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! pjEsent invention relates to ﬂﬂﬁe'FT@HangdnﬁtHodeuﬁgabnuing to the
pr ganbl e of enclosed claim1l l{dj Tromfs) r e- piught ngogguédm®ent 5 according to
thp preanjber/ad4ss! ai ns 7 and %;’"The;(@bj 8aded0fh.t Re:Lay et | DrpdyFig2/ensyi de
a pew nmethod of fighting fire andabkidee- fpghting. @qulpnent W th a strong
pepetrating power and a Iom/consuﬁptiop Rk bire extingui shipg liquid. The
fide fighting methods according to the- 1nvéhf -of-af- & -Eharact eri zed by the
feptures nentioned |n the characterising parts of enclosed clains 1 and 6.

Prgferred enbodi ne gq,q.'f 'n%etéq:ﬂ]pﬁmtosed claims 2 to 5. By neans of
09

sugh a concentrate |rec Irona spray, it is possible to

The present invention relates to a fire fight-
ing equipment, comprising at least one spray head
5 with a number of nozzles directed obliquely sideways.
The object of the invention is to provide a new
fire fighting equipment' with a strong penetrating
power and a low consumption of fire extinguishing
iiquid. | ' :
10 The fire fighting equipment according to the
* invention is mainly characterized in
that the nozzles are arranged to operate under
high pressure for spraying fog-like extinguishing
liquid and
15 that the nozzles are arranged so close to each
other that the fog formation areas of the individual
nozzles intensify the fog'flows and provide a suction
causing the fog formation areas to be compressed into
a continuous directional fog spray.
20 By means of such a directional fog spray, it is
possible to extinguish fires considered extremely

difficult to extinguish, a fire in a friteuse, for
"*.. ' instance, in a short time and with a small amount of
| water. '

25 . Getting the fog spray concentrated as desii‘ed
| depends on several parameters, such as individual
spread angles and mutual main directions of each
nozzle as well as on the drop size; a large indivi-
dual spread angle facilitates contact with the fog
30 screen of adjacent nozzles and thus the total concen-
tration by means of suction from outside. The result-
ing fog flow pattern has a resemblance to a sponge

L ' with a relatively round head.
The concentration becomes stronger with in-
35 creasing operating'pfessure; the fog sprays turn rap-
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extinguish fires considered extrenely difficult to extinguish, a fire in a
friteuse, for instance, in a short time and with a snmall anmount of water.
Concentrating the fog spray in the required manner depends on sever al
paraneters, such as individual spread angles and nutual main directions of

each nozzl awomwds3pass dr opl et sizes. A large individual spread ag@]zmz, 155
facilitates contact with the fog screen of -adjacent nozzles and thus the

total concentration by neans of suction fromoutside. The resulting fog
flow pattern has a resenblance to a sponge with,a relatively round head.
The concentration becones stronger with increasi'ng operating pressure. Wth

i ncreasing operating pgessys. dhe fggg:hspgéﬂérc%/c?rQ?,[ehWDSScE@@EgE&d TPRere-

concentration effect camn be secured Dy neans of a fi nozz irecte
central ly straight doafiterds.Then concentzaticnr cefiteetsBan shet i sacired by

outside and above, ifndldsSRFYa N@2¢thS nozzle directed centrally straight
~ downwards. _ | :

5 In order to secure necessary suction from out-
side and above, if the spray head is mounted on a
ceiling, a certain space of e.g. a couple of centi-
metres shall preferably exist between the ceiling and
the openings of the nozzles. Flue gases generated by

10 the fire will be sucked into the extinguishing fog
and will <thereby be cooled and at least partially
purified. - | '

With the concentration of the different £fog
sprays, the drops therein will collide with one an-

15 other and split into smaller ones, which improves the
extinction effect. '

The initial size of the fog drops shall not be
too big, because the fog sprays of the different noz-
zles then risk 1losing the mutual contact necessarjr

20 for the common fog spray.

_ In each case the drop size as well as the other
parameters at different operating pressureé can be
determined by testing.

"Each nozzle preferably comprises a nozzle

25 socket fastened inside a housing of the spray head,
in which socket are positioned a mouthpiece and,
bearing against it, a whirler, which together with

the moixthpiec_e de_fines a whirl chamber, the whirler

being supported in the housing in such a way that the
30 whirler is set in rotation by the liquid pressure.

The contact surface of the whirler against the
mouthpiece preferably comprises at least one oblique
groove for leading liquid into the whirl chamber.

The spray head is preferably intended to be

35 operated by a high liquid pressure of e.g. 100 bar or
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-2fmounted on a ceiling, a certain space of e.g. a couple of centinetres
shgql | preferably exist between the ceiling and the openings of the nozzles.
FlL. Je gases generated by the fire will be sucked into the extinguishing fog
ang W ll thereby be cooled and at |east partially purified. Wth the
corfcent r aWIO92/20458he di fferent fog sprays, the drops therein pPCTiFISI00188€
wi #h one another and split into smaller ones, which inproves the extinction
ef ffect. The initial size of the fog drops shall not be too big, because the
fod sprays of the different nozzles then rISk§ osi ng the nutual contact
neqessary for the common fog spray.

more to provide the so-called fog formation. The high
operating pressure sets the whirler in high-speed ro-
tation, due to which . the small outfloﬁing'drops are
brought into strong turbulence, which results in in-

5 creased extinction effect thanks to the high speed of
the drops.

The whirler. can preferably be supported in the
housing via a filter and an elastic sealing means
positioned between the whirler and the filter.

. 10 A nozzle formed in this way can be manufactured

* o _ in a length of about 10 to 12 mm, while conventional
nozzles have a length of about 35 to 40 mm. A spray
head of metal provided with e.g. four nozzles accord-
ing to the invention has a weight of about 600 g,

15 while a corresponding spray head provided with con-
ventional nozzles weighs about 3 to 4 kg.

A preferred embodiment of the fire fighting
equipment of the invention is characterized in

that the spray head comprises a nozzle posi-

20 tioned centrally with respect to said nozzles direct-
ed obliquely sideways,
. that the connecting channel from the inlet of
* the spray head to the centrally positioned nozzle,
_ from which channel branchings extend to the nozzles
25 directed obliquely sideways, comprises a spindle hav-
ing a connection to the centrally positioned nozzle,
_ ' that the spindle is arranged to be subjected to
the effect of a force tending to press the spindle,
agaiﬁst the liquid pressure of the inlet of the spray
30 head, to close contact with the inlet, during which
: contact the connection between the inlet and said
nozzles directed'obliquely sideways is closed, while
the connection via the spindle to the centrally posi-
. tioned nozzle remains, and

35 that ‘the operating 1liquid aggregate of the
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In each case the drop size as well as the other paraneters at different
operating pressures can be determ ned by testing. The fire-fighting
equipnments according to the invention are characterized by the features

mentioned in the characterizing parts of enclosed clains 7, 13?@13%!@00155 .
Pref err edWEh®HdMMnt s are defined in enclosed claims 8 to 12 ard 14 to 18. 4

Each nozzle preferably conprises a nozzle socket fastened inside a housing 3
of the spray head, in which socket are positierd a nout hpi ece and, bearing ;
against it, a whirler, which together with the®nouthpi ece defines a whirl 5
chanmber, the whirler_being supported in.,th ous| | uc at the :
whirler is set in ro?%??%%‘?ﬂsﬁ'fﬂfl? ﬁﬁ@ﬁ%@%ﬁég%gni&#%%‘%r%‘gce of :
the whirler against the nothdpi ehe popézating Eressuges at lxafirste stage
oblique groove for |gadingndd dWrd | UsturtdTe¥lidd 622M"PRE- spindle, extin-

guishing liquid being sprayed out through all noz-

5 zles, and at a second stage is overcome by the coun-
terf'orce of the spindle, 1liquid being sprayed out
.- only through the centrally positioned nozzle.
' | This embodiment can preferably be used for
fighting against fire in engine rooms of ships and in
10 spaces comparable to them.

According to' the prevailing opinion, effective

fire fighting within a fire 2zone in an engine room
presupposes an amount of water up to about 500 to 600
litres per minute. To achieve this by means of a pump
15 delivering water directly from a tank, a power of
about 130 to 140 kW is required for the pump.
- The invention. also relates to the provision of
a new installation capable of effective fire fighting
by utilizing a low pump effect.
20 ' The installation is characterized in .
that a liquid pump with a high operating pres-
sure and with a wvolume capacity considerably 1lower
than the amount of water required for extinguishing

-

is arranged to charge a number of hydraul:_‘.c accumula-
25 tors connected in parallel in the rest state of the
installation,

that these hydraulic accumulators are arranged
to deliver extinguishing liquid to a seat of £fire
discovered, and
30 that a qlain line extending to the seat of fire
is arranged to be closed after the hydraulic accumu-
lators have been euiptied-, for a recharge of these
accumulators and, if neéessary, for a new delivery of
extinguishing water.
35 For instance, five hydraulic accumulators con-

— e ————
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pray head is preferably intended to be operated by a high liquid
ure of e.g. 100 bar .or 3 nore to provide the so-called fog
ation. The high operating pressure sets the whirler in high-speed ro-
t ation, due to which the small outflow ng drops are brought into strong

ul encWO 204831 esults in in- creased extinction effect tPGCHFI00ES
speed of the drops.

5

nected in parallel, 50 litres each with a charging
pressure of about 200 bar and a discharged pressure
at rest of about 50 bar, can be used. Such a set of
accumulators is capable of delivering a sufficient
5 amount of water quickly enough to extinguish a fire
broken out.
The liquid pump of the installation can have a
power as low as 15 kW and a volume capacity of about
35 litres per minute. _
10 In the following, the invention will be de-
scribed with reference to exemplifying embodiments
‘shown schematically in the enclosed drawing.

Figure 1 shows an end view of a spray head.
Figure 2 shows a longitudinal section through
15 the spray head according to Figure 1, the spray head
being activated for fire extinguishing.
Figure 3 shows a longitudinal section through
the spray head according to Figure 1, the spray bead
being activated for cooling.

. 20 Figure 4 shows a side sectional elevation of a
preferred embodiment of a nozzle.
Figure 5 shows, like Figure 4, an alternative
h : ' " embodiment of a nozzle. _
. - Figure 6 shows schema_tically an example of an
25 installation in which the spray heads according to
Figufes 1 to 3 preferably can be used.
In the figures 1 to 3, the reference numeral 1
" indicates generally a spray head. A housing or a body
of the spray head 1 is indicated by 2 and four noz-
30 zles directed obliquely downwards to the side are
indicated by 3.
A nozzle directed downward and positioned cen-
trally with respect to the nozzles 3 is indicated by
4.
35 A ligquid inlet of the spray head is indicated
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The whirler can preferably be supported in the housing via a filter and an
el astic sealing nmeans positioned between the whirler and the filter. A
nozzle formed in this way can be manufactured in a |l ength of about 10 to 12

mm  while conyopiloeeml nozzles have a length of about 35 to 40 garfhﬁwwg#
head -of metal provided with e.g. four nozzles accord- ing to the~inventi

has a wei ght of about 600 g, while a corresponding spray head provided with
con- ventional nozzles weighs about 3 to 4 kg. A preferred enbodi nent of
the fire fighting equipnment of the invention i& characterized in

by 5. The inlet 5 changes into an axial boring 6 a
little expanded'with respect to the inlet, from which
boring borings 7 extend to the side nozzles 3. In the
axial boring 6 is positioned a spindle 8 with a

5 through axial boring 9 leading to the centrally posi-
tioned nozzle 4 usually directed downwards.

A'spring 10 is arranged to press the end of the
spindle 8 against a shoulder 11 formed in the inlet
5. | o

10 If the pressure acting on the end of the spin-
dle 8 wvia the inlet 5 overcomes the force of the
spring 10, the spindle 8 takes a-position according
to Figure 2. In this position, liquid can flow from
the inlet 5 partially through the boring 9 of the

15 spindle 8 to the centrally positioned nozzle 4 and
partially via an annular space 12 between the spindle
8 and the wall of the boring 6 through the borings 7
extending from the boring 6 to the side nozzles 3.

If the force of the spring 10 overcomes the

20 pressure counteracting via the inlet 5, the spindle 8
takes the position according to Figure 3. In this
position, the end of the spindle 8 is in close con-
tact with the shoulder 11 of the inlet 5; the connec-
tion to the side nozzles 3 is closed, while the con-

25 nection to the centrally positioned nozzle 4 remains.

) A spray head according to Figures 1 to 3 is es-
pecially suitable for being used for fire fighting in
engine rooms of ships and spaces comparable with
them, and thereby it is preferable to use a number of

30 hydraulic accumulators connected in parallel as drive
aggregate for extinguishing liquid. '

Initially, the water pressure is so high that
each spindle 8 of the spray heads 1 takes a position
according to Figure 2, whereby liquid is sprayed out

35 through all nozzles, extinguishing the fire. With the
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the spray head conprises a nozzle posi-
aid nozzles direct- ed obliquely si-deways, that the connecting channel.

the inlet of the spray head to the centrally positioned nozzle, from

h channel branchings extend to the nozzles directed obliquely_sidemays
® hav- ing a connection to the centrally pomp/mgiboss

ri ses

: 1
l e, that the spindle is arranged to be subjected to the effect of a
forjce tending to press the spindle, against the liquid pressure of the
et of the spray head, to close contact with7the inlet, during which

10

15

20

25

30

35

hydrauiic accumulators approaching discharge, the
water pressure falls in the inlet 5 of the spray
heads and the spray head 8 takes the position accord-~
ing to Figure 3. The rest of the water is sprayed out
through each central nozzle 4 and has a function of
cooling in the first place.

In Figures 4 and 5, the reference numeral 20
indicates a mouthpiece of the nozzle intended for
spreading liquid in the form of fog-like drop forma-
tion. For this purpose, the liquid in a space 21 in
front of an outlet 33 of the mouthpiece 20 must be
subjected to stroﬂg whirling motion provided by means
of a whirler 22 bearing against the body of the
mouthpiece 20, the contact surface of which whirler
against the inner conical surface of the mouthpiece
20 in the embodiment of Figure 4 is provided with at
least one groove, suitably e.g. four preferably obli-
que grooves 23, for the liquid flowing in from a feed
channel 7 via a disc filter 25,.preferably a sintered
metal filter, to an annular spéce between a nozzle
socket 24 and the whirler 22, which groove 23 leads
to the whirl chamber 21. '

A nozzle seat of the housing 2 is provided with
an annular shoulder 26, against which the sinter fil-
ter 25 bears thanks to the influence of the nozzle
socket 24, which is fastened to the housing 2 by

means of a threading 32 and presses the mouthﬁiece 20

against the whirler 22 and further via an elastic
sealing, preferably in the form of an O ring 25 of a
thickness of e.g. 1 mm, against the sinter filter 25
and the shoulder 26 of the housing 2.

For a satisfactory operation of the nozzle,
close contact between the annular shoulder 26 of the
housing 2 and the filter 25 as well as between an an-
nular shoulder 30 of the sprinkler housing 2, ‘the

tioned centrally with respecta
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contact the connection between the inlet and said nozzles directed
obliquely sideways is closed, while the connection via the spindle to the

cefitral ly posi -

spi ndl e,

extin-

ti oned nozzle remains, and that the operating liquid

aggregat e ofwe2/20458 spray head has a reducabl e operating Pr eSSy l-‘fﬁ/ﬁdﬁ&
the operating pressure at a first stage overcomes the counterforce o

10

15

20

25

30

35

8

shoulder bearing against a flange 31 .of the socket
24, is required; the fhreading 32 is not tight.

A required sealing is achieved thanks to an
elastic sealing means 28, which automatically compen-
sates for deviations in tolerance as far as the
shoulders 26 and 30 with respect to the filter 25 and
the flahge 31 are concerned, and in addition, keeps
the whole joint tight and enables a relatively loose,

i.e. untight installation of the £filter 25 on a tap -

34 of the whirler 22 at 29.

Under the influence o©of the pressure of the
driving 1liquid, the whirler 22 can rotate alone,. to-
gether with the O ring 28 and even bring along the
filter 25, depending on mutual friction ratios.

In the alternative embodiment of Figure 5, the
whirler is indicated by 40. Grooves 42 leading to the
whirl chamber are not oblique, but on the other hand,
the whirler 40 comprises a support flange, which is
provided with e.g. four oblique grooves 41, by means
of which the pressure of the driving liquid sets the
whirler 40 in rotation. Between the support f£flange
and the bottom of the nozzle seat is arranged an
elastic sealing ring 43. The grooves 41 are deeper
than the thickness of the sealing ring 43.

The whirler can also be brought into rotation
in other ways within the scope of the enclosed
claims.

The spray head can have four nozzles 5 directed
obliquely downwards at an angle of about 45°. Especi-
ally when the individual nozzles are formed in accor-

'dance with the enclosed drawing, in which the nozzles

take up relatively little space and can therefore be
placed close to each other, it is possible to achieve
concentration of the fog formation of the individual

nozzles into a directional spray. The concentration
- —_—
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#ning liquid being sprayed out through all noz- zles, and at a second
iffe is overcone by the coun- terforce of the spindle, |iquid being
:gyed out only through the centrally positioned nozzle. This enbodi ment
preferably be used for fighting against fire in engine roonms of ships
in spXOH2/2:M8Barabl e to them According to. the prevaili ndPGFIS260155
ctive fire fighting within a fire zone in an engi ne room presupposes an
nt of water up to about 500 to 600 litres per nminute. To achieve this
ans of a punp delivering water directly f8oma tank, a power of
becomes stronger when the operating pressure 'in-
creases; the 'fog sprays turn quickly towards each
other and are accompanied thereafter. The concentra-
_ tion effect can be secured by means of a fifth nozzle
5 4 directed centrally straight downwards. Achieving
the desired concentration of the fog spray depends on
several parameters, primarily on individual spread
angles and mutual main directions of the individual
nozzles; a large individual spread angle facilitates
10 contact with the fog screen of adjacent nozzles and
* thus the total concentration by means of suction from
' outside. The resulting fog flow pattern has a resem-
blance to a sponge with a relatively round head. The
. initial drop size of the nozzles 3 can preferably be
15 about 60 pm, while the drop size of the central noz-
- zle 4 can be about 80 um. '

Figure 6 shows schematicélly an embodiment of
an installation especially intended for fire fighting
in éngine rooms of ships and other such spaces.

20 - The reference numeral 50 of the figure indi-
| cates a liquid pump, the driving motor of which is
indicated by 51. Three pressure governors, preferably

'.l' . adjusted to react at 50 bar, 180 bar and 200 bar, re-
spectively, are indicated by 52, 53, 54, respective-
25 ly.

- The numeral 55 indicates five hydraulic accumu-
lators connected in parallel, 50 litres each with a
charging pressure of about 200 bar and a discharged
pressure at rest of about 50 bar. Reference numerals
30 56, 57, 58 and 61 indicate valves, the lastmentioned
of which is preferably manual. Two pneumatic accumu-
lators with a charging pressure of e.g. 7 bar are
indiéated by 59 and 62, 60 indicates a line extending
from the accumulator 59 to the control valves 57 and
35 58.

—_—
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about 130 to 140 kWis required for the punp. The invention also relates to
the provision of a newinstallation capable of effective fire fighting by
utiFlizing a low punp effect. The installation is characterized in that a
liquid punp, Wi th hi gh operating pres- sure and with a vol une acit

consi derably\amhan the amount of water required for exti ngHCE “9155
arranged to charge a nunber of hydraulic accunula- tors connected in

parallel in the rest state of the installation, that these hydraulic
accunul ators are arranged 10

The numeral 63 indicates a fire zone, in which
are placed a number of spray heads 1; the feeder from
the hydraulic accumulators 55 to the fire zone 63 is

" indicated by 64, 65. A water pipe ex_tending to the
5 pump 50 is indicated by 66.

In the rest state of the equipment, the hydrau-
lic accumulators 55 are charged up to 200 bar and the
'pump 50 and the motor 51 are each out of function.
The valves 56 are closed, the pneumatic accumulators

10 59 and 62 are charged up to 7 bar and the valves 57
and 58 are currentless. The valves 61 are unactivat- ‘
ed. ' ;

In case of a fire alarm, an electric signal is
produced at the fire centre, which in a ship usually

15 ' is situated on 'Ehe bridge, to the valve 58, due to
which the valve spindle is displaced and the wvalve
leads pressure to a precontrol part of the valve 57,
which part moves the spindle to the opposite end po-
sition. The valve 57 leads the pressure to the oppo-

20 site area of a torsional cylinder of the valve 56 and
the cylinder moves to the other end position. The
valve 56, such as a ball valve, is now open and water
flows to the spray heads 1. : -

After the pressure of the hydraulic accumula- ™

25 tors 55 has fallen to 50 bar, the pressure governor
52 produces a signal' to the wvalve 58, which becomes
currentless and is moved to the basic position, and
also the valve 57 is moved to the basic position and
the valves 56 are closed. The pump 50 and the motor

30 51 have both received a starting signal at 180 bar
from the pressure gdvernor 53 and charge the hydrau-
lic accumulators 55 up to 200 bar, after which the
pump 1s stopped by the pressure governor 54. In the
embodiment according to. Figure 4, the pump 50 can

35 have a volume flow of about 35 litres per minute and
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to deliver extinguishing liquid to a seat of fire discovered, and that a
mefn |line extending to the seat of fire is arranged to be closed after the
hyfiraul i c accunu- | ators have been enptied, for a recharge of tEese
acgunul a % i f necessary, for a new delivery of extinguis wat er .
Fof i nstEa‘g(c:)e, o2 hydraul i ¢ accunul ators con- 5 PCT/FB%/OOISS

11

the motor 51 a power of 15 kW. The charging time of.
the hydraulic accumulators 55 will be about 5 min-
utes, after which the equipment is ready to repeat
the same procedure. o
5 The manual valve 61 operates in the same way as
the valve 58, except that water flows into the system
as long as the valve 61 is kept activated. After the
pressure has fallen, the valve shall be . closed for a
recharge of the accumulators 55. :
10 The pneumatic accumulators 59 and 62 are kept
charged by a compressed-air system.
In the embodiment shown in the drawing, in the
individual spray heads the force of the spring 10
acting. on the spindle 8 is fitted preferably in such
15 a manner that the spindle 8 within the range of pres-
sure of 200 bar to about 70 bar takes ~the position
according to Figure 2 and within the range of pres-
sure of about 70 bar to 50 bar takes the position
according to Figure 3. Between 200 bar and 70 bar, a
20 © volume flow of 'typically 6,5 litres per minute on an-
' aVefage can be obtained, and between 70 bar and 50
bar, a flow of about 2 litres per minute. _
By means of five hydraulic accumulators with a
nominal volume of 50 litres each, an initial charging

25 _preséure ‘of 50 bar and maximum working pressure of
200 bar, a water volume of about 190 1litres is
available.

An equipment like this provided with a suitable

number of spray heads 1 can, without difficulties,

30 meet a demand for water of about 120 litres in ap-
proiimately 10 seconds within the pressure area of

200 to 70 bar, and after that, a demand for water of

about 70 litres in approximately 25 seconds within

the pressure area of 70 to 50 bar, thus in tdtal 190

35 litres in 35 seconds.
' een Re \aced
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nected in parallel, 50 litres each with a charging pressure of about 200
bar and a dlscharged pressure at rest of about 50 bar, can be used. Such a
sét of accunulators is capable of delivering a sufficient amount of water
quickly e xtinguish a fire broken out. The liquid pu

I nstal | at mh&éve a power as low as 15 kWand a vol une ca%@%&ls
about 35 litres per mnute. In the follow ng, the inventd be de-
scribed with reference to exenpllfylng enbodi ments shown schenatlcal

RS g

1. A fire f£fighting equipment, comprising at
least one spray head with a number of nozzles prefer-
5 ably directed obliquely sideways,' characterr-
izedin | _
that the nozzles are arranged to operate under
high pressure for spraying fog-like extinguishing
liquid and
10 that the nozzles (3) are arranged so close to
each other that the fog formation areas of the indi- -
vidual nozzles intensify the fog flows and provide a

suction for the concentration of the fog formation
areas into a continuous directional fog spray.

15 : 2. A fire fighting equipment according to claim
1, characterdized in that the nozzles
(3) are arranged to spray extinguishing liquid with
an initial drop size of about 60 pm.

3. A fire fighting equipment according to claim

20 1, characte rized in

that the spray head (1) comprises a nozzle (4)
positioned centrally with respect to said nozzles (3)
directed obliquely sideways,

that a connecting channel (6) £from the inlet

25 (5) of the spray head (1) to the centrally positioned
nozzle (4), from which channel (6) extend branchings
(7) to the nozzles (3) directed obliquely sideways,
comprises a spindle (8) having a connection (9) to
the centrally positioned nozzle (4),

30 . that the spindle (8) is arranged to be subject-
ed to a force (10) tending to press the spindle (8),
against the liquid pressure in the inlet (5) of the

~ spray head (1), to close contact with the inlet (5),
during which contact the connection between the inlet

35 (5) and said nozzles (3) directed obliquely sideways

—— e
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Fi e 1 shows an end view of a spray head. Figure 2 shows a | ongitudinal
secgFon through the spray head accordingto—+igure—3i—the spray head being.

act @gvated for -fire extinguishing. Fi gurm m ﬂ tudl nal section
t hr gugh the spray head according to Fi m head bein
act pvat ed“ﬁQ)?f’ G‘Xﬁ ng. Figure 4 shows a | evat PEYF92/00155

preferred enbodi nent of a nozzle. Figure 5 shows, Ilke Figure 4, an
al tgrnative enbodi ment of a nozzle. Figure 6 shows schematical ly an exanpl e

of fn ' 13
is closed, while the connection (9) via the spindle
(8) to the centrally positioned nozzle (4) remains,
and o o -
that the driving liquid aggregate (26) of <the
5 spray head (1) has a reducable operating pressure so
that <the operat'ing pressure at a first stage
overcomes the counterforce (10) of the spindle (8),
extinguishing 1liquid being sp:ayed out through all
nozzles (3, 4), and at a second stage is overcome by
10 the counterforce (10) of the spindle (8), liquid be-
* ing sprayed out only through the centrally posit_ioned

nozzle (4).
4. A fire fighting equipment accordlng to claim
3, characterized in that the connection
15 in the spindle (8) from the inlet (5) to the central-
ly poeitioned nozzle (4) comprises an axial boring
(9). : . :
5. A fire fighting equipment according to claim
3, characterized in that the counter-
20 _force acting on the spindle (8) is provided by means
of a spring (10).
6. A fire fighting equipment according to claim
'ﬂ.. 5, characterized in that the force of
the spring (10) is adapted to correspond to a pres4
25 sure of about 70 bar in the inlet (5) of the spray
head (1).
' 7. A fire fighting equipment according to claim
3, characterized in that the driving
liquid aggregate of the spray head (1) comprises a
30 number of hydraulic accumulators (55) connected in
parallel. '
B. A fire fighting equipment according to claim
7, characterized in that the hydraulic
accumulators (55) have a working charging pressure of
35 about 200 bar and a discharged pressure at rest of
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installation in which the spray heads according to Figures 1 to 3
preferably can be used. In the figures 1 to 3, the reference nuneral 1

i ndi cates. general 'y a spray head. A housing or a body of the spray head 1
is indicated by 2 and four noz- zles directed obliquely dowwards to the

side are i-nW@

3. A nozzle directed downward and positi oREW/K9{00155

trally with respect to the nozzles 3 is indicated by 4.__A liquidinlet—of

the spray head is indicated

10

15

20

25

30

35

e |

9. A fire fighting equipment, especially for
fire fighting in engine rooms of ships and 1like
spaces, by utilizing a fire f£fighting equipment of
claim 3, characterized in

that a liquid pump (50) with a high operating
pressure and with a volume capacity considerably low-
er than the amount of liquid required for extinguish-
ing is arranged to charge a number of hydraulic accu-
mulators (55) connected in parallel in the rest state
of the equipment,

that these hydraulic accumulators (55) are ‘ar-
ranged to deliver extinguishing liquid to a seat of
fire discovered, and

that the main line (65) extending to the seat
of fire is arrenged to be closed after the hydraulic
accumulators (55) have been emptied, for a recharge
of these accumulators and, if necessary, for a new
delivery of extinguishing water.

10. A fire fighting eduipment according to
claim 1, characterdized in that each
nozzle (3) comprises a nozzle socket (24) fastened
inside a housing (2) of the spray head, in which
socket is positioned a mouthpiece (20) and a whirler
(22) arranged to bear ageinst it, which whirler to-
gefhe: with +the mouthpiece (20) defines a whirl
chamber (2), and that the whirler (22) is supported
in the housing (2) in such a manner that the whirler
is set in rotation by the liquid pressure.

11. A fire fighting equipment according to
claim 10, characterized in that the
contact surface of the whirler (22) against the
mouthpiece (20) comprises at least one obligque groove
(23) for leading liquid to the whirl chamber (21).

12. A fire f£fighting equipment according to
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6 bf 5. The inlet 5 changes into an axial_horing 6 a little expanded with
respect to the inlet, fromwhich boring borings 7 extend to the side
nozkles 3. In the axial boring 6 is pojmuﬂrﬂ Imjmnml’o 8 with a

t hrpugh aYQ:92/88453ng 9 | eading to the c ned POTZFI92/00155
usupl Iy directed downwards. A spring 10 i's arrang td to *press the end of the

spiphdl e 8 against a shoulder 11 forned in the inlet 5.
15

claim 10 or 11, characterized in that
‘the whirler (22) is supported in the sprinkler hous-
ing (2) via a filter '(25) and an elastic sealing
means (28) positioned between the whirler (22) and
5 the filter (25). '

i3. A | fire fighting equipment according to
claim 12, characterized in that the
elastic sealing means is an O ring (28) positioned
around a tap (34) provided on the whirler (22).

10 14. A fire f£fighting equipment according to
g claim 12, Ccharacterized in that the
filter (25) comprises a metallic, preferably sintered

disc filter positioned around a tap (34) provided on
the whirler (29).
15
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he pressure acting on the end of the spin- dle 8 via the inlet 5
cones the force of the spring 10, the spindle 8 takes a position

oV

acqording to Figure 2. In this position, liquid can flowfromthe inlet 5 .
parfti al | yYYOf2620483t he boring 9 of the spindle 8 to.the centr osi tioned
'nozzle 4 and partially via an annul ar space 12 between the sﬁHﬁ%ﬂb@m@H@
thg wall of the boring 6 through the borings 7 extending fromthe boring 6

toJthe side nozzles 3. If the force of th&X%pring 10 overcones the pressure

coynteracting via the inlet 5 the spindle 8 takes the position according

tolFigure 3. In this 2

5
9 | !
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. j
|
!
3 3
10
4

FIG. 3
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24

p sition, the end of the spindle 8 is in close con- tact with the shoul der
1§ of the inlet 5; the connec- tion to the side nozzles 3 is closed, while
tdhe con to the centrally positi oned nozzle 4 remains ray head
.af cordlhvélsgzw%.:res 1to 3 is es-2ffcially suitabl.e for be?ﬁé"ﬁgi&ué
fyre fighting in engine roons of shigs and spaces conparable with them and
thereby it is preferable to us@ r hydraul i ¢ accumnul at ors
cpnnected in parallel as @gve r f or eX@@ngui shing |iquid.
lhitially, the water pressw e hy h spindle 8 of the spray
hpads 1 takes a position
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M charge, the water pressur

. b sprovp $9ekss takes the p03|t|on accor
¥ water 1s sprayed out through %h central nozzl e 4 and

'coollnqm the first place. _

ing to Figure
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flowing in frg%¥3 F988£9H9 gquis&ggk . CEIPT ﬂmht
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-----------------------

3 The pregsent ipvention relates to a fire fight-
ing;zequipment, comprising at least one spray head
yifh a number of nozzles directed obliquely sideways.

_:' The object of the invention is to provide a new
fire fighting equipment with a strong penetrating
power and a low consumption of fire extinguishing
liquid.

The fire fighting equipment according to the
invention is mainly characterized in

that the nozzles are arranged to operate under
high pressure for spraying fog-like extinguishing
liquid and

that the nozzles are arranged so close to each
other that the fog formation areas of the individual
nozzles intensify the fog flows and provide a suction
causing the fog formation areas to be compressed into
a continuous directional fog spray.

By means of such a directiénal fog spray, it is
possible to extinguish <fires considered extremely
difficult to .extinguish, a fire in a £friteuse, for
instance, in a short time and with a small amount of
water.

Getting the fog spray concentrated as desired
depends on several parameters, such as inqividual
spread angles and mutual main directions of each
nozzle as well as on the drop size; a large indivi-
dual spread angle facilitates contact with the fog
screen of adjacent nozzles and thus the total concen-
tration by means of suction from ocutside. The result-
ing fog flow pattern has a resemblance to a sponge
with a relatively round head.

The concentration becomes stronger with in-
creasing operating pressure; the fog sprays turn rap-
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channel

annul ar space between a nozzle socket 24 and the whirler

7 via a disc filter 25, preferably a sintered netal filter,

23 leads to the whirl chanber 21. A nozzle seat of the housing 2 is
provi ded with an annul ar shoul der 26, against which the sinter fil- ter 25
bears thanks to the influence of the nozzle socket 24, which is fastened to
the housing 2 by neans of a threading 32 and presses the nout hpi ece 20

agai nst the whirler 22 and further via & el astic sealing, preferabl
the formof an O ring 25 of a thickness of e.g. 1 nmm against the si

filter

25

idly toward each other and are accompanied there-
after. The concentration effect can be secured by
means of a fifth nozzle directed centrally straight
downwaxrds.

In order to secure necessary suction from out-
side and above, if the spray head 'is mounted on a
ceiling, a certain space of e.g. a couple of centi-
metres shall preferably exist between the ceiling and
the openings of the nozzles. Flue gases generated by
the fire will be sucked into the extinguishing fog
and will thereby be cooled and at least partially
purified. | )

With the concentration of the different fog
sprays, the drops therein will collide with one an-
other and split into smaller ones, which improves the
extinction effect.

The initial size of the fog drops shall not be
too big, because the fog sprays of the different noz-
zles then risk losing the mutual contact necessary
for the common fog spray.

'In each case the drop size as well as the other
parameters at different operating pressures can be
determined by testing.-

Each nozzle preferably comprises a nozzle
socket fastened inside a housing of the spray head,
in which socket are positioned a mouthpiece and,
bearing against it, a whirler, which together with
the mouthpiece defines a whirl chamber, the whirler
being supported in the housing in such a way that the
whirler is set in rotation by the liquid pressure.

The contact surface of the whirler against the
mouthpiece preferably comprises at least one oblique
groove for leading liquid into the whirl chamber.

The spray head is preferably intended to be
operated by a high liquid pressure of e.g. 100 bar or

to an

22, which groove

y in
nt er
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and’t he shoul der 26 of the housing 2. For a satisfactory operation of the
nozzl e, close contact between the annul ar shoul der 26 of the housing 2 and
the filter 25 as well as between an an- nul ar shoul der 30 of the sprinkler
housi ng 2, the 8 shoul der bearing against a flange 31 of the socket 24,

Is required; the threading 32 is not tight. Arequired sealing is achieved
t hanks to an 3

more to provide the so-called fog formation. The high
operating pressure sets the whirler in high-speed ro-
tation, due to which the small outflowing drops are
brought into strong turbulence, which results in in-
creased extinction effecf thanks to the high speed of
the drops.

The whirler can preferably be supported in the

"housing via a filter and an elastic sealing means
positioned between the whirler and the filter.

A nozzle formed in this way can be manufactured
in a length of about 10 to 12 mm, while conventional
nozzles have a lehgth of about 35 to 40 mm. A spray
head of metal provided with e.g. four nozzles accord-
ing to the invention has a weight of about 600 g,
while a corresponding spray heéd provided with con-
ventional nozzles weighs about 3 to 4 kg.

A preferred embodiment of the fire fighting
equipment of the invention is characterized in

that the spray head comprises a nozzle posi-
tioned centrally with respect to said nozzles direct-
ed obliquely sideways,

that the connecting channel from the inlet of
the spray head to the centrally positioned nozzle,
from which channel branchings extend to the nozzles
directed” obliquely sideways, comprises a spindle hav-
ing a connection to thé centrally positioned nozzle,

' that the spindle is arranged to be subjected to
the gffect of a force tending to press the spindle,
against the liquid pressure of the inlet of the spray
head, to close contact with the inlet, during which
contact the connection between the inlet and said-
nozzles directed obliquely sideways is closed, while
the connection via the spindle to the centrally posi-
tioned nozzle remains, and

that  ‘the operating 1liquid aggregate of the

REPLACEMENT SHEET
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el astic sealing neans 28, which automatically conpen- SCBE?L&thgev+g-

ILn tolerance as far as the shoulders 26 and 30 with resy

25 and the flange 31 are concerned, and in addition, keqpg the whole joi
tight and enables a relatively |oose, i.e. untight inst3l
filter 25 on a tap 34 of the whirler 22 at 29. Under tHe
the pressure of the driving liquid, tghe whirler 22 cgn

gether with the Oring 28 and even bring along the filtdgr

Y1 dg

at() GroRC 13%%6e
i nfl uence of

&

n{

tatear one,
25, dependi ng

t d

mutual fricti gBradth@sa Ndls tderddtCapDei ¥SeLaOAE "BREsShirkl gore 5, the
that the operating pressure at a first stage
overcomes +the counterforce o¢f the spindle, extin-

guishing liquid being sprayed out through all noz-

zles, and at a second stage is overcome by

the coun-

terforce of the spindle, 1liquid being sprayed out

only through the centrally positioned nozzle.

This embodiment can preferably be

used for

fighting against fire in engine rooms of ships and in

spaces comparable to them.
According to the prevailing opinion,

effective

fire fighting within a  fire zone in an engine room

presupposes an amount of water up to about 500 to 600

litres per minute. To achieve this by means

cf a pump

delivering water directly from a tank, a power of
about 130 to 140 kW is required for the pump.
The invention also relates to the provision of

a new installation capable of effective fire fighting

by utilizing a low pump effect.
The installation is characterized in

that a liquid pump with a high operating pres-

sure and with a volume capacity considerably lower

than the amount of water required for extinguishing

is arranged to charge a number of hydraulic accumula-

tors connected in parallel in the rest state of the

installation,

that these hydraulic accumulators are arranged
to deliver extinguishing 1liquid to a seat of fire

discovered, and

that a @ain line extending to the seat of fire
is arranged to be closed after the hydraulic accumu-
lators have been emptied, for a recharge of these
accumulators and, if necessary, for a new delivery of

extinguishing water.

For instance, five hydraulic accumulators con-



whitler is indicated by 40. Grooves 42 leading to the &EPL&&&‘”“ﬁféﬁgﬂﬂ

obl i que, but on the other hand, the whirler 40 conprises Support flange
which is provided with e.g. four oblique grooves 41, by ane ptralges t
pressure of the driving liquid sets the whirler 40 in ro i on. Between

support flange and the bottom of the nozzle seat is arrahget-an—etastitT
sealing ring 43. The grooves 41 are deepgr than the thickness of the

he
t h

sealing ring 43. The whirler can also be brought into rotatron in other
ways within trecmdpeinf paralded,0s8d dlitres each with a charging

pressure of about 200 bar and a discharged pressure
at rest of about 50 bar, can be used. Such a set of
accumulators is capable of delivering a sufficient
amount of water quickly enough to extinguish a fire
broken out.

The liquid pump of the installation can have a
power as low as 15 kW and a volume capacity of about
35 litres per minute. '

In the following, the invention will be de-
scribed with reference to exemplifying embodiments
shown schematically in the enclosed drawing.

Figure 1 shows an end view of a spray head.

Figure 2 shows a longitudinal section through
the spray head according to Figure 1, the spray head
being activated for fire extinguishing.

Figure 3 shows a longitudinal section through
the spray head according to Figure 1, the spray head
being activated for cooling.

Figure 4 shows a side sectional elevation of a
preferred embodiment of a nozzle.

Figure 5 shows, like Figure 4, an alternative
embodiment of a nozzle.

Figure 6 shows schematically an example of an
installation in which- the spray heads according to
Figures 1 to 3 preferably can be used.

- In the figures 1 to 3, the reference numeral 1
indicates generally a spray head. A housing or a bedy
of the spray head 1 is indicated by 2 and four noz-
zles directed obliquely downwards to the side are
indicated by 3.

A nozzle directed downward and positioned cen-
trally with respect to the nozzles 3 is indicated by
4.

A liquid inlet of the spray head is indicated

—



The spray head can have four nozzles 3 directed obliquel v -
angl e of about 45. Especi- ally when the individual nozz REPLA _ﬁmﬁﬁﬁﬁﬁﬁ7
accor- dance with the enclosed drawing, in which the nozgl §§ take up
relatively little space and can therefore be placed cl os¢ {o0caoFconRér,
IS possible to achieve concentration of the fog formatiof ¢f the individ
nozzles into a directional spray. The coqfentration 9

by 5. The inlet 5 changes into an axial boring 6 a
little expanded with respect to the inlet, from which
borihg borings 7 extend to the side nozzles 3. In the
axial boring 6 1is positioned a spindle 8 with a
through axial boring 9 leading to the centrally posi-
tioned nozzle 4 usually directed downwards.

A spring 10 is arranged to press the end of the
spindle 8 against a shoulder 11 formed in the inlet
5.

If the pressure acting on the end of the spin-
dle 8 via the inlet 5 overcomes the force of the -
spring 10, the spindle 8 takes a position according
to Figure 2. In this position, liquid can flow from
the inlet 5 partially through the boring 9 of the
spindle 8 to the centrally positioned nozzle 4 and
partially wvia an annular space 12 between the spindle
8 and the wall of the boring 6 through the borings 7
extending from the boring 6 to the side nozzles 3.

If the force of the spring 10 overcomes the
pressure counteracting via the inlet 5, the spindle 8
takes the position according to Figure 3. In this
position, the end of the spindle 8 is in close con-
tact with the shoulder 11 of the inlet 5; the connec-
tion to the side nozzles 3 is closed, while the con-
nection to the centrally positioned nozzle 4 remains.

A spray head according to Figures 1 to 3 is es-
pecially suitable for being used for fire fighting in
engine rooms of ships and spaces comparable with
them, and thereby it is preferable to use a number of
hydraulic accumulators connected in parallel as drive
aggregate for extinguishing liquid.

Initially, the water pressure is so high that
each spindle 8 of the spray heads 1 takes a position
according to Figure 2, whereby liquid is sprayed out
through all nozzles, extinguishing the fire. With the



beconmes stronger when the operating pressure in- creas
t.urn quickly towards each other and are acconpani ed thgr
concentra- tion effect can be secured by neans of a fif
centrally straight downwards. Achieving the desired con
fog spray depends on several paraneters, primarily on i
angl es and nutual main directions of the individual noz
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i ndi vidual spread angle facilitates contéht mnth the f
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nozzl es and thus_the total concentration ns of suction from outside.

The resul ti ng BERFIMHAF paEEPAUAEEOES ¢ r°a° ing discharge, the

water pressure falls in the inlet 5 of the spray
heads and the spray head 8 takes the position accord-
ing to Figure 3. The rest of the water is sprayed out
through each central nozzle 4 and has a function of
cooling in the first place.

In Figures 4 and 5, the reference numeral 20
indicates a mouthpiece of the nozzle intended for
spreading liquid in the form of fog-like drop forma-
tion. For this purpose, the liquid in a space 21 in
front of an outlet 33 of the mouthpiece 20 must be
subjected to strong whirling motion provided by means
of a whirler 22 bearing against the body of the
mouthpiece 20, the contact surface of which whirler
against the inner conical surface of the mouthpiece
20 in the embodiment of Figure 4 is.provided with at
least one groove, suitably e.g. four preferably obli-
gue grooves 23, for the liquid flowing in from a feed
channel 7 via a disc filter 25, preferably a sintered
metal filter, to an annular space between a nozzle
socket 24 and the whirler 22, which groove 23 leads
to the whirl chamber 21.

A nozzle seat of the housing 2 is provided with
an annular shoulder 26, against which the sinter £il-
ter 25 bears thanks to the influence of the nozzle
socket 24, which is fastened to the housing 2 by
means of a threading 32 and presses the mouthpiece 20
against the whirler 22 and further via an elastic
sealing, preferably in the form of an O ring 25 of a
thickness of e.g. 1 mm, against the sinter filter 25
and the shoulder 26 of the hoﬁsing 2.

For a satisfactory operation' of the nozzle,
close contact between the annular shoulder 26 of the
housing 2 and the filter 25 as well as between an an-
nular shoulder 30 of the sprinkler housing 2, the
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bl ance to a sponge with a relatively round head. The initial—drop—srzeof
t.he nozzles 3 can preferably be about 60 pm while the drop s!cigq%{pmg
central noz- zle 4 can be about 80 pm Figure 6 shows sch tical an
enbodi ment of an installation especially intended for fir ighting in
engi ne roons of ships and other such spaces. The referenc nunera! 50 of
the figure indi- cates a liquid punp, the driving notor of et TS

i ndi cated by 51. Three pressure governor®8 preferably adjusted to react at

50 bar, 180 bar, and 200 bar, re- spectively, are indicated by 52, 53, 54,
respecti ve- shoulder bearing against a flange 31 of the socket

24, is required; the threading 32 is not tight.
A required sealing is achieved thanks to an

elastic sealing means 28, which automatically compen-
sates for deviations in tolerance as far as the
shoulders 26 and 30 with respect to the filter 25 and
the flange 31 are concerned, and in addition, keeps
the whole joint tight and enables a relatively loose,
i.e. untight installation of the filter 25 on a tap
34 of the whirler 22 at 29.

Under the influence of the pressure of the

-driving liquid, the whirler 22 can rotate alone,. to-

gether with the O ring 28 and even bring along the
filter 25, depending on mutual friction ratios.

In the alternative embodiment of Figure 5, the
whirler is indicated by 40. Grooves 42 leading to the
whirl chamber are not oblique, but on the other hand,
the whirler 40 comprises a support flange, which is
provided with e.g. four oblique grooves 41, by means
of which the pressure of the driving liquid sets the
whirler 40 in rotation. Between the support flange
aﬁd the bottom of the nozzle seat is arranged an
elastic sealing ring 43. The grooves 41 are deeper
than the thickness of theé sealing ring 43.

The whirler can also be brought into rotation
in other ways within the scope of the enclosed
claims.

The spray head can have four nozzles 3 directed
obliquely downwards at an angle of about 45°. EspeciQ
ally when the individual nozzles are formed in accor-
dance with the enclosed drawing, in which the nozzles
take up relatively little space and can therefore be
placed close to each other, it is possible to achieve
concentration of the fog formation of the individual
nozzles into a directional spray. The concentration



l'y. "The numeral 55 indicates five hydraulic accunu- Iatorﬁﬂgggﬁsquﬂfﬁﬂﬁﬁﬂ

parallel, 50 litres each with a chargi ng pressure of abouj
di scharged pressure at rest of about 50 bar. Reference nu
and 61 indicate valves, the |lastnentioned of which is pre
Two pneumatic accumu- |lators with a charging pressure of

=TI aAarmtyu

el b Sea el

. D, 7 bar _are
M t he accunul at or

I ndi cated by 59 and 62, 60 indicates a Ibne extending fro
59 to the control valves 57 and 58.

becomes stronger when the operating pressure in-
creases; the fog sprays turn quickly towards each

other and are accompanied thereafter. The

concentra-

tion effect can be secured by means of a fifth nozzle

4 directed centrally straight downwards.
the desired concentration of the fog spray

Achieving
depends on

several parameters, primarily on individual spread

angles and mutual main directions of the

individual

nozzles; a large individual spread angle facilitates

contact with the fog screen of adjacent nozzles and

thus the total concentration by means of suction from

outside. The resulting fog flow pattern ha

S a resem-

blance to a sponge with a relatively round head. The
. initial drop size of the nozzles 3 can preferably be

about 60 pm, while the drop size of the central noz-

zle 4 can be about 80 pm.
Figure 6 shows schematically an emb

odiment of

an installation especially intended for fire fighting

in engine rooms of ships and other such spaces.

The reference numeral 50 of the fi

gure indi-

cates a liquid pump, the driving motor of which is

indicated by 51. Three pressure. governors,

ﬁreferably

adjusted to react at 50 bar, 180 bar and 200 bar, re-
spectively, are indicated by 52, 53, 54, respective-

ly.

- The numeral 55 indicates five hydraulic accumu-
lators connected in parallel, 50 litres each with a

charging pressure of about 200 bar and a

discharged

pressure at rest of about 50 bar. Reference numerals
56, 57, 58 and 61 indicate valves, the lastmentioned
of which is preferably manual. Two pneumatic accumu-

lators with a charging pressure of e.g.

7 bar are

indicated by 59 and 62, 60 indicates a line extending

from the accumulator 59 to the control val
58.

ves 57 and



10 The nuneral 63 indicates a fire zone, in which are pl
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spray heads 1; the feeder fromthe hydraulic accunul ator
zone 63 is indicated by 64, 65. A water pipe extending to
indicated by 66. In the rest state of the equi pnment, the
accunul ators 55 are charged up to 200 bar and the punp 50

ulllC

gl

anhd the notor._5

are each out of function. The valvesfﬂifge cl osed, the pheunatic

accunul ators

The numeral 63 indicates a fire zone, in which
are placed a number of spray heads 1; the feeder from
the hydraulic accumulators 55 to the fire zone 63 is
indicated by 64, 65. A water pipe extending to the
pump 50 is indicated by 66.

In the rest state of the equipment, the hydrau-
lic accumulators 55 are charged up to 200 bar and the
pump 50 and the motor 51 are each out of function.
The wvalves 56 afe closed, the pneumatic accumulators
59 and 62 are charged up to 7 bar and the valves 57
and 58 are currentless. The valves 61 are unactivat-
ed. )

In case of a fire alarm, an electric signal is
produced at the fire centre, which in a ship usually
is situated on the bridge, to the valve 58, due to
which the wvalve spindle is displaced and the wvalve
leads pressure to a precontrol part of the valve 57,
which part moves the spindle to the opposite end po-
sition. The valve 57 leads the pressure to the oppo-
site area of a torsional cylinder of the wvalve 56 and
the cylinder moves to the .other end position. The
valve 56, such as a ball valve, is now open and water
flows to the spray heads 1.

After the préssure of the hydraulic accumula-
tors 55 has fallen to 50 bar, the pressure governor
52 produces a signal to the valve 58, which becomes
currentless and is moved to the basic position, and
also the valve 57 is moved to the basic position and
the valves 56 are closed. The pump 50 and the motor
51 have both received a starting signal at 180 bar
from the pressure governor 53 and charge the hydrau-
lic accumulators 55 up to 200 bar, after which the
pump is stopped by the pressure governor 54. In the
embodiment according to Figure 4, the pump 50 can
have a volume flow of about 35 litres per minute and




59 and 62 are charged up to 7 bar and the val ves 57 and 581§ﬁ§ﬁﬁﬂﬁﬁéﬁffé§§ﬂi
The val ves 61 are unactivat- ed. |In case of a fire alarm an Erectrict ™™
signal is produced at the fire centre, which in a ship usua?,lly b%ﬁééq?%ed
on the bridge, to the valve 58, due to which the valve spindlie I's displ aceq
and the valve | eads pressure to a precontrol part of the val ve5Z—whieh

part noves the spindle to the opposite end po- sition. The yjalve 57 | eads

the pressure to the oppo- site area of e}%orsional cyl i nder~ef—ttre~vatve 56
and the cyli ndﬁge rr&\alggrtglt ge z%v?ee{- ggd l%oslnlcv}.l .O'Phe -crpxgrging time of.

the hydraulic accumulators 55 will be about 5 min-

utes, after which the equipment is ready to repeat

the same procedure.

The manual valve 61 operates in the same way as
the valve 58, except that water flows into the system
as long as the valve 61 is kept activated. After the
pressure has fallen, the valve 'shall be closed for a
recharge of the accumulators 55.

The pneumatic accumulators 59 and 62 are kept
charged by a compressed-air system.

In the embodiment shown in the drawing, in the
individual spray heads the force of the spring 10
acting on the spindle 8 is fitted preferably in such
a manner that the spindle 8 within the range of pres-
sure of 200 bar to about 70 bar takes the position
according to Figure 2 and within the range of pres-
sure of about 70 bar to 50 bar takes the position
according to Figure 3. Between 200 bar and 70 bar, a
volume flow of typicélly 6,5 litres per minute on an
average can be obtained, and between 70 bar and 50
bar, a flow of about 2 litres per minute. '

By means of five hydraulic accumulators with a
nominal volume of 50 litres each, an initial charging
pressure of 50 bar and maximum working pressure of
200 bar, a water volume of about 190 litres is
available.

An equipment like this provided with a suitable
number of spray heads 1 can, without difficulties,
meet a demand for water of about 120 litres in ap-
proximately 10 seconds within the pressure area of
200 to 70 bar, and after that, a demand for water of
about 70 1litres in approximately 25 seconds within
the pressure area of 70 to 50 bar, thus in total 190
litres in 35 seconds.



val ve 56, such as a ball valve, is now open and water flows to the spray
heads 1.. After the pressure of the hydraulic accunmul a- tors 55 has fallen
to 50 bar, the pres Ao produces a signal to the val ve 58,

whi ch becones cu R? k@s v g loRy ved to the basic position, and al so the
val ve 57 is nove -t*hé “Basi ¢ posiktion and the val ves 56 are closed. The

punp 50 and the tlo élnmmﬂaoth received a starting s “ﬂmﬂﬁm
fromthe pressure| g ve nor 53 an har gert2 he hydr au- |IC“ “m"l up

to 200 bar, after i s{ stopped by the pressure govier for 54F | n
t he Claims:

1. A fire fighting equipment, comprising at
least one spray head with a number of nozzles prefer-
ably directed obliquely sideways, c haracter-
izedin

that the nozzles are arranged to operate under
high pressure for spraying fog-like extinguishing
liquid and

that the nozzl_es (3) are arranged so close to
each other that the fog formation areas of the indi-
vidual nozzles intensify the fog flows and provide a
suction for the concentration of the fog formation
areas into a continuous directional fog spray.

. 2. A fire fighting equipment according to claim
1, characterized in that the nozzles
(3) are arranged to spray extinguishing liquid with
an initial drop size of about 60 pm.

3. A fire fighting equipment according to claim
1, characterized in -

that the spray head (1) comprises a nozzle (4)
positioned centrally with respect to said nozzles (3)
directed obliquely sideways,

that a connecting channel (6) from the inlet
(5) of the spray head (1) to the centrally positioned
nozzle (4), from which channel (6) extend branchings
(7) to the nozzles (3) directed obliquely sideways,
comprises a spindle (8) having a connection (9) to
the centrally positioned nozzle (4),

that the spindle (8) is arranged to be subject-
ed to a force (10) tending to press the spindle (8),
against the liquid pressure in the inlet (5) of the
spray head (1), to close contact with the inlet (5),
during which contact the connection between the inlet
(5) and said nozzles (3) directed obliquely sideways

This Sheet Has Been Re’ilaced




enbodi ment according to Figure 4, the punp 50 can have a—velure—flow of
about 35 litres per mnute and 11 the notor 51 a po mu 5 KW The

charging time of the hydraulic accumulators 55 will be r" mmﬁm
after which the equipnent is ready to repeat the sane pr a

val ve 61 operates in the sane way as the valve 58, except that water *f1 ows
into the system 13

is closed, while the connection (9) wvia the spindle
(8) to the centrally positioned nozzle (4) remains,
and '

that the driving liquid aggregate (26) of the
spray head (1) has a reducable operating pressure so

that the operating pressure at a first stage
overcomes the counterforce (10) of the spindle (8),
extinguishing liquid being sprayed out through all
nozzles (3, 4), and at a second stage is overcome by
the counterforce (10) of the spindle (8), liquid be-
ing sprayed out only through the centrally positioned
nozzle (4). )

4. A fire fighting equipment according to claim
3, characterdized in that the connection
in the spindle (8) from the inlet (5) to the central-
ly positioned nozzle (4) -comprises an axial boring
(9). :

5. A fire fighting equipment according to claim
3, characterized in that the counter-
force acting on the spindle (8) is provided by means
of a spring (10). |

6. A fire fighting equipment according to claim
5, characterzrized in that the force of
the spring (10) is adapted to correspond to a pres-
sure of about 70 bar in the inlet (5) of the spray
head (1).

7. A fire fighting equipment according to claim
3, characterdized in that the driving
liquid aggregate of the spray head (1) comprises a
number of hydraulic accumulators (55) connected in
parallel.

8. A fire fighting equipment according to claim
7, characterized in that the hydraulic
accumulators (55) have a working charging pressure of
about 200 bar and a discharged pressure at rest of
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as'long as the valve 61 is kept activated. After the pressure has fallen,
t he val ve € closed for a recharge of the accunul ators 55. The

'pneunatlc a ﬁuﬂm\ d 62 are kept charged by a conpressed-air
system m own in the drawing, in the individual spray
heads the f cecofttie $prifng 10 acting on the spindle 8 is fitted

preferably in such a manner that the spindle 8 within the range of pres-

sure of 200 bar to about 70 bar takes thk4position according to Figure 2

and within the range of pres- sure of about 70 bar to 50 bar takes the
posi tion about 50 bar.

9. A fire fighting equipment, especially for
fire fighting in engine rooms of ships and like
spaces, by utilizing a fire fighting equipment of
claim 3, characterized in

that a liquid pump (50) with a high operating
pressure and with a volume capacity considerably low-
er than the amount of liquid required for extinguish-
ing is arranged to charge a number of hydraulic accu-
mulators (55) connected in parallel in the rest state
of the equipment,

that these hydraulic accumulators (55) are ‘ar-
ranged to deliver extinguishing liquid to a seat of
fire discdvered, and

that the main line (65) extending to the seat
of fire is arranged to be closed after the hydraulic
accumulators (55) have been emptied, for a recharge
of these accumulators and, if neceSsary, for a new
delivery of extinguishing water.

10. A fire fighting equipment according to
claim 1, characterdized in that each
nozzle (3) comprises a nozzle socket (24) fastened
inside a housing (2) of the spray head, in which
socket is positioned a mouthpiece (20) and a whirler
(22) arranged to bear against it, which whirler to-
gether with +the mouthpiece (20) defines a whirl
chamber (2), and that the whirler (22) is supported
in the housing (2) in such a manner that the whirler
is set in rotation by the liquid pressure.

11. A fire fighting equipment according to
claim 10, characterxrized in that the
contact surface of the whirler (22) against the
mouthpiece (20) comprises at least one obligue groove
(23) for leading liquid to the whirl chamber (21).

12. A fire fighting equipment according to
REPLACEMENT SHEET
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according to Figure 3. Between 200 bar and 70 bar, a volune flow of
typically 6,5 litres per mnute on an average can be obtai ned, and between
70 bar andWabout 2 litres per mnute. By nmeans of five

hydraul i ¢ accu nom nal volune of 50 litres each, an initial
char gi ng pr mﬁ“ﬁ mm“gnd maxi mum wor ki ng pressure of 200 bar, a
wat er vol u Iitres is available. An equi pnent |ike- th| S

provi ded wit h a suitabl e nunber of sprayifieads 1 can, without difficulties,
neet a demand for water of about 120 litres in ap-

claim 10 or 11, characterized in that
the whirler (22) is supported in the sprinkler hous-
ing (2) via a filter '(25) and an elastic sealing
means (28) positioned between the whirler (22) and
the filter (25).

13. A fire fighting equipment according to
claim 12, characterized in that the
‘elastic sealing means is an O ring (28) positioned
around a tap (34) provided on the whirler (22).

14. A fire <£fighting equipment accord:.ng to
claim 12, characterdized in that the
filter (25) comprises a metallic, preferably sintered
disc filter positioned around a tap (34) provided on
the whirler (29).

o
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proxi mately 10 seconds within the pressure area of 200 to 70 bar, and after
t.hat, a demand for water of about 70 litres in approximtely 25 seconds
within the pressure area of 70 to 50 bar, thus in total 190 litres in 35
seconds. Cains : 1. A method for fighting fire with fire-fighting
equi pnent having a first nozzle (3), a %ecend nozzle (3, 4) and

| i qui d-supply nmeans for supplying a fire-extinguishing liquid to the first
nozzle (3) at a pressure for spraying

ABSTRACT

FIRE FIGHTING EQUIPMENT

The present invention relates to a fire fighting
equipﬁent, comprising at least one spray head (1) with
a number of nozzles (3) directed obliquely sideways.
The nozzles (3) are arranged so close to each other
that the fog formation areas of the individual nozzles
intensify the fog flows and.provide a suction to cause
the fog formation areas to be compressed into a

continous directional fog spray.

FIGURE 2
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a first spray of very small droplets at a first spread angle, and to the
second nozzle (3, 4) at the pressure of the first spraying for spraying a
second spray of very small droplets at a second spread angle, the first and
second nozzles (3, 4) being spaced and divergent; characterized in that the
first and second sprays are entrained inte a concentrated, single fog-like
flow pattern with strong penetrating power through the suction caused by a
conbi nati on of a high pressure, the sizes of the droplets, the first and

t he spacing and the angle of divergence. 2. The

second spread angl es,
met hod according to claim1, whereinghe high gressure is fromabout 70 bar
3. The net hod accs

to about 200 bar. rding tojclaiml or 2, wherein the
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4.~ The method according to claim1 or 2, wherein water is used as the

fire- extinguishing liquid. 5.

sprayi ng

The met hod according to claim4, wherein
droplet sizes in the range of fromabout 60 [err]mto abou O—ferr}m-are
created in the first and second sprays.

13 -
fighting fire with fire-fighting equi pment- having a first szie 3=
second nozzle (3, 4) and |iquid-supply neans for supplyingja C 1996
fire-extinguishing liquid to the fir Jr9§QF

6.

A mERBRIGACEMENT SHEET
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a first spray of very small droplets at a first spread an

second nozzle (3, 4) at the pressure of the first sprayin WL@WHMET
second spray of very small droplets at a second spread angl g, the first ard
second nozzles (3, 4) being spaced and divergent; charactelilze@3IDECARS t He

first and second sprays are entrained +nto-a concentrated,| sj ngle fog-1iKksg
flow pattern with strong penetrating power through the suction caused by a

conmbi nation of a high pressure, which is fromabout 70 barito_about 200
bar, the sizes—of—tte—droptets—the Tiuat and- second—spread—angtes, the
spaci ng and the angl e of divergence Fire-fighting equi pmen

conprising a gpray, Qead (1) with an1 (3), a second
nozzle (3, 4) ,and qui d- suppl y neans for suppl ying a firge-extinguishing
liquid to the|first nozzle (3) at a presgsure G/ T
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for-spraying a first spray of very small dropl ets at a first SREAAS AR
and to the second nozzI_ e_w(3 4) at the pressure- of the first sprayi ng for

Spr ayfTG;avs]
the fli pst..an
char acf

r1-.:.. o Livh Tu; &
use entral'ned"’j by t%qsuc |bns“|qnto

of vqu snal | -droplets at a second spread angl e,
4) bei ng spaced and di vergent ;
ﬂatlon of a high pressure of the I|qU|d

.....

¢ that -igpe.first and second sprays are in
‘a concentrated, single fog-like patter

Wi th: strong penetrat| ng ‘pt?wer = . ;;' REPLACEMENT SHEET
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2.
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- 3.
4.
5.
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th_e'- '
nd second spread angles, the spacing and

n

A method for fighting fire wrth fire-fightmg equrpment havmg a first _' |

~nozzle (3), a second nozzle (3, 4_). and llqur_d-supply means for supplymg

a fire-extinguishing liquid to the first nozzle (3) at a pressure for spraying

a first spray of very small droplets at a first spread angle, and to the

second nozzle (3, 4) at the pressrrre of the first spraying for spraying a

second spray of very small droplets ata second spread angle, the first and

second nozzles (3, 4) being spaced and drvergent characterized in that the

first a.nd second sprays are entrained into a concentratef srngle fog—lrke

flow pattern with strong penetratmg power through the suction caused by |
a combmatron of a high pressure, the sizes of the droplets, the first and

second spread angles, the spacing and the angle of divergence.

The method according to claim 1, wherein the high pressure is from about
70 bar to about 200 bar. |

The method according to claim 1 or 2, wherein the "pressure decreases

- during the entrainment.

The method according to claim 1 or 2, wherein water is used as the fire-

extinguiShing liquid.

The method according to claim 4, wherein droplet sizes in the range of

from about 60 pm to about 80 um are created in- the first and second
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- 14 - 8. Fire-fighting equi pnent accord| ng to cIa|m7

pressure is fromabout 70 bar to about 200 bar.. 9. Fire-
equi pment according to claim 7 -or -8, wherein the spray hea Ig l@”ﬂﬂm’
nozzle (4) disposed centrally with respect to the first an
(3, 3); a connecting channel (6) fromthe inlet (5) of the spray ead (*1)
to the centrally-di sposed nozzle (4),. wth branches (7) |eading fromthe

connecting channel (6) to the first ar],gl $econd nozzl eSR(—Z?LA@MEN’T SKEFM! e
(8) having a through connection (9) and disposed in the connecting channel

- (6), the spindle (8) being novabl e between a first position in contact with
the inlet (5) in which connection fromthe inlet (5) to the first and

second nogzl esA(metBod ifor cfightifigafire it efiid-fightingmequipment having a first
nozzle (3), a secon_d nozzie (3, 4) and li_quid-snpply rneans for snpplying
a fire-extinguishing liduid to the first nozzle 3) ata pressure for spraying
a first spray of very small droplets at a first spread angle ‘and to the

second nozzle (3, 4) at the pressure of the first spraying for spraying a
second spray of very small droplets at a second spread angle the first and
second nozzles (3, 4) bei ing spaced and divergent; charactenzed in that the .

 first and second sprays are entramed into a concen_trated, single fog—lrke
flow pattern with strong penetrating power through the suction caused by |
a combination of a high pressure, whrch is from about 70 bar to about
200 bar, the sizes of the droplets the first and second spread angles, the

| spacing and the angle of divergence.

| 7. Fire-fighting equipment, comprising a spray head (1) with an inler 5), a
~ first nozzle (3), a second nozzle' (3, 4) and liquid-supply means for
supplying. a fire-extinguishing liquid to the first nozzle (3) at a pressure

for spraying a first spray of very small droplets at a first spread angle,
and to the second nozzle (3, 4) at the pressure of the first spraying for

| spraying a second spray of irery small droplets at a second spread angle,
the first and second nozzles (3, 4) being spaced and divergent;
characterized in that the combination_ of a high pressure of the liquid, the
sizes of the droplets, the first and second spread angles, the spacing and

the angle of divergence, is such that the first and second sprays are in use
entrained by the suction into a concentrated, single fog-like pattern with

strong penetrating power.

REPLACEMENT SHEET

Lz 8 AUG 1999




t he: |nlet (5) via the spindle (8) to the centrally dlsposed nozzie \4) S
open, and a second position away fromthe inlet (5) in which

fromthe inlet (5) to the first and second nozzles (3, 3) is HMﬂ mrﬂﬂuuu,”",
neans (10) for biasing the spindle (8) into the first positiontagal ns

liquid pressure in the inlet (5), the force of the biasing neans (10) being
such that the spindle (8) adopts the first position at a reduced operating

pressure and the second position at.fulljgoperating prgssWCEMERT SHEET
Fire-fighting equipment according.to claim 9, wherein the through
connection (9) conprises an axial bore. 11. Fire-fighting equipment
according to claim9, wherein the biasing neans (10) is a spring.

-8 Fire-fighting equipment according to claim 7, wherein the high pressure

~is from about 70 bar to about 200 bar.

9. Fxre-ﬁghtmg equipment accordmg to.claim 7 or 8 wherem the spray head
| 1 compnses a nozzle (4) disposed centrally with respect to the first and
second nozzies (3, 3); a connecting channel (6) from the inlet (5) of the

~ spray head (1) to the céntrally-disposed nozzle (4), with branches (7) .
- o ieading from the connecting channel (6) to t_he first and secoﬂd nozzles (3,
T " 3)a spindlé (8) having a through.' conniection (9) and disposed in the
connecting channel (6), the spmdle ) bemg movable between a first

.posmon in contact Wlth the inlet (5) in which connectlon from the inlet

(5) to the first and second nozzles (3, 3) is closed and connection from o

the inlet (5) via the spindle (8) to the centrallydisposed ,.ndzzlé 4) s
oi)en, and a second position away from the inlét (5) in which connection
from the inlet (5) to thé first and second nozzles (3, 3). is open; and means
(10) for biasing the spindle (8) into the first positidn against the liquid
pressure in the inlet (5), the force of the biasing means (10) being such
that the spindle (8) adopts the first position at a reduced operating

pi'essure and the second position at full operating presSure.

10 'Fire-fighting equipment according to claim 9, wherein the through

connection (9) comprises an axial bore.

11.  Fire-fighting equipment according to claim 9, wherein the biasing means

(10) is a spring.
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.15 - 12, F|re flghtlng -equi pnment accord| ng to cIa|m7 or 8, V\/nereln the

| i qui d- supply neans conprises a plurality of hydraulic accu m“ FH
connected in parallel. 13 Fire-fighting equi pnent, especi aInH an"“l ||I|”II|
fire-fighting in engine reoms of ships and like spaces, utilizfng°the " °
fire-fighting equi pment of claim5 and including a liquid punp (50) having

a high operating pressure and a |iquid vol une capaci % | ower
than that required for extingushing arranged to crmu%ﬁ§L§8E@Eﬂ§ﬁﬁE
hydraul i ¢ accunul ators (55)- connected in parallel, mhereln t he hydraullc
accumul ators (55) are = -15 -

12. Flre-fightmg equxpment accordmg to clann 7 or 8, wherem the liquid-
| supply means compnses a plurahty of - hydraulic accumulators (55)

: connected in parallel

13 Fire-fighting equipment, espec:ally for fxre-fightmg m englne rooms of
| ships and like spaces, utilizing the ﬁre-flghtxng equipment of ckum 5 and
\_,« - including a llqmd pump (50) having a high operating pressure and a
liquid volume capaci'ty. consi,dera_bly' lower than that recjuired for
extingushing arranged to charge a plurality of hydraulic accumulators (55)
comnected in parallel, wherein the hydraulic accumulators (55) are
arranged to deliver ﬁre-extingnShing liquid via a2 main line (65) to a fire -
seat, the main line (65) being arranged to be closed after the accumulators -
(55) have been emptled for a recharge of the accumulators (55) and if

necessary, for a new delivery of fire-extingushing liquid.

. 14. Fire-fighting equipment according to claim 7 or 8, wherein each nozzle
= (3) comprises a nozzle socket (24) mounted in a housing (2) of the spray
head (1), a mouthpiece (20) di.sposed in the nozzle socket (24) and a
whirler (22) arranged to bear thereagainst, the whirler (22) together with
the mouthpiece (20) defining a whirl chamber (21) and the whirier (22)
being supported in the housing '(2) in such a manner as to be set in

rotation by the liquid pressure.
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arranged to deliver fire- extrngushrng Irqurd via a main I|ne to afire
seat, the main line (65) being arranged to be.closed aft Lfﬁ"':lq"rmueﬂ “‘
(55) have been enptied for a recharge of the accunul at or

necessary, for a new delivery of fire-exti ngushi-ng |iqui d.”

Fi-re-fighting equipnent- according to cIarnr? or. 8, wherein each nozzle (3)
conpri'ses a nozzl e socket (24) nounted in. a‘housing (2) of the spray head

(1), -a nout hpi ece (20) disposed in the 1622I e .socket FtE%ﬂ ler
(22) arranged to bear thereagainst, the whi rler (22) ogAF%EN?SP(ﬁtT o

nmout hpi ece (20) defining a whirl chamber (21). and the whirler (22) bei ng'
supported in the housing (2) in such a manner as to be set in rotation by
the Iiqui Wopr eBxerféghtmg equipment accordmg to clalm 14, wherein the whxrler (22)

compnses a surface whlch contacts the mouthpxece (20), which contact
surface includes at least one oblique groove (23) for leading liquid to the
whirl chamber (21). - . |

16.  Fire-fighting equipment according to clhim 14 or 15, w_herem'the whirl_er :
| (22) supported in the housing '?)) via a filter (25) and an elastic seal (28) |
-  disposed between the whirler _(22) and the ﬁltcr (25).

17, Fire-fighting equxpment according to claxm 16 wherem the elastic seal

(28) is an O-nng dxsposed around a shaft (34) of the whlrler (22)

- 18, Ij"_ire?fighting equipment according to cléiin 16, wherein the filter ,(25_)
' comprises a metallic, preferably s_i_ntéred, disc filter disposed around a
shaft (34) of the whirler (22). |

19. Fire-fighting equipment, comprising a spray head (1) with an inlet (5), a
first nozzle (3), a second nczzlé (3, 4) and liquid-supply means for
supplying a fire-extinguishing liquid to the first nozzle (3) at a pressure
for spraying a first spray of very. small droplets at a first spread angle, and
to the second nozzle (3, 4) at the pressure of the first spraying for
spraying a second spray .of very small droplets at a second spread angle,
the first and second nozzles (3, 4) being spaced and divergent;
characterized in that the combination of a high pressure of the. liquid,

~ which is from about 70 bar to about 200 bar, the sizes of the droplets, the
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- 16 - 15 Fire-fi ghti ng eqw pment. accordi ng to claim.14, V\,her
whirler (22) conpri ses a. surface which contacts the nout im @M\“‘t
contact surface includes at |east one obl i-que groove (23)

liquid to the whirl chanber:(21). Fire-fighting eqw prrent according to
- claim114. or 15, wherein the erler (22) supported in the housing (2) via a
filter (25) and an elastic seal (28) disposed betweenREPEAGEMENTESHER2) and
the filter (25)..17. - Fire-fi ghtl ng eqlfpnent according to claiml16,

wherein the el astic s_eal (28) :is an - O-ring di sposed around a shaft (34) of
t he mhlrler (22) _ _

first and second spread angles, the spacrng and the angle of dxvergence
is such that the frrst and second sprays are in use entrained by the suction )
into a concentrated smgle fog-hke ﬂow pattern thh strong penetrating

power
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18." Fire-fighting equi pmrent according to claim 16, wherein the filter _
(25) conprises a netallic, preferably sintered, disc filter di sposed around
a shaft (34) of the whirler (22). 19. Fire-fighting equipnent, conprising
a spray head (1) with an-inlet (5), a first nozzle (3), a second nozzle (3,
4) and |iquid-supply neans for SuppLprqaa;fire-extinguishing liquid to the

first nozzle (3) at a pressure for sprayrng a first spr ' - Hgé# )
~droplets at a first spread angle, and to the second noz??égE %5ﬁ§§T§ e
- -pressure of the first spraying for. spraying a second spray of very snal
droplets at a second.spread angl e, agsercrst and second nozzles (3, 4)
being spaced and divergent; characterized in that the conbination of a high
pressure of. the liquid, which is fromabout 70 bar to about 200 bar, the
sizes of the droplets, the EIRE FIGHTING EQUIPMENT :
The present invgﬁtion relates to a fire fighting
equipmeﬁt, comprisiﬁg at least oné spray head (1) with
a number of nozzles (3) directed obliquely sideways.
The nozzles (3) are arranged so close to each other
that the'fog formation areas of the individual nozzles
“:\w/ | intensify the_fog flows and_provide a suction to cause.
| the fog formation areas %o be compressed into a

continous directional fog'spray.

'FIGURE 2




the spacing and the angl e of MewmrsTre

-17 f i TSt ..._.nd sp;rieﬂadr ang +es
di vergenye thatthe a{nd second sprays are in use entrained
bythes single fog-like flow pattern with

strong p
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FIRE FIGHTING METHOD AND EQUIPMENT

The present invention relates to a method for fighting fire and a fire fighting
equipment. In more detail the present invention relates to fire-fighting methods according
to the preamble of enclosed claim 1 and to fire-fighting equipments according to the

preambles of claims 7 and 13.

The object of the invention is to provide a new method of fighting fire and fire-
fighting equipment with a strong penetrating power and a low consumption of fire

extinguishing liquid.

The fire fighting methods according to the invention are characterized by the features
mentioned in the characterising parts of enclosed claims 1 and 6. Preferred embodiments

are defined in enclosed claims 2 to 5.

By means -of such a concenfrated and directional fog spray, it is possible to
extinguish fires considered extremely difficult to extinguish, a fire in a friteuse, for

instance, in a short time and with a small amount of water.

Concentrating the fog spray in the required manner depends on several parameters,
such as individual spread angles and mutual main directions of each nozzle and the
droplet sizes. A large individual spread angle facilitates contact with the fog screen of
adjacent nozzles and thus the total concentration by means of suction from outside. The

resulting fog flow pattern has a resemblance to a sponge with a relatively round head.

The concentration becomes stronger with increasing operating pressure. With
increasing operating pressure the fog sprays converge more rapidly. The concentration

effect can be secured by means of a fifth nozzle directed centrally straight downwards.

In order to secure necessary suction from outside and above, if the spray head is
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mounted on a ceiling, a certain space of e.g. a couple of centimetres shall preferably
exist between the ceiling and the openings of the nozzles. Flue gases generated by the
fire will be sucked into the extinguishing fog and will thereby be cooled and at least
partially purified.

With the concentration of the different fog sprays, the drops therein will collide with

one another and split into smaller ones, which improves the extinction effect.

The initial size of the fog drops shall not be too big, because the fog sprays of the
different nozzles then risk losing the mutual contact necessary for the common fog
spray.

In each case the drop size as well as the other parameters at different operating

pressures can be determined by testing.

The fire-fighting equipments according to the invention are characterized by the
features mentioned in the characterizing parts of enclosed claims 7,13 and 19. Preferred

embodiments are defined in enclosed claims 8 to 12 and 14 to 18.

Each nozzle preferably comprises a nozzle socket fastened inside a housing of the
spray head, in which socket are positioned a mouthpiece and, bearing against it, a
whirler, which together with the mouthpiece defines a whirl chamber, the whirler being
supported in the housing in such a way that the whirler is set in rotation by the liquid

pressure.

The contact surface of the whirler against the mouthpiece preferably comprises at

least one oblique groove for leading liquid into the whirl chamber.

The spray head is preferably intended to be operated by a high liquid pressure of e.g.
100 bar or
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