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HOD AND EQUIPNENT FOR FIRE FI GHTI NG Descri ption The present inventi.on

rel ates to _a nethod and equi pment for fire fighting,
In spite of using |arge anmounts
instal | ati ons have proved to be ineffective for
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The present invention relates to a method and
an equipment for fire fighting,
rooms of ships and the like.

In spite of big amounts of water,
sprinkler installations have'proved to be ineffective
for extinguishing fires in engine TOOmS .

Prior art foam-extinguisher installations have
aléo proved to be ineffective, because the foam can-
not press down the fire sdfficiently, but is destroy-
ed by flue gases generated at the beginning of  the
fire. '

especially in engine

prior art

The object of the invention is to provide a new
method and 2 new equipment, capable of effective ex-
tznguishing of fires difficult to extinguish in en-
gine rooms of ships and the like.

The invention is mainly characterized in that

‘extinguishing liquid is sprayed via spray heads cap-

able of producing concentrated fog sprays with a
strong penetrating power under a high operating pres-
sure and that an operating pressure is initially uti-
lized which is high enough for producing said concen-
trated fog'éprays in order to at least press down a
fire broken out and that the operating pressure is .
reduced after that so that a spread fog-like liguid
spraying is provided for effective heat absorption.
By means of fire fighting equipments, which are
described e.g. in the Finnish Patent Applications
911028, 912434, 913059, 914704, 914823 and 915078 and
which can operate at a high pressure and with small
amounts of water and thereby cause an effective fog?
like spraying of extinguishing iiquid, it is possible .

to press down a fire in an engine room of a ship,

instance,

with a small amount of water,
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J%;;ach sprinkler head to formseparately a fine mst for cooling and a

pray of. roplets to penetrate a fire plune and reac r ni
'urfaces“&g%iﬁssgui sh a fire. An aimof the invention is t(}%’ ZZ‘S'gynew_
thod and a new equi pnent, capable of effective extinguishing of fires

j fficult to extinguish in engine roonms of ships and the |ike. Accordingly,
e present invention provides a nmethod for ire fighting, especially in
gi ne roons and simlar spaces, characterized by the conbination of the

| owi ng steps: defesavater efdr nguiide ef 110l by using pressure charged
ergy; spraying exting ng |Jquyi,d r copncentrated fo
rays i th strong penefﬁé& g 'dn@41d ddbdd¥® 52" Paert OLE e hEALGL ! 0ot
capable of cooling down sufficiently the Diesel en-

gine, boiler or another so-called risky part in which
5. a fire usually breaks out, in order that no risk of

reignition may remain.

The need of high pressure water is great during

.- a short time of e.g. 10 seconds. Electric drive would

' | lead to a disproportionate increase in load.

10 According to a preferred embodiment of the in-
vention, accumulated__energy is utilized in the form
of pressure bottles, so-called hydraulic accumula-
tors, in which nitrogen or air is suitably used as’
compression gas. In filling the accumulators, the gas

15 is compressed, and -therewith, water and pressure

'~ energy are accumulated. The charging pressure of the
hydraulic accumulators is preferably about 250 to 300
bar and the amount of accumulated water about 200 1.

After the fire has been either extinguished or

20 at least pressed down by meaﬁs of concentrated fog
Sprays capable of penetrating the accumulation of hot
air and hot flue gases generated above the fire seat,
a need of cooling in general arises in the first

: place; The concentrated fog sprays imply in this con-

Q" 25 nection a certain waste of the restricted amounts of
water available. A more evenly spread fog-like liquid

spraying results in an improved capability of absorb-

ing heat. The flow resistance of the individual noz-

zles of the spray heads can preferably be adjusted in

30 such a way that spread fog formation occurs wheh the
pressure of the hydraulic accumulators has fallen to
e.g. about 110 bar during discharge, whereby the ini-
tial counterpressure of the accumulators can be about
70 bar. The spread fog formation is also gentle to

35 possible electric installations. '
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ating power via spray heads using a high operating pressure in order to
t | east press down or suppress a fire which has broken out; and spraying

i qui d | é m of spread fog-like sprays via said spraleﬁg an
peratlhgo ?ggé%#e that is |ower than said high operat- ing preg§3%§th

rder to effect effective heat absorption and control of the fire. By neans
f fire fighting equi pnent which can operate at a high pressure and with
mal | amounts of water and thereby cause an 8ffective fog-1like sprayi ng of
xtinguishing liquid, it is possible to press down a fire in an engi ne room
f a ship with a snall Buer tHe Wapdraulic accumulators have been emp-

tied, which usually takes about 1 minute, the accu-

mulators are recharged. During charging, liquid can

~ be sprayed through the spray heads with the feed line

5 pressure of e.g. 5 to 10 bar. If only the necessity

of cooling remains for the prevention of reignition,

the recharge of the accumulators can be interrupted

at a pressure of e.g. about 110 bar, after which they

are'permitted to be emptied for spread fog formation.

10 In combination with liquid spraying, also spraying of

foam can be applied for the prevention of reignition,
which will be described in greater detail later on.

In a preferred embodiment of the invention,

each spray head coﬁprises a liquid inlet, a central

15 channel continuing from the inlet in.a housing of the

spray head, the channel leading to a centrally posi-

tioned nozzle, branchings extending from the central

channel, the branchings leading to nozzles directed

.preferably obliquely to the sides, which nozzles are

20 preferably arrahged to operate with a high pressure

generating fog sprays, and that in donnect'ion with

the liquid inlet is positidned'a valve body loaded by

a spring so that the valve body at rest pressure in

( the liquid supply line closes the connection to the
25 central channel of the spray head and that the valve
body is driven, by a regular working pressure uti-
lized for extinguishing, into the central channel
against the spring and that the valve body is dimen-
sioned in such a manner that in a flow slit between
30 the valve body and the wall of the central channel
occurs a presshte fall big enough to drive the valve
body to the opposite end of the central channel,
which valve body thereby closes the connection from
the central channel to the centrally positioned
35 nozzle.
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§ anDunt of water, IF g. 10 litres, is capable of pressing domn afire
wever, a sma amount of water is not capable of

cWéhﬂ@zﬁFor exanpl e, a diesel engine, boil erpor anot so ca??
: sky part in which a fire usually breaks out, in order that no ri sk of
g gnition may remain. The need of high pressure water is great during a
geort time of e.g.. 10 seconds. Electric drivg would lead to a
isproportionate increase in |oad. According to a preferred embodi ment of
i nven- tion, accurrulmeﬁlemet gyprieferiridd zembodimémts ol other ebavenr e

 FEe so- cal | ed. hdr gl ¢ IRl | 1a"pERatbE " 08ERaRL OLA Idhe
: claims presented later on. _
~ In the following, the invention will be de-
5 scribed more accurétely with reference to exemplify-
ing embodiments shown in the enclosed drawing.

Figure 1- shows an embodiment, which is suitable
fbr fire fighting in relatively small spaces in the
first place. )

10 : Figure 2 shows an alternative to the embodiment :
of Figure 1. |

Figure 3 shows a diagram of connection of an
equipment especially intended to be used for fire
fighting in engine rooms of ships or similar spaces.

15 Figure 4 shows an alternative to the embodiment

. of Figure 3.
Figure 5 shows an alternative application of
' the embodiment according to Figure 4.

Figure 6 shows a spray head from the outlet

20  side of the nozzles. |

Figure 7 shows a 1ongitudina1 section of a
spray head, in an inactive state.

Figure 8 shows a spray head at a first stage of
_ an activated state similarly to Figure 7.

(dP 25 Figure 9 shows a second stage of the activated

| state in a corresponding manner.

Figures 10 and 11 show the extinguishing proce-
dure of the embodiment of Figure 4 as a function of
time and pressure.

30 | In Figure 1, the reference numerals 1 and 1la
indicate individual spray heads, of which the spray
heads 1 can be 1located in ship. cabins, while the
spray heads la can be situated in a cabin corridor.

' High pressure hydraulic accumulators, the num-

35 ber'of which is four and which are connected in par-
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spray heads by 4. The lines 3 and 4 are preferably
flexible fireproof hoses.

At the outlet of_each’accumulator 2 is prefer-
ably positioned a valve 5, which is, in rest position
and with no spray head activated, arranged to main-
tain a relatively low pressure of e.g. 10 bar in the
lines 3 and 4. If this pressure falls, i.e. some
spray head begins to operafe, the valve S5 is opened
and full working pressure of about 100 to 200 bar
enters the spray head in question. .

The hydraulic  accumulators 2 can comprise a
liquid space 6 and a gas space 7 separated by a
membrane 8. If the volume of the accumulator is 20 1,
the initial pressuré is 45 bar and the charging pres-
sure about 200 bar, the accumulator is capable of
delivering a liquid flow of about 14 1 in about 1,3
minutes.

Instead of a gas space and membrane, the accu-
mulators can also utilize as driving power a mixture
of water and nitrogen or they can be of the piston
type, possibly provided with a drive spring.

In Figure 2, the reference numeral 10 indicates
four hydraulic acoumulators connected in'parallel, a
common outlet line 11 of which leads to an automatic
release valve 12, from which extend branchings to a
number of Spray heads 13. A motor-driven pump'l4'is
utilized for charging the hydraulic accumulators 10.

In Figure 3, the reference numeral 21 indicates
a number of spray heads e.g. above a Diesel engine in
an engine room, 22'indicates spray heads positioned
by the engine, e.g. in the grates of floor, and 23
indicates spray heads in a floor plate above the
bilge. The spray heads 21, 22 and 23 are preferably

the gas is conpressed, and therewth, water and
ressure ‘energy are accunulated The charging pressure of the hydraullc
ccumul a0 92/2835% ef erabl y about 250 to 300 bar and the anmuRCTHFI924/00193
about 200 |. After the-fire has been either extinguised or
Igeast pressed down by neans of concentrated fog sprays capabl e of

‘denetrating the accumul ati on of hot air and

at

t - flue gases generated above
a need of cooling in general arises in the first place. The

concentrat od 1 ogy $03Y Syl Pl ol Ba ki s 51201 | R0 3 el Snd Bl HESH 4l

e restricted anoun
qui d sprayi ng resgtunulatensi npy ovdkd a@dpabrancpiogsam@rmhafmeap ‘\:he
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pi stance of the individual nozzles of the spray heads can preferably be
Jrﬁteﬂ in such a way That spread fog formation occurs when the pressure

' e 4 ccurmul ators has fallen to e. about 110 bgicy

dEschar g€, b%/ gy the initial counterpressuregof t he accunul at o??zggrllgsbe
afjout 70_bar. The spread fog for- mation is also gentle to possible
elkectric installations. After the hydraulic accunul ators have been enp-
tiged, which usually takes about 1 mnute, thebaccunula- tors are recharged.
ing charging, liquid can be sprayed through the spray heads with the :
d I'ine pres- surf dthee typé desanibed eig. ohnythgeFiapdsh RptentcMBAng

ins for the prfi‘i%ﬂiéi%é)fgifoﬂ?“'tb‘imshhe 91305y, 003 704 9¢aBRB! @A S
be interrupted at a pressure
91507 and capable of producing a water fog under a
~ high working pressure. The spray heads 21 above the
5 motor, which does not appear -from the drawing, are
directed downwards, while the spray heads 22 and 23
by the motor and in the floor plate, respectively,

are preferably provided both with nozzles directed

_ upwards and with nozzles directed downwards.
10 In front of the spray heads 21, 22 and 23 are
positioned nonreturn valves 24 to maintain the pipe

system 25 filled with water before starting extingui-
shing by means of the equipment.
Three £first hydraulic accumulators for water
15 are indicated by 26 and three second hydraulic accu-
mulators for film forming foam with a foam content of
e.g. '3 to 12 % are indicated by 27. The charging
pressure of the accumulators 26 is e.g. 250 to 300
bar, and when the working pressure of the fire fighf—
20 ing equipmen% is supposed to be about 100 bar, the
' water accumulators 26 can have'an effective working
overpressure'of about 140 bar and the foam accumula-
tors 27 an effective working overpressure of about 70
. bar, correspondingly.
dﬁ’ 25 COmpressed-air driven liquid pumps indicated by
28, 29 and 30 are preferably used for charging the
accumulators 26 and 27. These pumps are arranged to
stop automatically when a set pressure has been
achieved. To portion out foam concentrate in the
30 right proportion, the pump 28 is provided with a by~
pass flow valve 31 as well as with a nonreturn valve
32 for portidning out a desired percentage of foam
concentrate from a tank 33. |
The system is charged as follows.
35 = The pneumatic operating system, generally indi-
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Pabout 110 bar,
#F or mat i on
‘be applied for
ri bed W 822353 etai | later on. The fire fighting equi pmenPCIfFI92/00193
rdance with the present invention conprises.at |east one hydraulic.
imul at or for supplying via an outlet line at | east one spray head with
-ngui shing |iquid. The equipnent is charactfrised in that said at |east
hydraul i ¢ accu-
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In conmbination with Iiquid spraying,

after which they are pernitted to be enptied for spread
al so spraying of foam
-3- the prevention of reignition, which will be

cated by 34, of the pumps 28, 29 and 30 is switched
on, due to which the-pﬁmps 28, 29 and 30 start pump-
ing. The left end of the pump 28 in the drawing pumpé:
foam concentrate, the right end of the pump‘28 in the
drawing and the pumps 29 and 30 pump water. Because
the pressure is lower in the accumulators 27 than in
the accumulato:s'26, all pumps pump at first to the
accumulators 27. The valve can e.g. be adjusted in
such a way that as long as the pressure is lower than
140 bar (overpressure), the foam concentrate from the
tank 33 is about 6 % of the pump combination.

When the pressure exceeds 140 bar, the water
pumps 28, 29 and 30 charge all accumulators, but with
still increasing pressure, a bigger and'biggef part
of the foam concentrate flows via the wvalve 31,
throdgh which the portioning out percentage is kept
relatively constant. Valves 35 and 36 prevent the
foam from going to the water accumulators 26. After
the pressure has risen to a predetermined value, the
pumps stop automatically.

_ The fire fighting procedure is described as
follows. _
When a fire breaks out within the sphere of in-
fluence of the spray heads 21, 22 and 23, a connect-
ing valve 37 of the pipe system 25 is activated to

| the accumulator circuit and opens the connection to

the pipe system 25. To prevent the charged energy
from being wasted for filling the pipe system 25, the
spray heads 21, 22 and 23 are provided with the non-
return valve 24 preventing the pipe system 25 £from
being emptied.

During the first extinguishing stage, the water
accumulators 26 dominate, the addition of foam is
very little. The part of foam increases gradually
when the pressure falls in the system, and to the
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or is a high pressure accunul ator charged to high pressure, the
sure of which accunul ator gradual |y decreases upon rel ease, and said at

| egst . onawd2pse3ssad is of the type providing a concentratedpcqgrpdjdosss at
i gh operating pressure and a W der spread fog-like liquid spray at a

ssure lower than said high operating pressure. In a preferred enbodi nent
he i nvention, each spray head conprises a liquid inlet, a central
ch&nnel continuing fromsaid liquid inlet int$ a hou5|ng of said spray

, said channel | d| to a centrall sed no anches
ext}endi ng from sai REEGARHAG %aﬁ% g‘?ﬂﬁ ?%3%‘??\5 Féef B5eSF*&Fng
| es operable umduednv@luprefser.g.ambomﬂ Bg%directed to the sides of

The method of extinction according to the in-
vention, as described above, manages with a small
5 amount of foam, which as such saves costs and is
moreover environment friendly. As an example can be
mentioned that about 500 1 of foam concentrate are -
consu'med in a corresponding prior art system with low
pressure foam spraying, while the system of the in-
10 vention copes with only 5 to 10 1 foam. After the
pressure has fallen enough as a result of the dis--
charge of the accumulators 26 and 27, the valve 37 is
closed and the pumps .28, 29 and 30 start automaticai-
ly and begin to recharge the accumulators 26 and 27,
15 At this point the fire is in most cases extinguished.
The equipment can, of course, serve several
different Diesel enginés, boilers, etc., which is
indicated in the drawing by means of three valves on

the left side of the valve 37.
20 To secure an even portioning out of foam con-
centrate, ‘at least the pump 28 is preferably a twin
pump for water and foam concentrate, due to which the .
pump for portioning stops alsc when the water pump

. ' stops; the pump for portioning out foam would other-
ﬁ 25 wise be going all the time.
The reference numeral 38 indicates a water pipe
extending to the pumps 28, 29 and 30.
| A by-pass branching 39 provided with a nonre-
turn valve 40 extends from the pipe 38, which branch-
30 ing can be utilized :Eo;t: delivering liguid for conti-
nued cool_ing. |
- In Figure 4, four  hydraulic accumulators con-
nected in parallel are indicated by 41, 41_a, their
: .common outlet line by 42 and a number of spray heads
35 by 43, 44 and 45, analogously with the spray heads
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: %pray head, a spring-loaded val ve body disposed in said central
nel and novabl e between a first posi- tion in which said val ve body

' bes t hey@ ogyesdy on between said liquid inlet and said cent pr/ele2/ipees
& a second position in which said val ve body cl oses the connection

en said central channel and said oppositely disposed nozzle, whereby
said valve body is in an internedi ate position between said first and

ssure at rest) t-add AR 23 pF yFLouEeadd $Red gud 1o [ascumd ataTs

nd position cor4a@spald ngam Oh8v@hahi dwidtipe Irassure cofi gBbdtsTPbAr
and Said'liqUingﬂéﬂvolume of about 50 litres each. 46 indicates a
pressure bottlé, which can have a pressure of 200 bar
5 and a volume of 20 1litres and which, in case of
disturbance in a compressed-air supply line 47, can
be utilized for driving a pneumatic motor 48 driving

a pump 49 for charging the accumulators 41) 41a.
A motor-driven pump 50 with a working pressure

10 of e.g. 10 to 15 bar can be connected alternatively

to a supply line 5 for fresh water, pressure about 5
bar, or to a line 52 for lake- or sea-water, pressure
5 to 10 bar. The pump 50 can be utilized for deliver-
ing water to the spray heads 43, 44 and 45, for cool-
15 ing purposes in the first place, during.the time the
accumulators 41 are recharged after having been
emptied. | '
At least somewhat before the discharge of the
accumulators 41, 4la, the pump 50 is preferably ar-.
20 ranged to spray low pressufe water through the spray
heads 43, 44 and 45 to cool these before switching on
high operating pressure, through which the spray
_ heads and their nozzles can better resist the mecha-
Lé nical stresses caused by a sudden switching on of
25 fully charged accumulators. The p&mp 50 can preferab-
ly deliver liquid to the spray heads within a larger
area immediately after a fire has been detected, un-
til the fire has been located more closely.
A throttling 53 in combination with a nonreturn
30 valve is connected between the hydraulic accumulator
4la and the other accumulators 41 in such a manner
that the accumulator 4la is Charged more gquickly than
the others and can be emptied again, if necessary,
after a considerably shorter time than is possible if
35 all accumulatérs are charged in parallel.

$nd positions a flow split is provided betwten, said valve body and said
ral channel, said first posi- tion corresponding to |l ow liquid pressure
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In Figure 5, the numeral 60 indicates a hydraﬁ-
lic accumulator, 61 indicates a pneumatic motor for

driving a pump 62, working pressure e.g. 280 bar, for
'charging the accumulator 60. The numeral 63 indicates

a preferably propoftional pressute reducing valve
(e.g. 7 bar), which is closed in a normal case, i.e.

- when the pressure air supply from a line 64 is undis-

turbed. The liquid supply of the pump 62 is indicated
by 65 and the outlet line of the accumulator 60 by
66. ' '

The initial pressure of the accumulator 60 can
preferably be relatively high, e.g. about 150 bar. At
interruptions in the regular pressure air supply 64,
it is therefore possible to utilize the gas existing
in the accumulator 60 for recharging the accumulator
60 via the valve 63 after emptying. This possibility
of recharging the accumulator 60 is, of course, re-
stricted by the fact that the initial pressure in the
accumulator 60 will fall with a decreasing amount of
gas, but it shall at least be possible to achieve a
degree of charging which enables one repeated dis-
charge or several repeated discharges with spread
fog-like liguid spraying.

In Figures 6 to 9, the reference numeral 81
indicates generally a spray head, the body or housing
of which is indicated by 82. Four nozzles directed
obliquely downwards fo the sides are indicated by 83,
and a centrally positioned nozzle by 84. The nozzles
83 are intended to work at high pressure of e.g. 100
bar or more to cause a fog-like liquid spraying, pre-
ferably in mutual cooperation to form a common direc-

tional fog spray with high penetrating power. The

construction and mutual arrangement of the nozzles 83

correspond p’reférably to what has been _said in the

Finnish Patent Applications 912434, 913059, 914704
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pe 3 shows a diagram of connection of an equi pment especially intended
2 used for fire fighting in engine rooms of ships or simlar spaces.

6's_'ows a spray head fromthe outlet side of the nozzles. Figure 7 shows a

| ong

I tudinal section of a spray head, in an inactive state. Figure 8 shows

a sfgray head at a first stage of an activated state simlarly to Figure 7.
Figdre 9 shows a second stage of the activated
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and 915078.

The liquid inlet of the spray head 81 is indi-
cated by 85, from the inlet 85 extends a central
channel 86, which leads directly to the central noz-
zle 84 and from which extend channels 87 to the
nozzles 83.

In the channel 86 1is positioned a wvalve body
88, bearing against the inlet end of the channel 86
under the influence of a spring 89 and closing the
connection 90 between the 1liquid inlet 85 and the
channel 86, when the spray head is in an inactive
state, Figure 7. For this purpose, the valve body 88
comprises e.g. a cone 61 to bear against a likewise
conical sealing surface 92 of the housing 82.

After a fire has broken out, the fire fighting
equipment is activated and there is a high pressure
of e.g. 100 bar at the inlet 85. The high pressure
surpasses the spring 89 and presses the valve body 88
apart from the surface 92, while liquid flows past
the cone 91 via a split 93 between the base of the

‘cone 91 and the wall of the channel 86. The split 93

is so narrow that the pressure fall in the split be-
comes great enough to surpass contﬁ.nuously the force
of the spring 89, whereby the valve body 88 strikes
right down to the bottom of the channel' 86 and closes
the connection from this to the central nozzle 84,
preferably by means of a conical contact 'sealihg like
91, 92; Figure 8. _ ' :

If the extinguishing liquid is delivered by the
hydraulic accumulators, the pressure in these falls

~gradually until the spring 89 is capable of pressing

the valve body 88 apart from the position of Figure 8
to a position according to Figure 9, app_roximately in
the middle portion of the channel 86, whereby the
liquid flows past the valve body 88 to the central

. This Sheet Has Been Replaced
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B in a corresponding manner. Fi _ _
dure of -the embodi ment of Figure 4 as a function of time and

Lsure. wodaizmssse 1, the reference nunerals 1 and la indi- cate

spray heads,
Mhl|2 t%e spray heads 1 a can be situated in a cabin corridor

ksure hydraulic accumul ators, the number '
whi ch zlre connected in paraIIeI are indi gged by 2, di ng
}rthe accumul ators by 3 and branches of these to the spray heads by f
{lines 3 and 4 ar®3#18 eBdblhavingi i@l elowerpriiaiv hoesistAhckherat | &hed

2 irod¥IRELT@9] YIin the vast majority of cases, the fire
'is already extinguished at this stage by means of the

accunul at or
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Figures 10 and 11 show the exti ngui shi ng

of which the spray heads 1 can be Iochmﬁlﬁghﬁogh
i

19 AUG 1998 of which is four

| i nes extendi ng

fog sprays through the nozzles 83 during the first
step of extinction, shown in Figure 7, and the con-
tinued liquid spraying through the central nozzle 84

.serves in the first place for cooling in order to

prevent a reignition. A continued spraying of liquid
through the central nozzle 84, in the position of
Figure 9, is possible, if nhecessary, by utilizing a
conventional water pipe with a pressure of about 7
bar, even after the hydraulic accumulators have been
emptied entirely and are possibly being recharged.

The nonreturn valves 24 drawn separately in
Figure 3 are included in the spray heads in accor-
dance with the Figures 6 to 9. The same function can
be provided, however, by wutilizing the principle
shown in the Figures 6 to 9 for instance in such a
way that a8 spray head with only a central nozzle and
valve body and spring, but without side nozzles 83,
is connected to a pipe portion between two so to
speak common spray heads without valve body 88 and
spring 89. At low or no pressure in the pipe portion,
the connection is closed and it is opened when high
pressure is switched on.

Before the valve body 88 of the spring 89 has
been pressed loose from’ the position of Figure 8 to
the position of Figure 9, concentrated fog sprays
with strong penetration have at first been sprayed
via the nozzles 83, and later, after the operating
pressure has fallen, spread fog-like liquid has been
sprayed. _ _

Figures 10 and 11 show the extinction procedure
of the embodiment according to Figure 4 as a function
of time and preseure. The procedure is similar also
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¥tioned a valve 5, which is, in the rest. position and with no spray

d activated, arranged to maintain a rel- atively | ow pressure of e.g. 10
in tgﬁ%bLQ$§,3 and 4. If this pressure falls, i.e. some sprayedasc:

ins t per==~ate, the valve 5 is opened and full working préssure of

but 100 to 200 bar enters the spray head in question. - The hydraulic

cumul ators 2 can conprise a liquid space 6 and a gas space 7 separated by

nbrane 8. If the volune of the accunulate8 is 20 |, the initial"

Essure is 45 bar and the charging pressure about 200 bar. the accumul at or

4 capabl e of delider ithe athesguedbbddwestsabout 141 in about 1,3 m nutes.

#tead of a gas space a&?‘ @m@l%uzté"e Bcaur, Mt At ofg, cgn al o jwdildare as

fving power a mxture O ) o '

the first, second, third, fourth, fifth ... discharge

of one or several hydraulic accumulator(s) 41, 41la.
5 A curve section 100 of Figure 10 includes both

STV OTD

spraying of concentrated fog sprays and spread fog-
. like spraying. A'curve section 101 refers to spread
fog-like spraying with liquid supply directly from
the pump 50 with a pressure of -about 20 to 25 bar. A
10 curve section 102 refers to a partial charge of at
least the hydraulic accumulator 4la, a section 103 to
repeated spread fog-like spraying, etc.
In Figure 11, the curve section refers to gen-
eral spread fog-1ike spraying by means of the pump 50
15 until the fire seat has been located more closely, a
section 111 corresponds to the section 100 in Figure
10, a section 112 corresponds to the section 101, a
section 113 corresponds to the section 102 and a sec-
tion 114 corresponds to the section 103 of Figure 10.
20 The recharging sections 102 and 113 can naturally be
varied according to need.
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wat er and nitrogen or they can be of the piston type,
‘th a drive spring. In Figure 2. the reference nuneral 10 indicates four

dr aul w ezraess3l at ors connected in parallel, a com non Ou?gﬁﬁﬂgﬁﬂﬁﬁﬁisfig

ich leads to an autonatic rel ease valve 12, from whi ch—ex

nunber of spray heads 13. A notor-driven punp 14 is utilized flr ilﬁm
’Iﬁm S *

the hydraulic accunulators 10. In Figure 3. the referenc M“
®di cates a nunber of spray heads, e.g. abol4 a diesel e

Claims:

1. A method for fire fighting, especially
in engine rooms and similar spaces, charac-
terizedin |

that extinguishing liquid is sprayed via spray
heads capable of producing concentrated -fog sprays
with a strong penetrating power under a high operat-

_ing pressure and
that an operating pressure is initially uti-

lized which is high enough for producing said con-

centrated fog sprays in order to at least press down.

a fire broken out and

that the operating pressure is_reduced gradual- .

ly so that a spread fog-like 1ligquid spraying is
provided for effective heat absorption.
2. A method according to claim 1, char -

acterdized in that extinguishing liquid is

delivered by using pressure charged energy.

3. A method according to claim 1 or 2, c h a r-
acterdized in that, before liquid spraying at
high pressure, low pressure liquid is sprayed through
the spray heads at least during a short time to cool
the spray heads before switching on high operating
pressure._

4. A fire fighting equipment charac-

teriz e d 4in that a drive unit of the equipment

comprises at least one high pressure hydraulic accu-
mulator (2; 10,_26 27 41).

5. A fire fighting equipment according to claim
4, cha T a cterized in that said at least

" one accumulator (2) is at its outlet provided with a

valve (5) arranged to maintain a relatively low pres-
sure at rest in an outlet line (3), with sprinklers
(1) inactivatad and to connect the respective high

possi bl y provided
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htes of floor,

i ne room 22 indicates spray heads positioned by t he eng
) and 23 indicates spray heads in a floor
B ge. The spray heads 21, 22 and 23 are preferably of the type capabl e of

pRoduci nWOo92/22388 f og. under a hi gh worki ng pressure. The sprRgT/Figdeo193

ove the notor, which is not shown in the draw ng,
&l e the spray heads 22 and 23 by the notor and in the floor plate,

@spectively, are preferably provided both with nozzles directed upwards

a%d with nozzles directed downwards. In fron%s(upstrean) of the spray

10
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25

30

35

ds, 21,22 and
pg.e_systen125 fil

PeGb PR hhpERST PO REERhARHE (), b L TUfiatly

pressure thereof, with a sprinkler (1) activated.

6. A fire fighting equipment according to claim

S5, characterdized in that said pressure
at rest is about 5 to 20 bar and said operating pres-
sure about 100 to 300 bar. '

7. A fire fighting equipment according to claim
4, characterized in that the equipment
comprises several high pressure hydraulic accumula-
tors (2; 10; 26, 27; 41) connected in parallel.

8. A fire fighting equipment according to claim
4, especially in engine rooms of ships and similar

spaces, charact erized in

that the extinction is arranged to be carried
out by means of spray heads (21, 22, 23) under high
operating pressure, and ' '

that the extinguishing medium is arranged to be
delivered by utilizing pressure charged energy (26,
27) in such a way . )

that the fire is at first at least pressed down

by means of liquid extinguishing, and

that the fire is eventually prevented from re-
igniting by means of foam spraying.
9. A fire fighting equipment according to claim

'8, characterized in that the extin-
guishing medium is arranged to be delivered by two

groups av hydraulic accumulators (26, 27), the first
group (26) being arranged to deliver liquid, prefer-
ably water, the second group (27) being arranged to
deliver a foam mixture of desired coﬁeentration and
the second group (27) having a lower drivihg pressure
than the first group (26).

10. A fire fighting equipment according to
claim 8, characterized in that in con-
nection with the spray heads (21, 22, 23) are ar-

LA R

are directed downwards,
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hi ng by means of the equi pnent.

wat§er are indicated by 26 and three second hydraulic accunula- tors for

fisl@m for
§ The

HdyHes,

when the working pressure of the fire fighting equip

e about 100 bar, the water accunul ators 26 can havem%mtl@igmﬁ
i ng overpressure of about 140 bar and t hggf oam accu

ctive working overpressure of about 70 bar, correspondingly.
ressed-air drivangedjunonpetpsni viilvatsed( Dy ) 2&010 sedudingr etipatf ahabl v

with a foamcontent of e.g. 3 to 12 %
ressure of the accumulators 26 is e.qg.

Three first hydraulic accunul ators for:

b are kggégé ﬁﬂl?gy

usefl for charging LigpAchts BHEA Araedh 198)°1s"nbt BRBEIGa DRSS are

Al ol
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11. A fire fighting equipment according to any
one of the claims 8 to 10, characterized
in that the portion of foam is arranged to be in-
creaéed'gradually. '

12, A fire fighting equipment accbrding to
claim 8, characterized in that the
spray heads'(21, 22, 23) are positioned on different
levels, preferably above (21), on the side of (22)
and below (23) each fire risk object, such as a
Diesel engine. | '

13. A fire fighting equipment according ‘to
claim 12, characterdized in that the
spray heads (22, 23) positioned on the side and
below, respectively, are arranged to spray both up-
wards and downwards. '

14. A fire fighting equipment according to any
one of the claims 8 to 13, characterized
in that charging the accumulators (26, 27) with
pressure energy is arranged by means of pneumatically
driven pumps (28, 29, 30).

15. A fire fighting equipment according to

‘claim 14, characterized in that at

least one pump (28) is a twin pump with one part ar-
ranged to. pump foam concentrate from a tank (33) and
with the other part arranged to pump water.

16. A fire fighting egquipment according to

‘¢laim 15, characterized in that a by-

pass flow valve (31) in combination with a nonreturn
valve is arranged to keep the amount of the foam con-

‘centrate pumped to each accumulator (27) at a prede-

termined portion. |
17. A fire fighting equipment according to
claim 8 and 14, characterdized in that
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a__" anged to stop automatically when a set pressure has beeUMHM\I‘H”ImcuI“I
. S *

pogtion out foam concentrate in the right proportion, the

prgvided with a by-pass flow valve . 31 as well as a non-return valve 32 for
pof- tionVMRPHBEISE desired percentage of foam concentrate froRCA/FISHROEYS,
-6] The systemis charged as follows. The pneumatic operating system .
geferally indi- cated by 34, of the punps 28, 29 and 30 is switched on, due
tofwhi ch the punps 28, 29 and 30 start purrplnq7

the discharge for extinction is arranged td be acti-
vated by a pneumatically operated valve (37) by uti-
lizing the same pneumatic system (34) which is used
for the operation of the pumps (28, 29, 30).

S 18. A fire fighting equipment according to
claim 17, ¢ h a racteri z e 4 in that said
§: - activating valve (37) is arranged to be closed after

the pressure of the accumulator circuit has fallen to

a predetermined value and that the pneumatic system
10 is thereby arranged to start automatically the opera-
" tion of the pumps (28, 29, 30) for recharging the
” accumulators (26, 27).

19. A fire fighting equipment according to
claim 7, characterized in that a charg-

15 ing pump (49) of the hydraulic accumulators (41, 4la)
is driven by pressure gas (48).

'20. A fire fighting equipment according to

claim 19, characterized in that it com-
_ prises a separately connectable pressure gas holder
20 (46) for emergency operation.

21. A fire fighting equipment according to
claim 19, characterized in that the gas
space in at least one hydraulic accumulator (60) is

:‘? via a preferably proportional pressure reducing valve
25 (63) connectable to the pressure gas drive unit (61)
for emergency operatibn{ '
22. A fire fighting equipment according to
claim 7, chara cter ized in that at least
_ one (4la) of the hydraulic accumulators is separated
30  from the others (41) during charging via a throttling
- (57) for quick charging of said at least one accumu-
lator (41). _
23. A fire fighting equipment, c h a rac-
terized in that it comprises a spray head (81)
35 with a liquid inlet (85), a central channel (86) con-
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|l eft end off the punp 28 in the draw ng punps foan1c$""
'®ght end of the punp 28 in the drawing and the punps 29 an
dcause the pressure is lower in the accunmulators 27 than in the

afcunul aWE» 82/2835331 | of the punps punp at first to the accunBCHMRWO0IO3 The

vl ve can for exanple be adjusted in such a way that as long as the
than 140 bar (overpressure), the foamconcen- trate from
tije tank 33 is about 6 %of the punp conbi- i on. When the pressure

pgessure is | ower

eeds 140 bar,

centrate fl ows
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via t ro
(81), the channel leagkng to a centrally positioned

nozzle (84), branchings (87) extending from the cen-
tral channel (86), the branchings leading to nozzles
(83) directed preferably obliquely to the sides, the
nozzles being preferably arranged to operate under
high pressure generating fog sprays, and that in con-
nection with the 1liquid inlet (85) is positioned a
valve body (88) loaded by a spring (89) in such a way
that the valve body (88) under pressure at rest
in the liquid supply 1line closes the connection to
the central channel (86) of the spray head (81), ’
that the valve body (88) is driven, by regular
operating pressure utilized for extinction, into the
central channel (86) against the spring (89), and

that the valve body (88) is dimensioned in such
a way that in a flow split (93)'between the wvalve
body (88) and the wall of the central channel (86)
occurs a pressure fall big enough to drive the valve
body (88) to the opposite end of the central channel
(86) and thereby to close the connection £from the
central channel (86) to the centrally positioned
nozzle (84). - .

24, A fire fighting equipment according to
claim 23, characterized in that the
'centrally positioned nozzle (84) has a lesser flow
resistance than the side nozzles (83).

25. A fire fighting equipment according to
claim 23, characterized in that the
valve body (88) is at pressure at rest arrangéd to
close the comnection (90) from the liquid inlet (85)
to the central channel (86) on the channel (86) side.

26. A fire fighting equipment according to
claim 25, characterizea d in”that the
valve body (58) comprises a cone (91) facing the 1li-
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portioning out percentage is kept relatively const ant. Imm{ MH“IHMH“FS

vent the foamfromgoing to the water accunul ators 26.

ssure has risen to a predeternined value, the punps stop automatically.
firewbioatdspy procedure is described as foll ows. Wien a FCT/F1927684R3 out
hin the sphere of "influ- ence of the spray heads 21, 22 and 23, a
necting valve 37 of the pipe system?25 is activated to the accu- mnul ator
cuit and opens the connection to the pipe system 25. To prevent the °

.h" ageczilengrzgy Lrom bei ng wasted for filling 18he pi pe system 25, the spray
efds and 23 are prowddvmthn etur vaIv [ he
pi pe system 25 fr oFPBE Hﬁ‘llﬁ:pt F.C ‘HR‘?’FFB”{ l%t egéfﬁﬁﬁggﬁﬁﬁﬁgsfqgagf
the water accu- cal sealing surface (92).

27. A fire fighting equipment according to

claim 25, characterdized in that the
5 force of the spring (89) loading the valve body (88)
is adjusted to open the connection from the central
channel (96) to the central nozzle (84) at a pressure
somewhat higher than regular water pipe pressure,

such as about 7 bar.

10 28. A fire fighting equipment according to
claim 27, characterized in that the
* ' force of the spring (89) is adapted not to close the

connection (90) between the liquid inlet (85) and the
central channel (86) at regular water pipe pressure.
15 29. A fire fighting equipment according to
claim 8 or 19, characterized in that in
case of a fire alarm a pump (50) is arranged to
deliver immediately low pressure liquid of e.g. 20 to
25 bar to provide spread fog-like spraying preferably
20 over a major area, until the fire seat has been

located exactly.
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Bul ators 26 dominate, and the addition of foamis very little. The part of
¥oamincreases gradually when the pressure falls i.n the system and at the
. ¥¢nd, the percent- age of foam has reached the predeterm ned val ue of e.g.
pbout 6wWiH 9FMe3sxet hod of extinction according to the inventi',g_gl iz(s{

escri bed above, manages with a small anount of f oam whi ch FIIRP0I23, e s
fosts and is noreover envi- ronnent fri%fhdly. As an exanple, about 500 1 of
{ oam concentratie i s c@8nsuned in a corresponding prior art systemwth | ow
Pressure foam s&afy‘»,ug, while the sys- temof the inventign topes with only

p to 10 | of foanp Mfter the pressure has fallen enough a\& result of the
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- discharge of the accunmulators 26 and 27, the valve 37 is closed and the
nps 28, 29 and 30 start automati- cally and begin to recharge the

Jjccumul ators 26 and 27. At this point the fire is in nobst cases

t i nguWr2d4223%Be equi pnent can, of course, serve several obﬁmgz/mbg,

| esel engines, boilers, etc. V\:hi ch2¥3 indicated in the drawng by neans
three val ves on the Ieft SI de of the valve 37. To secure an even
rtioning out of foamconcen- trate, at |east the punp 28 is preferably a

ti n punp for water and foam concentrate, thereby thegpurrp £or :’por-
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tloning stops al so when the water punp stops: the punp for portioning out
foam woul d otherw se be oper- ating all the tinme. The reference nuneral 38
»indi cates a water pipe extending to the punps 28, 29 and 30. A by- pass

bt anch 3WQ92/22388d with a non-return val ve 40 extends from tper pﬁof;@_,,
whi ch branch can be utilized for deliy ?5lng l.iquid for continued coo g.
In Figure 4, four hydraulic accunulatofs connected in parallel are

i ndi cated by 41, 41a, their common outlet line by 42 andia nunber of spray
heads - by V: VI and§45 anal ogously with the spray head‘siEl 22 and 23 of
Figure 3. [The hydrﬁul i ¢ accunul ators 41, 4la can havehn PLACEMENT SHEET
an initialj pressuge of abt%t 70 bar and a vol une of abo{
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litres each. 46 indicates a pressure bottle, which can have a pressure
o} 200 bar and a volume of 20 litres and which, in case of disturbance in a
conpressed-air sup- ply line 47, can be utilized for driving a pneumatic
pt or 4 i7Y4 a punp 49 for charging the accunul ators 41,pci/rP2/69193
tor-dﬁvégggy%igg% 50 with a working preééllre of e.g. 10 to 15 bar can be
cdnnected alternatively to a supply line 51 for fresh water, pressure about
5ibar, or to a line 52 for |ake- or. sea-water, pressure 5 to 10 bar. The
pynp 50 can be utilized for delivering water to the spray heads 43, 44 and
4%, for cooling purposes in the first place, during the tinme the
adcunul ators 41 are recharged after having been enpti ed.

I
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pu 50 is preferably arranged to spray |ow pressure water through the
sprjay hea%?%& 44 and 45 to cool these before switching to high operating
prgssure, 't 6# ich the spray heads and their nozzles can_better resist
thé nmechanical . 8 | REPLACEMENT SHEET st r esE64/BH82/90102y
a éudden switching on of fully charged accunmul ators. The punp 50 can
preferably deliver liquid tosthe spray heads within a |arger &3a

i myedi ately after a fire hasPleen detected, and until the i
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fire has been located nore closely. A throttle unit 53 in conbination with
a non-return valve is connected between the hydraulic accumul ator 4la and
+t he other accunulators 41 in such a manner that the accunulator 41 a is
charged w0288kl y than the others and can be enptied agai rpc'? /00193
necessary, after a considerably shorter yine than i s possible accu-
mul.ators are charged in parallel. In Figure 5 the nuneral 60 |nd|cates a
hydraul i ¢ accurmul ator, 61 indicates a pneunatic notor for driving a punp
62, working pressure e.g. 280 bar, for charging the accunul ator 60. The
nuneral 63 indicates a prefer- ably proportional pressure reducing val ve

(e.g. 7 bar), which is closed in a nornmal case, i.e. when the pressure
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“air supply froma line 64 is undisturbed. The liquid sup- ply to the punp
62 is indicated by 65 and the outlet line of the accunmulator 60 by 66. The
Jdnitial pressure of the accunul ator 60 can pref- erably be relatively high,
e g abowo % . interrup- tions in the regular pressupgrdiqfgsReidd Y
it is therefore p055| ble toutilize the gas existing in the accunul ator
60 for recharging the accunul ator 60 ¥¥& the val ve 63 after enptying. This
possi bility of recharging the accunul ator 60 is, :of course, restricted by
the fact that the initial pres- sure in the accewul atjor 60:rwllg fall with a
decreasi ng amount of gas, but it shall at | east <pe possi blgtd”achl eve a

degree of charging whi ch enabl es one repeated dRs- cHarge or s%veral
repeat ed di scharges with spread fog- ~ T [
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like liquid spraying. In Figures 6 to 9, the reference nuneral 81 i ndi %%
cates generally a spray head, the body or ‘housing of. which is indicated by
82. Four- nozzles directed obliquely downwards to the sides are indicated by
83, and a cen- trally positioned nozzle by 84. The nozzles 83 are intended
.to work at high pressure of e.g. 100 bar )y hore to cause a fog-like liquid
sprayi ng, preferably in nutual cooperafi&h to forma comon directional fog
spray with high penetrating power. The liquid inlet of the spray head 81 is

indicated by 85, from jRenbBl RimSRoB¥LART FoRCPIRA! rEBARIRL 86

ABSTRACT

The object of the invention is to provide a new
method and a new.equipment for extinguishing £ires
especially in engine rooms and similar spaces. The
fire is extinguished or at least pressed down by means
of concentrated_fog sprays with strong penetrating

power, by utilizing high operating pressure, which is

\
gradually decreased for the provision of spread fog-
like liquid spraying. The extinguishing liquid is
preferably delivered to spray heads (43, 44, 45) by
using hydraulic accumulators (41, 4la).
FIG. 4
- el NI SHEET]
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-9 i ) RaPU%EEE':A‘@EW ISHESE whi
d"ﬁ?\‘/\m%ﬁ‘hiekt@nﬂazfﬁahnel s 87 to the nozzl es 83.

i f

qlogt73-4 =Pos

Ch Ieads dlrectly to the central

In the

nozzl e 84 ]
“channel i ti o uai“ vigl vageBotly 88, bearing against the inlet end of
't he channe-J- 'ii-“mfé'r wjﬁe/ﬁtnflba,mdc@ af a spring 89 and closing the

'connectlonﬂ(g@-'«ﬂbew\eehpit?he %.igupaged nt.et; 85 and t he channel 86, when the
spray head is in an inactive state, Fi gure 7. For this purpose,

'body 88 conprirses BECRIATCQees9l to bdar- against a likew s g
STTTg—82: SAfier—adfire has broken out, ﬁgﬁgﬁ(’rﬁ\ﬁ@ﬁgﬁkéf

surface Y2-of the—hou
fighting equi p- nent

is activated and there is a hi
ME!

h
THOD AND EQUIPMENT FOR FIRE FIGHTING
Description

The present invention relates to a method and
equipment for fire fighting, especially in engine rooms of
ships and the like.

In spite of using large amounts of water, prior art
sprinkler installations have proved to be ineffactive for
extinguishing fires in engine rooms. -

Prior art foam-extinguisher installations have also
proved to be ineffective, because the foam cannot press
down the fire sufficiently, but is destroyed by flue gases
generated at the beginning of the fire.

US-A-3,684,019 discloses a methed for dispersing
a fire extinguishant in which dual nozzles are employed
in each sprinkler head to form separately a fine mist for
cooling and a spray of coarse droplets to penetrate a fire
plume and reach burning fuel surfaces to extinguish a
fire.

An aim of the invention is to provide a new method
and a new equipment, capable of effective extinguishing
of tires difficult to extinguish in engine rooms of ships
and the like. _

Accordingly, the present invention provides a
methed for fire fighting, especially in engine rooms and
sirnilar spaces, characterized by the combination of the
following steps: delivering extinguishing liquid by using
pressure charged energy; spraying extinguishing liquid
in the form of concentrated fog sprays with strong pene-
trating power via spray heads using a high operating
pressure in order to at least press down or suppress a
fire which has broken out; and spraying liquid in the form
of spread fog-like sprays via said spray heads using an
operating pressure that is lower than said high operat-
ing pressure in order to effect effective heat absorption
and control of the fire.

By means of fire fighting equlpment which can
operate at a high pressure and with small amounts of
water and thereby cause an effective fog-like spraying of
extinguishing liquid, it is possible to press down a fire in
an engine room of a ship with a small amount of water.

t he val ve

ressure of e.g..



100 bar at the inlet 85. The high pressure surpasses the spring 89 and

presses the valve body 88 apart fromthe surface 92, while liquid fl ows

past the cone 91 via a split 93 between the base of the cone 91 and the

wal | of the channel 86. The split 93 is so narrow that the pressure fall in
the split beconmes great enough to surpas$ contin- uously the f OrREPLACEMENT SHEET
spring 89, whereby the valve body 88 strikes right down to the bottom of

the channel 86 and clo
84, preferably by mean
that provided by cone
liquid is delivered by
falls gradually

rasifo B 4, 118, 41210 BT Howeydl
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' : &8
&

fral nozzle
me manner as
ui shi ng

Jmeum,of water is poheapahle Sf Graling fevp S8k re in these
ciently, for example, a diesel engine, boiler or another

so-called risky part in which a fire usually breaks out, in’

arder that no risk of reignition may remain.

The need of high pressure water is great during a
short time of e.g. 10 seconds. Electric drive would lead

to a disproportionate increase in load.

According to a preferred embodiment of the inven-
tion, accumulated energy is utilized in the form of pres-
.sure bottles, so-called hydraulic accumulators, in which
nitrogen or air is suitably used as compression gas. In
filling the accumulators, the gas is compressed, and
therewith, water and pressure energy are accumulated.
The charging pressure of the hydraulic accumulators is
preferably about 250 to 300 bar and the amount of accu-

mulated water about 200 1.

After the fire has been either extinguished Or at
least pressed down by means of concentrated fog
sprays capable of penetrating the accumulation of hog
air and hot flue gases generated above the fire S€at, a

need of cooling in general arises in the first place- The -
concentrated fog sprays imply in this connection @ cer-

tain waste of the restricted amounts of water available.
A more evenly, spread fog-like liquid spraying results in
an improved capability of absorbing heat. The flow
resistance of the individual nozzles of the spray heads
can preferably be adjusted in such a way that spread fog
formation occurs when the pressure of the hydraulic
accumulators has fallen to e.g. about 110 bar during
discharge, whereby the initial counterpressure of the
accumulators can be abaut 70 bar. The spread fog for-
mation is also gentle to possible electric installations.
After the hydraulic accumulators have been emp-
tied, which usually takes about 1 minute, the accumula-
tors are recharged. Ouring charging, liquid can be
sprayed through the spray heads with the feed line pres-
sure of e.g. 5 to 10 bar. If only the necessity of cooling
remains for the prevention of reignition, the recharge of
the accumulators can be interrupted at a pressure of
e.g. about 110 bar, after which they are permitted to be
emptied for spread fog formation. In combination with
liquid spraying, also spraying of foam can be applied for
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until the spring 89 is capable of pressing the valve body 88 apart fromthe
position of Figure 8 to a position according to Figure 9, approximately in

the middle por- tion of the channel

86, whereby the liquid flows past the

val ve body 88 to the central nozzle 84 having a-lower flow resistance than

the nozzles 83.

In the vast majority of case

cxt g shed =, 11> SR ublh A e R e

83 during the first st
continued Iiquid sprawrﬁgterde@d@iet% central nozzle 84 serves in the first

place for cooling in ordeThd fireffigiting tequipngenittin @ocordamaewitthed sprayi ng of
liquid through the Ce'BrééénthéﬂlﬁbnS%o Asbdeatd st i@ Rydrihigure 9, is
possible, 1 necessaryecyiid szémﬁngwavg%am%ems&o%pe with

spray head with extinguishing liquid. The equipment is
characterised in that said at least one hydraulic accu-
mulator is & high pressure accumulator charged to high
pressure, the pressure of which accumulator gradually
decreases upon release, and said at least one spray
head is of the type providing a concentrated fog pattern
at a high operating pressure and a wider spread fog-like
liquid spray at a pressure lower than said high operating
pressure.

In a preferred embodiment of the invention, each
spray head comprises a liquid inlet, a central channel
continuing from said liquid inlet into a housing of said
spray head, said channel leading to a centrally disposed
nozzle, branches extending from said central channel,
said branches leading to fog spraying nozzles operable
under high pressure and being directed to the sides of
said spray head, a spring-loaded valve body disposed in
said central channel and movable between a first posi-
tion in which said valve body closes the connection
between said liquid inlet and said central channel, and a
second position in which said vaive body closes the
connection between said central channel and said
oppositely disposed nozzle, whereby when said valve
body is in an intermediate position between said first
and second positions a flow split is provided between
said valve body and said central channel, said first posi-
tion corresponding to low liquid pressure {pressure at

~ rest) in a liquid supply line and said liquid inlet and said

second position corresponding to high liquid pressure in
a liquid supply line and said liquid inlet.
Further preferred embodiment of the invention are
defined in greater detail in the appended claims.
Preferred embodiments of the present invention will
now be described hereinbelow by way of examplt only
with reference to the accompanying drawings, in which:

Figure 1 shows an embodiment, which is suitable
for fire fighting in relatively small spaces in the first
place.

“the fire is already

&pﬂ'\
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a pressure of about 7 bar,
been enptied entirely and are possibly being recharged.

non-return val ves 24 drawn separately in Fig.

ure 3 are inclu

even after the hydraulic accu- mul ators have

10 - The
ded in the

spray heads in accordance with Figures 6 to 9. The sane function can be

provi ded, however,

I nstance in such a way that a spray head with only a central

val ve body and spri ng, blﬁgﬂﬁbQW%tﬁﬁté}ﬁéﬁJﬁ%tﬁéemtﬁ;dﬁﬁgm%qt ed to a pipe
* REPLACEMENT SHEET

portion between

- Figure 1.

Figure 3 shows a diagram of connection of an
equipment especially intended to be used for fire
fighting in engine rooms of ships or similar spaces.
Figure 4 shows an alternative to the embodiment of
Figure 3.

Figure S shows an alternative application of the
embodiment according to Figure 4.

Figure 6 shows a spray head from the outlet side of
the nozzles,

Figure 7 shows a longitudinal section of a spray
head, in an inactive state.

Figure 8 shows a spray head at a first stage of an
activated state similarly to Figure 7.

Figure 9 shows a second stage of the activated
state in a corresponding manner.

Figures 10 and 11 show the extinguishing proce-
dure of the embodiment of Figure 4 as a function of

- time and pressure.

In Figure 1, the reference numerals 1 and 1a indi-

~ cate individual spray heads, of which the spray heads 1

can be located in ship cabins, while the spray heads 1a

can be situated in a cabin corridor.
High pressure hydraulic accumutators, the number

. of which is four and which are connected in parallel, are

indicated by 2, lines extending from the accumulators by
3 and branches of these to the spray heads by 4. The
lines 3 and 4 are preferably flexible fireproof hoses.

At the outlet of each accumulator 2 is preferably
positioned a valve 5, which is, in the rest position and
with no spray head activated, arranged to maintain a rel-
atively low pressure of e.g. 10 bar in the lines 3 and 4. if
this pressure falls, i.e. some spray head begins to oper-

- ate, the valve 5 is opened and full working pressure of

about 100 to 200 bar enters the spray head in question.

The hydraulic accumulators 2 can comprise a liquid
space 6 and a gas space 7 separated by a membrane
8. If the volume of the accumulator is 20 |, the initial
pressure is 45 bar and the charging pressure about 200
bar, the accumulator is capable of delivering a liquid
flow of about 14 | in about 1,3 minutes.

Instead of a gas space and membrane, the accu-
mulators can also utilize as driving power a mixture of

by utilizing the prfnciple shown in Figures 6 to 9 for

nozzl e and
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two so to speak common spray heads w thout val ve body 88 and spring 89. At

low or no pressure in the pipe portion,
jopened when high pressure is switched on.

the connection is closed and it is
Bef ore the val ve body 88 of the

:spring 89 has been pressed | oose fromthe position of Figure 8 to the posi-
ition of Figure 9, concentrated fog sprays wiihk strong penetration have at

first been sprayed via the nozzles 83, and later,
spread fog-like liquid has heen sprayed. Figures 1 0O
Cl? o&itﬁﬁrﬂ' B8P ng to Figure

“pressure has fallen,

-and 11 show the exti ncW#t8h apd sttseranopth

hEanRe

after the operating

'4 as a function of tineossibly proeikiedvith Tdldvesprirgiure is sinmilar also in the

‘ot her enbodi nents.

In Figure 2, the reference numeral 10 indicates four
hydraulic accumulators connected in parallel, a com-
mon outlet line 11 of which leads to an automatic
release valve 12, from which extend branches to a
number of spray heads 13. A motor-driven pump 14 is
utilized for charging the hydraulic accumulators 10.

In Figure 3, the reference numeral 21 indicates a
number of spray heads, e.g. above a diesel engine in an
engine room, 22 indicates spray heads positioned by
the engine, e.g. in the grates of floor, and 23 indicates

“spray heads in a floor plate above the biige. The spray

heads 21, 22 and 23 are preferably of the type capabie
of producing a water fog under a high working pressure.
The spray heads 21 above the motor, which is not
shown in the drawing, are directed downwards, while
the spray heads 22 and 23 by the motor and in the floor
plate, respectively, are preferably provided both with
nozzles directed upwards and with nozzles directed
downwards. -

In front (upstream) of the spray heads, 21,22 and
23 are positioned non-return vaives 24 to maintain the
pipe system 25 filled with water before starting extin-
guishing by means of the equipment.

Three first hydraulic accumulators for water are
indicated by 26 and three second hydraulic accumula-
tors for film forming foam with a foam content of e.g. 3 to
12 % are indicated by 27. The charging pressure of the
accumulators 26 is e.g. 250 to 300 bar, and when the
working pressure of the fire fighting equipment is sup-
posed to be about 100 bar, the water accumuiators 26
can have an effective working overpressure of about
140 bar and the foam accumulators 27 an effective
working overpressure of about 70 bar, correspondingly.

- . Compressed-air driven liquid pumps indicated by
28, 29 and 30 are preferably used for charging the accu-
mulators 26 and 27 with energy. These pumps are
arranged to stop automatically when a set pressure has

' been achieved. To portion out foam concentrate in the

right proportion, the pump 28 is provided with a by-pass
flow valve 31 as well as a non-return valve 32 for por-
tioning out a desired percentage of foam concentrate
from a tank 33.

REPLACEMENT SHE
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In each figure, 1|, 11,

fourth, fifth ... discharge of one or several

[, 1v, V, ... indicate the first, sec- ond,
hydraul i ¢ accumul ator(s) 41,

41 a. A curved section 100 of Figure 10 includes both spraying of

concentrated fog sprays

and spread fog-like 19 A spraying. A curved

third,

section 101 refers to spread fog-like sprayiéig with [iquid supply directly

fromthe punp 50 W
section 102 refers to a
accunul ator 41 a. a sec
In Figure 11, the curve
by nmeans of the punp 50
a section

th a pressure of about 20 to 25 bar. A curved

paq‘hg%:ﬁhﬁ’s@,a ecPés fchaws. t he hydraulic

ity S Pk i . i 1

due to which the pumps 28, 29 and 30 start pumping.
The left end off the pump 28 in the drawing pumps foam
concentrate, and the right end of the pump 28 in the
drawing and the pumps 29 and 30 pump water.
Because the pressure is lower in the accumulators 27
than in the accurmulators 26, all of the pumps pump at
first to the accumulators 27. The valve can for example
be adjusted in such a way that as long as the pressure
is lower than 140 bar (overpresure) the foam concen-

~trate from the tank 33 is about 6 % of the pump combi-

nation.

When the pressure exceeds 140 bar, the water
pumps'28, 29 and 30 charge all accumulators, but with
still increasing pressure, a bigger and bigger part of the
foam concentrate flows via the vaive 31, through which
the portioning out percentage is kept relatively constant.
Vaives 35 and 36 prevent the foam from going to the

* water accumulators 26. After the pressure has risen to

a predetermined value, the pumps stop automatically.
The fire fighting procedure is described as follows.
When a fire breaks out within the sphere of infiu-

ence of the spray heads 21, 22 and 23, a connecting

valve 37 of the pipe system 25 is activated to the accu-
mulator circuit and opens the corinection to the pipe
system 25. To prevent the charged energy from being
wasted for filling the pipe system 25, the spray heads

21, 22 and 23 are provided with non-return valves 24

preventing the pipe system 25 from being emptied.

During the first extinguishing stage, the water accu-
mulators 26 dominate, and the addition of foam is very
littte. The part of foam increases gradually when the
pressure falls in the system, and at the end, the percent-
age of foam has reached the predetermined value of
e.g. about 6 %.

The method of extinction according to the invention,
as described above, manages with a small amount of
foam, which as such saves costs and is moreover envi-
ronment friendly. As an example, about S00 1 of foam
concentrate is consumed in a corresponding prior art
system with low pressure foam spraying, while the sys-
tem of the invention copes with only 5 to 10 | of foam.
After the pressure has fallen enough as a result of the

rayi ng, etc.
| ke spraying
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111 corresponds to the section 100 in Figure 10, a sec- tion 112

écorresponds to the section 101, a section 113 corresponds to the section
102 and a section 114 corre- sponds to the section 103 of Figure 10. The
‘recharging sections 102 and 113 can naturally be varied according to need.

Clains 1. A nmethod for fire fighting,

simlar spaces,

espec @dl+y in engine roons and
characterized by the conbination of the foll ow ng steps:
ENT SHEE

delivering extin- gui shigieddhdubfingadddiitiatBisess e 29 'HedRil S P" JREPLACEM

is closed and the pumps 28, 29 and 30 start automati-
cally and begin to recharge the accumulators 26 and 27.
At this point the fire is in most cases extinguished.

The equipment can, of course, serve several differ-
ent diesel engines, boilers, etc., which is indicated in the
drawing by means of three valves on the left side of the

" valve 37.

To secure an even portioning out of foam concen-
trate, at least the pump 28 is preferably a twin pump for
water and foam concentrate, thereby the pump for por-
tioning stops also when the water pump stops; the
pump for portioning out foam would otherwise be oper-
ating all the time.

The reference numeral 38 indicates a water pipe
extending to the pumps 28, 29 and 30.

A by-pass branch 39 provided with a non-return
valve 40 extends from the pipe 38, which branch can be
utilized for delivering liquid for continued cooling.

In Figure 4, four hydraulic accumulators connected
in parallel are indicated by 41, 41a, their common outlet
line by 42 and a number of spray heads by 43, 44 and
45, analogously with the spray heads 21, 22 and 23 of
Figure 3. The hydraulic accumulators 41, 41a can have
an initial pressure of about 70 bar and a volume of about
S50 litres each. 46 indicates a pressure bottle, which can
have a pressure of 200 bar and a volume of 20 litres and
which, in case of disturbance in a compressed-air sup-
ply line 47, can be utilized for driving a pneumatic motor
48 driving a pump 49 for charging the accumulators 41,
41a. .

A motor-driven pump SO with a working pressure of
e.g. 10 to 15 bar can be connected alternatively to a
supply line 51 for fresh water, pressure about 5 bar, or
to a line 52 for lake- or sea-water, pressure 5 to 10 bar.
The pump 50 can be utilized for delivering water to the
spray heads 43, 44 and 485, for cooling purposes in the
first place, during the time the accumulators 41 are
recharged after having been emptied.

At least somewhat before the discharge of the
accumulators 41, 41a, the pump 50.is preferably
arranged to spray low pressure water through the spray
heads 43, 44 and 45 to cool these before switching to
high operating pressure, through which the spray heads
and their nozzles can better resist the mechanical
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spraying extinguishing liquid in the formof concen- trated fog sprays with
strong penetrating power via spray heads (1; 13; 21, 22,23; 43, 44, 45; 81)
using a high operating pressure in order to at |east press down or suppress

a fire which has broken out; and sprayi ngdiquidin the formof spread
fog-1ike sprays via said spray heads (1; . 21, 22, 23; A3REPYACEMENBSNEET

using an operating pressure that is |ower than said high operating pressure
in order to effect effed®iressese caused dysar pudden swdtchingt ool ofofullyhe fire. 2.

A met hod according to clcharget, agtuamglators.aThe hpurhp 05C rcahi peferabigsure i s

about 100 to 300 bar. 3.deﬁvé}q]dm_;i G U@ 'sPrayhbads wWihin & IQFge?,ar&Qer ein before

said step of spraying eYhhdilia)'aher b fird'hds bler BEtdcid and until the
fire has been located more closely.

A throttle unit S3 in combination with a non-return
valve is connected between the hydraulic accumulator
41a and the other accumuilators 41 in such a manner
that the accumulator 41a is charged more quickly than
the others and can be emptied again, if necessary, after
a considerably shorter time than is possible if all accu-
mulators are charged in paraliel.

In Figure 5, the numeral 60 indicates a hydraulic
accurmulator, 61 indicates a pneumatic motor for driving
a pump 62, working pressure e.g. 280 bar, for charging
the accumulator 60. The numeral 63 indicates a prefer-
ably proportional pressure reducing valve {e.g. 7 bar),
which is closed in a normal case, i.e. when the pressure
air supply from a line 64 is undisturbed. The liquid sup-
ply to the pump 62 is indicated by 65 and the outlet line
of the accumulator 60 by 66.

The initial pressure of the accumulator 60 can pref-
erably be relatively high, e.g. about 150 bar. At interrup-
tions in the regular pressure air supply 64, it is therefore
possibie to utilize the gas existing in the accumulator 60
for recharging the accumulator 60 via the valve 63 after
emptying. This possibility of recharging the accumulator
60 is, of course, restricted by the fact that the initiaipres-| | 19 AUG 1998
sure in the accumulator 60 will fall with a decreasing
amount of gas, but it shall at least be possible to achieve
a degree of charging which enables one repeated dis-
charge or several repeated discharges with spread fog-
like liquid spraying. _

In Figures 6 to 9, the reference numeral 81 indi-
cates generally a spray head, the body or housing of
which is indicated by 82. Four nozzles directed obliquely
downwards to the sides are indicated by 83, and a cen-
trally positioned nozzie by 84. The nozzles 83 are
intended to work at high pressure of e.g. 100 bar or
more to cause a fog-like liquid spraying, preferably in
‘mutual cooperation to form a common directional fog
spray with high penetrating power.

The liquid inlet of the spray head 81 is indicated by
85, from the inlet 85 extends a central channel 86,
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of concentrated fog sprays, said'nethod conprises the step of spraying
Jdiquid through said spray heads (1; 13; 21, 22, 23; 43, 44, 45; 81) at

‘| east for a short time utilizing an operating pressure-that
-sai d high operating pressure so as to co

23:; 43, 44, 45; 81).

‘| east one spray head (1: 13; 21, 22,23; 43 44, 45; 81) and at

is |ower than

said spray heaacEMENTBHEET, 22,

I
19 AUG 1998 4. Fi Fg Tighting equipmrent conprising at

| east one

fhydraulic_accunulator (2: 10; 26. 27; 41, 41a; 60) for supplying via an
.outlet line (3: 11; 25; 4 sai d at |east one, spr ead, (1; 13; 21, 22,
123; 43, 44, 45; 81) WhiIRN dadsgactinitadheicsmal “&Fi%légtaé\d-f"‘?’?ed in that said
‘at | east one- hydr aul iwhiclt éstendahannglg 8710;theepzZes 831, 41a; 60) is a high

“pressure accu-

In the channel 86 is positioned a valve body 88,
bearing against the inlet end of the channel 86 under
the influence of a spring 89 and closing the connection
90 between the liquid inlet 85 and the channel 86, when
the spray head is in an inactive state, Figure 7. For this
purpose, the valve body 88 comprises e.g. a cone 91 to
bear against a likewise conical sealing surface 92 of the
housing 82.

After a fire has broken out, the fire fighting equip-
ment is activated and there is a high pressure of e.g.
100 bar at the inlet 85. The high pressure surpasses the
spring 89 and presses the valve body 88 apart from the
surface 92, while liquid flows past the cone 91 via a spilit
93 between the base of the cone 91 and the wall of the
channel 86. The split 93 is so narrow that the pressure
fall in the split becomes great enough to surpass contin-
uously the force of the spring 89, whereby the valve
body 88 strikes right down to the bottom of the channel
86 and closes the connection from this to the central
nozzle 84, preferably by means of a conical contact
sealing in the same manner as that provided by cone 91
and sealing surface 92.

If the extinguishing liquid is delivered by the hydrau-
lic accumulators, the pressure in these falls graduaily
until the spring 89 is capable of pressing the valve body
88 apart from the position of Figure 8 to a position
according to Figure 9, approximately in the middle por-
tion of the channel 86, whereby the liquid flows past the
valve body 88 to the central nozzle 84 having a lower

flow resistance than the nozzles 83. In the vast majority

of cases, the fire is already extinguished at this stage by
means of the fog sprays through the nozzies 83 during
the first step of extinction, shown in Figure 7, and the
continued liquid spraying through the central nozzle 84
serves in the first place for cooling in order to prevent

reignition. A continued spraying of liquid through the

central nozzle 84, in the position of Figure 9, is possible,
if necessary, by utilizing a conventional water pipe with
a pressure of about 7 bar, even after the hydraulic accu-
mulators have been emptied entirely and are possibly

being recharged.
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mul ator charged to high pressure, the pressure of which accumulator (2; 10;
26, 27; 41, 41a: 60) grad- ually decreases upon release, and said at |east
one spray head (1; 13; 21, 22, 23; 43,44, 45; 81) is of the type providing
a concentrated fog pattern at a high operating pressure and a w der spread
fog-like liquid spray at a pressure | ower Yhan said high oper- ating
pressure. - 12 5. Fire fighting equipnent according to ﬁtﬁ{ﬂcﬂ“ENﬁgﬂgﬂﬂ1

said at | east one accumulator (2) is pro-
The non-return vaives 24 drawn separately in Fig-

ure 3 are included in the spray heads in accordance
with Figures 6 to 9. The same function can be provided,
however, by utilizing the principle shown in Figures 6 to
9 for instance in such a way that a spray head with only
-a central nozzle and valve body and spring, but without
side nozzles 83, is connected to a pipe portion between
two so to speak common spray heads without valve
body 88 and spring 89. At low or no pressure in the pipe
portion, the connection is closed and it is opened when
high pressure is switched on. _

Before the vaive body 88 of the spring 89 has been
pressed loose from the position of Figure 8 to the posi-
tion of Figure 9, concentrated fog sprays with strong
penetration have at first been sprayed via the nozzles
83, and later, after the operating pressure has fallen,

- spread fog-like liquid has been sprayed. .

Figures 10 and 11 show the extinction procedure of
the embodiment according to Figure 4 as a function of
time and pressure. The procedure is similar also in the

~ other embodiments.
In each figure, I, Il, lll, IV, V, ... indicate the first, sec-

ond, third, fourth, fifth ... discharge of one or several -

hydraulic acqumulator(s) 41, 41a. REPLACEMENT SHEET
A curved section 100 of Figure 10 includes both

spraying of concentrated fog sprays and spread fog-like 19 AUG 1998

spraying. A curved section 101 refers to spread fog-like

spraying with liquid supply directly from the pump 50

with a pressure of about 20 to 25 bar. A curved section
102 refers to a partial charge of at least the hydraulic
accumulator 41a, a section 103 to repeated spread fog-
like spraying, etc.

in Figure 11, the curved section refers to general
spread fog-like spraying by means of the pump 50 until
the fire seat has been located more closely, a section
111 corresponds to the section 100 in Figure 10, a sec-
tion 112 corresponds to the section 101, a section 113
corresponds to the section 102 and a section 114 corre-
sponds to the section 103 of Figure 10. The recharging
sections 102 and 113 can naturally be varied according

to need.



vided at its outlet with a valve (5) to maintain a first Iowﬂ I"EIIMHIIIII““I
' line (3), with said at |east one spray he
nect said high pressure or said at | east" one accd-

~rest in said outlet
| inactivated, and to con-

- mulator (2) to said outlet

. spray head (1) in order to provi.de said -afllleast one spray head h
said high oper- atingfiressure. 6. Fire fighting equi pmﬂgP%M‘élﬁrﬂmEg
sure at rest is about 5 to 20 bar and sai d high

operating pressure is about 100 to 300 bar., 7. Fire fighting equi pment
~according to claim 41.wlemethod Her difei fighting. especially dnsenging|

claim 5, wherein sai

rooms and similar spaces, characterized by the
combination of the following steps: delivering extin-
guishing liquid by using pressure charged energy:
spraying extinguishing liquid in the form of concen-
trated fog sprays with strong penetrating power via
spray heads (1; 13; 21, 22, 23; 43, 44, 45; 81) using
a high operating pressure in order to at least press
down or suppress a fire which has broken out; and
spraying liquid in the form of spread fog-like sprays
via said spray heads (1; 13; 21, 22, 23; 43, 44, 45;
81) using an operating pressure that is lower than
said high operating pressure in order to effect effec-
tive heat absarption and control of the fire.

A method according to claim 1, wherein said high
operating pressure is about 100 to 300 bar.

A method according to claim 1 or 2, wherein before
said step of spraying extinguishing liquid in the form
of concentrated fog sprays, said method comprises
the step of spraying liquid through said spray heads
(1; 13; 21, 22, 23; 43, 44, 45, 81) at least for a short

li ne (3) after activation or said at

| east one

hi gh

time utilizing an operating pressure that is lower
than said high operating pressure so as to cool said
spray heads (1; 13; 21, 22, 23; 43, 44, 45; 81).

Fire fighting equipment comprising at least one

spray head (1; 13; 21, 22,23; 43, 44, 45; 81) and at

least one hvdraulic accumulator (2; 10; 26, 27; 41,

41a; 60) for supplying via an outlet line (3: 11; 25;
42) said at least one spray head (1; 13; 21, 22, 23:
43, 44, 45; 81) with extinguishing liquid, character-
ized in that said at least one hydraulic accumulator
(2; 10; 26, 27; 41, 41a; 60) is a high pressure accu-
mulator charged to high pressure, the pressure of
which accumulator (2; 10; 26, 27; 41, 41a; 60) grad-
ually decreases upon release, and said at least one
spray head (1; 13; 21, 22, 23; 43,44, 45; 81) is of
the type providing a concentrated fog pattern-at a

| high operating pressure and a wider spread fog-like

liquid spray at a pressure lower than said high oper-
ating pressure.
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pressure hydraul i c accurmul ators (10; 26, 27; 41, 41 a) connected
parallel. 8. Fire fighting equipnment accordlng to claim4 com p

HIIIHHIILIIIH Il lI ||

plurality of spray heads (21, 22. 23) and a pipe system (25) for* suppllyi ¥

extingui shing mediumto said plurality of spray heads (21,2, 23),
especially for use in engine roons of shipsiard sim

I | ar spaces,

wherghn
two groups of hydraulic accu- nulators (26, 27) are provuﬁ%@ QEMENS ng
IFqui

extingui shing nedium said first group (26) deliver- ing
roup (27) delivering a foammixture to prevent
ﬂ@q\gu aeRardingc d@r €Ay 40 claim 4,

wat er, and said second
reignition of the fire.
further

*9.

Fitg @htm@ heqwig
wherein said at least one accumulator {2) is pro-

vided at its outlet with a valve (5) to maintain a first
low pressure at rest in said outlet line (3), with said
at least one spray head (1) inactivated, and to con-
nect said high pressure or said at least one accu-
mulator (2) to said outlet line (3) after activation or
said at least one spray head (1) in order to provide
said at least one spray head (1) with said high oper-
ating pressure.

Fire fighting equipment according to claim 5,
wherein said pressure at rest is about 5 to 20 bar
and said high operating pressure is about 100 to
300 bar.

Fire fighting equipment according to claim 4,
wherein the equipment comprises several high
pressure hydraulic accumulators (10; 26, 27; 41,

'41a) connected in parallel.

9. Fire fighting equipment according to claim 4, further
comprising a pump (50) for delivering a low pres-
sure liquid, preferably 20 to 25 bar, to said at least

10.

Fire fighting equipment according to claim 4 com-
prising a plurality of spray heads (21, 22, 23) and a
pipe system (25) for supplying extinguishing
medium to said plurality of spray heads (21, 22, 23),
especially for use in engine rooms of ships and sim-
ilar spaces, wherein two groups of hydraulic accu-
mulators (26, 27) are provided for delivering
extinguishing mediumn, said first group (26) deliver-
ing liquid, preferably water, and said second group
(27) delivering a foam mixture to prevent reignition
of the fire.

one spray head (21, 22, 23).

emptied of liquid.

d,

preferably
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Fire fighting equipment according to cfaim 8, further
comprising non-return valves (24) arranged in con-
nection with said plurality of spray heads (21, 22,
23) for ensuring that the pipe system (25) is not



conprising a punp (50) for delivering a | ow pres- sure |iquid,

20 to 25 bar, to said at |east one spray head (21,22, 23). 10““,Imm"l“"ﬂll””m
fi ghti ng equi pment according to claim8. further conprising nom-rétutn * s *
val ves (24) arranged in con- nection with said plurality of spray heads

(21, 22, 23) for ensuring that the pipe-system (25) is not e L &f

li qui d. 11. Fire fighting equi pment according to cl aiHEPBl\gé)bhgﬁlsﬁtEsTai d
plurality of spray heads_ (21, 22, 23) are disposed at different |evels,
preferably above, 11. Fire fighting equipment according to claim 8,

wherein said plurality of spray heads (21, 22, 23)
are disposed at different levels, preferably above,
on the side of, and below each fire risk object, such

as a diesel engine.

12. Fire fighting equipment according to claim 11,
wherein said plurality of spray heads (22, 23) dis-
posed on the side and below of each fire risk object,
respectively, are provided with nozzles to spray
both upwards and downwards.

13. Fire fighting equipment according to any one of
claims 8 to 12, further comprising pneumatically
driven pumps (28, 29, 30) for charging said accu-
mulators (26, 27) with pressure energy.

14. Fire fighting equipment according to claim 13,
wherein at least one of said pneumatically driven
pumps (28) is a twin pump connected to a foam
tank (33) and to a water source.

15. Fire fighting equipment according to claim 14; fur- MENT SHEET
ther comprising a bypass flow valve (31) in combi- REPLACE :
nation with a non-return valve for maintaining the
amount of foam concentrate pumped to each accu- 19 AUG 998
mutator (27) of said second group of accumulators

at a predetermined portion.

16. Fire fighting equipment according to claim 13, fur-
ther comprising a pneumatically operated vaive
(37). which is coupled to and which utilizes the
same pneumnatic system (34) as used for the oper-
ation of said pneumatically driven pumps (28, 29,
30), for activating the discharge for extinction of the
fire.

17. Fire fighting equipment according to claim 16, fur-
ther comprising means for closing said activating
valve (37) after the pressure of said accumulators -
(26, 27) has fallen to a predetermined value and
starting automnatically the operation of said pneu-
matically driven pumps (28, 29, 30) for recharging
said accumuilators (26, 27). : ,



on.the side of. and bel ow each fire risk object. Such as a di esﬁ“lmmln‘ﬂﬂ“mll”"
s

12. Fire fighting equi pment according to claim1l, wherein said I Ryl
of “spray heads (22, 23) dis- posed on the side and bel ow of each™fife Tisk

obj ect, respectively, are provided with n%lZl es to spray both upwards %[}d
downwards. 13. Fire fighting equi pnent according to any OHEPMCW@lTn%H to
12, further conprising pneunatically driven punps (28, 29, 30) for charging.

said accu- mul ators 6 Wi t r re ener . Fi.re fighting .
equi pnment accordi ng f% @fé@ﬂtﬁ éﬁ%ﬁ%@?&"@a@é‘%’}\é&f sal d pneumatical ly
driven punps (28) is a FUTRMiSNGH ParangPwar{dSior sharging said

hydraulic accumulators {41, 41a), said charging

pump (49) being driven by pressurized gas (48).

19. Fire fighting equipment according to claim 18, fur-
ther comprising a pump (S0) for delivering low pres-
sure liquid, preferably of 20 to 25 bar, to said spray
heads (43, 44, 45).

20. Fire fighting equipment according to claim 18, fur-
ther comprising a separately connectable pressu-
rized gas tank (46) for charging said hydraulic -
accumulators (41, 413) for emeraency operation.

21. Fire fighting equipment according to claim 18, fur-
ther comprising a pressure reducing valve (63) con-
nected to a gas space of at least one of said
hydraulic accumulators (60) and to a pressurized
gas drive unit (61) for emergency operation.

22. Firefighting equipment according to claim 7, further
comprising a throttle unit (53)-connected to at least
one of said hydraulic accumulators (41a), said at

least one accumulator (41a) being separated from REPLACEMENT SHEET
the other hydraulic accumulators {41) during charg- o e e e
ing by said throttle unit (53) for quick charging of 1 19 aug 1998 |
said at least one accumulator (41a). ' |

23. Fire fighting equipment according to claim 4,
wherein said at least one spray head (81) com-
prises a liquid inlet (85), a central channel (86) con-
tinuing from said liquid inlet (85) into a housing (82)
of said spray head (81), said channel (86) leading
to a centrally disposed nozzie (84), branches (87)
extending from said central channel (86), said
branches (87) leading to fog spraying nozzles (83)
operable under high pressure and being directed to
the sides of said spray head (81), a spring-ioaded
valve body (88) disposed in said central channel
(86) and movable between a first position in which
said valve body (88) closes the connection between
said liquid inlet (85) and said central channel (86),
and a second position in which said valve body (88)
closes the connection between said central channel



tank (33) and to a water

claim 14, fur- ther conprising a bypass fl
wi fh a non-return valve for maintaining the amount o

source. 15. Fire Ll!ﬂlﬂ’"’%lﬂﬁh‘l!)“"éoﬁgforg;[\lgoao

f oam conce

e ET
punped to each accu- nulator (27) of said second group of acBEMéé@@%}?Ea

predeternined portion. 16. Fire fighting-e}
fur- ther conprising a pneumatically operated valve (37),

@i'prrent according to claim13,
whi ch is coupl ed

to and which utilizes the sane pneumatic system (34) as used for the oper-

ation of said pneumatically driven punps (28, 29, 30),

discharge for extinction ol it daid oppositely disposed nozzle (84).

24,

25.

26.

27.

whereby when said valve body (88) is in an interme-
diate position between said first and second posi-
tions a flow split (95) is provided between said valve
body (88) and said central channel (86), said first
position corresponding to low liquid pressure (pres-
sure at rest) in a liquid supply line and said liquid
inlet (85) and said second position corresponding to
high liquid pressure in a liquid supply line and said
liquid inlet (8S).

Fire fighting equipment according to claim 23,
wherein said centrally disposed nozzle (84} is con-
figured to have a lesser flow resistance than said

side nozzles (83).

Fire fighting equipment according to claim .23,
wherein said valve body (88) is configured to close
the connection (90) between said liquid inlet (85)
and said central channel (86) on the channel side
when at rest in a pressurized state.

Fire fighting equipment according to claim 2§,
wherein said valve body (88) comprises a cone (91)
facing said liquid outlet (85) for cooperation with a
corraesponding conical sealing surface (92).

Fire fighting equipment according to claim 25,

wherein the connection between said central chan-
nel (86) and said central nozzle (84) is adapted tc
open at a pressure somewhat higher than reguiar
water pipe pressure, such as about 7 bar.

28. Fire fighting equipment according to claim 27,

wherein the connection (90) beiween said liquid
inlet (85) and said central channel (86) is adapted
to open at regular water pipe pressure.

for activating the

LR
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17. Fire fighting equi pnent according to claim16, fur- ther conprising
. means for closing said activating valve (37) after the pressure of said
atcurul ators (26, 27) has fallen to a predeterm ned value and starting
~automatically the operation of said pneu- matically driven punps (28, 29,

30) for recharging said accunul ators (26, 27). - 14 - éﬁwgﬁ ﬁsmﬂﬂ'ng
. equi pment” according to claim?7, further conprising a chaR punmp (49) for

. charging said hydraulic accunulators (41, 41a), said charging
- 16 -
ABSTRACT

METHOD AND EQUIPMENT FOR FIRE FIGHTING

The object of the invention is to provide a new method and a new
equipment for extingushing fires especially in engine rooms and
similar spaces. The fire is extinguished or at least pressed down
by means of concentrated fog sprays nuxh strong penetrating
power, by utilizing high operating pressure, which is gradually
decreased for the provision of spread fog-like liquid spraying.
The extinguishing liquid is preferably delivered to spray heads
(43, 44, 45) by using hydraulic accumulators (41, 4la).

Figure. 4
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punmp (49) being driven by pressurized gas (48). 19. Fire fighting equi pnent
according to claim18, fur- ther conprising a punp (50) for delivering | ow
pres- sure liquid, preferably of 20 to 25 bar, to said spray heads (43.
44.45). 20. Fire fighting equi pnment according to claim18, fur- ther
conprising a separately connectabl e pregsu- rized gas taT;#gﬂ%ﬂfSHEEr
charging said hydraulic accumul ators (41, 41 a) for enBEY eration.
21. Fire fighting-equiprgnt according to claim18, fur- ther conprising a
pressure reduci ng \\g\e ,163) con- nected to a gas space of | east one of
said hydraulic accu atgrs (60) and to a pressurized gas dib e, unit (61)
for. emergency opeggatt+gm
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22. Fire fighting equi pment according to claim7, further conprising a
throttle unit (53) connected to at | east one of said hydraulic accumnul ators
‘(4l1la), said at |east one accunul ator (4l1a) being separated fromthe ot her
hydraul i ¢ accunul ators (41) during charg- ing-by said throttle unit (53)
for quick charging of said at |east one accunul ator (41 a). 23.%\%@@5}\&'\'
fighting equi pnent according to claim4, wherein said at I\:&&hﬁc spr ay
head (81) com prises a liquid inlet (85), a central channel (86) con-
tinuing fromsaid liquid inlet (85) into a housing (82) of said spray head
(81), said channel (86) leading to a centrally disposed nozzle (84),

branches (87) extending fromsaid central channel (86)i, sai dé
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"brancheés (87)

| eadi ng to fog spraying nozzl es (83) operabl e under high

pressure and being directed to the sides of said spray head (81), a

spring-1 oaded val ve body (88) disposed in said centra

channel (86) and

novabl e between a first position in which said val ve body (BSEPQKGEMENIﬁﬁEEY

connection between said liquid inlet
and a second position in which said val
bet ween. sai d centra
nozzl e (84),

channel

<
-
J/
»
® "\\.":
<

). and said central
e body (88) closes the connection
(86) and said opp05|tely di sposed

channel (86),

FIG. 4
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wher eby when said val ve body (88) is in an interne- diate position between
said first and second posi- tions a flow split (95) is provided between
“sai d val ve body (88) and said central channel (86), said first position
corresponding to low liquid pressure (pres- sure at rest) in a liquid
supply line and said liquid inlet (85)%*and said second position
corresponding to high liquid pressure in a liquid suppl b?gﬁggg said
liquid inlet (85). 24. Fire fighting equi pnent ac RERLAR é 'm 23,
wherein said centrally di sposed nozzle (84) is con- figured to have a

| esser flow resistance than said side nozzles (83). 25. Fire fighting

equi pnent according to claim 23,

63
66
/ &- x__
X’ JAN
62
64 61 65
o) | ' -

FIG. 5
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wherein said valve body (88) is configured to close the connection (90)
between said liquid inlet (85 and said central channel (86) on the channel
'side when at rest in a pressurized state. 26. Fire fighting equi pnment
according to claim25. wherein said valve body (88) conprises a cone (91)
facing said liquid outlet (85) for coogperation with a correspondin%ﬁggnical
sealing surface (92). 27. Fire fighting equipnment accor 'Lgsgmgﬁl§ -25,
wherein the connection between said central chan- nel (*86)” and said central
nozzle (84) is adapted to open at a pressure somewhat higher than regul ar
wat er pipe pressure, such as about 7 bar. 28. Fire fightoog equi pment
according to claim27. 83 :

81 \‘\5_——_1__\ 90

i
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wherein the connection (90) between said quu'i dinlet (85) and said central
‘channél (86) is adapted to open at regular water pipe pressure.
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