a, 1b, and a second feed punp 9
with a working pressure of, for exanple, 10 bar. In a state of readiness or
rest, the punp 9 can be used for creating a flushing liquid flow (with
chem cal s added as desired) through the systemso as to prevent the

accunmul ation of inpurities, the line la acting as a feed

5

spray head similarly in section and in the same state
as in Figuré 4.

Figure 10 shows the spray head shown in Figure
4 in a section at right angles to the section shown
in Figure 4.

Figure 11 shows a spray head from the nozzle
side. '

Figure 12 shows a preferred way of installing a
spray head.

Figure 13 shows an embodiment with the heating
coil positioned about the release means.-

Figure 14 shows a further alternative embodi-
ment of the spray head in inactivated state.

Figure 15 shows the embodiment of Figure 12
when spraying fog-like fighting liquid.

Figure 16 shows the same embodiment with in-
creased spraying of fire fighting liquid.

Figures 17 and 18 and Figure 19 show two
alternatives for closing the axial boring of the
valve piston.

Figure 20 shows an embodiment with an umbrella-
like membér in a position before a fire.

Figure 21 shows the situation after a fire has
broken out at the fire £fighting stage called fog-
formation. '

In the embodiment shown in Figure 1, a so-
called single-line system, the reference numeral 1
indicates a main feed line of a fire fighting systen,
with a diameter of e.g. 30 mm, and 2 indicates its
inlet line, 3 indicates branch lines with a diameter
of e.g. 10 mm, extending from the main line to a
spray head 4.

The main line 1 is fed by a pump 5 having a
pressure capacity of e.g. 100 bar, which is used only

when fire fighting is needed: in a state of readiness

This s thg rep@cemsr sheet
This Sheet Has Been Replaced heet

LT

Dimie: / e sy ‘\\;w




line and the line I b acting as a return line. Wen fire fighting is needed,
“the high-pressure punp 5is switched on so that both the line 1a and the
line | b (each having a dianeter of typically 20 nm act as a nmain feed
line, while a line 2 acts as an inlet line, as in Figure 1

6

or rest state, nonreturn valves 6 and 7 together with
an overflo@ valve 8 take care that a pressure of only
e.g. 7 bar prevails in the main line.

The embodiment shown in Figure 2, a so-called
two-line system, comprises a dual main line 1la, 1b,
and a second feed pump 9 with a working pressure of
e.g. 10 bar. In the state of readiness or rest state,
the pump 9 can Be used for creating a flushing liquid
flow with an addition of desired chemicals through
the system so as to prevent the accumulation of
impurities, the line la acting as a feed line and the
line 1b as a return line. When fire fighting is need-
ed, the high-pressure pump 5 is switched on so that
both the line la and the 1line 1b (diameter e.g. 20
mm) act as a main feed line while the line 2 acts as
an inlet line, as in Figure 1.

In Figures 3 to 8, 3 and 4 indicate, similarly
as above, liquid pipes and a spray head. The
individual nozzles of the spray head are indicated
with 10.

Figures 3 and 4 show a spray head housing and a
spindle,' respectively, when apart from each other.
Figure 4 shows a shoulder 1lla of the spindle 11 for
forming an annular space 15 between the spindle 11
and the wall of the boring.

The spindle 11 is positioned in a boring
extending from the pipe 3 toward the nozzles 10, and
its outer end bears against a release means 12 which
melts/breaks at a predetermined temperature and which
bears against a retainer loop 13.

An axial boring 14 extends through the spindle
11 to the annular space 15, the cross-sectional area
of which is as large as the cross-sectional area of
an end of the spindle 11 which is positioned close to

the liquid pipe and “on which the 1liquid pressure
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-6- In Figures 3 to 8, reference signs 3 and 4 indicate, simlarly as

“above, liquid lines and a spray head. The individual nozzles of the spray
head 4 are indicated by reference sign 10. Figures 3 and 4 show a housi ng
and a spindle 11, respectively, of a spray head in accordance with a first

7

acts. In an inactivated state, the 1liquid pressure
prevailing 4in the line 3 will not, irrespective of
the pressure value, press the spindle 1l against the
release means 12, which is relatively weak mechan-
ically. Only the springs 16 in the annular space 17
press the spindle 11 against the means 12 in the rest
state. _ .

After the release means 12 has melted or
broken, Figures 7 and 8, the spring 16 forces the
spindle outward until a connection from the line 3 to
the annular space 17 of the .spring 16 opens past the
spindle end, whereafter the liduid pressure, e.g. 100
bar, dominates and forces the spindle more rapidly
onward. The annular space 18 dampens the movement
when the transverse boring of the annular space 15
reaches a conical surface 19. The annular space 17
communicates with the nozzles 10.

Due to the annular compensation space 15 the
high liquid pressure does not break the release means
12 in such spray heads of the system where there is
no need of fire extinguishing.

As appears from Figures 6 and 8, the inner end
of the annular space 17 close to the' line 3 prefer-
ably communicates by means of a conduit 20 and a
space 21 with a pressure switch 22 which is prefer-
ably arranged to be switched on at a pressure 1less
than 1 bar, e.g. at 0.1 bar, thus activating the
liquid pressure in the line 3. '

The system wusually comprises alarm gauges
responsive to- smoke or tempefature. The pressure
switch 22 can be utilized either so that it may alone
activate the 1liquid pressure when the alarm gauge
does not respond and the means 12 melts, or so that
the activation of the 1liquid pressure requires both
an alarm from the smoke indicator and the pressure
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enbodi ment of the present invention when dismantled. Figure 4 shows a
‘shoul der 1l1a of the spindle 11 or form ng an annul ar space 15 between the
spindle 11 and the wall of a bore in the housing of the spray head 4. The
spindle 11 is disposed in the bore of the hous- ing which extends fromthe
line 3 toward the nozzles 10. The outer end of the spindle 11 bears agai nst
a rel ease neans 12 which nelts/breaks at a predeterm ned tem

8
switch to be switched on, so that unnecessary water
damages can”be avoided if the means 12 is broken by
mistake.

An air bleeding valve is indicated with 23: air
pockets possibly remaining in the system after
installation may cause damage on activation on
account of the high liquid pressure.

In the emﬁodiment shown in Figure 9, the outer
end of the spindle 11 is provided with a bevel
cutting 24 against which the end of a screw 25 can be
driven, whereafter, if required, the release means 12
and the loop 13 can be removed for maintenance, for
instance. In Figure 10, 26 indicates the attachment
of the loop 13 to the spray head.

In Figure 11, 46-indicates an electric heating
coil fitted around the release means 12, and 41
indicates a protection cap with openings allowing the
entrance of ambient air.

In Figure 12, 30 indicates the visible inner
ceiling which usually is not able to carry the spray
head and pipes. These are attached to the load-bear-
ing ceiling through a collared pipe section 31 by
means of a flange 32 and through-going. fastening
bolts 33. The spray head is attached to the pipe

- section 31 by means of bolts 35. Skits 34 enable
installation in the vertical direction.

In the case of a so-called normal *“fire, the
above-described embodiments suffice for fog-like
spray of the fire fighting: liquid. The fog has a good
fire extinguishing effect: e.g. as. the formation of
steam binds large amounts: of heat -and oxygen is
absorbed from the air.

However, - so-called over=ignition ‘may sometimes
take place, i.e. the flue gases flare up with a
resultant explosive £ixe. 'Fog alone is not able to
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perature, the other end of which bears against a retainer |oop 13. An axial
- bore 14 extends through the spindle 11 to the annul ar space 15, the
cross-sectional area of which is as large as the cross-sectional area of
the (inner) end of the spindle 11 disposed close to the Iine 3 and on which
the liquid pressure acts. In the inactive state, the liquid pressure
prevailing in the line 3 will not, irrespec-

9

extinguish this type of fire but only smothers it
partly. Thg.s problem will be discussed below with
reference to Figures 14 to 19.

In Figures 14 to 19, the valve spindle of the
spray head is indicated with 51; its release means
'comprising a glass ampoule is indicated with 52; and
a protection cap surrounding the ampoule and support-
ing it from the below is indicated with 53. An axial
boring through the spindle 51 is indicated with 54.
As distinct from the embodiments shown in Figures 5
to 11, the axial boring 54 runs through the entire
spindle 51, so that the outer end of the boring 54 is
provided with a plug against which the ampoule 52
bears. In Figures 14 to 16, the plug is indicated
with 55, in Figures 17 and 18 with 56, and in Figure
19 with 57.

In Figure 14, the spray head is in an in-
activated :state similarly as in Figures 5, 6 and 11.
In Figure 15, the' ' release ampoule 52 has broken and
fog-like fire fighting liquid is sprayed through the
spray;heag nozzles similarly as in Figures 7 and 8.
The. amount of high-pressure water is typically about
2 to 3 1litres/minute. However, if so-called over-
ignition takes place, and the fog shown in Figure 15
is - -able +to otfly partially smother the fire, the
temperature keeéps rising. Preferably, the plug 55 is
fixed by sdlde-ri‘n_g' with a solder material which melts
at e.g. @bout 200°C, so that the plug 55 comes off
when this temperature is reached, and the boring 54
through the ¥dlve spindle 51 opens, and so the high-
pressure Water may flow out into the protection caps
53 having ooénings 58 through which the water is
distributed® 4in' the same way as in a conventional
spray’ head system, i.e. in an amount of about 50
litres/minutey Fire flghtlng with fog is continued
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tive of the pressure, press the spindle 11 against the rel ease neans 12,
*which is relatively weak nechani- cally. Only a spring 16 in an annul ar
space 17 presses the spindle 1 1 against the release neans 12 in the state
of rest After the rel ease neans 12 has nelted or been bro- ken (see Figures
7 and 8) the spring 16 forces the spin- dle 11 outward until a connection
fromthe line 3 to the

10

simultaneously. Figure 16 shows this situation. In
Figures 17 and 18, +the plug 56 is arranged
essentially in the same way as the plug 55 but it is
smaller and simpler in structure. In Figure 19, the
plug 57 is entirely of a solder material. In place of
soldering, it might be possible to make the plug of a
metal that shrinks with rising temperature.

The combiﬁation of two systems shown in Figures
14 to 19 improves the fire extinguishing effect and
the total capacity of the system. Also, the demand of
water and the size of the pipelines is only a
fraction of those required in conventional spray head
systems; it is highly probable that over-ignition
occurs at several points simultaneously. In case of a
normal fire, extinguishing with fog is adequate.

Transition from the so-called fog formation
stage to the highly effective fire fighting can be
delayed unnecessarily as the moist fog cools the
lower portion of the spray head, where the fuse is
disposed, thus delaying the melting of the fuse.

To solve this problem, it is suggested that an
umbrella-~like member is provided between the fog
formation nozzles and the lower portion of the spray
head.

In Figure 20, the ampoule is intact. When a
fire Dbreaks out, hot air rises up toward the
umbrella-like member between the fog formation
nozzles and the lower portion of the spray head,
where not only. the ampoule but also a fuse of e.g. a
solder material, 1is positioned. The umbrella-like
member leads the hot air against the ampoule and
causes it to be broken rapidly.

In Figure 21, the fire fighting is in progress
through so-called fog formation via the nozzles. The
umbrella like member pTevents the fog drops from

This Sheet Has Been Replaced This is the replacemernt sheet
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annul ar space 17 accommodating the spring 16 is opened past the inner end
 of the spindle 11, whereafter the liquid pressure, typically 100 bar,
dom nates and forces the spindle 11 nore rapidly outward. An annul ar space
18 danpens the novenment when the transverse bore of the annul ar space 15
reaches a conical surface 19. The annul ar space 17 conmuni cates with the
noz- zles 10.
11

cooling the lower portion of the spray head: if the

fog formation is inadequate to extinguish the fire,

the plug of solder material melts rapidly, whereafter

the highly effective fire fighting is initiated by

direct spraying of water through the lower portion of

the spray head, as described above.
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Due to the annul ar conpensation space 15 the high liquid pressure does not
break the rel ease neans 12 in such spray heads of the system where_ fire

extinguishing is not required. As appears from Figures 6 and 8, the inner
end of the annul ar space 17 close to the line 3 pref edeﬁ eCidas Been Rieplateris

b reans o1 "2 ol 20 ana"a Space R

Claims:

1. A spray head for fire fighting, ¢ h a ra c -
terized in that it comprises a housing with a
central boring in which a movable spindle (11) is
arranged;

that the spindle (11) comprises .a shoulder
(1la) for defining an annular space (15) between the
spindle (11) and a surroundiﬁg boring wall;

that the annular space (15) communicates with a
respective feed 1line (3) and has the same cross-
sectional area as the end of the' piston (11)
subjected to the liquid pressure prevailing in the
line (3), and

that a spring force (16) is arranged to act on
the piston (11) in the direction of release.

2. A spray head according to claim 1, c ha r -
acterized in that the annular space (15)
communicates with the feed line (3) by means of an
axial conduit (14) provided in the spindle (11).

3. A spray head according to claim 1, char -
acterized in that the spring force is
arranged to be effected by a spiral spring (16) in an
annular space (17) communicating with sprinkler

- nozzles (10).

4. A spray head according to claim 3, cha r -
acterized in that the annular space (17)
communicates with a pressure switch (22).

5. A spray head according to claim 1,
characterized in that the spindle (11)
and the surrounding boring have a mutual config-
uration (18, 19) for dampening the movement of the
piston.

6. A spray head according to <claim 1 and 4,
characterize®sd in that the liquid

RN L This is ths replacement she
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wWith a pressure switch 22, which is preferably arranged to be switched on
at a pressure less than 1 bar, for exanple at 0.1 bar, thus activating the
| i qui d pr essurhis $heet Has Béen®eBlacéBhe system wusually conprises alarm sensors

q
responsi ve to srnllmﬂ“ L”irmmrature. The pressure

13
pressure is arranged to be activated on the release

of the pressure switch (22).

7. A spray head according to claim 1 and 4,
characterized in that the liquid
pressure is arranged to be activated after the
release of the pressure-switch (22) and on any other
indication known per se, such as a smoke alarm.

8. A spray head according to claim 2, c har -
acterized in that an air bleeding valve (23)
is arranged in communication with the axial conduit
(14) of the spindle (11).

9. A spray head according to claim 2, c har -
acterized in that a shoulder (24) is pro-
vided at the outer end of the piston (11) for
optional contact with a retainer screw (25) or the
like.

10. A spray head according to claim 1, ¢ h a r-
acterized in

that a spindle (51) comprises an axial boring
(54) extending through it and communicating with the
feed line, the axial boring being provided at its
ocouter end with a plug (55, 56, 57) positioned in
contact with release means (52); and

that the plug (55, 56, 57) is arranged to come

"off- the-'end of the boring (54) at a temperature high-
er than.the. release temperature of the release means
(52).

11. A spray head according to claim 1, ¢ h a r-
acterized by an electric heating coil (46)
provided around._the release means (12).

12. A spray head according to claim 1 and 10,

characterized in that the axial boring
(54) extending through the spindle (51) also com-
municates with said annular space (15).

13. A spray head according to claim 10,

“ l“l is is ihe replacemem sheet
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switch 22 can be utilised either so that it nmay alone_acti-_vate _the |liquid
" pressure when an al arm sensor has not responded and the release nmeans 12

has nelted, or so that the activation of the |iquid BeMascboth
a signal froman al arm sensor and melting of the rele so t hat
unnecessary water danmage can be avoided if the rel eas broken
by m stake. An air bleed valve is indicated by reference S|gn

14

characterized in that the plug (55, 56)
is fixed by soldering to the outer end of the axial
boring (54) with a solder material arranged to melt
at a predetermined temperature, preferably at a
temperature of about 200°C.

14. A spray head according to claim 10,
characterized in that the plug (57) is
made of a solder material arranged to melt at a pre-
determined temperature, preferably at a temperature
of about 200°C.

15. A spray head according to claim 10,
characterized in *that the plug is made
of a material which shrinks with rising temperature.

16. A fire fighting system, character -
ized in that it comprises at least one main line
fed by a pump, from which Dbranches extend to
sprinklers comprising a movable spindle in contact
with a release means (1) in the rest state, the
sprinkler spindle comprising an axial boring extend-
ing through it and communicating with the feed line,
the outer end of said boring being provided with a
plug (3) in contact with the release means and
arranged to come off from the boring end at a

. temperature higher than the release temperature of
the release means (1), and  an umbrella-like member
(4) is provided between the fog formation nozzles (2)
and the lower portion of the sprinkler, where a
primary release ampoule (1) or the 1like and a
secondary release fﬁse (3) are pééitioned.

4 c L N S %* R s
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Any air pockets remamining after installation may cause danage on activation
" on account of the high liquid pres- sure. In the enbodi nent shown in Figure
9, the outer end of the spindle 11 is provided with a bevel 24 agai nst

whi ch the end of a screw 25 can be driven, whereafter, if required, the

rel ease nmeans 12 and the | oop 13 can ibe-renoved for maintenance, for

I nstance. In Figure 10,

SPRAY-HEAD FOR FIGHTING FIRE
ABSTRACT

The invention relates to a spray-head for fire
fighting. The spray-head according to the invention
comprises a housing having a central boring with a
movable spindle (11), the spindle (11) comprising a
shoulder (lla) for defining an annular space (15)
between the spindle (11) and a surrounding boring
wall, the annular space (15) communicating with a
respective feed line (3) and having the same cross-
gsectional are as the end of the piston (11) subjected
to the liquid pressure in the line (3). A spring
force (16) is arranged to act on the piston (11l) in

the direction of release.

FIGURE 5
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reference sign 26 indicates the attachnment of the loop 13 to the spray
head. In Figure 13, reference sign 46 indicates an electric heating coil
fitted around the rel ease neans 12, and ref- erence sign 41 indicates a
protection cap with openings allowing for the entrance of anmbient air. In
Figure 12, reference sign 30 indicates fhe visible inner ceiling which
usual Iy +s net--abl-e-t+0 support a spray
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head and associ ated pi pes. These conponents are attached to the

| oad- bearing ceiling through a collared pipe section 31 by neans of a
flange 32 and fastening bolts 33. The spray head is attached to the pipe
section 31 by neans of bolts 35. Slits 34 enable installation in the
vertical direction. In the event of a_sp-called normal fire, the above-
descri bed spray heads suffice for extinguishing the fire '
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with fog-like sprays of the fire fighting |iquid. However, so:.call .
over-ignition may sonetinmes take place, that is vmerel'liw?éﬂvﬁi %Rﬂﬁfcseecs

flare up with a resultant explosive fire. Fog-like spray
problemw || be discussed belowwith refer- ence to Figures 14 to 19.

able to extinguish this type of fire but only snother it
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In Figures 14 to 19, the spindle of the spray head |s |nd|cated by

reference sign 51, a release neans com prising a gl ak seBelesReplaced
i ndi cated by reference sign 52, and a protection cap su
supporting the anpoul e fron1be|om1|s i ndi cat ed by refer

axi al bore through the spindle 51 is _ndicated by
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reference sign 54. As distinct fromthe spray heads shown in Figures 5 to
11, the axial bore 54 runs through the entire spindle 51, and the outer end
of the axial bore 54 is provided with a plug agai nst whi ch t he anpoule i
bears. In Figures 14 to 16, the plug is indicated by TP@EF et Hag BeersR

Bl

in Figures 17 and 18 by reference sign $6, and in Figur
sign 57. In Figure 14, the spray head is in the inactiv
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broken and a fog-like spray of fire fighting liquid is sp

spray head nozzles simlarly as in Figures 7 and 8.

so-cal l ed over-ignition takes place, angl the fog shown in F
t he

pressure water supplied is typically about 2 to 3 I/ mn.

simlarly as in Figures 5,
only partially to snother the fire,
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in an anount of about 50
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I|ke spray is continued sinultaneously. Figure 16 shoms this situation. In
Figures 17 and 18, the plug 56 is arranged essent il 3F Shest Ha Gﬁﬁﬁmmmmmanner
as the plug 55 but is snaller and sinpler in struct ju' i
plug 57 is formed entirely of solder. In place of s

t he
plug
could be forned of a nmetal that shrinksgwth rising terrperature
conbi nation of the two systens shown in Fig-
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ures 14 to 19 inproves the fire extinguishing effect -and the -overall
Si e of t he

capacity of the systens. Al so, the demand for gH d

lines is only a fraction of that required in conve

systens. It is highly probable that over-ignition " II
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-9-"-9- several

. poi nts sinultaneously.
extinguishing with fog-1like spray is adequate.

In the event of a nornal
Transition fromthe

fire,

so-called fog formati on stage to the highly effective fire fighting stage
can however be del ayed unnecessarily as the noist fog can cool
portion of the spray head in which the plug (for

t he | ower

REPLACEMENT SHEET

SPRAY-HEAD FOR FIGHTING FIRE

Description

The present invention relates to a spray head for
fighting fire.

Known spray heads operate at a liquid pressure of
about 7 to 10 bar and require large quantities of water.
Thus, the pipelines of the fire fighting systems incorpe-
rating such spray heads necessarily have large dimen-

“ sions and water damage is generally considerable.

WO-A-52/10238, which is prior art under the provi-
sions of Aticle 54(3) EPC, discloses a nozzle for dis-
charging liquid fire extinguishant and a valve for use
therewith. The nozzle incorporates a temperature
responsive means for controlling the flow of extinguis-
hant from the nozzle in response to the ambient temper-
ature. The valve comprises a vaive body formed with a
conduit having an inlet connectable to a sdurce of liquid
fire extinguishant and an outiet connectabie fo the noz-
zle, a valve member displaceable within the conduit to
control a flow of the extinguishant from the iniet to the
outiet and temperature responsive means for controlfing
the position of the valve member in the conduit.

US-A-4434855 discloses a valve for prassurized,
liquid sprinkder systems which is adapted for flow testing
without activation of the respective sprinider system.
The valve is constructed with a valve body having a fluid
inlet and a fiuid outiet connected by a flow passage. The
fluid infet is provided with a supply of pressurized fire
extinguishing medium. A cylinder is positioned in the
flow passage with a piston slidably mounted in the cyfin-
der so as to form & chamber with the cylinder. The
chamber is pressurized by a sensor-controlled fluid
pressure line and controls the position of the piston to
open or close the inlet. Pressure in the chamber posi-
tions the piston so as to close the fluid inlet.

The aim of the invention is to provide a new spray
head which can operate at a high liquid praessurs, typi-

cally about 100 bar.
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exanpl e a fuse)

“order to solve this problemit

unbrel l a-1i ke nenber 4' be provided between the fog forna &s
shown) on an upper portion 4a of the spray head and tyg®

t he spray head.

In Figure 20, the anpoul-g {rel ease rreans 52)

Accardingly, the present invention provides a spray
head for fire fighting, comprising a housing, at least one
nozzle and a release means, the housing having an
inlet, a bore and a spindle movably disposed within the
bore, the spindle having a first end, asecond endand a
shoulder, the first and of the spindie having a projected
area facing and subjected in use to liquid pressure pre-
vailing in the inlet; characterised in that the shouider
defines an annular space between the spindie and a

. surrounding wall of the bore, the annular space commu-

nicating with a feed line and having at the shoulder a
cross-sectional projected area transverse to the axis of
the spindle, the liquid pressure when acting on the pro-
jected area of the first end of the spindle tends to bias
the spindle against the release means, the cross-sec-
tional projected area of the annular space at the shoul-
der is the same as the projected area of the first end of
the spindie, the liquid pressure when acting on the
cross-sectional projected area of the annular space
tends to bias the spindle in a direction away from the-
release means in order to compensate for the liguid
pressure tanding to bias the spindle against the release
means, and the housing further includes a spring
arranged to bias the sacond end of the spindle against
the release means.

By the provision of the annular space, which com-
pensates for the pressure exerted on the spindle by the
liquid prevailing in the feed line, only the force of the
spring acts on the release means in its inactive state;
the release means being usually a glass ampoule which
cannot withstand high mechanical loads.

The high liquid pressure produces a fog-like spray
of fire fighting liquid with very small liquid droplets,
which spray requires a small quantity of water in relation
to its fire fighting capacity. Thus, the resultant water

QeNh

I s di sposed, thus delaying the detach- nment of the plug. In
I s proposed (see Figures 20 and

1 hat an
es (not

r portion 4b of

S

damage is insignificant in comparison with the previ- . .

ously known equipment. Furthermore, the pipelines of
the systems incorporating such spray heads can have
considerably smaller dimensions than has been possi-
ble previously.

If desired, the system pressure can be maintained
continuously at the high working pressure. However, the
operating means of the system, usually a pump, is pref-
erably arranqed to be activated to the working pressure
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“intact. Wien a fire breaks out, hot air rises up toward the unbrella-Ilike
“menber 4[err] between the fog formation nozzles and the | ower Wg\i\gﬂ 4b of
the spray head, where not only the anpoule but also a REBU\W , for
exanpl e, solder, is disposed. The unbrella-1like nmenber 4' |eads the hot air
agai nst the anpoul e and causes it to be _pr3ol_<en rapidly. In Figure 21, fire
fighting is in progress through so-

from a considerably lower inactive rest-state pressure

only after the detection of a fire.

As the spray heads ars pressure compensated, the
high working pressure of the fire fighting system, pre-
vailing at least after the detection of a fire, does not lead
to an undesired release of spray heads in locations
where there is no fire; the high liquid pressure not

~ breaking the release means in question.

Similarly, if a fire breaks out for example in a ship
cabin, it may be desirable to activate the spray heads in
neighbouring cabins. In a preferred embodiment of the
invention, the spray heads are therefore provided with a
device for causing the release means to activate the
spray heads, possibly on the basis of an advance judge-
ment.

Known release means typically comprise a glass
ampoule containing liquid which expands on heating, or
a fuse. An electric heating coil disposed about the

_ release means is thus suitable for the purpose of acti-
vating particular spray heads. The heating coil can be
energized automatically or manually.

In addition to activating spray heads precautionarily
by breaking the ampoule with the heat of the coil before
being broken by the heat in the cabin, the system can
be provided with means for activating the heating coil
disposed about the ampoule at an early conventional
alarm indication, such as on the detection of smoke, or
with some other means for switching on the equipment
as early as possible in the event of a fire.

In this way, people sleeping in the cabin are pro-
tected from smoke poisoning. in addition, the fire canbe
extinguished with a smaller quantity of water.

With an explosive fire, whereby so-called over-igni-
tion of combustion gases mav take olace, there is a risk
that fog-like sprays of tire fighting liquid will not be able
to extinguish the fire but only smother it partially. in
order to ensura that the fire will be extinguished in such
a case, the spindia of the spray head can be provided
with an axial, through bore, the outlet end of which is
closed with a plug which detaches at elevated tempera-
ture, whereatter a large quantity of liquid, for example,
about 50 I/min, can be sprayed through the axial bore.

‘The plug can be fixed to the spindie end by solder
or it may be made of soider which melts at a relatively
low temperature, such as 200°C. Alternatively, the plug
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called fog formation via the nozzles. The unbrella-like nenber 4[err]

“prevents the fog droplets fromcooling the | ower portion 4b of the spray
head. If the fog formation is inadequate to extinguish the fire, the plug
59 of solder nelts rapidly, whereafter highly effective fire fighting is

initiated by direct spraying of water throygh the | ower LeRT4ncel the
spray head, as described above. REP?'(B‘%N@NT

may be made of a special metal which shrinks when the
temperature rises; the plug being installed in position in
a heated state so that it is fastened in place on cooling
and when the temperature rises in the event of a fire the
plug shrinks and falls away.

Transition from the so-called fog formation stage to
the highly efficient fire-fighting stage may be unneces-
sarily retarded when moist fog coals the lower portion of -
the spray head where the release means is disposed.
To overcome this problem an umbrella-like member can
be provided between the fog forming nozzles and the
lower portion of the spray head.

The umbrelia-ike member not only prevents water
droplets from cocling the lower portion of the spray
head but also provides the advantage that, at the onset
of a fire, it draws the warm, upwardly rising air against
the ampoule, the meiting of which initiates the first fire
fighting stage, that is, the so-called fog-formation stage.

Preferred embodiments of the prasent invention will
now be described hereinbelow by way of example only
with reference to the accompanying drawings, in which:

Figures 1 and 2 show schematic views of two pre-
ferred fira fighting systems.in which the spray heads
of the present invention can be used;

Figures 3 and 4 show respectively a housing and a
spindle of a spray head in accordance with g first
emboediment of the present invention;

Figures 5 and 6 show sectional views of the spray
head of Figures 3 and 4 in the state of rest;
Figures 7 and 8 show sectional views of the spray
head of Figures 3 and 4 in the activated state;
Figure 9 shows a spray head in accordance with a
second embadiment of the present invention in the
same section and state as the spray head in Figure
6.
Figure 10 shows the spray head of Figure 9 in a
section at right angles to the section shown in Fig-
ure 9;

Figure 11 shows a spray head of any of Figures 3to -
10 from the nozzle side; '

Figure 12 shows a preferred installation of a spray
head in accordance with the present invention;
Figure 13 shows a spray head in accordance with a
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- 10 - Claims 1. A spray head for fire fighting, conprising a housing, at
| east one nozzle (10) and a rel ease neans (12;52), the housing having an
inlet, a bore and a spindle (11; 51) novably disposed within the bore,

-5 - REPLACEMENT SHEET

third embodiment of the present invention having a
heating coil disposed about the release means;
Figure 14 shows a spray head in accordance with a
fourth embodiment of the prasent invention in the
inactive state;

Figure 15 shows the spray head of Figure 14 when
spraying fog-like sprays-of fira fighting liquid;

Figure 16 shows the spray head of Figure 15 with
increased spraying of fire fighting liquid;

Figures 17 and 18 show a preferred arrangement
for closing the axial bore of the spindle;

Figure 19 shows another preferred arrangement for
closing the axial bore of the spindle;

Figure 20 shows a fragmentary view of a spray
head with an umbrella-like member in a state of
rest; and

Figure 21 shows the spray head of Figure 20 aftera
fire has broken out in the fire fighting stage of fog-
formation.

Figure 1 shows a so-called single-line system and
comprises a main feed line 1 having a diameter of typi-
cally 30 mm, an inlet line 2, and branch lines 3 having a
diameter of typically 10 mm which extend from the main
line 1 to spray heads 4.

The main fine 1is fed by apump 5 havmg a pres-
sure capacity of, for example, 100 bar, which is used
only when fire fighting is needed. In a state of readiness
or rest, non-return valves 6 and 7 together with an over-
flow valve 8 ensure that a pressure of, for example, only
7 bar prevails in the main fine 1.

Figure 2 shows a so-called two-line system and
comprises a dual main line 1a, 1b, and a second feed
pump 9 with & working pressure of, for example, 10 bar.
In a state of readiness or rest, the pump 8 can be used
for creating a flushing liquid flow (with chemicals added
as desired) through the system so as {o prevent the
accumulation of impurities, the line 1a acting as a feed
line and the line 1b acting as a return line. When fire
fighting is needed, the high-pressure pump 5 is
switched on so that both the line 1a and the line 1b
(each having a diameter of typically 20 mm) act as a
main feed line, while a line 2 acts as an infet fi ine, as in
Figure 1.
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the’ spindle (11; 51) having a.first end, a second end and a shoul der (11a),
“the first end of the spindle (11;51) having a projected area facing and
sub- jected in use to liquid pressure prevailing in the inlet;
characterized in that the shoulder (11 a) defines an RERUNCEMESDEHEET15)
between the spiridle (11;51) and a suryguading wall of the bore, the
annul ar space (15) communicating with a feed line

In Figures 3 to 8, reference signs 3 and 4 indicate,
similarly as above, liquid lines and a spray head. The
individual nozzles of the spray-head 4 are indicated by
reference sign 10.

Figures 3 and 4 show a housing and a spindle 11,
respectively, of a spray head in accordance with a first
embodiment of the present invention when dismantied.
Figure 4 shows a shoulder 11a of the spindle 11 for
forming an annular space 15 between the spindle 11
and the wall of a bore in the housing of the spray head 4.

The spindle 11 is disposed in the bore of the hous-
ing which extends from the line 3 toward the nozzles 10.
The outer end of the spindle 11 bears against a release
means 12 which melts/breaks at a predetermined tem-
perature, the other end of which bears against a retainer
loop 13.

An axial bare 14 extends through the spindle 11 to
the annular space 15, the cross-sectional area of which
is as large as the-cross-sectional area of the (inner) end
of the spindle 11 disposed close to the line 3 and on
which the liquid pressurs acts. In the inactive state, the
liquid pressure prevailing in the line 3 will not, irrespec-
tive of the pressurs, press the spindle 11 against the
release means 12, which is relatively weak mechani-
cally. Only a spring 16 in an annular space 17 presses
the spindle 11 against the release means 12 in the state
of rest.

After the release means 12 has meited or been bro-
ken (see Figures 7 ard 8) the spring 16 forces the spin-
die 11 outward until a connection from the line 3 to the
annular space 17 accommodating the spring 16 is
opened past the inner end of the spindle 11, whereafter
the liquid pressure, typically 100 bar, dominates and
forces the spindle 11 more rapidly outward. An annular
space 18 dampens the movement when the transverse
bore of the annular space 15 reaches a conical surface
18. The annular space 17 communicates with the noz-
zles 10.

Due to the annular compensation space 15 the high
liquid pressure does not break the ralease means 12 in
such spray heads of the system whers fire extinguishing
is not required. '

" As appears from Figures 6 and 8, the inner end of
the annular space 17 close to the line 3 preferably com-
municates by means of a conduit 20 and a space 21
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(3) and having at the shoul der (1la) a cross-sec- tional projected area
“transverse to the axis of the spindle (11; 51), the liquid pressure when
acting on the projected area of the first end of the spindle (11 51) t ends
to bias the spindle (11; 51) against the rel ease neans (12; 56%
cross-sectional pro- jected area of the_annul ar sp%@@Lﬂﬁa% ?%e shoul -
der (11a) is the sane as the projected area of the

with a pressure switch 22, which is preferably arranged

to be switched on at a pressure less than 1 bar, for
exampie at 0.1 bar, thus activating the liquid pressure in
the line 3. .

The system usually comprises alarm sensors
responsive to smoke or temperature. The pressure
switch 22 can be utilised either so that it may alone acti-
vate the liquid pressure when an alarm sensor has not
responded and the release means 12 has melted, or so
that the activation of the liquid pressure requires both a
signal from an alarm sensor and melting of the release
means 12, so that unnecessary water damage can be
avoided if the release means 12 is broken by mistake.

An air bleed valve is indicated by reference sign 23.
Any air pockats remaining after installation may cause
damage on activation on account of the high liquid pres-
sura.

- In the embodiment shown in Figure 9, the outer end

of the spindle 11 is provided with a bevel 24 against

which the end of a screw 25 can be driven, whersafter,

if required, the release means 12 and the loop 13 can

-be removed for maintenance, for instance. in Figure 10,

reference sign 26 indicates the attachment of the loop
13 to the spray head.

In Figurs 13, reference sign 46 indicates an electric
heating coil fitted around the release means 12, and ref-
erence sign 41 indicates a protection cap with opemngs
allowing for the entrance of ambient air.

In Figure 12, reference sign 30 indicates the visible
mner ceiling which usually is not able to support a spray
head and associated pipes. These components are
attached to the load-bearing ceiling through a collared
pipe section 31 by means of a flange 32 and fastening
bolts 33. The spray head is attached to the pipe section
31 by means of bolts 35. Slits 34 enable installation in
the vertical direction.

in the event of a so-called normal fire, the above-
described spray heads suffice for extinguishing the fire
with fog-like sprays of the fire fighting liquid.

However, so-called over-ignition may sometimes
take place, that is where the combustion gases flare up
with a resultant explasive fire. Fog-like sprays alone are
not able to extinguish this type of fira but only smather it
partly. This problem will be discussed below with refer-
ence to Figures 14 to 19,
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_first end of the spindle (11; 51), the liquid pressure when acting on the
cross-sectional projected area of the annular space (15) tends to bias the

spindle (11; 51) in a direction away fromthe rel ease PBHEED
order to conpensate for the liquid pres- sure tendina ﬁéglﬁ%‘éﬁ%ﬂe spi ndl e

(11;51) against the release neans (1% 82y, and the housing further includes
a spring (16) arranged to bias the second

In Figures 14 to 19, the spindle of the spray head is
indicated by reference sign 5+, a release means com-
prising a glass ampoule is indicated by reference sign
§2, and a protection cap surrounding and supporting
the ampoule from below is indicated by reference sign
§3. An axial bore through the spindle 51 is indicated by
reference sign 54. As distinct from the spray heads
shown in Figures 5 to 11, the axial bore 54 runs through
the entire spindle 51, and the outer end of the axial bore
54 is provided with a plug against which the ampoule
bears. in Figures 14 to 16, the plug is indicated by refer-
ence sign 55, in Figures 17 and 18 by reference sign 56,
and in Figure 19 by reference sign 57.

In Figure 14, the spray head is in the inactive state
similarly as in Figures 5, 6 and 11. In Figurse 1§, the
ampoule has been broken and a fog-like spray of fire
fighting liquid is sprayed through the spray head nozzles
similarly as in Figures .7 and 8. The amount of high-
pressure water supplied is typically about 2 to 3 Vmin.
However, if so-called over-ignition takes place, and the
fog shown in Figure 15 is able only partially to smother
the fire, the temperature keeps rising. Preferably, the
plug 55 is fixed by solder which meits at, for example,
about 200°C, so that the plug 55 detaches when this
temperature is reached, and the bore 54 through the
spindle 51 is opened. In this way high-pressure water
may flow out into the protection cap 53 having openings
58 though which the water is distributed in the same
manner as in a conventional spray head system, that is
in an amount of about 50 I/min. Fire fighting with a fog-
like spray is continued simultaneously. Figure 16 shows
this situation. In Figures 17 and 18, the piug 56 is
arranged essentially in the same manner as the plug 55
but is smaller and simpler in structure. In Figurs 19, the
plug 57 is formed entirely of solder. In place of solder-
ing, the plug could be formed of a metal that shrinks
with rising temperature.

The combination of the two systems shown in Fig-
ures 14 to 19 improves the fire extinguishing effectand
the overall capacity of the systems. Also, the demand
for water and the size of the lines is only a fraction of
that required in conventional spray head systems.

It is highly probable that over-ignition will occur at
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~end of the spindle (11; 51) against the release neans (12;52). 2. A spray
" head according to claim1, wherein the annul ar space (15) communicates wth
the feed line (3) through a conduit (14;54) provided in the spindle %11;5

1). 3. A spray head according to claim2, wherein the REPLABEMENT SHEER)
conprises an axial conduit and a radial 9 -

several points simultaneously. In the event of a normal
fire, extinguishing with fog-like spray is adequate.

Transition from the so-called fog formation stage to
the highly effective fire fighting stage can however be
delayed unnecessarily as the moist fog can cool the
lower portion of the spray head in which the plug (for
example a fuse) is disposed, thus delaying the detach-
ment of the plug.

In order to solve this problem it is proposed (see
Figures 20 and 21) that an umbrella-like member 4' be
provided between the fog formation nozzles (not shown)
on an upper portion 4a of the spray head and the lower
portion 4b of the spray head. __

In Figure 20, the ampoule (release means 52) is
intact. When a fire breaks out, hot air rises up toward
the umbrelia-like member 4’ between the fog formation
nozzles and the lower portion 4b of the spray head,
where not only the ampoule but also a plug 59 of, for
example, solder, is dispesed. The umbrella-like member
4' leads the hot air against the ampoule and causes itto
be broken rapidly.

In Figure 21, fire fighting is in progress through so-
called fog formation via the nozzles. The umbrella-like
mémber 4’ prevents the fog droplets from cooling the
lower portion 4b of the spray head. If the fog formation
is inadequate to extinguish the fire, the plug 59 of soider
melts rapidly, whereatfter highly effective fire fighting is
initiated by direct spraying of water through the lower
portion 4b of the spray head, as described above.
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conduit. 4. A spray head according to claim1, conprising a plurality of
nozzles (10) and wherein the spring (16) - 11 - is a spiral spring
di sposed in a further annul ar

REPLACEMENT SHEET
- 10 -

Claims

1. A spray head for fire fighting, comprising a housing,
at least one nozzle (10) and a release means
(12;52), the housing having an inlet, a bore and a
spindle (11; 51) movably disposed within the bore,
the spindie (11; 51) having a first end, a second and
and a shouider (11a), the first end of the spindle
(11;51) having a projected area facing and sub-
jected in use to liquid pressure prevailing in the
iniet; characterized in that the shoulder (113)
defines an annular space (15) between the spindle
(11;51) and a surrounding wall of the bore, the
anrnular space (15) communicating with a feed line
(3) and having at the shouider (11a) a cross-sec-
tional projected area transverse to the axis of the
spindle (11; §1), the liquid pressure when acting on
the projected area of the first end of the spindle (11;
51) tends to bias the spindle (11; 51) against the
release means (12;52), the cross-sectional pro-
jected area of the annular space (15) at the shoui-
der (11a) is the same as the projected area of the
first end of the spindle (11; 51), the liquid pressure
when acting on the cross-sectional projected area
of the annular space (15) tends to bias the spindle
(11; 51) in a direction away from the release means
(12:52) in order to compensate for the liquid pres-
sure tending to bias the spindle (11;51) against the
release means (12;52), and the housing further
includes a spring (16) arranged to bias the second
end of the spindle (11; S1) against the release
means (12;52).

2. A spray head according to claim 1, wherein the
annular space (15) communicates with the feed line
(3) through a conduit (14:54) provided in the spindle
(11;51).

3. Aspray head according to claim 2, wherein the con-
duit (14,54) comprises an axial conduit and a radial
conduit. '

4. A épray head according to claim 1, comprising a
pluralxty of noz;!es (10) and wherein the spring (16)

* c L L] S *
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space (17) which is in comunication with the noz- zles (10. 5. A spray
"head according to claim4, wherein the fur- ther annular space (17) is in
comuni cation with a pressure switch (22) adapted to react in response to a

predeterm ned pressure in the further annul ar space ﬁ%ﬁQACE@AEN&fW head
according to claim2, further conpris- - 11 -

is a spiral spring disposed in a further annular
space (17) which is in communication with the noz-
zles (10).

5. A spray head according to claim 4, wherein the fur-
ther annular space (17).is in communication with a
pressure switch (22) adapted to react in response
to a predetermined pressure in the further annular

space (17).

6. A spray head according to claim 2, further compris-
ing an air bleed valve {23) in communication with
the conduit (14) of the spindle (11).

7. Aspray head according to claim 1, wherein the sec-
ond end of the spindle (11) is provided with a shoul-
der (24) which can be engaged by a retaining
element (25).

8. Aspray head according ta claim 1, further compris-
ing an electric heating coil (46) disposed around the
* release means (12).

9. Aspray head according to cfaim 2, wherein the con-
duit (54) is provided with a plug (55,56.,57) disposed
in contact with the release means (52), the plug
(55,56,57) being arranged to detach from the con-
duit (54) at a temperature higher than the release
temperature of the release means (52).

10. A spray head according to claim 9, whergin the plug
(55.56) is fixed by solder to the outer end of the con-
duit (54), the solder being selected to melt at a pre-
determined temperature.

11. Aspray head according to claim 9, wherein the pliug
(57) is composed of solder arranged to melt at a
predetermined temperature.

12. A spray head according to claim 10 or 11, wherein
the predetermined temperature is about 200°C.
13. A spray head according to claim 9, wherein the plug
is made of a material which shrinks with rising tem-
perature.
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ing an air bleed valve (23) in comunication with the conduit (14) of the
spindle (11). 7. A spray head according to claim1,wherein the sec- and end
of the spindle (11) is provided with a shoul - der.:24) which can be engaged
by a retaining element (25). 8. A spray head according to claim1, further
conpris- ing an electric heating coil (2161)2 di sposed around the

SPRAY-HEAD FOR FIGHTING FIRE REPLACEMENT SHEET
ABSTRACT

The invention relates to a spray-head for fire
fighting. The spray-head éccording to the invention
comprises a housing having a central boring with a
movable spindle (11), the spindle (11) comprising a
shoulder (lla) for defining an annular space (15)
between the spindle (11) and a surrounding boring
wall, the annular space (15) coﬁmunicating with a
respective feed line (3) and having the same cross-
sectional are as the end of the piston (11l) subjected
to the liquid pressure in the line (3). A spring
force (16) is arranged to act on the piston (11) in

the direction of release.

FIGURE 5

This is the replacement sheet

Date: 13 JAM 1999



rel ease nmeans (12). 9. A spray head according to claim2, wherein the con-
duit (54) is provided with a plug (55,56.57) disposed in contact with the
rel ease nmeans (52), the plug (55,56,57) being arranged to detach fromthe
con- duit (54) at a tenperature higher than the rel ea8EPLAGHMENT SHEEDf t he
rel ease nmeans (52). 10. A spray head acco[di' ng to claim9, . wherein the plug

o
G-

100 bar 135 l/min -
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(55,56) Is fixed by solder to the outer end of the con- duit (54), - -the
sol der being selected to nelt at a pre- determ ned tenperature. 11. A spray
head according to claim9, wherein the plug (57) is conposed of sol der
arranged to nelt at a predeterm ned tenperature. 12. A spray head according
to claim10 or 11, wherein the predeterm ned LerrperaturggpgA@mmTSHEET
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13. A spray head according to claim9, wherein the plug is nmade of a
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