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Modular Automatic Spray Nozzle

The present invention concerns a spray nozzle design to be applied
in automatic sprinkiers and water mist sprayer and multipie jet control
valves for active fire protection with liquid extinguishing agents.

It is known technology on automatic sprinkler heads and automatic
water mist sprayers and multipie jet control valves to have iniet ports,
which are sealed with a plug which are fixated to seal the inlet ports by

means of a vertical positioned thermal rejease element in the shape of a

liquid filled glass container or solder link, which at the one end rest on a

yoke, and at the other end apply a force on the seal plug to keep the
inEe’tl sealed. A problem with this desi.gn is that the product rﬁust be in-
stalled with the full length' of the release element below ceiling or out-
side walls in order to exposed the Who!e thermal element to hot gésses

fromm a fire, to achieve good fire responses on the equipment. This

makes the installed equipment woundabie to physical damages and ar-
chitectural visible in the fire protected spaces. |

The above problems have been tried solved in a known sprinkier
design where the sprinkier head is located concealed in a cup, which are
installed conceated in ceilings with its opening in a downward position,
and where the cup opening is hidden with a cover plate, which are sol-

dered on the cup ope'néng flange with soider having low melting tem-

- peratures, and which detaches at low temperatures to expose the heat

sansitive reiease element of the sprinkler head to the heat of fire.

A disadvantage with the above design is that the sprinkier be-
comes a technical compiex design, and that the sprinkler design delay
the response time of sprinkler heads, with the cover plate release time,
and the time here after to heat the concealed sprinkler head in the cup
from heat of fire.

The above problems has been tried solved with openings in the cup
bottom, and a siot opening between the cover plate and the cup open-
ihg flange to aliow the thermics from fire creating a hot air flow heating
the sprinkler head and it's thermal reiease element.

A disadvantage with the above method is insulation materials and
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cther impurities above the ceiling risks to close the openings causing
delayed response times, and in worse case causmg the concealed sprin-
kler head not operating in case of fire.

It is known that the above problems have been ftried solved in
sprinkier heads and multiple jet control valve designs, where the inlet
port are sealed with a plug, which are kept in its position from a body
applying a force o the sealing, and where the 'b'ody at it's _énd opposite
the sealing is supported from one or two support brackets resting on
both the end of the body and on the sprinkler or valve casing, and
where a thermal release element applies a force fo the support brack-

~ets, which fixates the support brackets to the sprinkier or vaive housing

aliows the support brackets to rest on the casing to supply a force to the

body, to keep the plug sealing x_‘.he sprinkier or valve iniet port.

A disadvantage with the known method described above is that the.
fragile heat sensitive release element is located in a free location outside
the sprinkler head or multiple jet control casing, méking the sprinkier or
valve very fragile to physical impacts, abuses and vandalism.

The above problems is known to have tried being solved by fitting
a protection cover below the heat sensitive release element. This cover
is fitted after the installation of the sprinkier in the ceiling. The cover is
fitted with brackets holdihg on to the sprinkler rosette. The cover is fit-
ted after the sprinkier with rosstte has beenl installed in the ceiling, and
the cover has a lose fit, aliowing the cover to be knocked off from the
force of water in the sprinkier iniet when the sprinkler releases from
heat of fire, to freely distribute extinguishing agents to piacé on fire,

A disadvantage with the above described known design is that the
protection cover first may be fitted after the sprinkler has been in-
stalled, which means that the fragiie support arrangement and the frag-
ile “haat release element below the sprinkier head risks to be exposed to
physical abuse during transportation and handling and installation in
ceiling. Another disadvantags with the above design is that the cover
needs to have a iosa fit to fall off when the sprinkler activates. Which
cause high risks of covers falling off when exposed to vibrations,

Another disadvantage of the known designs of sprinklers and
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automatic water mist nozzies with or without covers is that the sprin-

klers and water mist nozzles contain moving parts, and especially water

mist nozzles often includes relatively small orifices. The sprinklers and

water mist nozzies are often installed in corrosive environments where

the sensitive elements are exposed to corrosive atmoespheres like salts
atc, Corrosion does hereby represent risks of malfunctioning from cor-
roding, internal parts and moving parts corroding together locse of
straengths of internal parts and corrosion blocking small orifices atc.

The above corrosion problem is solved by corrosion resistant plat-

ing internal parts, and making internal parts in noble materials. The

.above methods applies extra manufacturing costs to products, and

makes it more difficult to recycle products after end use, _

The purpose of the new invention is tb'appfy a more pracéicai solu-
tion to the above listed problems and disadvantages for automatic
sprinkler and water mist sprayer heads.

The invention concerns an automatic nozzle arrangement consist-
ing of & hollow body with an inlet and an cutlet opening, which are
characteristic in including an arrangement where the outiet opening has
a cone shaped outlet with minimum two appendixes symmetrical located
180° from each other on the periphery of the opening, and where a
plate or body are positioned to close the outlet opening, and where the
blate are fixated between a recess in the outlet cavity and two fixture
brackets, which each rest in a grove in the appendix material on the
outlet periphery, and where one or both fixture brackets have a load
screw, and where a thermal release eiement is located with its two ends
fixated in the space between the fixture bracket, and where the distanée
between the two fixture brackets are fixated to the distance between
the ends of the thermal reiease siement plus the free length of the load
screw located between the two fixture brackets. '

The invention activates when the heat of a fire 6r heat of electric
resistance eiement breaks down the thermai release eiement. When the
thermal release element disintegrates the force, which holds the fixture
brackets in place disappear. The force of the extinguishing agent pres-
sure or air pressure, acting on the iniet port of the apparatus, does
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hereafter ‘become larger tHan‘_thé force keeping the sphérical’.piate"ih its

pos%tioh at the housing cavity opening, and the spherical piate is hereaf-
ter reieased. This allows the hydraulic extinguishing agent pressure, or
an air pressure, acting on the inlet port of the apparatus to move the
ﬁozzle body in the housing cavity, until it is stopped from falling out
when a convex cone surface on the nozzie body surface forms a seal
with a concave cone surface at the housing cavity outlet. The seal of the
inlet port is hereby broken and extinguishing agent flows freely from the
pipe ‘through the inlet port of the housing, through the housing cavity,
through the holiow nozzle body, from where extinguishing agent is dis-
tributed to the place on fire. o

A variant of the invention Is characteristic in that the spherical
piate close the nozzie house cavity outlet, and the hollow nozzie body
inside the nozzle housing cavity at its one end rest on the spherical
plate and at its other end holds a seal sealing the inlet port to the nozzle
house cavity.

A variant of the above variant of the invention is characteristic in
that the nozzle house consists of two or more bodies which are assem-
bied together, and where the one of these bodies is a release body,
which are fitted to form the end of éhe nozzie body opposite the nozzle
bedy end with the inlet port, and where the release body contains the
spherical plate, the brackets holding the spherical plate and the thermal
release element holding the brackets in piace which hold the spherical
plate in place. The above variant of the invention allows nozzles and
multiple iet control valves to be modular build with the use of preas-
sembled and pretested release bodies to be assembled to the nozzles or
muitiple jet control bodies.

Another variant of the invention is characterized by that the
spherical plate forms a leak proof seal at the nozzie house cavity outlet.
The above variant performs with that the spherical plate eventual with a
sealing like an o-ring or a gasket between the spherical plate and a re-
cess etc. seals the outlet of the nozzle house cavity, and keeps a holiow
nozzle body inside the nozzle house cavity together with the liguid ex-
tinguishing agent until the thermal release element is released from
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heat of fire, and the nozzle body . inside the riozzie house cavity are
pushad out of the nozzle house cavity to distribute extinguishing agent
to place on fire. '

A third variant of the invention is characterized by sphericai plate
having a cylindrical surface, which seais with a seal against a cylindrical
surface in the outlet of the nozzle house cavity, and which at its end
surface rest on the brackets being fixated with a thermal release ele-

‘ment, The above variant reduces the force on the holding brackats hold-

ing the spherical plate, and being hold in piace by a thermal release
element. The invention variant does also allow the spher%cai plate to be
fitted after that the brackets and the thermal reiease element has been

A fourth variant of the invention is characterized by that the
spherical plate body support a nozzle body in the nozzle house cavity
which fixate a sealing device, which seals the inlet port to the nozzle

" house cavity. The above variant performs by sealing both inlet and out-

let of the housing cavity, which keeps the hollow nozzle body inside the
housing cavity, and which prevent extinguishing agent from flowing into
the house cavity, and debris and impurities in the surrounding atmos-
phere from coming in contact with the nozzie body inside the housing
cavity. The variant does also perform as a double seal against extin-
guishing agent leaking from the nozzle housing.

A fifth variant of the invention is characterized by that the spheri-
cal plate on its surface pointing away from the housing cavity has one oF
multipie enlargements of which the one is positioned in thé extension of
the thermal release element and has a cavity in the extended symmetry
fing of the thermal release alement, and where a pin or a spherical ball
is located. The variant works with that the thermal release element ap-
plies a force on the pin or spherical ball, which locks the spherical plate
in its position at the end of the nozzie housing cavity for as long as the
thermal release element is intact.

A sixth variant of the invention is characterised in that the spheri-
cal plate has one or multiple fins on the side pointing against the heat

sensitive release element, and where one or multiple of the fins are not
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pafai%ei with the centreline of the thermal release ‘eiement.'The variant
works with that the fins guides the flow of hot air from a fire around the
thermal release element, which will resuit in faster response times to a
fire close fo the invention.

A seventh variant of the invention is characterized by that the ex-
tension body between the thermal release element and its support
paint, are in the shape of being spring element, which supplies a force
which keeps the spherical plate fixed in the outiet of the nozzle cavity.

An eighth variant of the invention is characterized byk having a
covér plate formed with brackets which are attached to the spherical

plate in such.a way that the heat sensitive release element is positioned .
" batween the two parallel plates. In this variant of the invention, the

thermal release element is located in a protected location behind a

. cover plate. Furthermore the cover plate provides an architectural finish

to the nozzie arrangement when the nozzle is installed recessed in ceil-
ings. In a fire situation the heat of fire flows through the slot between
the spherical plate and the cover plate to heat the thermal release ele-
ment to activation. When heat of fire releases the thermal release ele-
ment, the force jocking the brackets holding the spherical piate in its
position at the housim_j cavity outlet, disappears and the force of the
agent pressure in the pipe work forces the nozzie body out of the hous-
ing cavity, pushing thee spherical plate with the cover plate away from
the nozzle housing allowing the nozzle body to come out of the nozzle.
housing cavity to distribute extinguishing agent on place on fire. |
‘A variant of the invention which is designed for pendent and hori-
zontal installation in pipes is characterized by its design of the nozzie
body, which consists of two or multipie élements which are assembled
to be a top nozzie body part and bottom nozzie body part, which are as-
sembled together to become one nozzie body with 2 central longitudinal
cavity with inlet openings in the nozzle bottom body part, and the noz-
zle top body part containing & central cavity in its longitude direction
with a top end with one or multiple outlet openings. The assembled noz-
zie body is contained in the nozzle housing cavity, where the nozzie bot-
tom body part forms a seal to inlel to nozzle housing cavity, and the
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nozzie top body part rest at the spherical plate, which are located at thé
outlet of the nozzie house. ca\)ity, and which are kept-in' place by one or
two brackets which are locked on place with a force which a thermal re-
reiease element applies.

| The above variant of the invention performs when the heat of fire
releases the thermal release element, and the lock force on the brackets
holding the spherical plate disappears, and the spherical plate freely
falls away. The force of the agent pressure acting at the iniet port

" pushes the nozzle body out of the nozzie house cavity. The bottom noz-

zle body part travels away for the inlet to nozzle housing cavity, which
makes the seal of the inlet port disappears, and the extinguishing agent
is free to flow into the nozzle'housihg cavity, and to fiow through the
opening in the bottom nozzie part into the lengthy cavity in the assem-
bled nozzle body, and out of the openings in the nozzle body top part
and from here on to the place on fire.

A variant of the invention for installation in upright position are
haracterized by the movable nozzie body consisis of two or multiple
arts, which consists of a top nozzie body part and a bottomn nozzie body
part where the bottom nozzle part has the shape of a cup contains a
central cavity and a bottom, and where the bottom contains one or mul-
tipie openings, and where the cylinder surface of the bottom hozzie
body part contains cne or multiple openings into the cup cavity, And
where a top nozzie body part having a concave surface is located in a
distance of 0,2 mm to 2 mm from the cup periphery of the bottom noz-
zle part. The above variant functions with that heat of a fire releases the
thermal release element locking the brackets hoiding the spherical plate
in the outlet of the nozzle housing cavity. The brackets falis off, and the
spherical plate are hereafter free to fall off the nozzle house opening,
and the agent pressure acting at the nozzie house inlet port are hereaf-
ter cable of pushing the nozzle body out of the now free nozzle house
opening, which releases the seal of the nozzie house cavity inlet, and
extinguishing agent flows freely from pipe work through the nozzie
house inlet port into the nozzie house cavity, and from here through the
opénings in the cup bottom of the nozzle bottom body part, and into the
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central cavity of the nozzle body, and from here on to the concave sur-

'face on the nozzle top body, from where the extinguishing agent is dis-

tributed.in down ward direction in the form of a thin liquid extinguishing

“agent film. Extinguishing agent also flows through the openings in the

cylindrical surface of the bottom nozzle part. The jets from the openings
meets the film of extinguishing agent in the atmosphere surrounding
the nozzle, and the kinatic enargies of agent sprays co!iiding transform
the agent sprays from film and jets to a cioud of small water droplats
where 70% to 100% of the extinguishing agent being distributed are

distribited in droplets having sizes below 1mm in diameter.

Figure 1 shows an example on the invention, where a spherical
plate body (1.1) is located to close the outlet of a cavity (1.2} in a2 hol-
fow cup shéped nozzle house body (1.3) containing a nozzie body ar-
rangement (1.4) and an iniet port {1.5), and where a thermal reiease
element (1.6), via two bodies with shapes of pipes (1,7a & 1,7b) which
is located in two guide cavities, keeps two spherical surfaces {1.8a &
1.8b) locked against two contacts surfaces (1.9a & 1.9a), where the one
contact surface is located at the end of a threaded connection (1.10)
connected to the holiow body.

‘ Figure 2 shows an example on the invention where a thermal re-
lease element (2.6) via two spring bodies (2.7a, 2.7b} in guiding cavi-
ties supplies a locking force on two locking devices keeping a spherical
plate body positioned in the outlet of the nozzle housing cavity.

Figure 3 shows an example on the invention where a flat piate
body arrangement is located in the cavity of a cup shaped nozzie house
with a nozzle body arrangement iocated in thé nozzie house cavity hav-
ing an inlet port to the nozzle house cavity with the nozzle body ar-
rangement, and where a thermal reiease element via two bodies in the
shape of guiding cavities with a spherical ball locks a spherical plate
(3.2) in place in the outlet opening of the nozzle housing, having an
convex cavity opening surface (3.11) and where the spherical plate
(3.1) with a gasket or an o-ring etc. {3.12) seals the nozzie house cav-
ity outlet {3.11) preVenting extinguishing agent from leaking from the - |
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‘nozzie house cavity, until the thermal reiease element has released, to

.un—lock' the spherical plate body.

Figure 4 shows an example on the invention where the nozzie ar-

-rangement (4.4) rests on a spherical plate body {4.1) which are locked

in place in the outlet of the nozzle house cavity, and where a sealing ar-
rangement (4.13) is located at the end of the nozzle arrangament (4.4)
to seal the inlet port (4.5) to the nozzle house (4.3) cavity.

Figure 5 shows an example on the invention where the surface

' (5.1) of the spherical plate body pointing away from the nozzle housing

cavity have fines or obstruction materials (5.15s, 5.15b) or (5.14a,
5.14b) in extension or on an angle 100 to 90° to the thermal reiease
element (5.6). The fines heips guid'i'ng hot air from fires ta surround the
thermal release element (5.6) to achieve fast thermal release of the
thermal release element.

Figure & shows an exampie on the invention as shown in ﬁgurei 5.
where the thermal release element is located between the spherical
niate body locatad at the outlet of the nozzle cavity outlet and a extra
plate body (6.16), located in paraliel to the spherical plate at the cavity
outlet. The extra plate body serves as a ehieid protecting the thermal
release element against physical damages.

Figure 7 shows an example on a nozzie body to be located in the
nozzle housing cavity on a variant of the invention, where the nozzie
body consists of two parts, where the nozzle body bottom part has the
shape of a cup with openings in its bottom, and the nozzle body top part
has one or more cavities each with one or more openings, with the
opening bore in an angle < 90° to the centreline of the cavity, and one
opening centrally located to the cavity opposite the iniet openings. The
variant of the invention functions with that the extinguishing agent flows
through the openings in the cup of the bottom nozzle body. The extin-
guishing agent flows through the cup cavity to the slot between the bot-
tom and top nozzle bodies, and extinguishing agent flows through the
angled openings intc nozzie top body cavity. The angled openings sets
the extinguishing agent in rotations inside the nozzle top cavity, and the
agent spins at high speeds breaking the extinguishing agent into small
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droplets when existing the centre opening to be deiivered to the place

on fire. |
Figure 8 shows an exampie on a nozzle body to be located in the
nozzle housing cavity on a variant of the invention for installation in up-
5 right position, wheare the nozzle body consists of minimum two parts a
bottom part and a top part, where the bottom part has the shape of a
cup with bpenings in its body, and the nozzle body top part has a con-
cave surface in a distance of 0,2 mm to 2 mm from the bottom part,
and the bottom part has openings in the cylinder surface. '

10
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PATENT CLAIMS

1. An automatic spray nozzle arrangement, which comprises a nozzie house with a cavity with an iniet
port and an exit opening, where the cavity contains a nozzle body arrangement, which is characterized by
that the cavily exit cpening is closed with & spherical plate body which Is fixed in its position with a locking

arrangement with a thermal release giement, which is positioned between two locking brackets.

wherein the thermal release element 1s configured to break down by heat from a fire or heat of an
electric resistance element, to cause z holding force of the thermal release element, which holds the

brackets in place, tc disappear and to cause the spherical plate body to be released.

2. An automatic spray nozzle arrangement in accordance with claim 1, which is characterized by that the

end of the thermal release element rests on a spring.

3. An automatic spray nozzle arrangement in accordance with any one of the precading claims, which is

characterized by that the one end of the thermal release element resis on a the end of a threaded rod.

4. An automatic spray nozzle arrangement in accordance with any one of the preceding claims, which is

characterized by that the spherical piate body forms a seal on the nozzle house cavity opening.

5. An automatic spray nozzle arrangement in accordance with any one of the praceding claims, which is
characterized by that the spherical plate body supply support io the nozzie body arrangement to fixate a
seal on the nozzle house inlet port.

8. An automatic spray nozzle arrangement in accordance with any one of the preceding claims, which is
characierized by that the spherical plate body has flaps or fines or air guides on its surface where the

thermal release slement is located.

7. An automatic spray nozzle arrangement in accordance with any one of the preceding claims, which is
sharacterized by that the spherical piate body has one or more flaps or fins or air guides which is located

in an angle which is less than 180° to the iength axel of the heat sensitive element.

8. An automatic spray nozzie arrangement in accordance with any one of the preceding claims, which is
characterized by that the spherical piate body has a parallel piaie body aftached in a distance to the
surface of the spherical plate body, which are larger that the diameter or thickness of the thermal release
element, and where the thermal re- ’
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lease element is located between the two parallel plate bodies.

9. An automatic spfay' nozzie arrangement in accordance with any
one of the preceding claims, which is characterized by that the nozzie
arrangemeant body inside the nozzle house cavity consists of two assem-
bied body parts, where the bottom nozzie part has the shape of & cup
with openings in the cup bottom plate, and the top nozzie body part
forms a nozzie with one or multiple nozzie openings. |

10, An automatic spray nozzle arrangement in accordance with
any one of the preceding claims for upright installation, which is charac-
terized by that the nozzle body in the nozzle house cavity. consists of a
top nozzie body part having a concave surfa.ce facing the bottom nozzié
body part and the cup cavity for a location of 0,2 mm fo 2 mm from the
cup cavity opening of the bottom nozzle body part.



