
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
incorpo- 



rating such spray heads necessarily have large dimen- sions and water
damage is generally considerable. WO-A-92/10238, 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 valve body formed with a conduit having an
inlet connectable to a sdurce of liquid fire extinguishant and an outlet
connectable to the noz- zle, a valve member displaceable within the conduit
to control a flow of the extinguishant from the inlet to the outlet and
temperature responsive means for controlling the position of the valve
member in the conduit. US-A-4434855 discloses a valve for pressurized, 



liquid sprinkler systems which is adapted for flow testing without
activation of the respective sprinkler system. The valve is constructed
with a valve body having a fluid inlet and a fluid outlet connected by a
flow passage. The fluid inlet 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 cylin- der so as to form a 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 pressure, typi- cally about 100 bar.  



-2 - Accordingly, 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, a second end and a 



shoulder, the first end of the spindle having a projected area facing and
subjected in use to liquid pressure pre- vailing in the inlet;
characterised in that the shoulder defines an annular space between the
spindle 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 spindle, 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 liquid 



pressure tending to bias the spindle against the release means, and the
housing further includes a spring arranged to bias the second 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 quartity of water in relation to its fire fighting capacity. Thus,
the resultant water 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
arranged to be activated to the working pressure  



-3- 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, 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 can be extinguished with a smaller
quantity of water. With an explosive fire, whereby so-called over-igni-
tion of combustion gases may take place, there is a risk that fog-like
sprays of fire fighting liquid will not be able to extinguish the fire but
only smother it partially. In order to ensure that the fire will be
extinguished in such 



a case, the spindle 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, whereafter 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 spindle end by solder or it may be made of solder which
melts at a relatively low temperature. such as 200[err]C. Alternatively,
the plug 



- 4 - 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 cools 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 umbrella-like member not only prevents water droplets from cooling 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 melting of which initiates the first fire fighting stage, that
is, the so-called fog-formation stage. Preferred embodiments of the present
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 fire 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 a
first embodiment 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 embodiment
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 3 to 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  



-5- 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 present invention in the
inactive state; 



Figure 15 shows the spray head of Figure 14 when spraying fog-like sprays
of fire 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
after a 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 line 1 is fed by a pump 5 having 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 line 1. Figure 2 shows a so-called two-line
system and comprises a dual main line 1 a, 1b, and a second feed pump 9
with a working pressure of, for example, 10 bar. In a state of readiness or
rest, the pump 9 can be used for creating a flushing liquid flow (with
chemicals added as desired) through the system so as to prevent the
accumulation of impurities, the line 1a acting as a feed 



line and the line lb 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 lb (each having a diameter of typically 20 mm) act as a main feed
line, while a  line 2 acts as an inlet line, as in Figure 1.   



-6- 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 dismantled. Figure 4 shows a
shoulder 11a of the spindle 11 or 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
bore 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 pressure acts. In the inactive state, the liquid pressure
prevailing in the line 3 will not, irrespec- 



tive of the pressure, 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 1 1 against the release means 12 in the state
of rest After the release means 12 has melted or been bro- ken (see Figures
7 and 8) the spring 16 forces the spin- dle 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 19. 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 release means 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 annular space 17 close to the line 3 preferably com- municates
by means of a conduit 20 and a space 21  



with a pressure switch 22, which is preferably arranged to be switched on
at a pressure less than 1 bar, for example 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 pockets remaining after installation may cause damage on activation
on account of the high liquid pres- sure. 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, whereafter, 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 Figure 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 openings allowing for the entrance of ambient air. In
Figure 12, reference sign 30 indicates the visible inner 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 explosive fire. Fog-like sprays alone are not
able to extinguish this type of fire but only smother it partly. This
problem will be discussed below with refer- ence to Figures 14 to 19.  



In Figures 14 to 19, the spindle of the spray head is indicated by
reference sign 51, a release means com- prising a glass ampoule is
indicated by reference sign 52, and a protection cap surrounding and
supporting the ampoule from below is indicated by reference sign 53. 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 Figure 15, 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 I/min. 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 melts at  for example, about 200[err]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 plug 56 is arranged essentially in the same manner
as the plug 55 but is smaller and simpler in structure. In Figure 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 effect and 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    



-9- -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 umbrella-like
member 4[err] 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 disposed. The umbrella-like member 4' leads the hot air
against the ampoule and causes it to be broken rapidly. In Figure 21, fire
fighting is in progress through so- 



called fog formation via the nozzles. The umbrella-like member 4[err]
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 solder melts rapidly, whereafter highly effective fire fighting is
initiated by direct spraying of water through the lower portion 4b of the
spray head, as described above.  



- 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 spindle (11; 51) having a first end, a second end and a shoulder (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 annular space (15)
between the spiridle (11;51) and a surrounding wall of the bore, the
annular space (15) communicating with a feed line 



(3) and having at the shoulder (11a) 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) 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 shoul-
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 tendina 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; 51) 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;5
1). 3.  A spray head according to claim 2, wherein the con- duit (14,54)
comprises an axial conduit and a radial 



conduit. 4. A spray head according to claim 1, comprising a plurality of
nozzles (10) and wherein the spring (16)    - 11 - is a spiral spring
disposed in a further annular 



space (17) which is in communication with the noz- zles (1O). 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. A spray head according to claim 1,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 claim 1, further
compris- ing an electric heating coil (46) disposed around the 



release means (12). 9. A spray head according to claim 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, wherein 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. A spray
head according to claim 9, wherein the plug (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[err]C. 



13. A spray head according to claim 9, wherein the plug is made of a
material which shrinks with rising tem- perature.    














