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t is possible to achieve in this way a

The present invention relates to a method and
an installation for fighting fire, in which a number of
hydraulic accumulators are utilized for delivering ex-
tinguishing liquid to a number of spray heads or sprink-
lers. .

The extinguishing liquid is usually driven out
of the hydraulic accumulators by means of propellent
gas, which is preferably nitrogen gas, though air can
be used as well. The propellent gas shall generally be
capable of having an initial charging pressure of about
100 bar.

Necessary pressure gas containers or bottles
are mainly charged in advance somewhere else than where
they are used. Accordingly, there is always a certain
risk that the propellent gas is wasted e.g. due to a
leakage, before the fire-fighting installation is actu-
ally needed. On land, this does not generally imply any
larger problem, while on ships and objects comparable
with them, which lack necessary charging equipment, this
risk is not'considered acceptable.

The object of the invention is to eliminate
this problem.

The procedure according to the invention is
mainly such that, at a first stage, the hydraulic accu-
mulators are filled with gas up to available pressure,
and subsequently at a second stage, the accumulators are
filled with liquid under a desired initial charging
pressure, so that the liquid compresses the gas to the
desired initial charging pressure.

There are preferably a number of liguid con-
tainers connected in parallel and a number of propellent
gas containers likewise connected in parallel to the
ligquid containers, whereby the propellent gas of the gas
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gas pressure which is usable for fire-fighting and three times as high as
Lhe gasS pressure avail abl e otherwi se. On ships, for instance, there is
tsual |y no avail abl e gas having a pressure higher than about 35 bar, i.e.
so- called start air for diesel engines, etc. Thanks to the |nvent|on,
this start air can charge the drive unit of a fire-fighting installation to
a pressure of about 100 bar without difficulty. When air is used as
propel l ent gas in a hydraulic accunulator unft for fire-fighting, it is

usual | y not deS|rabIe t hat t he el | ent ai.r flo with the
extingui shing |1 qEPRERINERS deamTarded to diee Cthe pbiayis deutpp? the
provi ding the |igliguiédntcontiness.h Atosuchg amodirestal stign anthat pele-

aperture for the kggggg ﬁLégédaPS is that, at the first stage, all liquid
containers as well as all propellent gas containers are
5 filled with gas with available pressure, and subsequent-
ly, liquid is pumped into the liquid containers so that
the liquid drives the gas out of the liquid containers
and into the propellent gas containers, whereby the
pressure in the propellent gas containers rises in pro-
10 portion to the amount of gas from the liquid containers
to the gas containers.

Accordingly, if the total volume of the liquid
containers is for instance double as big as the wvolume
of the gas containers, it is possible to achieve in this

15 way a propellent gas pressure which is usable for fire-
fighting and three times as high as the gas pressure
available otherwise.

On ships, for instance, there is wusually no
available gas having a pressure higher than about 35

20 bar, i.e. so-called start air for diesel engines, etc.
Thanks to the invention, this start air can charge the
drive unit of a fire-fighting installation to a pressure
of about 100 bar without difficulty.

When air is used as propellent gas in a hydrau-

25 lic accumulator unit for fire-fighting, it is usually
not desirable that the propellent air flows with the
extinguishing liquid to the seat of fire. This can be
avoided by providing the liquid containers with floating
bodies closing an outlet aperture for the liquid after

30 the containers have been emptied of liquid. For this
purpose, the floating bodies may be provided e.g. with
conical elements, which penetrate into the ligquid outlet
aberture when the container is empty and plug it up. The
floating bodies are preferably provided with correspond-

35 ing elements also on the gas side for securing that 1i-
Sheet Has ‘I‘Bﬁ‘eil‘i‘eﬁaced



cont ai ners have been enptied of |iquid. For this purpose, the floatin

bodies’ may be

provided e.g. wth conical elenents, which penetrate

into the liquid outlet aperture when the container is enpty and plug it
The floating bodies are preferably provided with correspondi ng el enents
al so on the gas side for securing that |iquid does not penetrate into

gas containers

while the |liquid containers are filled. In accordance

with a second aspect of the present -3- i%vention, there is provided

met hod for flghtlng fir
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does not penetrate into the propellent gas contain-
ers while the liquid containers are filled.

The invention will be described in the follow-
ing in greater detail with reference to a preferred
embodiment shown in the attached drawing.

In the drawing, a drive unit of an installation
for fighting fire is indicated by reference numeral 1.
The drive unit comprises four liquid containers 2 and
two propellent gas containers 3; the number of the con-
tainers 2 and 3 may vary as desired. In the drawing, the
drive unit is ready for uée with the containers 2 en-
tirely filled with liquid and with the propellent gas
containers 3 charged to a pressure of about 100 bar. At
an activation, the gas containers 3 are connected, one

.at a time or simultaneously, to a common feeder line 4,

whereby the gas presses the liquid out of the containers
2 via a common outlet line 5 and a feeder line 6 to a
current fire zone 7.

Floating bodies arranged in the containers 2
are indicated by 8, a gas feeder line from a separate
gas source, e.g. so-called start air for diesel engines
etc. on a ship, is indicated by 9 and a liquid pump of
about 100 bar is indicated by 10.

When necessary, if the propellent gas in the
containers 3 were wasted for some reason, the drive unit
may be charged to a state ready for use in the following
way by means of start air from the line 9, which start
air can be supposed to have a pressure of about 35 bar.
At a first stage, all containers 2 and 3 are filled with
start air to a pressure of 35 bar, and subsequently, the
line 9 is closed. At a second stage, the containers 2
are filled with liquid by means of the pump 10, the li-
quid driving the initially fed gas out of the containers
2 into the containers 3. If each container 2 and 3, re-
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using a source of fire-extinguishing liquid, a source of gas at an
avai | abl e pressure, and interconnected hydraulic accunul ators including at
I'east one gas container and at |east one |liquid container, said nethod
conprising: charging said hydraulic accumul ators, said charging conpri sing,
I nterconnecting said hydraulic accunulators into fluid comunication with
each other, initially filling said hydraulic accunulators with said gas at
said avail abl e pressure fromsaid source of 4ai d gas, and subsequently
filling said Iiquid cgmtahner

source of said fiPRECEXVPNGui Q\ém?tn hfs’?%%‘f'%léiﬁ)z?e‘)r(\;‘ltrp g?"?si’ I r}rgqflrgjﬁ ?i’d{}irlgﬁleﬁgl |
liquid charged to a pressure of about 100 bar.

At an activation of the installation, the
floating bodies 8 sink downwards in the containers 2 as

5 soon as the liquid is driven out and reaches the bottom
of the respective container when it has been entirely
emptied. Since it is not usually desirable that the
propellent air flows with the extinguishing liquid to
the seat of fire, the floating bodies 8 are preferably

10 arranged to close the outlet aperture in the bottom of
the respective liquid container 2. For this purpose, the
floating bodies may be provided e.g. with conical ele-
ments penetrating into the liquid outlet aperture and
closing it when the container is empty. The floating

15 bodies are preferably provided with corresponding
elements also on the gas side, for securing that liquid
is not penetrating into the propellent gas containers
while the liquid containers are filled. To construct
closing elements like that does not cause any difficulty

20 for one skilled in the art, and therefore, they are not
shown in detail in the drawing.

The number of liquid containers 2 and gas con-
tainers 3, as well as their mutual volumes, may vary
according to wishes. No separate gas containers are

25 needed, but the liquid containers may be closed at the
top, whereby it is naturally sufficient with a wvalve
effect downwards by the floating bodies 8. Between the
floating bodies 8 and the enclosing container wall,
there is a distinct space, preferably somewhat bigger

30 than the drawing gives impression of, due to which the
containers 2 can have a simple "rough" construction
without surface finish. Instead of so-called start air,
any other available gas source can be used.

35
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dri'ves said gas fromsaid |liquid container into said gas container and
conpresses said-gas—TTn said gas container to a desired initial charging

prressure;” and directy \d fire-extinguishing liquid toward the fire
upon occurr \ \“‘\Eﬂ“l\m said directing conprising, pressing said
fire-exting uisd dut of said liquid container with said gas in

sai d gas contai her at said charging pressure toward the fire. One preferred
enbodi ment of the present invention will now be described, by way of
exanple only, with reference to the acco%fn i ng drawi ng which Fig. 1 shows
a schematic diagramof one preferred enb ?%ﬁ of the present invention.
In the drawing, a drive unit of an installation for

1. A method for fighting fire, in which a drive
unit comprising a number of hydraulic accumulators is
5 utilized for delivering extinguishing liquid to a number
of spray heads or sprinklers, characteriz-~
e d in that, at a first stage, the hydraulic accumula-~
tors (2, 3) are filled with gas up to available pres-
sure, and subsequently at a second stage, the accumula-
10 tors are filled with liquid under a desired initial
charging pressure, so that the liquid compresses the gas
to the desired initial charging pressure.
2. A method according to claim 1, in which the
drive unit comprises a number of liquid containers
15 connected in parallel and a number of propellent gas
containers likewise connected in parallel to the liquid
containers, whereby the propellent gas of the gas con-
tainers is arranged to drive the liquid out of the
liquid containers, characterized in that,
20 at the first stage, all liquid containers (2) as well
as all propellent gas containers (3) are filled with gas
with available pressure, and subsequently, liquid is
pumped into the liquid containers so that the liquid
drives the gas out of the liquid containers and into the
25 propellent gas containers, whereby the pressure in the
propellent gas containers rises in proportion to the
amount of gas from the liquid containers to the gas
containers.
3. A method according to claim 2, especially
30 for ships and the like, characterized in
that, at the first stage, all liquid containers (2) as
well as all propellent gas containers (3) are filled
with so-called start air for diesel engines, etc.
4. A method according to any of the foregoing

35 claims, charactexized in that floating
This Sheet Hai‘BielnlllTﬁliced




fi g'hti ng- f+{e J}s i-nei-cat-ed--by reference nuneral 1. The drive unit
i Ses four iw d containers 2 and two propellent gas containers 3; the

gﬂﬂ\zgrum t”!lﬂlﬁm u"r"! ﬂLﬂ and 3 may vary as desired. In the drawing, the

with the containers 2 entirely filled with
liquid and with the" propel lent gas containers 3 charged to a pressure of
about 100 bar. At an activation, the gas -4 - containers 3 are
connected, one at a time or si rmltaneously, o a common feeder line 4,

whereby the gas peases 15 ' Lauld out f 4he £ARLRAE"ghRe41 b2 (BYMRL
utilized for closing a liguid outlet aperture of the
container when the container is empty and preferably
also a possible inlet aperture for gas when the contain-

5 er is filled with liguid.
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and a feeder line 6 to a current fire zone 7. Floating bodies arranged in
the containers 2 are indicated by 8, a gas feeder line from a
separate gas source, e.g. so-called start air for diesel engines etc. on a
ship, is indicated by 9 and a liquid punp of about 100 bar is indicated by
10. When necessary, if the propellent gas in the containers 3 were wasted

. for sone reason, the drive unit nmay be charged to a state ready for use in
the following way by neans of start air fronfthe line 9, which start air
can be supposed tQ have a pressure of about 35 bar. At a first stage, all
containers 2 and 3P$tE3GY ed with start air to a pressure of 35 bar, and
subsequent |y, theal meeh®d ozl dighhting £ireecdmd wiiiagde a Are veo Rirdith &cin -2
are filled with I'bg,g_'

EQnBya number of hydraulic accumulators is utilized
for delivering extinguishing liquid to a number of spray
heads or sprinklers. The procedure for avoiding a prema-
ture waste of propellent gas is that, at a first stage,
the hydraulic accumulators (2, 3) are filled with gas,
and subsequently at a second stage, the accumulators are
filled with liquid, so that the liquid compresses the

gas.
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means of the punp 10, the liquid driving the initially fed gas out of the
containers 2 into the containers 3. If each container 2 and 3,
respectively, has the sane size, the containers 3 will be charged to a
pressure of about 100 bar, At an acg Yatlon of the |nst | ation, the

fl oating bodies 8 sink downwards in {fe containers SFI8st 1he 0 Bauitd
I's driven out and reaches the bottom of the respectlve contai ner when it
has been entirely enptied. Since it is not usually desirable that the
propellent air flows with the extinguishing liquid to the seat of fire, the
floating bodies 8 are preferably arranged to close the outlet aperture in
the bottom of the respective |iquid container 2. For this purpose, the

f1 oati ng bodi es nmay,/de provided e.g. with conical ele-
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ments penetrating into the liquid outlet aperture and cl osi ng fé%s#®en t he

container is enpty. The floating bodies are preferably providedmsth

correspondi ng el ements al so on the gas side, for securing that liquid is

not penetrating into the propellent gas containers while the liquid

containers are filled. To construct closing elenents |ike that does not
t.a

cause any difficulty for one skilled in7the art, and-n,n'erej.mlg:,r yoAare
not shown in detail in the drawing. The nunber of |i{Rhit ﬁhfﬂhhéﬁ:kﬂ and
gas con- tainers 3, as well as their nmutual vol unes,| ngy vary
THIS SHEET HAS BEEN 16050152
REPLACED
Abstract

Method and installation for fighting fire

A method for fighting fire, in which a drive unit com-
e prising a number of hydraulic accumulators is utilized
for delivering extinguishing liquid to a number of spray
heads or sprinklers. The procedure for avoiding a prema-
ture waste of propellent gas is that, at a first stage,
the hydraulic accumulators (2, 3) are filled with gas,
and subsequently at a second stage, the accumulators are
filled with liquid, so that the liquid compresses the

gas.
o/
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e AENT wm’t‘b 80

achFa:ﬁai%o’ﬁfgﬁes No separate gas contZHETs a
centai ners may be closed at the top, whereby it i$ m
with a valve effect downwards by the floatlng bodi e

space,
to which the containers 2 can have a S|np}e rough'

surface finish. Inst Q‘?}gaz?ir?d’ &@'A@éﬁnﬁ{laartto:%' leo 2 .:‘

source can bée used.
The present invention relates to a method and an
installation for fighting fire, in which a number of
hydraulic accumulators are utilized for delivering

extinguishing :liquid to a number of spray heads or

sprinklers. '
The extinguishing liquid is usually driven out of the

hydraulic accumulators by means of propellent gas, which is
preferably nitrogen gas, though air can be used as well.
The propellent gas shall generally be capable of having an
initial charging pressure of about 100 bar.

Necessary pressure gas containers or bottles are mainly
charged in advance somewhere else than where they are used.
Accordingly, there 1is always a certain risk that the
propellent gas is wasted, e.g. due to a leakage, before the
fire-fighting installation is actually needed. On 1land,
this does not generally imply any larger problem, while on
ships and objects comparable with them, which lack necessary
charging equipment, this risk is not considered acceptable.

It is preferably an édvantage of the present invention
to eliminate this problem.

In accordance with a first aspect of the present
invention, there is- provided a method for fighting fire,
.whereby a drive unit comprising a number of hydraulic
accumulators is utilized for delivering extinguishing liquid
to a number of spray heads or sprinklers, characterized in
that, at a first stage, the hydraulic accumulators are
filled with gas from a gas source having a fiist pressure,
and subsequently at a second stage, the accumulators are
filled with liquid under a desired initial charging.
pressure, so that the liquid compresses the gas in the
accumulators to the desired initial charging pressure.

There are preferably a number of liquid containers
connected in parallel and a number of gas containers
likewise connected in parallel to the liquid containers,

whereby gas of the gas containers is arranged to drive
plasement she
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THE CLAI M5 DEFI NI NG THE | NVENTI ON ARE AS FOLLOAS: 1. A nethod for fighting
fire, whereby a drive unit conprising a nunber of hydraulic accunulators is
utilized for delivering extinguishing liquid to a nunber of spray heads or
sprinklers, char acteri zedinthat, at a first stage, the
hydraulic accunul ators are filled with gas froma gas source having a first
pressure, and subsequently at a se- cond stage, the accunulators are filled

with I'iquidlieuéd aaissirefl i ghei alliguddgi repraismyse, so Abat suBa | lagui d
rossur o, 2 SR RaEREAOR o BRal RESEBEERE: ArpCetErehy (e ter e 8 LrdC
conpri ses astagker adfl |ligniidi coortad itairs casineeél Bdakn aldr ajdselcandiaergnber
of prOpelleQ&eg%ﬁli%gF%iéﬁwiﬂéI%?gsf}om the gas source having a first
pressure, and subsequently, liquid is pumped into the liquid
containers so that the liquid drives the gas out of the
liquid containers and into the gas containers, whereby the
pressure in the gas containers rises in proportion to the
amount of gas driven from the liquid containers to the gas
containers. '
| Accordingly, if the total volume of the liquid
containers is for instance double as big as the wvolume of
the gas containers, it is possible to achieve in this way a
gas pressure which is usable for fire-fighting and three
times as high as the gas pressure available otherwise.

On ships, for instance, there is usually no available
gas having a pressure higher than about 35 bar, i.e. so-
-called start air for diesel engines, etc. Thanks to the
invention, this start air can charge the drive unit of a
fire-fighting installation to a pressure of about 100 bar
without difficulty.

When air is used as propellent éas in a hydraulic
accumulator unit for fire-fighting, it is wusually not
desirable that the propellent air flows with the
extinguishing 1liquid to the seat of fire. This can be
avoided by providing the liquid containers with floating
bodies closing an outlet aperture for the liquid after the
containers have been emptied of liquid. For this purpose,
the floating bodies may be provided e.g. with conical
elements, which penetrate into the liquid outlet aperture
when the container is empty and plug it up. The floating
bodies are preferably provided with corresponding elements
also on the gas side for securing that liquid does not
penetrate into the gas containers while the 1liquid
containers are filled.

In accordance with a second aspect of the present
This is the replacement shee
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connected in parallel to the liquid containers, whereby pro- pellent gas of
the propellent gas containers is arranged to drive the liquid out of the
liquid containers, c har act- eri zedinthat, at the first stage,
all liquid con- tainers as well as all propellent gas containers are filled

with the gas fromthe gas source having B@he first pressure, and
idis ed into the liquid containers so that the

subsequent |
i qui g dri vé@vﬁﬁggﬁﬁs the BEQUidetoR- mefhed s fard fighting fire
propel | ent @gsngoat abaeeé o%?i?&%it‘fﬁxd&iﬁiﬁ‘ﬁ 1pdie B %@ée@ﬂbfgais

containers rises in ortion to the anount of gas fr'om the 11 qui
contai ners 8§ t BB pP g@iéntpﬁ%s‘&ﬁn aidrd s. lﬁewmm%cmanél&'-o

fC! ?L_{n gt a-es BeeLALLXtdPE TRARdifg" & Tedst lode "ghs? RrtdiheN3ng ahet he

least one liquid container, said method comprising:

charging said hydraulic accumulators, said charging.
.comprising, -

. interconnecting said hydraulic accumulators into fluid
communication with each other, .

initially filling said hydraulic accumulators with said
gas at said available pressure from said source of said gas,
and .

suk_:sequently filling said liquid container with said
fire-extinguishing liquid from said source of said fire-
extinguishing liquid so that said fire-extinguishing liquid
drives said gas from said liquid container into said gas
container and compresses said gas in said gas container to a
desired initial charging pressure; and

directing said fire-extinguishing 1liquid toward the
f:Lre upon occurrence of the fire, said directing comprising,

pressing said flre-extz.nguz.shz.ng liquid out of said
liquid container with said gas in said gas container at said
charging pressure toward the fire.
_ One preferred embodiment of the present invention will
now be described, by way of example only, with reference to
the accompanying drawing which .

Fig. 1 shows a schematic diagram of one preferred
embodiment of the present invention. '

In the drawing, a drive unit of an installation for
fighting fire is indicated by reference numeral 1. The
drive unit comprises four liquid containers 2 and twb
propellent gas containers 3; the number of the contalners 2
and 3 may vary as desired. In the draw:.ng, the drive um.t:
is ready for use with the ¢ontainers 2 entirely filled with
liquid and with the propellent gas containers 3 charged to a
pressure of about 100 bar. At an activation, the gas

This is the repiasement shet
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ge, all liquid containers as well as all propellent gas con- tainers are
filled wwth so-called start air for diesel en- gines. -7- 4. A nethod
according to any one of the foregoing clains, c har acter i zedin
that floating bodies arranged in the liquid containers for closing a liquid
outlet aperture of the contai ner when the container is enpty. 5. A et hod
according toclaim4, char acter -1i zedinthat gas inlet
apertures of the containers are closed by said floating bodies when the

l'iquid containers
-4 -

containers 3 are connected, one at a time or simultaneously,
to a common feeder line 4, whereby the gas presses the
liquid out of the containers 2 via a common outlet line §
and a feeder line 6 to a current fire zone 7. '

Floating :bodies arranged in the containers 2 are
indicated by 8, a gas feeder line from a separate gas
source, e.g. so-called start air for diesel engines etc. on
a ship, is indicated by 9 and a liquid pump of abéut 100 bar
is indicated by 10. | -

When necessary, if the propellent gas in the containers
3 were wasted for some reason, the drive unit may be charged
to a state ready for use in the following way by means of
start air from the line 9, which start air can be supposed
to have a pressure of about 35 bar. At a first stage, all
containers 2 and 3 are filled with start air to a pressure
of 35 bar, and subsequently, the line 9 is closed. At a
second stage, the-:containers 2 are filled with liquid by
means of the pump 10, the liquid driving the initially fed
gas out of the containers 2 into the containers 3. If each

container 2 and 3, respectively, has the same size, the

containers 3 will be charged to a pressure of about 100 bar.
At an activation of the installétion, the
floating bodies 8 sink downwards in the containers 2 as
soon as the liguid is driven out and reaches the bo:tom
of the respective container when it has been entirelf
emptied. Since it is not usually desirable that the
propellent air flows with the extinguishing liﬁuid to
the seat of fire, the floating bodies 8 are preferably
arranged to close the outlet aperture in the bottom of
the respective liquid container 2. For this purpose, the
floating bodies may be provided e.g. with conical ele-

This is the replasement sheet
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are filled with liquid. 6. A nethod for fighting fire using a source of f
Lre- extinguishing liquid, a source of gas at an avail able pressu- re, and
i nt erconnected hydraulic accunul ators including at | east one gas contai ner
and at |east one liquid container, said nmethod conprising: charging said
hydraul i ¢ accunul ators, said charging conprising, interconnecting said
hydraul i ¢ accunmul ators into fluid conmunication with each other, initially
filling said hydraulic accurmulators with said gas at said avail able
pressure from said source of said gas, and-s&bsequently filling said |liquid

container with said

ments penetrating into the liquid outlet aperture and
closing it when the container is empty. The floating
bodies are preferably provided with corresponding
elements also on the gas side, for securing that ligquid
is not penetrating into the propellent gas containers
while the liquid containers are filled. To construct
closing elements like that does not cause-any difficulty
for one skilled in the art, and therefore, 'they are not
shown in detail in the drawing.

The number of liquid containers 2 and gas con-
tainers 3, as well as their mutual volumes, may vary
according to wishes. No separate gas containers are
needed, but the liquid containers may be closed at the
top, whereby it is naturally sufficient with a valve
effect downwards by the floating bodies 8. Between the
floating bodies 8 and the enclosing container wall,
there is a distinct space, preferably somewhat bigger
than the drawing gives impression of, due to which the
containers 2 can have a simple "rough" construction
without surface finish. Instead of so-called start air,
any other available gas source can be used.

This is the replasement sheet
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firé-extinguishrﬁﬁ_lTﬁﬁTﬁ‘fron1said source of said fire- extinguishing

Liquid somﬂ,ﬂ| ' ' xtinguishing liquid drives said gas from said
l'iquid coh Hm""‘”mygq@ gas con- tainer and conpresses said gas in said
gas container®td a*esired initial charging pressure; and directing said
fire-extinguishing liquid toward the fire upon occurrence of the fire, said
directing conprising, pressing said fire-extinguishing liquid out of said
liquid container with said gas in sai_dgsgas container at said charging
pressure toward the fire.. 7. A method ?or fighting fire substantially as

herein- bef Qe GEnE! gttt TrECHRERS ARe'AY rBECMIaNYI g dr awi ng.

1. A method for fighting fire, whereby a drive unit
comprising a number of hydraulic accumulators is utilized for
delivering extinguishing liquid to a number of spray heads or
sprinklers, c h aracterizedin that, at a first
stage, the hydraulic accumulators are filled with gas from a
gas source having a first pressure, and subsequently at a se-
cond stage, the accumulators are filled with liquid under a
desired initial charging pressure, so that the liquid comp-
resses the gas in the accumulators to the desired initial
charging pressure.:

2. A method according to claim 1, whereby ‘the drive
unit comprises a number of liquid containers connected in
parallel and a number of propellent gas containers likewise
connected in parallel to the liquid containers, whereby pro-
pellent gas of the propellent gas containers is arranged to
drive the liquid out of the liquid containers, charact-
erized in that, at the first stage, all liquid con-
tainers as well as all propellent gas containers are filled -
with the gas from the gas source having the_first pressure,
and subsequently, liquid is pumped into the liquid containers
so that the liquid drives the gas out of the liquid con-
tainers and into the propellent gas containers, whereby the
pressure in the propellent gas containers rises in proportion
to the amount of gas from the liquid containers to the pro-
pellent gas containers.

3. A method according to claim 2, especially for
ships, characterized in that, at the first sta-

' ge, all liquid containers as well as all propellgnt gas con-
tainers are filled with so-called start air for diesel en-
gines.
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- 8- ° ABSTRACT -CHARGH-NG-GF "ACCUMULATORS FOR FI RE FI GHTI NG A net hod for

fighting fire, j ' Ive unit com prising a nunber of hydraulic
accurmul atorm“mm’ ‘] delivering extinguishing liquid to a nunber of
spray heads . »Ihe procedure for avoiding a prema- ture waste

of propellent gas is that, at a first stage, the hydraulic accunulators (2,
3) are filled with gas, and subsequently at a second stage, the
accunul ators are filled with liquid, so_ t.,hgt_ the liquid conpresses the gas.

4. A method according to any one of the foregoing
claims, ch aracterized in’'that floating bodies
arranged in the liquid containers for closing a liquid outlet
aperture of the container when the container is empty.

5. A method according to claim 4, character -
i z e d in that gas inlet apertures of the containers are
closed by said floating bodies when the liquid containers

are filled with liquid.
6. A method for fighting fire using a source of fire-

extinguishing liquid, a source of gas at an available pressu-
re, and interconnected hydraulic accumulators including at
least one gas container and at least one liquid container,
.said method comprising:

charging said hydraulic accumulators, said charging
comprising,

interconnecting said hydraulic accumulators into fluid
communication with each other,

initially filling said hydraulic accumulators with .
said gas at said available pressure from said source of said
gas, and .
subsequentlf-filling said liquid container with said
fire-extinguishing liquid from said source of said fire-
extinguishing liquid so that said fire-extinéuishing liquid
drives said gas from said liquid container into said gas con-
tainer and compresses said gas in said gas container to a
desired initial charging pressure; and

directing said fire-extinguishing liquid toward the
fire upon occurrence of the fire, said directing comprising,

pressing said fire-extinguishing liquid out of said
liquid container with said gas in said gas container at said
charging pressure toward the fire. o

7. A method for fighting fire substantially as herein-
before described with reference to the accompanying drawing.
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ABSTRACT

CHARGING OF ACCUMULATORS FOR FIRE FIGHTING

A method for fighting fire, in which a drive unit com-
prising a number of hydraulic accumulators is utilized
for delivering extinguishing liquid to a number of spray
heads or sprinklers. The procedure for avoiding a prema-
ture waste of propellent gas is that, at a first stage,
the hydraulic accumulators (2, 3) are filled with gas,
and subsequently at a second stage, the accumulators are
filled with liquid, so that the liquid compresses the
gas.
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