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spray head i n connection with a nonitored space, said at |eas
sprv nkl er or spray head being arranged upon activa- tlon to create a
suction out of the nonitored space by
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Installation for fighting fire

) The present invention relates to an installation
for fighting fire, comprising at least cne sprinkler,
or spray head, in connection with a monitored space,

In most kinds of fires the generation of smoke
causes extensive damages and losses of human lives,
especially in apartment fires and fires in hotel rooms
and in ship cabins.

The object of the invention is to provide a new
installation for fighting fire, which better than
earlier knowh installations is capable of restricting
damages caused by smoke generation.

The installation acecording to the invention is
mainly characterized in that said at least one
sprinkler or spray head is arranged to upon activation
create a suction, by spraying liquid at a high drive
pressure in the form of small droplets, like a fog,
cut of the monitored space.

Such sprinklers or spray heads are presented in
the international patent application PCT/FI92/001%55.
By a .high drive pressure is here meant a pressure
range of about 20 bar to about 200 bar, as compared to
about 6 bar to 10 bar for conventional sprinkler
installations. The diameter of the droplets are
typically within ‘the range 50 - 150 microms. ’

Said at least one sprinkler or spray head is
preferably governed by a smoke detector, in crder to
suck out smoke at the very beginning of a fire, even
before actnal fire extinguishing has been commenced.

In one preferred embodiment said at least one
sprinkler is arranged in an opening from an ajir
passage into the monitored space, and said air passage
comprises at least one second opening Jinto the
monitored space, so that the sprinkler or spray head,
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 east one sprinkler or spray head is arranged in an opening into the
nDnF- tored space. US-A-50 14790 discloses a fire fighting apparatus in
whi ch extractors driven by a conpressed air supply are
’ 2

when activated, prodnces a suction from the monitored
space through said at least one second opening lnto
said air passage,

. When the sprinkler or spray head is activated

5 after a fire has started, a suetion is produced in
said air passage, e.g an air channel, so that smoke
generated by the fire is sucked into the channel via
said at least one second opening and flows through the
channel and out at the sprinkler or spray head, the

10 smoke thus being intermixed with the extinguishing
liquid. The smoke is thereby cooled and at least
partly washed by the extinguishing liguid.

The purifying of the smoke gases can be
effectivated by arranging a filter in the air channel,

15 Said air channel ean communicate with a
ventilation channel provided with a fire damper
arranged to close the ventilation channel when the
spray head is activated.

To utilize ordinary ventilation ducts for

20 exhaustion of smoke may be of advantage in particular
in ships and hotels. A spray head, preferably governed
by a smoke detector, can be mounted in the toilet wall
and directed into the toilet which usually is provided
with a ventilation duct having a certain suction out.

25 In the following the invention shall be
described with reference to exemplifying embodiments
shown in the attached drawing.

Figures 1 and 2 show a basic embodiment of the
invention, in connection with a ship cabin.

30 Figures 3 and 4 show one preferred embodiment of
the invention, in combination with a wventilation
channel, in connection with a ship cabin.

Figures 5 and 6 show a second alternative
embodiment of the invention, in combination with a

35 ventilation channel, in connection with a ship cabin.
Figure 7 shows an embodiment intended for larger
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used to sugk #gus fumes fromthe region of the fire. The egéﬁﬁﬁy@lgfe
separat e. fronlt spray nozzl es and exhaust into a common extraction

US- A- 4986364 di scloses a fine fighting and ventila- tion apparatus which is
nourt ed-in an opening in a building such as a wi ndow or doorway. The
apparatus conprises a conduit having a nozzle at one ‘end which

3

spaces, e.g. a car deck in a ship.
Figures 8 and 9 show a third preferred

alternative embodiment of the invention, in connection
with a ship cabin.

> Figures 10 and 11 show a fourth preferred
alternative embodiment of the invention, in connection
with a ship eabin. .

Figures 12 and 13 illustrate two basic
embodiments of the invention, for use in a ceiling and

10 in a floor, resgpectively.

Figures 14 and 15 show two embodiments of the
invention in which the smoke gases are from a cabin or
room. .

Figures 16 and 17 two adaptations for exhausting

15 smoke gases.

Figures 18 and 19 show in more detail a further
embodiment of the invention.

Figures 20 and 21 show two versions for similar
purpose as in figures 18 and 19.

20 ' Pigures 22, 23 and 24 show three additional
alternative embodiments of the invention, in
connection with a ship ecabin or hotel room.

' Figures 25 and 26 show two alterpative
embodiments for smoke exhaustion in combination with

25 liquid recovery.

Figqure 27 shows an embodiment of the invention
intended for larger spaves, such as restaurants.

In figures 1 and 2, the reference numeral 1
indicates a ship cabin with foux beds, a corridor

30 outside the cabin 1 is indiecated by 2 and the cabin
door to the corridor is indicated by 3. The reference
numeral ¢ indicates a liquid feed line and 5 indicates
a branch line to a sprinkler 6 at the ceiling of the

cabin 1.
35 The sprinkler 6 is mounted in the mouth opening
8 of an air channel 7. The air channel 7 has a second

i
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in use |5“69P35/@i%ﬂi to spray a |liquid out.of the opening in or 8ET/FI33/@PLRY
smoke and ot her heated gases fromthe region of the fine through the
opening. A major problemwth this apparatus is that the installation work
nmust be done at the site of the fire. Tine consumng installation is, of
course, disadvantageous when fighting fire. Fur- thernore, the installation
of the apparatus nmay be very 4

opening 9 in the ceiling of the cabin, adjacent the
cabin door 3. A filter 10 is arranged in the opening

9. ' '
Figure 1 shows the situation when the sprinkler
5 has been activated. The extinguishing 1ligquid,
preferably sprayed at a high drive pressore in a fog-
l1ike form, as presented e.g. in the international
patent applications PCT/FI92/0006(¢ and PCT/FIS82/00155,
produces a suction in the channel 7, so that smoke

10 generated in the cabin is sucked into the channel
(arrow 11} through the opening 9, is at least partly
purified in the filter 16 and is cooled and washed-
when being intermixed in the extinguishing liquid.

In figeres 3 and 4 the reference numerals 1, 2,

15 3, 5, 6 and 10 indicate the same as in figures 1 and
2. The air channel in the mouth of which the spray
head 6 is arranged, is indicated by 12 and is, near
its second opening in the ceiling adjacent the cabin
door 3, in communication with a wventilation duct 13

20 provided with a fire damper 14.

Figure 3 shows normal statk, the fire plate 14
being in open pesition and air flewing from the duct
13 into the ¢abin 1, arrews 15. The air flow in the
duct 13 produces a certain suction in the channel 12,

25 so that air flows into it, arrows 16, past the spray
head 6. If a fire breaks out in the c¢abin, hot smoke
gases will immediately flow into contact with the
spray head 6 thereby effecting a fast rasponse of the
release means of the sprinkler.

30 In figure 4 the sprinkler 6 has been activated,
whereat the fire plate 14 has been made to close the
ventilation duct 13 and smoke gases are sucked, arrows
17, into the channel 12 through the filter 10 and are
intermixed, arrows 18, into the extinguishing liquid

3% at the sprinkler 6. |

' Figures 5 and 6 show an embodiment resembling
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di fficul twusfs/mmu npossible, to carry out in the event of a WGCT/FI93/00181
US- A4779801 di scl oses an apparatus for renov- ing snoke and gases froma
burni ng building, and oper- ates broadly in the same nmanner as the
appar atus of US-A-4986364. This apparatus isinstalled alter a fine. has
broken out, and installation can - dependi ng upon

5

the one of fiqures 3 and 4. The reference numerals 1,
2, 3, 5, 6 and 10 indicate the same as earlier. An airx
channel 19 Jjoins a ventilation duct 20 at some
distance above the opening in the cabin ceiling
adjacent the door 3. At the joint (branching) is
arranged a guide plate 21 which in normal state,
figure 5, prevents the ventilation air from entering
the channel 19 and instead produces a suction therein,
o that air flows into, arrows 22, the cabin at the
10 door 3 and into, arrows 23, the channel 12 past the
sprinkler 6.

In figqure 6 the sprinkler 6 has been activated '
because of a fire in the cabin, and the plate 21 has
been shifted to allow ventilation air to intermix with

15  smoke gases sucked into the channel 19, arrows 24, and
flowing out past the sprinkler 6§, arrows 25,

Figure 7 shows an embodiment as applied to a
larger space, €.g. a car deck in a ship, indicated by
30. A feed line for extinguishing ligquid is indiecated

20 by 31. Branches 32 from the feed line lead to a number
of sprinklers 33 arranged in the wall of a ventilation
duct 34, near the ceiling of the car deck 30, When the
sprinklers 33 are activated, as shown in figure 7,
they produce a suction in the duct 34, and smoke gases

25 - enter into (arro&é 36) intakes 35 and flew out (arrows
37) past the sprinklers 33.

To utilize ordinary ventilation ducts for
exhaustion of smoke may be of advantage in particular
in ships or hotels. Figures 8 and 9 show a preferable

33 embodiment. In a cabin 40 with a toilet and/or shower
41, a spray head 45 is mounted in an opening of a
toilet wall 42 to be directed into the cabin tolilet 41
which usually is provided with a ventilation duct,
indicated by 46 and having a certain suction out. The

35 suction may be effectivated by means of the
arrangements shown later in figures 17, 25 and 26,
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be very difficult This is the case espe Q?
frerds/fis:

bui-l di ngs such as hotels and the cabins of ships. In nost
fine the generation of snoke causes extensive damage and | oss of human
espe- cially in fines in apartnents, hotel roons and ship cab- ins.

10

20

30

3%

6

respectively. A sprinkler 4¢3 activates through a
branch line the spray head 45, e.¢. in the same way as
presented in the international patent application
PCT/F192/00316, with reference especially to figure 13
thereot. '

In figores 10 and 11, the reference numeral 50
indicates a ship cabin, a corridor ocutside the cabin
is indicated by 51 and the cabin door by 52. A liguid
feed line is indicated by 353, and 54 indicates a
branch line to a sprinkler 55,

The sprinkler 55 is mounted in an opening 48 of
an inner, or lower ceiling 56 which together with the
upper ceiling forms an air passage 57. The air passage
57 has a second opening 59, e.g. a ventilation
opening, in the lower ceiling 56, preferably adjacent
tba door 52. :

Figure 10 shows the situation when the sprinkler
35 has been activated. The extinguishing liquid
produces a suction in the passage 57, so that smoke
generated in the cabin is sucked into the passage,
arrows 61, and is cocled and washed when being
intermixed with the extinguishing liguid at the
sprinkler 65.

In figure 12, a room is indicated by 60, a lower
ceiling is indicated by 61 and a sprinkler mounted in
an opening of the lower ceiling is indicated by 62. an
air passage 63 is formed between the lower ceiling 61
and the upper ceiling, and when the sprinkler 62 has
been activated, as shown in figure 12, fog is sucked
into the passage 63 through a number of secondary
openings 64 and 65 in the lower ceiling 61, e.g. near
the walls of the room and can extinguish a fire, such
as e.g. a4 cable fire, in the passage 63 as well.

In figure 13, a room is indicated by 70, a floor
is indicated by 71 and a sprinklier mounted in an
opening of the floor is indicated by 72. Under the

L
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fighting fine, which better than earlier known installations is capable of

restricting the damage caused

7

floor 71 is an air passage 73, and when the sprinkler
62 has been activated, as shown in figure 13, fog is
sucked into the passage 63 through a number of
secondary openings 64 and 65 in the floor 61, e.q.

5 near the walls of the room and can extinguish a fire,
such as e.g. & cable fire, in the passage 73.

In figure 14, a room.is indicated by 80 and an
outer wall thereof is indicated by B8l. A first spray
head 82 is mounted in an opening in the wall 81 and is

10 directed out of the room 80, and a second sprinkler 83
is mounted in the floor or in a wall and is directed
into the room. When activated, as shown in figure 14,
sald first spray head B2 sprays water to the outside
of the room, preferably out in the open air, and

15 exhausts smoke gases at the same time, whereas the’
second sprinkler 83 extinguishes the fire.

Figure 15 shows an embodiment altesrnative to the
one of figure 14. A room or cabin is indicated by 90,
a wall faecing to the outside is indicated by 51, a

20 sprinkler or spray head mounted in an.opening of the
wall 91 is indicated by 92, a smoke detector at the
ceiling of the room is indicated by 93, a guide valve
operated by the smoke detector 93 is indicated by 94
and a sprinkler at the ceiling is indicated by 95.

25 In figure 15, the detector 93 has reacted and
has actuated the valve 94 to activate the wall
sprinkler or spray head 92 which sprays water to the
open alr and thereby exhausts smoke out of the room by
suction. The ceiling sprinkler 95 which generally

30 requires a certain raise in temperature before being
activated, 1is not yet in operation. Thus, smoke
exhavstion is initiated at an early stage of a fire.

Figure 16 shows an adaptation of smoke
&éxhaustion. The raeference numeral 100 indicates a

35 ceiling or a wall of a room. Openings 101 lead to an
air duct 102. A sprinkler or a spray head 103,
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by snoke 9%R?§ﬂ&iﬂﬁ- The installation accordlng to the |nventé§§,t§aﬂﬁyﬂ 4

characterised in that said opening is an opening of an air
in communication with at |east one further opening into the nDnltored space
so that said at |east one sprinkler or spray head when activated, pro-

duces a suction fromthe nonitored space into said air
8

preferably governed by a smoke detector, is positiened
in the duct 102 to produce, when activated as in
figure 16, a suction from the room through the
openings 101 into the duct 102 and further out.

5 Correspondingly in fiqure 17, a sprinkler 107
produces a suction through an opening 105 from a space
below a ceilng 104 into a:duct 106 which continues
somewhat wider (108) after the sprinkler 107.

In figqures 18 and 19, the reference numeral 110

10 indicates a ceiling or a wall, 111 indicates a spray
head mounted in an opening of the ceiling or wall and .
112 indicates a sprinkler vhich upon activation passes
liguid through a branch to the spray head 111, e.g. as
the one in figure B. As shown in figure 19, the spray

15 head may be mounted in a holder 113 with apertures 114
and fastened by means of e.g bolts, as indicated by
115. In activated state, as shown in figure 19, a
cover has popped off, e.g. as presented in the
international patent application PCT/FIS2/00213.

20 In figures 20 and 21, numerals 120 and 130
indjcate a ceiling or wall, 121 and 131 indicate spray
heads. The spray head 121 is activated by means of a
release ampoule or bulb, as a sprinkler, while the
spray head 131 is remote controlled.

25 Figure 22 shows a cabin or room 140 with a
sprinkler 141 mounted on the wall above a door. A
channel 142 leads from the ceiling to the open air,
with a spray head 143 mounted at the outer end of the
channel. The spray head 143 is activated, through a

39 valve 144 preférably governed by a smoke detector not
shown, and creates a suction in the channel 142 to
exhaust smoke from the room 140.

Figure 23 shows an alternative embodiment, with
a ceiling sprinkler 151 of the same kind as the

35 sprinkler 112 in figure 18. When activated, the

sprinkler 151 passes liquid through its branch to a
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passage. SwelysiPlopnkl ers or spray heads are presented in Integg?h% ﬂkll
pat ent appllcatlon PCT/ F192/ 00155 (publi- cation no. W921204 I gh

drive pressure is here nmeant a pressure range of about 20 bar to about 200
bar, as conpared to about 6 bar to 10 bar for con- ventlonal sprinkl er
installations. The dianeter of the

E

spray head 153 which creates a sguction in a channel
152 and thus exhausts smocke from a room 150.

In the furher alternative embodiment of figure

24, a2 sprinkler 161 is mounted in a wall opening
5 . leading from a room to a corridor 164. A spray head

163 is activated by the sprinkler 161, in principle in

the same manner as in figures 18 and 23, and sucks

smoke out of the room 160 through a channel 162. Smoke

is also sucked in from the corridor 164 past the
10 sprinkler 161.

As has been indicated earlier, it is not always .
possible to arrange that spray head or sprinkler which
is intended to create a suction out of the respective
room in such a way that the liquid is sprayed out into

15 the open air; sometimes the liquid is sprayed into
regular ventilation ducts or the like. Figures 25 and
26 show twe embodiments for preventing ligquid from
entering the ventilation duect and for recovering a
_ major part of the liguid.

20 A ventilation duct with an ordinary fan are
indicated by 170 and 180, raespectively, and 171 and
181, respectively. A spray head 172 and 182,
respectively sucks smoke into a channel 173 and 183,
respectively. In figure 25, the channel 173 has a
25 closed end 175 and at a short distance frem the closed
end 175 a connection channel 174, preferably
essentially perpendicular to the suction channel 173,
3 leads to the ventilation duct 170. The liguid drops
stop against the closed channel end 175 and most of
30 the liquid flows down into a draining pipe 176. 1In
figure 26, the liquid drops hit a bend 185 before a
connection channel 184 to the ventilation duct 180,
and most of the liguid flows down into a draining pipe

186.
35 The basic idea of the present invention, i.e. to
employ a sprinkler or a spray head for creating a

—_—
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sprinkler or spray head is prefera- bly governed by a snoke detector, in

order to suck out snmoke at the very beginning of a fire, even before actual

fire extinguishing has been commrenced. In one preferred embodi nent the

installation com prises at | east one sprinkler which is an automatically
10 ‘

suction to remove smoke gases from that space, in
which a fire has started, can also be utilized in
-comparatively large spaces, such as restaurants. (2
sprinkler generally has a release element, e.g. a
5 glass ampoule reactive to heat or smoke, whereas a
spray head need not have a release element of its own;
it can be e.g. remote contrelled.)
Fiqure 25 shows schematically one embodiment
for such a case. Sprinklers are indicated bf 190,
10 smoke detectors/heat detectors are indicated by 191
and smoke exhaustion ducts are indicated by 152. The
sprinklers 190 are preferably, but not necessarily
arranged te be released in groups, e.g. as presented
the international patent application PCT/FI®2/00316,
15 Adjacent groups overlap each other, i.e. a border row
of sprinklers belong to two groups.

S8moke exhaustion is preferably arranged to
activated in a similar group release manner, that is,
when any smoke detector reacts, it activates e.g. the

20 four nearest surrounding smoke exhaustion duects 192 in
any of the ways described earlier.

In many, probably most installations here
contemplated, it is preferable to arrange the system
to be at least partially automatically released. The

25 invention is not, however, restricted to automatically
cperating installations; e.g. of installations in
engine reoms in ships a possibility for manunal
operation is generally required.

The invention can also be utilized in a reverse

32 manner, that is, the monitored space can be the open
air, for purifying intake ailr from contaminations,
e.g. radioactive contaminations. The embodiments of
figures 25 and 26 are useful for that purpese. In
particular, all types of shelter rooms and military

35 vehicles or vessels have a potential need for such
installations.
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rel.easabl ¥Q@93{21R%%r for spraying extinguishing liquid into tRPCTFRI9BO0IS
space. Wien the sprinkler or spray head is activated after a fire has

started, a suction is produced in said air pas- sage, e.g. an air channel,
so that snoke ge%i s sucked into the channel via said at
| east one further ﬁmll? t hrough the channel and out
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Claims:

1. Installation for fighting fire, comprising at
least ohe sprinkler or spray head in connection with
a monitored space, c¢haracterized in that said at
least one sprinkler or spray head is arranged to upon
activation create a suction, by spraying liquid at =
high drive pressure in the form of small droplets,
like a fog, out of the monitored space.

2. Installation as claimed in eclaim 1,
characterized in that said at least one sprinkler or
spray head is governed by a smcke detector.

3. IXInstallation as c¢laimed in c¢laim 1,
comprising at Jleast one automatically releasable
sprinkler for spraying extinguishing liguid in a
monitored space, characterized in

that said at least one sprinkler is arranged in
an opening from an alr passage (7; 57) inte the
monitored space, and

that said air passage comprises at least one
second opening {9; 59) inte the monitored space,

80 that the sprinkler, when activated, produces
a suction from the monitored space through sald at
least one second opening into said air passage.

4. Installation as ¢laimed in c¢claim 3,
characterized in that said air passage (57; 63) is
located between a lower ceiling (56; 61) and an upper

ceiling. _
5. 1Installation as c¢laimed in claim 3,
characterized in that said air passage (73} is

located under the flooxr (71).

6. Installation as claimed in claim 3,
characterized in that said air passage (12} is in
communication with a ventilation duet (13) provided
with a fire damper (l4) arranged to close the
ventilation duct when the sprinkler (6) is activated.
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at _t he sprwolBeioer Wke t hus bei ng i nterm Xegry¥biyebla
extanU|sh|ng liquid., [The snoke eby cooled and at |east party washed
by the extin- gui Shl@ !I"ﬁmﬂm””” i fying of the snoke gases can be
effected by arrangin ”Walr channel . Said air channel can
comuni cate with a ventif ’
12
7. 1Installation as claimed in claim 3,
characterized in that said air passage (19} is in
communication with a ventilation duct (20), a gquide
plate (21) being arranged at the branching from the
5 ventilation duct (20) to the said air channel (19) in
order to prevent ventilation air from flowing into the
air channel (19) in a normal state and to allow such a
flow upon a fire in the monitored space.
8. Installation as claimed in any of claims 3-7,
10 characterized in that a filter (10} is positioned
in said air channel, preierably in said at least one
second opening (9).
' 9. Installation as claimed in any of claims 3-8,
in particular for fighting fires in comparatively
15 restricted spaces, such as hotel rooms and ship
cabins, characterized in that said at least one
second opening (9) of said air channel (7; 12; 19) is
positioned in the ceiling of the space near a door (3)
leading out. '
2d 10. Installation as claimed in eclaim 1 or claim
2, in particular for ship cabins and hotel zrooms,
characterized in that a spray head (45) is mounted
in a toilet wall (42) to create a suction from the
cabin or room (40) into the toilet (4l).
25 11. Installation as claimed in any of claims 3~
7, in particularx for larger spaces, such as a car deck
in & ship, and with a plurality of spray heads,
characterized in that preferably each spray head
(33) is arranged at an opening of an air channel (34)
>0 preferably commen for a number of spray heads.
12. Installation as c¢laimed in claim 1,
characterized in that a spray head (92; 143),
preferably governed by a smoke detector (93), is
arranged to create a suction from the monitored space

35 into the open air.
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ti on channgo Qrppoeded wi H%a\i%anged to. dose thq,%ﬁpm}@tmpn
channel when the spray he activa e utilization of ordinary
ventilation ducts for exhi gﬂﬂ

particularly in ships and
smoke detector, can be mounted |n ﬂheStou

y be of advantage,
’ ead, preferably controlled by a
et mall

13. Installation as eclaimed in claim 1,
characterized in that a spray head (172; 182) is
arranged to create a sucticn from the monitored space
into an air channel (173; 183) 1leading to a

5 ventilation duet (170; 180), the liguid drops being
arranged to hit an air channel element (175; 185), for
recovering liquid inte a dxazn pipe (176, 186) or the
like.

l14. Installation comprising at least one

10 sprinkler or spray head in connection with a monitored
space, characterized in that the monitored space is
the open air and that said at least one sprinkler or
épray head is arranged to upon activation ereate a
suction, by- spraying liguid at a high drive pressure

15 in the form of small droplets, like a fog, from the
open air into a structure, for purifying intake air
from contaminations

15. Installation as claimed in claim 14,'
characterized in that a spray head (172; 182) is

20 arranged to create a suction from the open air into an
air channel (173; 183) leading inside a structure, the
liquid drops being arranged to hit an air channel
element (175; 185), for recdvering liguid into a drain
pipe (176, 186} or the like.
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duct havi ng a certain suction out. -3- Preferred enbodi nents of the
present invention will
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acconpanyi ng draw ngs,

i n which:

Figures 1 and 2 show an enbodi nent of the

i nven- tion, in connection with a ship cabin. Figures 3 and 4 show anot her
embodi ment of the invention in conbination with a vent| | ation channel. in

connection with a ship cabin.
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Figurés 5 ow a further enbodiment of the |nvent|on |n conblnatlon
fbafindh on w b cabi . FGUASSRR s

with a ven

channel, in connection with a ship cabin.

an enbodi nent of the i nvention intended for | arger spaces. e.g. a car deck
in a ship. Figures 8 and 9 show a yet further enbodlnent of the invention,

in connection with a ship cabin.
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Fi gures 10WEhB/3193how a still further enbodi ment of the i nverRCHFIYWE0IS]
connection with a ship cabin. Figures 12 and 13 illustrate two enbodi nents

of the invention for use in a ceiling and in a floor, respec- tively.
Figures 14 and 15 show two enbodi nents of the invention for application in
a cabin or room
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Fi gures h@gaggd-qlﬁ-show two arrangenents for exhausting snmoke gag / res
18 and 19 show in nore detail a further enbodi nent of the mvent@r? fdlﬂij

Figures 20 and 21 show two sprinkler arrange- nents for simlar purpose as
those in Figures 18 and 19. :
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Fi gures 22 ? and 24 show t hree further enbodi - nents of the | ' I n
connect.i on“(ﬁ? hi p cabin or hotel room Figures 25 and 26 g%gﬁ%@&m

enbodi nents of the i nvention for snmoke exhaustion in combination with
liquid recovery. Figure 27 shows an enbodi nent of the invention
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i nt ended for !ar er spaces, such as restaurants. In Figures 1 E?'@%V

referenceﬁ ?51%91 I ndi cates a ship cabin with four beds, a c€ 4 00181
outside the cabin 1 is indicated by reference nuneral 2 and the cabin door
to the corridor is indicated by reference nuneral 3. The reference nuneral

4 indicates a liquid feed line and ref- erenc® B8neral 5 indicates a branch
line to a sprinkler .
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t he .cei I [ %?é 2355‘7 cabin, adjacent the cabin door 3. A fil- t@®CTIFI9540181
arranged- i € Second opening 9. Figure 1 shows the situation when the
sprinkl er has been activated. The extinguishing liquid, preferably sprayed
at a high drive pressure in a fog-like form as prese_nted for exanple in

I nternational patent applica- tions PCI/F192/00060 (publication no.

W92/ 15370)
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and - PCT/ FA90Q/93021987 (publ i cation no. W92120453). produces a sml'llﬁlﬁlﬂm‘ﬁlhe
channel 7 so that snoke gen- erated in the cabin is sucked into the channel
(as shown by arrow 11) through the second opening 9, is at |east partly

purified by the jilter 10 and is cool ed andQwdkhed on interm xing with the
extinguishing liquid. In Figures 3 and 4 the reference nunerals 1, 2, 3, 5,
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120 121

R — Fig. 21
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6 and 10 wa9sr219®7t he same features as in Figures 1 and 2. THRCEHFI93AMEAhel
in the mputh of which the sprinkler 6 is arranged, is indicated by

ref erence nuneral 12, and near its second opening in the ceiling adjacent
the*cabin door 3, is in communication with %wéigtilayion duct 13 provided
with a fire plate 14. FigudB 3ighows the ndr state, the fire plate 14
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being in oﬁm%@é?ﬂ on and air flowing fromthe duct 13 into tRETEEEIB40018Y
the direction of arrows 15. The air flowin the duct 13 produces a certain

suction in the channel 12, so that air rovvngé&)it in the direction of
arrdws 16 past the sprinkler 6. If a fire br in the cabin, hot

snoke gases will immediately come into contact with t he sprinkler 6 thereby
effecting a fast response of the 170 171
/ [ g
) .
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rel ease nepwpopitobne sprinkler. In Figure 4 the sprinkler 6 haggmeER3/00181
activated. whereat the fire plate 14 has been nmade to close the ventil ation
duct 13 and snoke gases are sucked in the direction of arrows 17 into the
charinel 12 through the fil- ter 10, and are interm xed (as shown by arrows

18) in the extinguishing liquid at the sprinklisﬁls'
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Smoke detector / Heat detector

@ Smoke ventilation
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Figures. 5 and 6 show an enbodi nent resenbling the enbodi nent of Flgures 3

and 4. frhe @%@%Aﬁﬂﬁﬁsﬁgﬂ?ﬁﬁls 5@, 3,5, 6 and 10 i ndT CaEG LI, np h?ﬁ% res;
as thos eshif oe'a*dl &l embodieng. An air channel @9, zé}Aé % S S‘
vent i | af ?@f %a} g E ance above the opers ARG 15,

adj acent §y' he wmg?s) Sagh ;1(?0 %egtmgg@.)_r anching) is

W] Absiract  :paged .M. to paged ..7......
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1

Installation for fighting fire

The present invention relates to an installation
for fighting fire, comprising at least one sprinkler,
or spray head, in connection with a monitored space,

In most kinds of fires the generation of smoke
causes extensive damages and losses of human lives,
especially in apartment fires and fires in hotel rooms
and in ship cabins.

The object of the invention is to provide a new
installation for fighting fire, which better than
earlier known installations is capable of restricting
damages caused by smoke generation.

The installation according to the invention is
mainly characterized in that said at least one
sprinkler or spray head is arranged to upon activation
create a suction, by spraying liquid at a high drive
pressure in the form of small droplets, like a fog,
out of the monitored space.

Such sprinklers or spray heads are presented in
the international pateﬁt application PCT/FI92/00155.
By a high drive pressure is here meant a pressure
range of about 20 bar to about 200 bar, as compared to
about 6 bar to 10 bar for conventional sprinkler
installations. The diameter of the droplets are
typically within the range 50 - 150 microns.

Said at least one sprinkler or spray head is
preferably governed by a smoke detector, in order to
suck out smcke at the very beginning of a fire, even
before actual fire extinguishing has been commenced.

In one preferred embodiment said at least one

lﬁf’ sprinkler is arranged in an opening from an air
| passage into the monitored space, and said air passage
comprises at least one second opening into the
monitored space, so that the sprinkler or spray head,
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whi ch in the nornmal
ent er,i ng the channel

state (Figure 5) prevents the venti- lation air from
19 and instead pro duces a suction therein, so that

air flows in the direction of arrows 22 into the cabin at the door 3 and

(as shown by arrows

23) into the channel 19 past the sprinkler 6. In Figure

6 the sprinkler 6 has been activated

2

when activated, produces a suction from the monitored
space through said at least one second opening into
said air passage.

When the sprinkler or spray head is activated
after a fire has started, a suction is produced in
said air passage, e.qg an air channel, so that smoke
generated by the fire is sucked into the channel via
said at least one second opening and flows through the
channel and out at the sprinkler or spray head, the
smoke thus being intermixed with the extinguishing
liquid. The smoke is thereby cooled and at least
partly washed by the extinguishing liquid.

The purifying of the smoke gases can be
effectivated by arranging a filter in the air channel.

Said air channel can communicate with a
ventilation channel provided with a fire damper
arranged to close the ventilation channel when the
spray head is activated.

To utilize ordinary ventilation ducts for
exhaustion of smoke may be of advantage in particular
in ships and hotels. A spray head, preferably governed
by a smoke detector, can be mounted in the toilet wall
and directed into the toilet which usually is provided
with a ventilation duct having a certain suction out.

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

Figures 1 and 2 show a basic embodiment of the
invention, in connection with a ship cabin.

Figures 3 and 4 show one preferred embodiment of
the invention, in combination with a wventilation
channel, in connection with a ship cabin.

Figures 5 and 6 show a second alternative
embodiment of the invention, in combination with a
ventilation channel, in connection with a ship cabin.

Figure 7 shows an embodiment intended for larger

e —

’ REPLACEM.’ NT SHEET

This Sheet

i

28 FEB‘W9;~7

-5-—.*‘\}




-5- because of a fire in the cabin, and the plate 21 has been shifted to
al.low'ventilation air to intermx wth snoke gases sucked in ;

19 (as shown by arrows 24), and to flow out past the1 Sﬁtrp\_ﬂdfé\\m\lﬁ%é@ hown
by 1______,_,,____-_.
28 FEB 997 | |
3 I
spaces, e.g. a car deck in a ship. . _

Figures 8 and 9 show a third preferred
alternative, embodiment of the invention, in connection
with a ship cabin.

Figures 10 and 11 show a fourth preferred
alternative embodiment of the invention, in connection

with a ship cabin.
Figures 12 and 13 illustrate two basic

embodiments of the invention, for use in a ceiling and
in a floor, respectively.

Figqures 14 and 15 show two embodiments of the
invention in which the smoke gases are from a cabin or
room.

Figures 16 and 17 two adaptations for exhausting
smoke gases.

Figures 18 and 19 show in more detail a further
embodiment of the invention. ,

Figures 20 and 21 show two versions for similar
purpose as in fiqures 18 and 19.

Figures 22, 23 and 24 show three additional
alternative embodiments of the invention, in
connection with a ship cabin or hotel room.

Figures 25 and 26 show two alternative
embodiments for smoke exhaustion in combination with
liguid recovery.

Figure 27 shows an embodiment of the invention
intended for larger spaces, such as restaurants.

‘ In figures 1 and 2, the reference numeral 1
indicates a ship cabin with four beds, a corridor
outside the cabin 1 is indicated by 2 and the cabin
door to the corridor is indicated by 3. The reference
numeral 4 indicates a liquid feed line and 5 indicates
a branch line to a sprinkler 6 at the ceiling of the
cabin 1.

The sprinkler 6 is mounted in the mouth opening
8 of an air channel 7. The air channel 7 has a second

‘This Sheet Has Been Replaced
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arrows 25). Figure 7 shows an enbodi nent as applied to ~aner"spate “le. g

a car deck in a ship, indicated by ref- erence nuneral 380 ﬁé; $§§3i e for
eéxtinguishing liquid is indicated by reference sign 31.1{B % gPro}’n
the feed line lead to a nunber of sprinklers 33 arrange m__Lha_waLL~9P
ventilation duct 34 disposed near the ceil - *

4‘

e A

opening 9 in the ceiling of the cabin, adjacent the
cabin door 3. A filter 10 is arranged in the opening

9.
Figure 1 shows the situation when the sprinkler
5 has been activated. The extinguishing liquid,
preferably sprayed at a high drive pressure in a fog-
like form, as presented e.g. in the international
patent applications PCT/FI92/00060 and PCT/FI92/00155,
produces a suction in the channel 7, so that smoke

10 generated in the cabin is sucked into the channel
(arrow 11) through the opening .9, is at least partly
purified in the filter 10 and is cooled and washed
when being intermixed in the extinguishing liquid.

In figures 3 and 4 the reference numerals 1, 2,

15 3, 5, 6 and 10 indicate the same as in figures 1 and
2. The air channel in the mouth of which the spray
head 6 is arranged, is indicated by 12 and is, near
its second opening in the ceiling adjacent the cabin
door 3, in communication with a ventilation duct 13

20 provided with'a fire damper 14.

Figure 3 shows normal state, the fire plate 14
being in open position and air flowing from the duct
13 into the cabin 1, arrows 15. The air flow in the
duct 13 produces a certain suction in the channel 12,

’5 so that air flows into it, arrows 16, past the spray
head 6. If a fire breaks out in the cabin, hot smoke
gases will immediately flow into contact with the
spray head 6 thereby effecting a fast résponse of the
release means of the sprinkler. _

3 In figure 4 the sprinkler 6 has been activated,
whereat the fire plate 14 has been made to close the
ventilation duct 13 and smoke gases are sucked, arrows
17, into the channel 12 through the filter 10 and are
intermixed, arrows 18, into the extinguishing liquid

5 at the sprinkler 6.
Figures 5 and 6 show an embodiment resembling

Thls Sheet Has Been Re

MmO



ing of the car deck 30. Wen the sprinklers 33 are acti- vated hown in
Figure 7, they produce a suction in the duct 34. a LHasesrentier into
(arrows 36) intakes 35 and flow out (arrows 37) paktRER inkl-ers; 33. The
utilisation of ordinary, ventilation ducts for exhqu§tion of snpke:nay be

of advantage particularly ’

28 FEB ¥97 |
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the one of figures 3 and 4. The referenice numerals 1,
2, 3, 5, 6 and 10 indicate the same as earlier. An air
channel 19 joins a ventilation duct 20 at some
distance above the opening in the cabin ceiling
adjacent the door 3. At the joint (branching) is
'arranged a guide plate 21 which in normal state,
figqure 5, prevents the ventilation air from entering
the channel 19 and instead produces a suction therein,
so that air flows into, arrows 22, the cabin at the
door 3 and into, arrows 23, the channel 19 past the
sprinkler 6. '

In figure 6 the sprinkler 6 has been activated
because of a fire in the cabin, and the plate 21 has
been shifted to allow ventilation air to intermix with
smoke gases sucked into the channel 19, arrows 24, and
flowing out past the sprinkler 6, arrows 25.

Figure 7 shows an embodiment as applied to a
larger space, e.g. a car deck in a ship, indicated by
30. A feed line for extinguishing liquid is-'indicated
by 31. Branches 32 from the feed line lead to a number
of sprinklers 33 arranged in the wall of a ventilation
duct 34, near the ceiling of the car deck 30. When the
sprinklers 33 are activated, as shown in figure 7,
they produce a suction in the duct 34, and smoke gases
enter into (arrows 36) intakes 35 and flow out (arrows
37) past the sprinklers 33. '

To wutilize ordinary ventilation ducts for
exhaustion of smoke may be of advantage in particular
in ships or hotels. Figures 8 and 9 show a preferable
embodiment. In a cabin 40 with a toilet and/or shower
41, a spray head 45 is mounted in an opening of a
toilet wall 42 to be directed into the cabin toilet 41
which usually is provided with a ventilation duct,
indicated by 46 and having a certain suction out. The
suction may be effectivated by means of the
arrangements shown later in figures 17, 25 and 26,
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- in ships or hotels. Figures 8 and 9 show a parti cul r

enbodi ment In a cabin 40 with a toilet and/gr shower hgpﬁx Srgigﬁéadl45 i's
nounted in an opening of a toilet wall 42 so as to Re directed intoithe
cabin toilet 41 which, as is usual, is provided with 4 v2OtFEBmt¥®h duct 46
having a certain suction out. The suction nmay be effiedted by nmeans. of : the
arrangenents shown later in T

Q)

H
)

6 [E——

respectively. A sprinkler 43 activates through a
branch line the spray head 45, e.g. in the same way as
presented in the international patent application
PCT/FI92/00316, with reference especially to figure 13
thereof.

In figures 10 and 11, the reference numeral 50
indicates a ship cabin, a corridor outside the cabin
is indicated by 51 and the cabin door by 52. A liquid
feed line is indicated by 53, and 54 indicates a
branch line to a sprinkler 55.

The sprinkler 55 is mounted in an opening 48 of
an inner, or lower ceiling 56 which together with the
upper ceiling forms an air passage 57. The air passage
57 has a second opening 59, e.g. a ventilation
opening, in the lower ceiling 56, preferably adjacent
tbe door 52.

Figure 10 shows the situation when the sprinkler
55 has been activated. The extinguishing liquid
produces a suction in the passage 57, so that smoke
generated in the cabin is sucked into the passage,
arrows 61, and is cooled and washed when being
intermixed with the extinguishing liquid at the
sprinkler 65.

In figure 12, a room is indicated by 60, a lower
ceiling is indicated by 61 and a sprinkler mounted in
an opening of the lower ceiling is indicated by 62. An
air passage 63 is formed between the lower ceiling 61
and the upper ceiling, and when the sprinkler 62 has
been activated, as shown in figure 12, fog is sucked
into the passage 63 through a number of secondary"
openings 64 and 65 in the lower ceiling 61, e.g. near
the walls of the rocom and can extinguish a fire, such
as e.g. a cable fire, in the passage 63 as well.

In figure 13, a room is indicated by 70, a floor
is indicated by 71 and a sprinkler mounted in an
opening of the floor is indicated by 72. Under the

— —
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a branch line, for exanple in the sane way as preseft

pat ent application PCT/F192/00316 (publication no. 3/ 10860

Figures 1 7, 25 and 26. A sprinkler 43 activates th Eg';@cfw?,ﬂ g}&gtht‘
!
i

reference especially to Figure 13 thereof. In Figurds {1R8rkE :
ref erence nuneral 50 indi- cates a ship cabin, a corjrijdor out5|de the cabln

is indi-

7

floor 71 is an air passage 73, and when the sprinkler
62 has been activated, as shown in figure 13, fog is
sucked into the passage 63 through a number of
secondary openings 64 and 65 in the floor 61, e.gq.
near the walls of the room and can extinguish a fire,
such as e.g. a cable fire, in the passage 73.

In figure 14, a room is indicated by 80 and an
outer wall thereof is indicated by 81. A first spray
head 82 is mounted in an opening in the wall 81 and is
directed out of the room 80, and a second sprinkler 83
is mounted in the floor or in a wall and is directed
into the room. When activated, as shown in figure 14,
said first spray head 82 sprays water to the outside
of the room, preferably out in the open air, and
exhausts smoke gases at the same time, whereas the
second sprinkler 83 extinguishes the fire.

Figure 15 shows an embodiment alternative to the

one of figure 14. A room or cabin is indicated by 90,

a wall facing to the outside is indicated by 91, a
sprinkler or spray head mounted in an opening of the
wall 91 is indicated by 92, a smoke detector at the
ceiling of the room is indicated by 93, a guide valve
operated by the smoke detector 93 is indicated by 94
and a sprinkler at the ceiling is indicated by 95.

In figure 15, the detector 93 has reacted and
has actuated the valve 94 to activate the wall
sprinkler or spray head 92 which sprays water to the
open air and thereby exhausts smoke out of the room by
suction. The ceiling sprinkler 95 which generally
requires a certain raise in temperature before being
activated, is not yet in operation. Thus, smoke
exhaustion is initiated at an early stage of a fire.

Figure 16 shows an adaptation of smoke
exhaustion. The reference numeral 100 indicates a
ceiling or a wall of a room. Openings 101 lead to an
air duct 102. A sprinkler or a spray head 103,
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cated by reference sign 51 and the cabin door by reference sign 52. A
liquid feed line is indicated by refer- ence sign 53

indicates a branch line to a sprinkler 55. The sprink -5 —t-5 ﬁﬁﬁﬂt
an opening 58 of an inner, or |lower ceiling 56 which ogether W it
upper ceiling forns an air passage 57. The air passla h&8 W9/ § !

8

preferably governed by a smoke detector, is positioned
in the duct 102 to produce, when activated as in
figure 16, a suction from the room through the
openings 101 into the duct 102 and further out.

Correspondingly in fiqure 17, a sprinkler 107
produces a suction through an opening 105 from a space
below a ceilng 104 into a duct 106 which continues
somewhat wider (108) after the sprinkler 107.

In figures 18 and 19, the reference numeral 110
indicates a ceiling or a wall, 111 indicates a spray
head mounted in an opening of the ceiling or wall and
112 indicates a sprinkler which upon activation passes
liquid through a branch to the spray head 111, e.g. as
the one in figure 8. As shown in figure 19, the spray
head may be mounted in a holder 113 with apertures 114
and fastened by means of e.g bolts, as indicated by
115. In activated state, as shown in figure 19, a
cover has popped off, e.g. as presented in the
international patent application PCT/FI92/00213.

In figures 20 and 21, numerals 120 and 130
indicate a ceiling or wall, 121 and 131 indicate spray
heads. The spray head 121 is activated by means of a
release ampoule or bulb, as a sprinkler, while the
spray head 131 is remote controlled.

Figure 22 shows a cabin or room 140 with a
sprinkler 141 mounted on the wall above a door. A
channel 142 leads from the ceiling to the open air,
with a spray head 143 mounted at the outer end of the
channel. The spray head 143 is activated, through a
valve 144 preferably governed by a smoke detector not
shown, and creates a suction in the channel 142 to
exhaust smoke from the room 140.

Figure 23 shows an alternative embodiment, with
a ceiling sprinkler 151 of the same kind as the
sprinkler 112 in figure 18. When activated, the
sprinkler 151 passes liquid through its branch to a-
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a second opening 59, e.g. a ventilation opening,
preferably adjacent the door 52. Figure 10 shows thgpLsACEM&'ﬂ
sprinkl er 55 has been activated. The exti ngui shi §g e=teud pr oduc

suction in the passage 57 so that snoke generated iin % bpqqi.slﬁcked
into the passage (as shown by arrows 61). and isfic olig aﬁ% washdd ‘on
i nterm xi ng —
| 9 \ I
spray head 153 which creates a suction in a channel
152 and thus exhausts smoke from a room 150.

In the furher alternative embodiment of figure
24, a sprinkler 161 is mounted in a wall opening
leading from a room to a corridor 164. A spray head
163 is activated by the sprinkler 161, in principle in
the same manner as in figures 18 and 23, and sucks
smoke out of the room 160 through a channel 162. Smoke
is also sucked in from the corridor 164 past the
sprinkler 161.

‘As has been indicated earlier, it is not always
possible to arrange that spray head or sprinkler which
is intended to create a suction out of the respective
room in such a way that the liquid is sprayed out into
the open air; sometimes the liquid is sprayed into
regular ventilation ducts or the like. Figures 25 and
26 show two embodiments for preventing liquid from
entering the ventilation duct and for recovering a
major part of the liquid. )

A ventilation duct with an ordinary fan are
indicated by 170 and 180, respectively, and 171 and
181, respectively. A spray head 172 and 182,
respectively sucks smoke into a channel 173 and 183,
respectively. In figure 25, the channel 173 has a
closed end 175 and at a short distance from the closed
end 175 a connection channel 174, preferably
essentially perpendicular to the suction channel 173,
leads to the ventilation duct 170. The liquid drops
stop against the closed channel end 175 and most of
the liquid flows down into a draining pipe 176. In
figure 26, the liquid drops hit a bend 185 before a
connection channel 184 to the ventilation duct 180,
and most of the liquid flows down into a draining pipe
186.

The basic idea of the present invention, i.e. to
employ a sprinkler or a spray head for creating a
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with the extinauishina liquid at the sprinkler 55, —e~—n-Elgure 12. a
room-is indicated by reference sign 60, a |ower ceili gHEELAﬁidicmg.ql[Eby,

ref erence sign 61 and i
28 FEB 1997 i
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suction to remove smoke gases from that space, in
which a fire has started, can also be utilized in
comparatively large spaces, such as restaurants. (A
sprinkler generally has a release element, e.qg. a
glass ampoule reactive to heat or smoke, whereas a
spray head need not . have a release element of its own;
it can be e.g. remote controlled.)

, Figure'25 shows schematically one embodiment
for such a case. Sprinklers are indicated by 190,
smoke detectors/heat detectors are indicated by 191
and smoke exhaustion ducts are indicated by 192. The
sprinklers 190 are preferably, but not necessarily
arranged to be released in groups, e.g. as presented
the international patent application PCT/FI92/00316.
Adjacent groups overlap each other, i.e. a border row
of sprinklers belong to two groups. '

Smoke exhaustion is preferably arranged to
activated in a similar group release manner, that is,
when any smoke detector reacts, it activates e.g. the
four nearest surrounding smoke exhaustion ducts 192 in
any of the ways described earlier.

In many, probably most installations here
contemplated, it is preferable to arrange the system
to be at least partially automatically released. The
invention is not, however, restricted to automatically
operating installations; e.g. of installations in
engine rooms in ships a possibility for manual
operation is generally required.

The invention can also be utilized in a reverse
manner, that is, the monitored space can be the open
air, for purifying intake air from contaminations,
e.g. radioactive contaminations. The embodiments of
figures 25 and 26 are useful for that purpose. 1In
particular, all types of shelter rooms and military
vehicles or vessels have a potential need for such
installations. o

————
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a sprinkler mounted in an opening of the lower ceiling is indicated by
reference sign 62 An air passage 63 is forned between the |lower ceiling 61
and the upper ceil- ing, and when the sprinkler 62 has been activated, as

shown in Figure }g;_§ﬂnk2-+s—eutkﬁd into the passage 63 through a nunber of
secondary openiqgﬁgﬁguanmguﬁaﬁﬁﬁ]tEe lower ceiling 61. for example near—the

B R I 11
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1. Installation for fighting fire, comprising at
least one sprinkler or spray head in connection with
a monitored space, characterized in that said at
least one sprinkler or spray head is arranged to upon
activation create a suction, by spraying liquid at a
high drive pressure in the form of small droplets,
like a fog, out of the monitored space.

2. Installation as c¢laimed in c¢laim 1,
characterized in that said at least one sprinkler or
spray head is governed by a smoke detector.

3. 1Installation as claimed in claim 1,
comprising at least one automatically releasable
sprinkler for spraying extinguishing liquid in a
monitored space, characterized in

that said at least one sprinkler is arranged in
an opening from an air passage (7; 57) into the
monitored space, and -

that said air passage comprises at least one
second opening (9; 59) into the monitored space,

so that the sprinkler, when activated, produces
a suction from the monitored space through said at
least one second opening into said air passage.

4. Installation as claimed in claim 3,
characterized in that said air passage (57; 63) is
located between a lower ceiling (56; 61) and an upper
ceiling. )
5. Installation as claimed in claim 3,
characterized in that said air passage (73) is
located under the floor (71).

6. Installation as claimed in claim 3,
characterized in that said air passage (12} is in
communication with a ventilation duct (13) provided
with a fire damper (14) arranged to close the
ventilation duct when the sprinkler (6) is activated.
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room and can extinguish a fire, such as for exanple a cable fire, in the
passage 63 as well. In Figure 13, a roomis indicated W.
a floor is indi amangﬁ#eg@p@el sign 71 and a sprin- kler mounte
openi ng of the {l ndicated: by reference sign 72. mﬁ “‘g “!E 1
IS an air passage 73 a;:ngdD ‘Q@,,e,” the sprinkler 72 has bee
Lo
7. Installation as claimed in claim 3,
characterized in that said air passage (19) is in
communication with a ventilation duct (20), a guide
plate (21) being arranged at the branching from the
ventilation duct (20) to the said air channel (19) in
order to prevent ventilation air from flowing into the
air channel (19) in a normal state and to allow such a
flow upon a fire in the monitored space.

8. Installation as claimed in any of claims 3-7,
characterized in that a filter (10) is positioned
in said air channel, preferably in said at least one

12

second opening (9).

9. Installation as claimed in any of claims 3-8,
in particular for fighting fires in comparatively
restricted spaces, such as hotel rooms and ship
cabins, characterized in that said at least one
second opening (9) of said air channel (7; 12; 19) is
positioned in the ceiling of the space near a door (3)
leading out. ’

10. Installation as claimed in claim 1 or claim
2, in particular for ship cabins and hotel rooms,
characterized in that a spray head (45) is mounted
in a toilet wall (42) to create a suction from the
cabin or room (40) into the toilet (41).

11. Installation as claimed in any of claims 3-
7, in particular for larger spaces, such as a car deck
in a ship, and with a plurality of spray heads,
characterized in that preferably each spray head
(33) is arranged at an opening of an air channel (34)
preferably common for a number of spray heads.

12. Installation as claimed in claim 1,
characterized in that a spray head (92; 143),
preferably governed by a smoke detector (93), is
arranged to create a suction from the monitored space

into the open air.
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shown in Figure 13, snpke is sucked into the passage 73 through a nunber of
secondary openings 74 and 75 in the floor 71, for exaane%ggggrihgrlels of
tthe room and can extinguish a fire, such as for exanple a ca

e obeer et her oot %51 mdi oot oa by reterense” ™ 11 f"ﬂm'mﬂﬁmf "
13

13. Installation as claimed in claim 1,
characterized in that a spray head (172; 182) is
arranged to create a suction from the monitored space
into an air channel (173; 183) leading to a
ventilation duct (170; 180), the ligquid drops being
arranged to hit an air channel element (175; 185), for
recoveriﬁg liquid into a drain pipe (176, 186) or the
like.

14. Installation comprising at least one
sprinkler or spray head in connection with a monitored
space, characterized in that the monitored space is
the open air and that said at least one sprinkler or
spray head is arranged to upon activation create a
suction, by spraying liquid at a high drive pressure
in the form of small droplets, like a fog, from the
open air into a structure, for purifying intake air
from contaminations

15. Installation as claimed in claim 14,
characterized in that a spray head (172; 182) is
arranged to create a suction from the open air into an
air channel (173; 183) leading inside a structure, the
liquid drops being arranged to hit an air channel
element (175; 185), for recovering liquid into a drain
pipe (176, 186) or the like.
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sign 81. Afirst spray head 82 is nounted in an opening in the wall 81 an
Is directed out of the room 80, and a second sprinkler 83 is nmounted in the
floor or in awall and is directed into the room. Wen activated, .as shown
in Figure 14, said first spray head 82 sprays water to the outside of the

room preferably to the open air, and gexhausts snoke gases at the sane
time, whereas the :

INSTALLATION FOR FIGHTING FIRE
ABSTRACT

The 6bject of the invention is to provide a
new installation for £fighting €fire , which is
effective in restricting damages caused by smoke
generation. A sprinkler (6) or a spray head is
arranged in or at an air passage (7) in such a way
that when the sprinkler is "activated it creates a

suction from the fire space (1) into the air passage.'

FIGURE 1

————
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second sprinkler 83 extinguishes the fire. Figure 15 shows an enbodi nent

alternative to the enbodi nent of Figure 14. A room or cabi [\ L5 WROLT; My
reference sign 90, a wall facing to the outside is .indi- caigﬁmﬂgﬂwé$éﬁgﬁgé

sign 91, a sprinkler or spray head nmounted in an opening of fhe wall 91 is
i ndicated by ref- erence sign 92, ajsnoke detector at the fe}l QEIFER 1997

e ~
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roomis indicated by reference sign 93, a guide val ve operated by the snoke
detector 93 is indicated by refer- ence sign 94 and a sprfmkrer—sat—t-he . .
ceiling is indicated by reference sign 95. In Figure 15, {HREPUACBMEST SoBsT |
has reacted and has actuated the valve 94 to activate the [T Sprimkt er---;or‘i
spray head 92 which sprays water to the open air and \T 28 FEB 1997 |

|

|
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Fig. 3
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thereby exhausts snoke out of the room by suction. The ceiling sprinkler 95

which generally requires a certain increase in tenperature ng
activated, is not yet in operation. Thus, snoke e{ hﬁgﬁ_tACEMENF SHIEEYI ted at
an early stage of a fire.

28 FEB 1997 !z
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Fig. 5
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-7- Figure 16 shows an arrangenent for exhausting snoke. The reference
nuneral 100 indicates a ceiling or a wall of a room Openings 101 lead to
an air duct 102. A sprinkler or a spray head 103, ferably governed by a
snoke detector, is positioned in the duct 102 to

Fig.7
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duce, when activated as in Figure 16, a suction fr W‘E‘W t he
openings 101 into the duct 102 and then out of the1 dRERLACBMENT SHE
Correspondingly in Figure 17, a sprinkler 107 pro-jdyices a suctionfthrough

an opening 105 froma space below a ceiling 104 infjo}a ZgEegl@gmh| ch duct
Is of greater dinension 108 downstream of the spripkker 107.

5

Fig. 8 41

40 |
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In Figures 18 and 19, reference nunmeral 110 indi- cates a

wal | . reference numeral 111 indi- cates a spray head nount ¢dgt 0 Ln
of the ceiling or wall and reference nuneral 112 indicatesfa-s ﬁMEETfnm;?
whi ch upon activation passes liquid through a branch to the gpray head~4ll,

e.g. a sprinkler as showmn in Figure 8. As shown in Figure /19, 28ge r /
head may be FEB 18;7 I

Fig. 10

- Fig. 11 — -
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nounted in a holder 113 having apertures 114 and fas- tened for exanple by
means of bolts 115. In activated state, as shown in_Figure 19 tha.comxer has
popped of f, for exanple as presented in Internati onfl pEANGEMERDISHEET ciati on
PCT/ FI 92/ 00213 (publication no. W93100962). In Figyr ,
reference nunerals 120 and 130 indicate a ceiling o | | |§f7f ef ehce
nuner al s 7 28 Faégi

63

70

75

74
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121 and 131 indicate spray heads. The spray head 121 is activated by neans
of a release anpoule or bulb as a sprinkler, while the spray head 131 is

rTenotely control- led. Figure 22 shows a cabinggpunqﬂﬁﬁiéq, th a sprin-

| der 141 npunted on the wall above a door. Alc .E@TS fromthe

ceiling to the open air, with a spray
_ 28 FEB 1997
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head 143 bei ng nounted at the outer end of the chan- nel. The spray head
143 ts activated through a valve 144 preferably governed by a snoke
detector (not shown), and creates a suction in the channel 142 i.o-exfaust
snmoke fromthe room 140. Figure 23 shows an alt er natjgee=erftind

104

111
110

AW

112

Fig. 18 .
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sprinkler 112 in Figure 18. Wen activated, the sprinkler 151 passes liquid
through its branch to a spray head 153 which creates a suction in a channel
152 and thus exhausts snmoke froma room 150. In a further alternative

enbodi nent shown in Figure 24. a sprinkler 161 is nounte | I opening
| eading froma roomto a corridor 164. A spray head 163 isRﬁetAc-EM,;;,,[}. T—
—— 2 Seer ]
10 2
115 114
A A
V/ 44
\\\
13 ||| \
kl | T\ .
N
Fig. 19
120 121
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vated by the sprinkler 161, in principle in the sane man- -8- ner as in
t he enbodi nents of Figures 18 and 23, and sucks snoke out of the room 160
t-hrough a channel :

Fig. 22

150

Fig. 23

: . This Sheet Has Been Replaced: Fig 24
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162. Snoke is also sucked in fromthe corridor 164 past the sprinkler 161.
As has been indicated earlier, it is not always possi- ble to arrange that
spray head or sprinkler which is intended to create a suction out of the

respective roomin such a way that the liquid is sprayed out into the open

air; sonetines the liquid has to be sprayed into regul ar REPLACEMENT SHEE{W
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ventilation ducts or the like. Figures 25 and 26 show two enbodi nents for

preventing liquid fromentering the ventilation duct and for recoveLl g2
maj or part of the liquid. Ventilation ducts 170, 180 ar ﬂg SHEEY
respectively with a conventional fan 171, 181. A spray Rec
snoke into a respective channel 173, 183. In Fig-
28 FEB W97
13 T
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1. Installation for fighting fire, comprising at least ome Spﬁnkler or spray head
(6;33;45;55;62,72;82;92; 103:143;153;163;172;182) in connection with a monitored
space(1;30;40;50;60;70;80;90;140;150;160), said at least one sprinkler or spray head being
arranged upon activation to create a suction out of the monitored space by spraying liquid
at a high drive pressure in the form of small droplets, like a fog, and thereby suck smoke
from the monitored space, wherein said at least one sprinkler or spray head is arranged in
an opening (8;58) into the monitored space, characterised in that said opening is an opening
of an air passage(7 12:19:34:46;57:63;73;101;102;105;106;142;152;162;173;183)which is
in communication with at least one further opening (9;35;59;64.65;74.75) into the monitored
space so that said at least one sprinkler or spray head (6;33;45;55;62;72;82;92;103;143;153
-163;172;182)when activated, produces a suction from the monitored space into said air

passage.

2. Installation as claimed in claxm 1, whetem sa.:c. at least oné- spnnkler or spray
head is governed by a smoke detéctor.

3. Installation as’ claimed in - claim -1, comprising at least one sprinkler
(6;33;45;55:62) which is an automatically releasable sprinkler for spraying extinguishing
liquid into the monitored space '(1;30; 40,50 60). '

4, Installation as claimed in claim I, wherein said air. passage (57;63) is located
between a2 lower cemng (56;61) and an upper cexhng ‘

5. Installation as claimed in claim I, Wheremsazdmrpassag (73) is located under
the floor (71). BRUEA ‘

6. Installation as claimed in claim 1, comprising a sprinkier (6) and wherein said
air passage (12) is in communication with a ventilation duct (13) provided with a fire

damper (14) whsch is arranged to close the venulatmn duct when the spnnkler is
" Thiz g the @ -
01 AUG \997



‘a connection channel 184 to the ventilation duct 180. and nost of the

liquid flows down into a drain pipe 186. The basic idea of the—present
i nvention, i.e. to enploy a sprinkler or

a spray head for
suction to renove snoke gases fromthat épace in vvh\m“ “ m MSL arted
can also be utiljsed in conparatively |arge spaces, kants.
sprinkl er gewedly has a

7.  lgstalladon as claimed in claim 1, wherein said air passage (19) is in
communication with a ventlation duct (20), a guide plare (21) being arranged at the
branching Som the vennlaucn d.uct ta said air passage in grder to prevent vendlation air
from flowing into the air passage in a normal state and to allow-suck a flow upon a fire -
in the monitored space (1).

8. Iosallasion as claimed in agy of claims 1 to 7, whersin  filter (10) is disposed
in said air passage (12), preferably in said at least one firther opening (5).

5. Installation as claimed in any of claims 1 to 8, in particular for fighdng fires in -;
comparatively reswicted spaces, such as hotel rooms and ship cabins, whersin said at

least one further opening (9) of said air passage (7;12;19) is positioned in the ceiling of
the space (1) aear a door (3) leading out thereof. |

10.  Iostallation as claimed in claim 1 or 2, in pavcuiar for ship cabias and hotel
roams, whersin a spray head (43) is mounred in a toiles wall (42) to create 2 suction
from the cabin or roam (40) into the toilet (41).

1.  Installation as claimed in any of claims | t 7, in particuiar for larger spaces,
such as 2 car deck (30) in a ship, comprising a phn-aliti of spray heads (33), wherein
each spray head is preferably arranged at an opening of an air passage (34) preferably
comman to 2 aumber of said plurality of spray heads.

12.  Iostallation as claimed in claim | or 2, wherein a spray head (92;143;153;163),
is arranged to create a suction from the monitorsd spacs (90;140;150;160) into the apen
air.

13. Ioswllation as claimed in claim 1, wherein 2 spray head (172;132) is a.rra.nged to

weate 3 suction from the mmmmd space ira an 2ir passage {i73; rs ing t 2
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rel eaSe el enent. «e.g. a glass anpoul e reactive to'heat_or_snoke, whereas a
spray head need not-have a release elenent of its own and can for exanpie

be renotely controlled. Figure 27 shows schemati call yJ "u
such an application. Sprinklers are indicat ed by refe mﬂuﬂm" :"ﬁlu F
snoke detectors/heat detectors are mﬂ
ventilation duct (170;130), .'t'l'ié liqu.id d..roplegs'being -arvanged to hit an air passage
element (175:185) for recovering liquid into  drain pipe (176;186) or the like.
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cated by reference sign 191 and snoke exhaustion guets-are
reference sign 192. The sprin- klers 190 are prefer g L)g
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nécessarily arranged to be released in groups, fof } erP%L{éé Ejﬁé@eht@d?ﬁgﬂd‘!

* International patent application PCT/Fl 92/ A00316 {pdb 'Erb-“c
W93/ 10860). Adj acent groups overlap each other, &

sprinklers belong to two
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INSTALLATION FOR FIGHTING FIRE

Description

The present invention relates to an instailation for
fighting fire, comprisirig at least one sprinkder or spray
head in connection with a monitored space, said at least
one sprinkler or spray head being arranged upon activa-
tion to create a suction out of the monitored space by
spraying liquid at a high drive pressure in the form of
small droplets, like a fog, and thereby suck smoke from
the monitored space, wherein said at least one sprinkler
or spray head is arranged in an opening into the moni-
tored space.

US-A-5014790 discioses a fire fighting apparatus in
which extractors driven by a compressed air supply are
used to suck noxious fumes from the region of the fire.
The extractors are separate from the spray nozzles and
exhaust into a common extraction duct.

US-A-4986364 discloses a fine fighting and ventila-
tion apparatus which is :mounted--in an opening in a
building such as a window or doorway. The apparatus
comprises a conduit having a nozzle at one end which
in use is directed to spray a liquid out of the opening in
order to draw smoke and other heated gases from the
region of the fine through the opening. A major problem
with this apparatus is that the installation work must be
done at the site of the fire. Time consuming installation
is, of course, disadvantageous when fighting fire. Fur-
thermore, the installation of the apparatus may be very
difficult, if not impossible, to carry out in the event of a
fine.

US-A-4779801 discloses an apparatus for remov-
ing smoke and gases from a burning building, and oper-
ates broadly in the sam® manner as the apparatus of

US-A-4986364. This apparatus is installed alter a fine .

has broken out. and installation can - depending upon
the type of building - be very difficult. This is the case
especially in tall buildings such as hotels and the cabins
of ships.
In most kinds of fme the generation of smoke
_.causes extensive damage and loss of human life, espe-
cially in fines in apartments, hotel rooms and ship cab-
ins.
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groups;

sim l"ar group rel ease manner, that is, when any snoke detector

agtivates for exanple the four

192

-2 -

The aim of the invention is to provide a new instal-
lation for fighting fine, which better than earlier known
installations is capable of restricting the damage caused
by smoke generation.

The installation according to the invention is mainly
characterised in that said opening is an opening of an
air passage which is in communication with at least one
further opening into the monitored space so that said at
least one sprinkler or spray head when activated, pro-
duces a suction from the monitored space into said air
passage.

Such sprinklers or spray heads are presented in
international patent application PCT/F192/00155 (publi-
cation no. W092/20453). By a high drive pressure is
here meant a pressure range of about 20 bar to about

200 bar, as compared to about & bar to 10 bar for con-
ventional sprinkler installations. The diameter of the

droplets is typically within the range SO - 150 microns.

Said at least one sprinkder or spray head is prefera- -

bly governed by a smoke detector, in order to suck out
smoke at the very beginning of a fire, even before actual
fire extinguishing has been commenced.

In one preferred embodiment the installation com-
prises at least one sprinkler which is an automatically
releasable sprinkler for spraying extinguishing liquid into
the monitored space.

When the sprinkler or spray head is activated after
a fire has started, a suction is produced in said air pas-
sage, e.g. an air channel, so that smoke generated by
the fire is sucked into the channel via said at least one
further opening and flows through the channel and out
at the sprinkler or spray head, the smoke thus being
intermixed with the extinguishing fiquid. The smoke is
thereby cooled and at least partly washed by the exun-
guishing liquid.

The purifying of the smoke gases can be effected
by arranging a filter in the air channel.

Said air channel can communicate with a ventila-

tion channel provided with a fire damper arranged to

close the ventilation channel when the spray head is
activated.

The utilization of ordinary. ventilation ducts for

exhaustion of smoke may be of advantage, particularly
in ships and hotels. A spray head, preferably controiled
by a smoke detector, can be mounted in the toilet wall
and directed into the toilet which usually is provided with
a ventilation duct having a certain suction out.

Snoke exhaustion is preferably arranged to be acti- vated in a

reacts, it

near est surroundi ng snoke exhaustion ducts
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-9- .in any of the ways described earlier. In many, probably nost

I nstallations here contem plated, it is preferable to arrange the system
tso be at least partially automatically rel eased. The intention is not.
however, restricted to automatically operating

-3 -

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

Figures 1 and 2 show an embodiment of the inven-
tion, in connection with a ship cabin.
Figures 3 and 4 show another embaodiment of the
invention in combinatian with a ventilation channel,
in connection with a ship cabin.
Figures.s and 6 show a further embodiment of the
invention in combination with a ventilation channel,
in connection with a ship cabin. -
Figure 7 shows an embodiment of the invention
intended for larger spaces, e.g. a car deckin a ship.
. Figures 8 and 9 show a yet further embodiment of
the invention, in connection with a ship cabin.
Figures 10 and 11 show a still further embodiment
of the invention, in connection with a ship cabin.
Figures 12 and 13 illustrate two embodiments of the
invention for use in a ceiling and in a floor, respec-
tively. .
Figures 14 and 15 show two embodiments of the
invention for application in a cabin or room.
Figures 16 and 17 show two arrangements for
exhausting smoke gases.
Figures 18 and 19 show in more detail a further

embodiment of the invention.
Figures 20 and 21 show two sprinkler arrange-

ments for similar purpose as those in Figures 18
and 19.

Figures 22, 23 and 24 show three further embodi-
ments of the invention, in connection with a ship
cabin or hotel room.

Figures 25 and 26 show two embodiments of the
invention for smoke exhaustion in combination with
liquid recovery.

Figure 27 shows an embodiment of the invention
intended for larger spaces, such as restaurants.

In Figures 1 and 2, reference numeral 1 indicates a
ship cabin with four beds, a corridor outside the cabin 1
is indicated by reference numeral 2 and the cabin door
to the corridor is indicated by reference numeral 3. The
reference numeral 4 indicates a liquid feed line and ref-
erence numeral S indicates a branch line to a sprinkler
6 at the ceiling of the cabin 1.

The sprinkler 6 is mounted in the mouth 8 of an air 27 JuL 1998
channel 7. The air channel 7has a second opening 9 in -
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install ati ons;

possibility for manual operation is gen- erally required.

-4 -
the ceiling of the cabin, adjacent the cabin door 3. A fil-
ter 10 is arranged in the second opening 9.

Figure 1 shows the situation when the sprinkler has
been activated. The extinguishing liquid, preferably
sprayed at a high drive pressure in a fog-like form, as
presented for example in International patent applica-
tions PCT/FIS2/00060 (publication no. WO82/15370)
and PCT/FI92/00155 (publication no. WQ92/20453),
produces a suction in the channel 7 so that smoke gen-
erated in the cabin is sucked into the channel (as shown
by arrow 11} through the second opening 9, is at least
partly purified by the filter 10 and is cooled and washed
on intermixing with thé extinguishing fiquid. _

In Figures 3 and 4 the reference numerals 1, 2, 3, 5,
6 and 10 indicate the same features as in Figures 1 and
2. The air channel, in the mouth of which the sprinider §
is arranged, is indicated by reference numeral 12, and
near its second opening in'the ceiling adjacent the cabin
door 3, is in communication with a ventilation duct 13
provided with a fire plate 14.

Figure 3 shows the normal state, the fire plate 14
being in open position and air flowing from the duct 13
into the cabin 1 in the direction of arrows 15. The air flow
in the duct 13 produces a certain suction in the channel
12, so that air flows into it in the direction of arrows 16
past the sprinkler 8. If a fire breaks out in the cabin, hot
smoke gases will immediately come into contact with
the sprinkler 6 thereby effecting a fast response of the
release means of the sprinikier.

In Figure 4 the sprinider 6 has been activated,
whereat the fire plate 14 has been made to close the
ventilation duct 13 and smoke gases are sucked in the
direction of arrows 17 into the channel 12 through the fil-
ter 10, and are intermixed (as shown by arrows 18) in
the extinguishing liquid at the sprinkder 6.

Figures 5 and 6 show an embodiment resembling
the embodiment of Figures 3 and 4. The reference
numerals 1,2,3,5,6 and 10 indicate the same features
as those of the earlier embodiment. An air channel 1S is

connected to a ventilation duct 20 at some distance
above the opening in the cabin ceiling adjacent the door
3. At the joint (branching) is arranged a guide plate 21
which in the normal state (Figure 5) prevents the venti-
lation air from entering the channel 19 and instead pro-
duces a suction therein, so that air flows in the direction
of arrows 22 into the cabin at the door 3 and (as shown
by arrows 23) into the channel 19 past the sprinkler 6.

In Figure 6 the sprinkder 6 has been activated

for exanple in installations in engine roonms of ships a

-10 -
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Clains 1.

sprinkler or
in connection with a nonitored space (1;30;40:50; 60: 70: 80; 90: 140; 150;

182 )
160),

sai d at

Spray

Installation for fighting fine, conprising at
head (6; 33;45;55;62: 72;82: 92: 103: 143: 153; 163; 172;

-5 -

because of a fire in the cabin, and the plate 21 has been
shifted to aflow ventilation air to intermix with smoke
gases sucked into the channel 19 (as shown by arrows
24), and to flow out past the sprinkler 6 (as shown by
arrows 25).

Figure 7 shows an embodiment as applied to a
larger space, e.g. a car deck in a ship, indicated by ref-
erence numeral 30. A feed line for extinguishing liquid is
indicated by reference sign 31. Branches 32 from the
feed line lead to a number of sprinklers 33 arranged in
the wall of a ventilation duct 34 disposed near the ceil-
ing of the car deck 30. When the sprinklers 33 are acti-
vated, as shown in Figure 7, they produce a suction in
the duct 34, and smoke gases enter into (arrows 36)
intakes 35 and flow out (arrows 37) past he sprinklers
33. :

The utilisation of ordinary. ventilation ducts for
exhaustion of smoke may be of advantage particularly
in ships or hotels. Figures 8 and 9 show a particularly
preferred embodiment. In a cabin 40 with a toilet and/or
shower 41, a spray head 45 is mounted in an opening of
a toilet wall 42 so as to be directed .into the cabin toilet
41 which, as is usual, is provided with a ventilation duct
46 having a certain suction out. The suction may be
effected by means of the arrangements shown later in
Figures 17, 25 and 26. A sprinider 43 activates the spray
head 4§ through a branch line, for example in the same
way as presented in International patent application
PCT/FIS2/00316 (publication no. WO93/10860), with
reference especially to Figure 13 thereof.

In Figures 10 and 11, the reference numeral 50 mdl- i

cates a ship cabin, a corridor outside the cabin is indi-
cated by reference sign 51 and the cabin door by

| east one

| east one sprinkler or spray head being arranged upon

reference sign 52. A liquid feed line is indicated by refer- |
ence sign 53, and reference sign 54 indicates a branch

line to a sprinkler 5S.

The sprinkler §5 is mounted in an opening 58 of an
inner, or lower ceiling 56 which together with the upper
ceiling forms an air passage 57. The air passage 57 has
a second opening 59, e.g. a ventilation opening, in the
lower ceiling 56, preferably adjacent the door 52,

Figure 10 shows the situation when the sprinkler 55
has been activated. The extinguishing liquid produces a
suction in the passage 57 so that smoke generated in
the cabin is sucked into the passage (as shown by
arrows 61), and is cooled and washed on intermixing
with the extinquishina liquid at the sprinider 55.

-
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activation to create a suction out of the nonitored space by spraying
liquid at a high drive pres- sure in the formof small droplets,

fog.

and thereby suck snoke fromthe nonitored space,

one sprinkler or spray head is arranged in an opening (8;58)
nonitored space , characterised in that sgid

_an early stage of a fire.

In Figure 12, a room is indicated by refarence sign
60, a lower ceiling is indicated by reference sign 61 and
a sprinider mounted in an opening of the lower ceiling is
indicated by reference sign 62 An air passage 63 is
formed between the lower ceiling 61 and the upper ceil-
ing, and when the sprinkler 62 has been activated, as
shown in Figure 12, smoke is sucked into the passage
63 through a number of secondary openings 64 and 65
in the lower ceiling 61, for example near the walls of the

room, and can extinguish a fire, such as for example a

cablie fire, in the passage 63 as well.

In Figure 13, a room is indicated by reference sign
70, a floor is indicated by reference sign 71 and a sprin-
kier mounted in an opening of the floor is indicated by
reference sign 72. Under the floor 71 is an air passage
73, and when the sprinkler 72 has been activated, as
shown in Figure 13, smoke is sucked into the passage
73 through a number of secondary openings 74 and 75
in the floor 71, for example near the walls of the room,
and can extinguish a fire, such as for example a cable
fire, in the passage 73.

In Figure 14, a room is indicated by reference sign
80 and an outer wall thereof is indicated by reference
sign 81. A first spray head 82 is mounted in an opening
in the wall 81 an is directed out of the room 80, and a
second sprinkler 83 is mounted in the floor or in a wall
and is directed into the room. When activated, as shown
in Figure 14, said first spray head 82 sprays water to the
outside of the room, preferably to the open air, and
exhausts smoke gases at the same time, whereas the
second sprinkler 83 extinguishes the fire.

Figure 15 shows an embediment alternative to the
embodiment of Figure 14. A room or cabin is indicated
by reference sign 90, a wall facing to the outside is indi-
cated by reference sign 91, a sprinker or spray head
mounted in an opening of the wall 91 is indicated by ref-
erence sign 92, a smoke detector at the ceiling of the
room is indicated by reference sign 93, a guide valve

operated by the smoke detector 93 is indicated by refer-

ence sign 94 and a sprinkler at the ceiling is indicated by
reference sign 95. '

In Figure 15, the detector 93 has reacted and has
actuated the valve 94 to activate the wall sprinkler or
spray head 92 which sprays water to the open air and
thereby exhausts smoke out of the room by suction. The
ceiling sprinider 95 which generally requires a certain
increase in temperature before being activated, is not
yet in operation. Thus, smoke exhaustion is initiated at

wherein said at

li ke a

into the

| east
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opening i s an opening of an air passage (7;12:19: 34, 46;57;63;73;

101, 102: 105. 106; 142: 152 :162:173:183) which is in comrunication with at

| east one further opening (9;35;59;64.65:74,75)

that said at

| east

-7 -

Figure 16 shows an arrangement for exhausting
smoke. The reference numeral 100 indicates a ceiling or
a wall of a room. Openings 101 lead to an air duct 102.
A sprinkler or a spray head 103, preferably governed by
a smoke detector, is positioned in the duct 102 to pro-
duce, when activated as in Figure 16, a suction from the
room through the openings 101 into the duct 102 and
then out of the duct 102.

Correspondingly in Figure 17, a sprinkler 107 pro-
duces a suction through an opening 105 from a space
below a ceiling 104 into a duct 106, which duct is of
greater dimension 108 downstream of the sprinkler 107.

in Figures 18 and 19, reference numerat 110 indi-
cates a ceiling or a wall, reference numeral 111 indi-
cates a spray head mounted in an opening of the ceiling
or wall and reference numeral 112 indicates a sprinider
which upon activation passes liquid through a branch to
the spray head 111, e.g. a sprinkler as shown in Figure
8. As shown in Figure 19, the spray head may be
mounted in a holder 113 having apertures 114 and fas-
tened for example by means of boits 115. In activated

‘state, as shown in Figure 19, the cover has popped off,

for example as presented in International patent appli-
cation PCT/F192/00213 (publication no. WO93/00962).

In Figures 20 and 21, reference numerals 120 and
130 indicate a ceiling or wall, and reference numerals
121 and 131 indicate spray heads. The spray head 121
is activated by means of a release ampoule orbulb as a
sprinider, while the spray head 131 is remotely control-
led.

Figure 22 shows a cabin or room 140 with a sprin-
ier 141 mounted on the wall above a door. A channel
142 leads from the ceiling to the dpen air, with a spray
head 143 being mounted at the outer end of the chan-
nel. The spray head 143 is activated through a vaive
144 preferably governed by a smoke detector (not
shown), and creates a suction in the channel 142 to
exhaust smoke from the room 140.

Figure 23 shows an alternative embodiment which
employs a ceiling sprinkier 151 of the same kind as the
sprinider 112 in Figure 18. When activated, the sprinider
151 passes liquid through its branch to a spray head
153 which creates a suction in a channel 152 and thus
exhausts smoke from a room 150. '
~ Ina further alternative embodiment shown in Figure
24, a sprinkier 161 is mounted in a wall opening leading
from a room to a corridor 164. A spray head 163 is acti-
vated by the sprinkler 161, in principle in the same man-

_ into the nonitored space so -
one sprinkl er or spray head (6; 33:45:55;62;72;
82;92:103; 143; 153: 163: 172; 182
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) when activated, produces a suction fromthe non- _ :
Installation as clained in claim1l, wherein said at | east
3l .

ai r passage.

2.
one sprinkler or spray head is governed by a snoke detector.

itored space into said

Installation as clainmed in claiml1, conprising at |east one sprinkler (6;
33;45:55;62) which is an -8 -

ner as in the embodiments of Figures 18 and 23, and
sucks smoke out of the room 160 through a channel
162. Sr.noke is also sucked in from the corridor 164 past
the sprinkler 161. :

As has been indicated earlier, it is not always possi-
ble to arrange that spray head or sprinder which is
intended to create a suction out of the respective room
in such a way that the liquid is sprayed out into the open
air; sometimes the liquid has to be sprayed into regular
ventilation ducts or the like. Figures 25 and 26 show two
embodiments for preventing liquid from entering the
ventilation duct and for recovering a major part of the
liquid.

Ventilation ducts 170, 180 are provided respectively
with a conventional fan 171, 181. A spray head 172, 182
sucks smoke into a respective channel 173, 183. In Fig-
ure 25, the channel 173 has a closed end 175 and at a
short distance from the closed end 175 a connection
channel 174, preferably essentially perpendicular to the
suction channel 173, leads to the ventilation duct 170.
The liquid drops stop against the closed channel end
175 and most of the liquid flows down into a drain pipe
176. In Figure 26, the liquid drops hit a bend 185 before
a connection channel 184 to the ventilation duct 180,
and most of the liquid flows down into a drain pipe 186.

The basic idea of the present invention, i.e. to
employ a sprinkder or a spray head for creating a suction
to remove smoke gases from that space in which a fire
has started, can also be utilised in comparatively large
spaces, such as restaurants. A sprinider generally has a

release element, e.g. a glass ampoule reactive to heat |

or smoke, whereas a spray head need not have a
release element of its own and can for example be
remotely controlled. ,

Figure 27 shows schematically one embodiment for
such an application. Sprinklers are indicated by refer-
ence sign 190, smoke detectors/heat detectors are indi-
cated by reference sign 191 and smoke exhaustion
ducts are indicated by reference sign 192. The sprin-
klers 190 are preferably, but not necessarily arranged to
be released in groups, for example as presented in
International patent application PCT/FI92/00316 (publi-
cation no. WO93/10860). Adjacent groups overlap each
other, i.e. a border row of spriniders belong to two
groups. ' '

Smoke exhaustion is preferably arranged to be acti-
vated in a similar group release manner, that is, when
any smoke detector reacts, it activates for example the
four nearest surrounding smoke exhaustion ducts 192

-
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automatically rel easabl e sprinkler for spraying extinguishing liquid into
the nonitored space (1:30:40:50;60). 4. Installation as clainmed in claiml1,
wherein said air passage (57;63) is |ocated between a | ower ceiling (56;61)
and an upper ceiling. 5. Installation as clained in claim1l, wherein said

air , -9 .

in any of the ways described earlier.

In many, probably most installations here contem-
plated, it is preferable to arrange the system to be at
least partially automatically released. The intention is
not, however, restricted to automatically operating
installations; for example in installations in engine
rooms of ships a possibility for manual operation is gen-
erally required.
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passage (73)

I's located under the floor (71). 6. Installation as clainmed in

comuni cation with a ventilation duct (13) provided wt

which is arranged to close the ventilation duct when th

\

claim1, conprising a sprinkler (6) and wherein said Wi n
iTe dar‘[ié\““\lﬂ)
R

activat ed.

- 10 -

Claims

1.

2.

3.

installation for fighting fine, comprising at
least one sprinkler or spray head
(6;33.45;55,62;72;82:92;103;143;153;163;172;182
) in connection with a monitored ‘space
(1:30:40,50;60,70:80:90;140;150;160), said at least
one sprinkler or spray head being arranged upon
activation to create a suction out of the monitored
space by spraying fliquid at a high drive pres-
sure in the form of small droplets, like a fog,
and thereby suck smoke from the monitored
space, wherein said at least one sprinkler or
spray head is arranged in an opening (8:58)
into the monitored space, characterised in that said
opening is an opening of an air passage
(7:12;19:34,46,57,63,73;101,102;105,106;142;152
:162;173:183) which is in communication with at
least one further opening (9:35;59,64,65;74,75)
into the monitored space so that said at
least one sprinder or .spray head
(6,33:45,55;62,;72;82;92;103;143;153;163;172;182
) when activated, produces a suction from the man-
itored space into said air passage.

Installation as claimed in claim 1, wherein said at
least one sprinkler or spray head is governed by a
smoke detector.

Installation as claimed in claim 1, comprising at
least one sprinkler (6:33:45;55.62) which is an
automatically releasable sprinider for spraying
extinguishing liquid into the monitored space
(1,30;40;50:60).

Installation as claimed in clair 1, wherein said air
passage (57.63) is located between a lower ceiling
{56.61) and an upper ceiling.

Installation as claimed in claim 1, wherein said air
passage (73} is located under the floor (71).

Installation as claimed in claim 1, comprising a
sprinkier (6) and wherein said air passage (12) is in
communication with a ventilation duct (13) provided
with a fire damper (14) which is arranged to close
the ventilation duct when the sprinkler is activated.

i




-11 - 7. Installation as clained in claim1l, wherein said air
IS in comunication with a ventilation duct (20).

passage (19)

a guide plate (21) being

arranged at the branching fromthe ventilation duct to said a-—pas-
e \\!\\\\3\\\\\&\\\1\\\\\!\\\[\\ |

7.

10.

11.

12.

13.

Installation as claimed in claim 1, wherein said air
passage (19) is in communication with a ventilation
duct (20), a guide plate (21) being arranged at the
branching from the ventilation duct to said air pas-
sage in order to prevent ventilation air from flowing
into the air passage in a normal state and to aliow
such a flow upon a fire in the monitored space (1).

Installation as claimed in any of claims 1 to 7.
wherein a filter (10) is disposed in said air passage
(12), preferably in said at least one further opening

(9).

Installation as claimed in any of claims 1 to 8, in
particular for . fighting fires in comparatively
restricted spaces, such as hotel rooms and ship
cabins, wherein said at least one further opening
(9) of said air passage (7;12;19) is positioned in the
ceiling of the space (1) near a door (3) leading out
thereof.

Installation as claimed in claim 1 or 2, in particular
for ship cabins and hotel rooms, wherein a spray
head (45) is mounted in a toilet wall (42) to create a
suction from the cabin or room (40) into the toilet
(41).

Installation as claimed in any of claims 1 to 7, in
particular for larger spaces, such as a car deck (30)
in a ship, comprising a plurality of spray heads (33),
wherein each spray head is preferably arranged at
an opening of an air passage (34) preferably com-
mon to a number of said plurality of spray heads.

Installation as claimed in claim 1 or 2, wherein a
spray head (92;143;153;163), is arranged to create
a suction from the monitored space
(90;140:150;180) into the open air.

Installation as claimed in claim 1, wherein a spray
head (172;182) is arranged to create a suction from
the monitored space into an air passage (173;183)
leading to a ventilation duct (170;180), the liquid
droplets being arranged to hit an air passage ele-
ment (175;185) for recovering fiquid into a drain
pipe (176,186) or the like.




sage .in order to prevent ventilation air fromflowng into the air passage
in a normal state and to allow such a flow upon a fire in the nonitored
space (1). 8. Installation as clained in any of clainms 1 to 7. wherein a
filter (10) is disposed in said air passage (12), preferably in said at

| east one further opening (9). - 12 -

INSTALLATION FOR FIGHTING FIRE
- ABSTRACT

The object of the invention is to provide a
new installation for fighting' fire , which is
effective in restricting damaées caused by smoke
generation. A sprinkler (6) or a spray head is
arranged in or at an air passage (7) in such a way
that when Ehe sprinkler is "activated it creates a

suction from the fire space (1) into the air passage.'

FIGURE 1




9. Installation as clained in any of claims 1 to 8, in particular for
fighting fires in conparatively restricted spaces, such as hotel roons and
ship cabins, wherein said at | east one further opening (9) of said air
passage (7;12;19) is positioned in the ceiling of the space (1) near a door
(3) leading out thereof. _1-
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10. Installation as clained in claiml1l or 2. in particular for ship cabins
and hotel roons, wherein a spray head (45) is nounted in a toilet wall (42)
to create a suction fromthe cabin or room (40) into the toilet (41). 11.
Installation as clainmed in any of clains 1 to 7, in particular for |arger
spaces, such as a car deck (30) '

- Fig. 3
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in a ship conprising a plurality of spray heads (33). wherein each spray
head is preferably arranged at an opening of an air passage (34) preferably
com non to a nunber of said plurality of spray heads. '12. Installation as
claimed in claiml1l or 2, wherein a spray head (92:143;153;163). is arranged
to create a suction from the nonitgred space

Fig. 5

27 Jui 1998




(90; 140; 150; 160) into the open air. 13. Installation as clained in claiml,
wherein a spray head (172;182) is arranged to create a suction fromthe
nonitored space into an air passage (173;18 leading to a ventil ation duct
(170:180), the liquid droplets being arranged to hit an air passage el e-
ment (175;185) for recovering liquid into f\ﬂrain
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pi pe (176:186) or the Ilike.




Fig. 10
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