
(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization
International Bureau

(10) International Publication Number
(43) International Publication Date

6 January 2011 (06.01.2011) WO 2011/001018 Al

(51) International Patent Classification (81) Designated States (unless otherwise indicated, for every
A 62C 37/09 (2006 0 1) A 62C 31/02 (2006 0 1) kind of national protection available) AE, AG, AL, AM,

AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,
(21) International Application Number CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,

PCT/FI20 10/050497 DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
(22) International Filing Date HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP,

14 June 2010 (14 06 2010) KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD,
ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI,

(25) Filing Language Finnish NO, NZ, OM, PE, PG, PH, PL, PT, RO, RS, RU, SC, SD,

(26) Publication Language English SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR,
TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW

(30) Priority Data
20095741 30 June 2009 (30 06 2009) FI (84) Designated States (unless otherwise indicated, for every

kind of regional protection available) ARIPO (BW, GH,
(71) Applicant (for all designated States except US) MARI- GM, KE, LR, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG,

OFF CORPORATION OY [FI/FI], Virnatie 3, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ,
FIN-01 300 Vantaa (FI) TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,

EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,(72) Inventors; and
LV, MC, MK, MT, NL, NO, PL, PT, RO, SE, SI, SK,(75) Inventors/Applicants (for US only) MATTILA, Harri

[FI/FI], Karpalonkierto 3, FIN-05810 Hyvinkaa (FI) SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ,
GW, ML, MR, NE, SN, TD, TG)

CAILLIAU, Sebastien [FR/FI], Myllypellonpolku 3 A
12, FIN-00650 Helsinki (FI) HELASUO, Jarmo [FI/FI], Declarations under Rule 4.17
Loylytie 12 A2, FIN-02770 Espoo (FI)

— of mventorship (Rule 4 17(ιv))
(74) Agent HEINANEN OY, Airport Plaza, Ayritie 8 D,

FIN-01 510 Vantaa (FI) Published

— with international search report (Art 21(3))

(54) Title SPRAY HEAD

(57) Abstract Spray head, which comprises a spray head body (2), which comprises at least one nozzle (3), a heat-activated trig
gering element (5), in connection with the spray head of which a protection means (6) is arranged, which protection means is in
front of the nozzle (3) in the protective position and mechanically protects the triggering element (5) when the spray head is in a
non-active state, and which protection means (6) can be moved to a second position, in which at least one nozzle (3) and the trig
gering element (5) are not protected by the protection means (6) The triggering element (5) is fitted onto the fixing body (4) of the
triggering element, which fixing body can be moved with respect to the spray head body (2) between two positions, a first position
in which the spray head is in the non-active state and the fixing body (4) of the triggering element is in the retracted position, and
a second position in which the fixing body (4) of the triggering element is pushed out, and which fixing body (4) of the triggering
element is arranged to move with respect to the spray head body (2) from the effect of the pressure of the medium from a first p o
sition to a second position and at the same time to exert a force on the protection means (6), for moving the protection means from
the protective position to a second position, in which case the spray head is placed into a state of readiness in the second position
of the fixing body of the triggering element



SPRAY HEAD

Background of the invention

The object of the invention is a spray head as defined in the preamble
of claim 1, which comprises a spray head body, which comprises at
least one nozzle, a heat-activated triggering element, in connection with
the spray head of which a protection means is arranged, which

protection means is in front of the nozzle in the protective position and

mechanically protects the triggering element when the spray head is in

a non-active state, and which protection means can be moved to a
second position, in which at least one nozzle and the triggering element
are not protected by the protection means.

One such spray head intended particularly for fire extinguishing is

known e.g. from publication EP 1150747. The dome part that protects
the nozzles of the spray head and the triggering element is released

with a device that can be moved with respect to the holder body. The

publication presents some different alternatives for releasing the dome

part and for getting the spray head into a position of readiness.

A solution is also known from publication WO 2007/082988 Al, a
sprinkler, in which the sprinkler body is formed to be movable and the
sprinkler body exerts a force influence on a protection means that
releases the protection means. In the solution of the publication in

question, the release of the protection means is achieved by arranging a
relatively large part of the sprinkler, in terms of its mass, to be

movable. This forms a sprinkler that is relatively complex in structure
and makes the manufacturing costs of the component in question rather
high. I n addition, the solution according to the publication becomes

rather big in its height, which is a significant drawback in applications in

which the space available for the spray head is minimized. These types
of applications are, among others, means of transportation, such as

train carriages, or public spaces.

The aim of this invention is to achieve a new type of spray head, the
space requirement of which is minimal and by means of which the



protection means can be dependably and effectively removed from in

front of the spray nozzle and the triggering element. Another aim is to
achieve, among other things, a simpler combination for a spray head

that is excellent in terms of its operational reliability, more particularly
for a spray head and for apparatuses for releasing the protection means

of the spray head.

Brief description of the invention

The invention is based on a concept wherein the fixing body of the
triggering means of the spray head is arranged to be moved between
two positions, in which case the fixing body of the triggering means of
the spray head functions as a releasing means of the protection means.

The spray head according to the invention is characterized in that the
triggering element is fitted onto the fixing body of the triggering
element, which fixing body can be moved with respect to the spray
head body between two positions, a first position in which the spray
head is in the non-active state and the fixing body of the triggering
element is in the retracted position, and a second position in which the
fixing body of the triggering element is pushed out, and which fixing
body of the triggering element is arranged to move with respect to the
spray head body from the effect of the pressure of the medium from a
first position to a second position and at the same time to exert a force
on the protection means, for moving the protection means from the
protective position to a second position, in which case the spray head is

placed into a state of readiness in the second position of the fixing body
of the triggering element.

The apparatus according to the invention is also characterized by what
is stated in claims 2 - 10.

The solution according to the invention has a number of important
advantages. By arranging the fixing body of the triggering means of the
spray head to be movable and by using it to release the protective
dome, an extremely well-functioning solution is obtained for bringing a
spray head intended for difficult conditions into a state of readiness. By



using the extinguishing medium for moving the spray head, an

advantageous combination for a means for removing the protection
means from in front of the spray head is achieved. By using the valve
spindle, or a part of it, of the spray head as a fixing body of the

triggering means, sufficiently large surfaces can be obtained for
converting the pressure of the medium into a moving force exerted on

the protection means. By arranging the triggering element transversely

on the fixing body, a space-saving construction is achieved. The spray
head arrangement according to the invention can thus easily be

connected to the applicable fixing parts. The solution is extremely well
suited for disposing in circumstances in which protection of the spray
head from, among other things, environmental conditions is necessary.
These types of circumstances are e.g. public premises in which the
available space is limited, such as means of transportation, e.g. trains.
The solution is extremely well suited in particular to fire extinguishing

applications, and more particularly to applications in which a medium
mist of high liquid content is used as an extinguishing medium.

Brief description of the figures

I n the following, the invention will be described in more detail by the aid

of an embodiment with reference to the attached drawing, wherein

Fig. 1 presents an apparatus according to the invention as a partial

cross-section in a first position,

Fig. 2 presents an apparatus according to the invention as a partial

cross-section in a second position, i.e. in a position of readiness,

Fig. 3 presents an apparatus according to the invention as a partial

cross-section in a third position, i.e. activated, and

Fig. 4a presents a simplified cross-section of a spray head according to

the invention,

Fig. 4b presents a simplified view of a spray head according to the

invention as a cross-section along the line B-B of Fig. 4a.



Detailed description of the invention

Fig. 1 presents a spray head 1 according to the invention arranged on a
fixing surface 10, such as on a ceiling, wall or corresponding surface. A
pipeline 7, or corresponding medium conduit, is arranged to the spray
head, with which the medium to be sprayed is brought to the spray
head. The pipeline is fixed to the fixing surface 10 with fastening
devices 11 . The wall or the ceiling structure comprises a cover board 9,

such as a suspended ceiling, which is at a distance from the fixing
surface, in which case a space 14 remains between the fixing surface 10

and the cover board 9 for the pipeline 7 . An aperture 15 is formed in

the cover board 9 . A mounting box 8 is arranged in the aperture 15, the
wall and base of which mounting box extend inwards from the aperture
15, i.e. in the figure towards the pipeline 7 . A protection means 6 is

arranged in front of at least one nozzle 3 of the spray head and in front
of the triggering element 5 . The protection means 6 in the embodiment
of Fig. 1 is a plate, which is arranged to cover the aperture 15 and the
spray head 1. A fastening means 17, which is arranged to suit a

counterpart 16, is arranged on the protection means. The counterpart
16 is arranged in the mounting box 8 in the embodiment of the figures,
but it can also be on the cover board 9, such as on the wall of the
aperture 15. Alternatively, the protection means is arranged in the

spray head. I n this case the shape of the protection means can be e.g.
domed.

Fig. 1 presents a spray head 1 as a partial cross-section in a first
position. The spray head is arranged on a fixing part that is arranged on

the pipeline 7. The body part of the spray head, i.e. the spray head

body 2, is arranged on the fixing part.

A triggering means 5, such as a heat-sensitive triggering means, e.g.
an ampoule that breaks at a certain temperature, is arranged in the
spray head. The triggering means 5 is arranged on the fixing body 4 of

the triggering element.



The triggering means 5 in the embodiment of the figure is fitted to

extend in a space-saving manner in the lateral direction with respect to

the fixing body 4 of the triggering element. The triggering element

extends in the side direction in Fig. 1, i.e. essentially in the direction of

the cover board . The triggering means 5 is in this case according to Fig.

1 between the spray head body 2 and the protection means 6 .

The fixing body 4 of the triggering means is fitted to move with respect

to the spray head body 2 at least between a first position, i.e. a non-
active position, (Fig. I ) and one second position, i.e. a position of

readiness (Fig. 2).

At least one nozzle 3 is arranged in the body part 2 of the spray head.

The spray head of the figure comprises a number of nozzles 3.

A duct 13 is arranged in the spray head body 2, in which duct the fixing

body 4 of the triggering element can move between a first position and

a second position. When the pressure of the medium in the piping 7

increases, the pressure acts on the surfaces of the fixing body of the

triggering means, which surfaces are formed to be such that the fixing

body of the triggering means moves from a first position in the duct 13

of the body part to a second position, i.e. up to the countersurface 18 of

the duct space of the spray head body. The fixing body 4 of the

triggering means comprises a shoulder 12, which corresponds to the

countersurface 18 of the duct space of the spray head body. The

shoulder 12 thus functions as a limiter part. As a consequence of the

moving of the fixing body 4 of the triggering means, the end 41 of the

fixing body 4 on the protection means 6 side and/or the triggering

element 5 acts on the protection means 6 . The protection means 6

detaches from the locked position (Fig. 1) and moves away from the

front of the triggering means 5 and the nozzles of the spray head body

(Fig. 2).

The spray head comprises a spray head body 2, which comprises at

least one nozzle 3, a heat-activated triggering element 5 and a

protection means 6, which protection means is in front of the nozzle 3

and mechanically protects the triggering element 5 when the spray



head is in a non-active state, and which protection means 6 can be

moved to a second position, in which the nozzles 3 and the triggering
element 5 are not protected by the protection means 6 .

The fixing body 4 of the triggering element can be moved with respect
to the spray head body 2 between two positions, a first position in

which the spray head is in the non-active state, and a second position in

which the fixing body 4 of the triggering element is pushed out, and

which fixing body 4 of the triggering element is arranged to move with
respect to the spray head body from the effect of the pressure of the
medium from a first position to a second position and at the same time
to exert force on the protection means 6 for moving it from the
protective position to a second position, in which case the spray head is

placed into a state of readiness in the second position of the fixing body
4 of the triggering element. The spray head body 2 comprises a duct
part 13, i.e. a cylinder space, in which case at least a part of the fixing
body 4 of the triggering element is formed into a piston part, which is

arranged to move in the cylinder space from the effect of the pressure
of the medium from a first position to a second position.

I n one embodiment the medium used for moving is typically an

extinguishing medium. I t is also possible to use some other applicable
medium.

A protection means 6, which protects the triggering means 5 and the
nozzles 3, is arranged in connection with the spray head. The protection
means 6 is fixed in the solution according to Fig. 1 in the protective
position (Fig. 1) into a ring-shaped counter-element 16 of the wall of
the mounting box 8 arranged in the aperture 15 of the cover board 9 .

The ring-shaped counter-element 16 is arranged on the wall of the
mounting box 8 . A fixing part 17 is on the protection part 6 . The fixing
part 17 of the protection part and the ring-shaped counterpart 16 form
a locking, which keeps the protection part in its position in the
protective position. The protection means 6 stays in its position well in

the protective position, in which case the important parts of the spray
head are well protected from the effects of the environment of the
spray head. These types of parts that are intended to be protected are,



among others, the triggering means 5, typically an ampoule, and the
nozzles 3 . The spray head can be disposed in very different
environments, in which it is subjected to impurities and to dirt or to

vandalism, which may impair the operation of the spray head to, among

other things, cause malfunctions of the spray head without the
protection means 6 . On the other hand, the protection means 6
prevents unwanted triggering of the triggering means 5, e.g. as a result
of a short hot gas current directed onto the spray head. These types of
situations can occur in, among other places, highway tunnels, in which

e.g. the exhaust gas of a truck can momentarily be aimed directly
towards the spray head, or as a result of vandalism, in which e.g. the
flame of a lighter is deliberately aimed at the spray head.

The spray head can be placed into a state of readiness by conducting
the medium into the pipe 7 with pressure. As a consequence of this the
pressure of the medium is exerted against the surfaces of the fixing
body of the triggering means of the spray head, in which case a force is

produced that presses the fixing body of the triggering element from a
first position in the spray head body towards a second position, i.e.

downwards in Fig. 1. The fixing body 4 of the triggering element, for its

part, acts on the protection means 6, in which case when the force
exerted by the fixing body 4 of the triggering element on the protection
means 6 exceeds the force that keeps the protection means in its
position, the protection means detaches from its position to the non-

protective position according to Fig. 2 . The fixing body in the figure acts

at the point of its outermost part, i.e. the support part 41, on the

protection means 6 in the direction of movement of the fixing body.

I n the state of readiness (Fig. 2) the spray head can be activated in the

normal way by the aid of the triggering means 5, e.g. when it is broken
from the effect of heat, in which case the nozzles 3 can spray
extinguishing medium. In the state of readiness, the first end of the

fixing body of the triggering element according to the invention extends
to some extent away from the spray head body, in which case it is, on

the one hand, closer to a possible burning object and also a distance
from the fixing point, e.g. from the surface of the ceiling or wall.



Typically the extinguishing medium pipe 7 is a so-called dry pipe, in

which case there is no extinguishing medium in it. When the
extinguishing medium is conducted into the pipe 7, the extinguishing

medium acts in the manner described above moving the fixing body of
the triggering element from a first position to a second position and into
a state of readiness, in which case also the protection means 6 detaches
from its locking . I n the state of readiness after the ampoule 5 of the
spray head has broken, e.g. from the effect of heat, extinguishing
medium starts to spray from the nozzles 3 of the spray head.

Fig. 3 presents a spray head according to the invention when activated,
in which case the triggering element has broken and at the same time
the support part 4 1 of the triggering element has detached from the
moving body 4 of the triggering element. I n this case there is no part in

front of the nozzles that possibly impedes the spraying.

Figs. 4a and 4c further present a cross-section of one spray head

according to the invention.

The invention thus relates to a spray head, which comprises a spray
head body 2, which comprises at least one nozzle 3, a heat-activated
triggering element 5, in connection with the spray head of which
triggering element a protection means 6 is arranged, which protection

means is in front of the nozzle 3 in the protective position and

mechanically protects the triggering element 5 when the spray head is

in a non-active state, and which protection means 6 can be moved to a

second position, in which at least one nozzle 3 and the triggering
element 5 are not protected by the protection means 6 . The triggering
element 5 is fitted onto the fixing body 4 of the triggering element,

which fixing body can be moved with respect to the spray head body 2
between two positions, a first position in which the spray head is in the
non-active state and the fixing body 4 of the triggering element is in the

retracted position, and a second position in which the fixing body of the
triggering element is pushed out, and which fixing body 4 of the

triggering element is arranged to move with respect to the spray head

body 2 from the effect of the pressure of the medium from a first
position to a second position and at the same time to exert force on the



protection means 6, for moving the protection means from the
protective position to a second position, in which case the spray head is

placed into a state of readiness in the second position of the fixing body
of the triggering element.

According to one preferred embodiment the spray head body 2
comprises a cylinder space 13, and at least a part of the fixing body 4
of the triggering element is formed into a piston part, which is arranged
to move in the cylinder space 13 from the effect of the pressure of the
medium from a first position to a second position.

According to one preferred embodiment the fixing body 4 of the
triggering element comprises a limiting means 12 of movement, such as

a shoulder, and the spray head body 2 comprises a countersurface 18

t o the limiting means.

The triggering element 5 is preferably fitted to extend in the lateral
direction with respect to the direction of movement of the fixing body 4
of the triggering element.

According to one preferred embodiment the fixing body 4 of the
triggering element comprises a support part 41, which is fitted to the
end of the fixing body 4 of the triggering element on the protection
means 6 side, when the protection means 6 protects the triggering
element and at least one nozzle 3 of the spray head.

According to one embodiment, in the protective position the protection
means 6 is fitted into the aperture 15 of the cover board 9, into the
mounting box 8, or into a corresponding installation aperture of the
spray head.

According to one preferred embodiment the support part 4 1 of the
fixing body 4 of the triggering element is fitted to detach when the
triggering element 5, such as an ampoule that breaks from the effect of
heat, triggers and the spray head activates to spray.



The spray head comprises a locking means 43, which comprises a first
claw part 44 and a second claw part 45. The locking means 43 is fitted
in a manner allowing rotation onto a support axle 46. When the
triggering element 5 breaks, e.g. owing to an increase in temperature,

the locking means 43 is able to rotate in relation to the support axle 46

so that the first claw part 44 in Fig. 4a moves some distance to the
right and the second claw part 45, which locks the support part 4 1 to
the fixing body of the triggering element, into its groove 47, moves
upwards and releases the support part 4 1 from its locking in the groove
47 of the fixing body 4 .

A second way to fit the support part of the fixing body of the triggering
element to detach can be achieved e.g. in the manner presented in

publication WO 98/56463, wherein the holder of the triggering element
is fitted to detach.

According to one preferred embodiment the fixing body 4 of the
triggering element comprises a spraying nozzle 42 for spraying the

medium in the activated state of the spray head.

The spray head is typically fitted into a fire extinguishing system of a
public space or of a means of transportation.

The spray head according to the invention is very well suited to
spraying an extinguishing medium of high liquid content. As regards the

applications and properties of the spray head, reference can be made to
publications EP 1150747 and WO01/26742.

I t is obvious to the person skilled in the art that the invention is not

limited to the embodiments presented above, but that it can be varied
within the scope of the claims presented below. The characteristic

features possibly presented in the description in conjunction with other
characteristic features can if necessary be used separately to each

other.



Claims

1. Spray head, which comprises a spray head body (2), which
comprises at least one nozzle (3), a heat-activated triggering element
(5), in connection with the spray head of which triggering element a
protection means (6) is arranged, which protection means is in front of
the nozzle (3) in the protective position and mechanically protects the
triggering element (5) when the spray head is in a non-active state, and

which protection means (6) can be moved to a second position, in which
at least one nozzle (3) and the triggering element (5) are not protected
by the protection means (6), c h a r a c t e r i z e d in that the
triggering element (5) is fitted onto the fixing body (4) of the triggering
element, which fixing body can be moved with respect to the spray
head body (2) between two positions, a first position in which the spray
head is in the non-active state and the fixing body (4) of the triggering
element is in the retracted position, and a second position in which the
fixing body of the triggering element is pushed out, and which fixing
body (4) of the triggering element is arranged to move with respect to
the spray head body (2) from the effect of the pressure of the medium
from a first position to a second position and at the same time to exert
force on the protection means (6), for moving the protection means

from the protective position to a second position, in which case the
spray head is placed into a state of readiness in the second position of
the fixing body of the triggering element.

2 . Spray head according to claim 1, c h a r a c t e r i z e d in that the
medium is an extinguishing medium.

3 . Spray head according to claim 1 or 2, c h a r a c t e r i z e d in that
the spray head body (2) comprises a cylinder space (13), and in that at
least a part of the fixing body (4) of the triggering element is formed
into a piston part, which is arranged to move in the cylinder space (13)
from the effect of the pressure of the medium from a first position to a
second position.

4 . Spray head according to any of claims 1 - 3, c h a r a c t e r i z e d in

that the fixing body (4) of the triggering element comprises a limiting



means (12) of movement, such as a shoulder, and the spray head body

(2) comprises a countersurface (18) to the limiting means.

5 . Spray head according to any of claims 1 - 4, c h a r a c t e r i z e d in

that the triggering element (5) is fitted to extend in the lateral direction
with respect to the direction of movement of the fixing body (4) of the
triggering element.

6 . Spray head according to any of claims 1 - 5, c h a r a c t e r i z e d in

that the fixing body (4) of the triggering element comprises a support
part (4I) which is fitted to the end of the fixing body (4) of the
triggering element on the protection means (6) side, when the
protection means (6) protects the triggering element and at least one

nozzle (3) of the spray head.

7 . Spray head according to any of claims 1 - 6, c h a r a c t e r i z e d in

that in the protective position the protection means (6) is fitted into the
aperture (15) of the cover board (9), into the mounting box (8), or into
a corresponding installation aperture of the spray head.

8 . Spray head according to claim 6, c h a r a c t e r i z e d in that the
support part (41) of the fixing body (4) of the triggering element is

fitted to detach when the triggering element (5), such as an ampoule
that breaks from the effect of heat, triggers and the spray head

activates to spray.

9 . Spray head according to any of claims 1 - 8, c h a r a c t e r i z e d in

that the fixing body (4) of the triggering element contains a spraying
nozzle (42) for spraying the medium in the activated state of the spray

head.

10. Spray head according to any of claims 1 - 9, c h a r a c t e r i z e d
in that the spray head is fitted into a fire extinguishing system of a
public space or of a means of transportation.
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