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Description
FIELD OF THE INVENTION

[0001] The presentinvention relates to fire extinguish-
ing equipment. More in particular the invention concerns
fire extinguishing nozzles.

BACKGROUND

[0002] Fire extinguishing compositions generally con-
tain mixtures of surfactants that act as foaming agents,
together with solvents and other additives that provide
the desired mechanical and chemical properties to the
foam. There is a general desire to improve the foaming
characteristics of known fire extinguishing compositions,
in order to obtain a fire extinguishing process that is fast-
er, more efficient, and in particular, specifically tailored
towards a certain fire class.

[0003] One way of improving the foaming characteris-
tics of fire extinguishing compositions, is by altering the
composition itself. For this purpose, fluorinated sur-
factants have long been used to improve foaming prop-
erties, however they have recently come under scrutiny
in the light of environmental safety.

[0004] Another way of improving foaming characteris-
tics lies in altering the discharging equipment, i.e. the fire
extinguisher that is used. E.g. EP 3 337 576 describes a
fire extinguisher comprising a nozzle with a number of
perforated plates for influencing foaming characteristics
of a fire extinguishing composition. The effect of these
’hardware alterations’ on foam formation is howeverrath-
er small, resulting in a limited performance, especially
for extinguishing class A and B fires. Furthermore, FR 2
303605and US 4 830790 both relate tofire extinguishing
nozzles. The nozzles therein described however do not
show beneficial effects regarding foam formation with the
purpose of extinguishing class A and B fires.

[0005] A further important aspect of fire extinguishing
foams, especially if foams are to be used where live elec-
trical equipment is present, relates to dielectric testing.
At present, this still remains a problem in the art.
[0006] Accordingly, there remains a need in the art for
a fire extinguisher which drastically improves foaming
characteristics of fire extinguishing compositions, and
which can improve performance for extinguishing either
class A or class B fires, independently of the fire extin-
guishing composition used.

[0007] The present invention aims to resolve at least
some of the problems and disadvantages mentioned
above.

SUMMARY OF THE INVENTION

[0008] The presentinvention and embodiments there-
of serve to provide a fire extinguishing nozzle suitable
for extinguishing class A or class B fires according to
claim 1.
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[0009] The fire extinguishing nozzle according to the
present invention has the advantage of improving the
foaming characteristics of a fire extinguishing composi-
tion. It is submitted that, by using the nozzle according
to the present invention, the foaming characteristics of a
fire extinguishing composition are altered as such, that
the fire extinguishing composition can be optimally used
to extinguish class A or class B fires in a fast and efficient
way.

[0010] Preferred embodiments of the fire extinguishing
nozzle are shown in any of the claims 2 to 11.

[0011] In a second aspect, the present invention re-
lates to a fire extinguisher according to claim 12. Depend-
ent claim 13 discloses a preferred embodiment of said
fire extinguisher.

[0012] A last aspect of the presentinvention concerns
the use of a fire extinguishing nozzle or a fire extinguisher
as herein described for extinguishing class A or class B
fires, according to claim 14. Dependent claim 15 disclos-
es a preferred embodiment of said use.

FIGURES
[0013]

Figure 1 shows a perspective view of an embodi-
ment of a fire extinguishing nozzle according to the
present invention, which nozzle comprises a single,
indivisible body.

Figure 2 shows a perspective view of an embodi-
ment of a fire extinguishing nozzle according to the
present invention, which nozzle comprises a single,
indivisible body.

Figure 3a shows a perspective view of an embodi-
ment of an assembled fire extinguishing nozzle ac-
cording to the present invention, which nozzle com-
prises three separate and/or detachable parts.

Figure 3b shows a perspective view of an embodi-
ment of a disassembled fire extinguishing nozzle ac-
cording to the present invention, which nozzle com-
prises three separate and/or detachable parts.

Figure 4a shows a perspective view of an embodi-
ment of an assembled fire extinguishing nozzle ac-
cording to the present invention, which nozzle com-
prises three separate and/or detachable parts.

Figure 4b shows a perspective view of an embodi-
ment of a disassembled fire extinguishing nozzle ac-
cording to the present invention, which nozzle com-
prises three separate and/or detachable parts.

Figure 5 shows a perspective view of an embodi-
ment of a ventilation chamber according to the
present invention.
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Figure 6 shows a perspective view of an embodi-
ment of a ventilation chamber and a foaming cham-
ber according to the present invention, which venti-
lation and foaming chamber form a single, indivisible
body.

Figure 7 shows a perspective view and a cross-sec-
tional inlet view of an embodiment of a mixing cham-
ber according to the present invention.

Figure 8 shows a sectional representation according
to a central, axial axis of an embodiment of a venti-
lation chamber according to the present invention.

Figure 9 shows a perspective view of an embodi-
ment of a foaming chamber according to the present
invention.

Figure 10 shows a cross-sectional view of an em-
bodiment of a foaming chamber according to the
present invention.

DETAILED DESCRIPTION OF THE INVENTION

[0014] The present invention relates to a fire extin-
guishing nozzle suitable for extinguishing class A or class
B fires. Although the nozzle according to the present in-
vention can be used for extinguishing fires of all fire class-
es, the advantages as herein discussed are substantially
focused on fire classes A and B.

[0015] Unless otherwise defined, all terms used in dis-
closing the invention, including technical and scientific
terms, have the meaning as commonly understood by
one of ordinary skill in the art to which this invention be-
longs. By means of further guidance, term definitions are
included to better appreciate the teaching of the present
invention.

[0016] As used herein, the following terms have the
following meanings:

"A","an", and "the" as used herein refers to both singular
and plural referents unless the context clearly dictates
otherwise. By way of example, "a compartment" refers
to one or more than one compartment.

[0017] "About" as used herein referring to a measura-
ble value such as a parameter, an amount, a temporal
duration, and the like, is meant to encompass variations
of +/-20% or less, preferably +/-10% or less, more pref-
erably +/-5% or less, even more preferably +/-1% or less,
and still more preferably +/-0.1% or less of and from the
specified value, in so far such variations are appropriate
to perform in the disclosed invention. However, itis to be
understood that the value to which the modifier "about"
refers is itself also specifically disclosed.

[0018] The recitation of numerical ranges by endpoints
includes all numbers and fractions subsumed within that
range, as well as the recited endpoints.

[0019] In a first aspect, the present invention relates
to a fire extinguishing nozzle suitable for extinguishing
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class A or class B fires. The fire extinguishing nozzle
herein described comprises a mixing chamber, a venti-
lation chamber and a foaming chamber. The mixing
chamber is configured to introduce a fire retardant com-
position inside the nozzle. The ventilation chamber is
coupled to said mixing chamber, and comprises a first
hollow cylindrical body comprising at least three air inlet
holes. Said air inlet holes are arranged on the circumfer-
ence of, and are directed into the first hollow cylindrical
body, wherein said ventilation chamber is configured to
introduce ambient air into the nozzle and subsequently
to mix said ambient air with the fire retardant composition.
The foaming chamber of the nozzle comprises a second
hollow cylindrical body having an axial length (L) and an
inner diameter (d), and is coupled to the ventilation cham-
ber. Herein, the foaming chamber is configured to provide
in the formation of a fire extinguishing foam. Furthermore,
the ventilation chamber and/or foaming chamber com-
prise a mesh, wherein said mesh is oriented in the radial
plane of the inner cross-section of the ventilation cham-
ber and/or foaming chamber. The fire extinguishing noz-
Zle as herein described is characterized by the ratio of
the axial length over the inner diameter (L:d) of the foam-
ing chamber. Said ratio is comprised between 4:5 and
9:5 for extinguishing class A fires, or is comprised be-
tween 6:1 and 10:1 for extinguishing class B fires.
[0020] A "fire extinguisher" is an active fire protection
device used to extinguish or control small or medium-
sized fires, often in emergency situations. Typically, a
fire extinguisher consists of a hand-held cylindrical pres-
sure vessel containing a fire extinguishing composition
which can be discharged in order to extinguish a fire. A
fire extinguisher as described herein comprises a "fire
extinguishing nozzle", also referred to as "nozzle", which
is a device designed to control the direction or charac-
teristics of a fluid flow. In light of the present invention,
the fluid flow is a fire extinguishing composition.

[0021] Regarding the terminology "fire class", accord-
ing to EN 2 there are six classes of fire. "Fire class A"
relates to fires in combustible solids, mainly solids of or-
ganic nature such as coal, wood, paper, and fabrics.
"Class B fires" relate to fires in flammable liquids, such
as gasoline, petroleum, tars, oils, oil-based paints and
solvents. "Class C fires" indicate fires in flammable gas-
es, like hydrogen, propane, butane or methane. "Class
D fires" are specifically directed towards combustible
metals, especially alkali metals such as lithium, sodium
and potassium, alkaline earth metals such as magnesi-
um, and group 4 elements such as titanium and zirconi-
um. "Class F fires" relate to fires in cooking oils and fats,
e.g. kitchen fires.

[0022] The nozzle as herein described comprises a
mixing chamber, a ventilation chamber and a foaming
chamber, wherein the wordings "mixing", "ventilation"
and "foaming" specifically indicate the function said
chambers perform. As such, they respectively function
to (pre)mix a fire extinguishing composition in the nozzle,
to allow ventilation and/or aeration of the fire extinguish-
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ing composition, and to optimize the process of foaming,
i.e. producing a fire extinguishing foam from the liquid
fire extinguishing composition as provided to the mixing
chamber.

[0023] The term "mesh" as herein described refers to
a barrier made of connected strands of metal, fiber, or
other flexible or ductile materials. A mesh can also be
referred to as a "screen". Meshes are generally charac-
terized by their "mesh size", particularly their "U.S. Mesh
Size", which is defined as the number of openings in one
square inch of a mesh. For example, a 36 mesh screen
will have 36 openings per one square inch. Through the
nature of this expression, the average diameter of the
openings is however dependent on the thickness of the
connected strands. In light of the present invention, the
mesh size is preferably expressed as a micron-value in-
dicating the average diameter of the openings of the
mesh. For example, a mesh size of 1000 pm indicates
a mesh wherein the average diameter of the openings is
1000 pm.

[0024] The term "axial length" represents the length of
a cylindrical body along its rotational axis. Accordingly,
the "inner diameter" is measured in the perpendicular
plane to the rotational axis and extends along the inside
of the hollow cylindrical body.

[0025] The fire extinguishing nozzle according to the
present invention has the advantage of improving the
foaming characteristics of a fire extinguishing composi-
tion for fire class A or fire class B situations. Relating to
the fire extinguishing nozzle whereby the ratio L:d is com-
prised between 4:5 and 9:5, it is observed that the dis-
charged fire extinguishing foam is of a less compact na-
ture and is thinner than fire extinguishing foams which
are discharged through nozzles as generally known in
the art. This is particularly advantageous for class Afires,
wherein the fire extinguishing foam needs to be applied
on the surface of a burning material, which has to be
covered as quickly and completely as possible. Gener-
ally, where denser foams exhibit slower spreading of the
fire extinguishing foam over a burning object, the fire ex-
tinguishing nozzle according to the present invention al-
lows faster spreading of a fire extinguishing foam, thus
resulting in the highly efficient and highly fast extinguish-
ing of class A fires. Relating to the fire extinguishing noz-
zle whereby the ratio L:d is comprised between 6:1 and
10:1, itis observed that the discharged fire extinguishing
foam is more compact and thicker than fire extinguishing
foams which are discharged through nozzles as gener-
ally known in the art. This is particularly advantageous
for class B fires, as the fire extinguishing foam s intended
to form a substantive layer on top of the burning liquid
surface. The resulting compact and thick foam layer is
able to better contain the flames in a certain area, and
thus prevents the further spreading of the fire. Mean-
while, contact between the burning liquid and ambient
air is efficiently reduced and/or eliminated, resulting in
the liquid fire being more rapidly extinguished. As aresult,
it is submitted that the fire extinguishing nozzle as herein
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described provides in a more efficient and a faster extin-
guishing of class A or class B fires. The foaming charac-
teristics of a fire extinguishing composition are altered
as such, that the fire extinguishing composition can be
optimally used to extinguish class A or class B fires in a
more efficient and faster way.

[0026] According to a further or another embodiment,
the foaming chamber comprises a foam separator ele-
ment. A "foam separator element" as described herein
has the meaning of any physical element suitable for at
least temporary separating a fire fighting foam which is
formed in the foaming chamber, into at least two streams.
The nozzle as described herein thus allows for the for-
mation of a fire extinguishing foam which largely im-
proves the results of dielectric tests. This is a vast im-
provement in light of extinguishing fires in cases where
live electrical equipment is present and allows for forma-
tion of a qualitative foam which passes dielectric tests.
[0027] In the context of the present invention, espe-
cially when the fire extinguishing nozzle as herein de-
scribed is to be used where live electrical equipment is
present, reference is made to the terminology "dielectric
test". A "dielectric test" indicates a test that verifies the
ability of a fire extinguisher to extinguish a fire on a live
electrical apparatus without inflicting damage and/or
causing danger to the operator of the fire extinguisher.
During such dielectric test, the electrical conductivity of
the liquid flow is measured, which preferably stays under
a given limit. Limits and suitable measuring methods for
dielectric tests are subject to national or regional regula-
tion and/or standardization, e.g. EN 3-7:2007-10: "Port-
able fire extinguishers - Part 7: Characteristics, perform-
ance requirements and test methods". Itis submitted that
the fire extinguishing nozzle as herein described has the
advantage of passing EN 3-7:2007-10 dielectric tests,
and as aresult can be safely used for extinguishing class
A or class B fires where live electrical equipment is
present.

[0028] By preference, the foam separator element (13)
is oriented in the radial plane of the inner cross-section
of the foaming chamber (4). As such, foam formation
inside the foaming chamber is minimally hindered and/or
interrupted while equally providing for good separation
of the foam. The nozzle thus delivers formation of a high
quality fire extinguishing foam which passes dielectric
tests.

[0029] According to a further or another embodiment,
the foam separator element is an elongated element
which is oriented in, and extends along, the radial plane
of the inner cross-section of the foaming chamber. The
configuration wherein an elongated element is oriented
in, and extends, along said radial plane is easy to imple-
ment, yet highly effective for improving dielectric testing
results of fire extinguishing foams formed in the foaming
chamber according to the present invention.

[0030] In some embodiments, the foam separator el-
ement is positioned to divide the hollow cylindrical body
at least partly into two semi-cylindric parts, which allows
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for the efficient separation of the fire extinguishing foam
formed inside the foaming chamber, thus delivering op-
timal dielectric test results. By preference, said two semi-
cylindric parts have equal dimensions.

[0031] According to a further or another embodiment,
the foam separator element is a rod-like element, which
rod-like elementis oriented in the radial plane of the inner
cross-section of the foaming chamber, thereby dividing
said radial plane into two semi-circular parts. "Rod-like
elements" as described herein can be, though are not
limited to, elements chosen from the group of rods, cyl-
inders, pins, shafts, batons, or spikes. The rod-like ele-
ment thus allows for optimal dielectric test results, yet by
means of an easy implementable modification. By pref-
erence, said two semi-circular parts have equal dimen-
sions.

[0032] According to some embodiments, the rod-like
element has a diameter of between 1,0 and 3,0 mm. The
rod-like element thus has optimal dimensions, thereby
dividing the fire extinguishing foam in at least two
streams, however not obstructing flow of the fire extin-
guishing foam. Hence, outstanding fire extinguishing re-
sults are obtained, meanwhile passing dielectric tests.
By preference, the rod-like element has a diameter of
between 1,1 and 2,9 mm, of between 1,2 and 2,8 mm,
of between 1,3 and 2,7 mm, of between 1,4 and 2,6 mm,
or of between 1,5 and 2,5 mm. More by preference, said
rod-like element has a diameter of between 1,5 and 2,0
mm, even more by preference of between 1,6 and 2,0,
even more by preference of between 1,7 and 1,9 mm.
[0033] According to a further or another embodiment,
the foaming chamber comprises an outlet rim, wherein
said foam separator element is positioned between 1,0
and 10,0 mm from the outlet rim. Within said ranges,
foam formation characteristics and dielectric test results
are further improved. By preference, said foam separator
element is positioned between 2,5 and 7,5 mm, from the
outlet rim, more by preference between 4,0 and 6,0 mm
from the outlet rim, even more by preference between
4.5 and 5,5 mm from the outlet rim.

[0034] According to a further or another embodiment,
said ratio of the axial length over the inner diameter (L:d)
of the foaming chamber is comprised between 4:5 and
8:5 for extinguishing class A fires, or between 7:1 and
9:1 for extinguishing class B fires. Within the preferred
ranges herein disclosed, a broad range of fire extinguish-
ing compositions gives rise to the formation of two distinct
fire extinguishing foams which have the optimal foaming
characteristics for class A or class B fires respectively.
[0035] In some embodiments, said ratio of the axial
length over the inner diameter (L:d) of the foaming cham-
ber is comprised between 4:5 and 9:5, preferably be-
tween 4:5 and 8:5 for extinguishing class A fires.
[0036] In some embodiments, said ratio of the axial
length over the inner diameter (L:d) of the foaming cham-
ber is comprised between 6:1 and 10:1, preferably be-
tween 7:1 and 9:1 for extinguishing class B fires.
[0037] According to a further or another embodiment,
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said axial length (L) of the foaming chamber is comprised
between 10,0 and 30,0 mm for extinguishing class A fires,
or between 100,0 and 170,0 mm for extinguishing class
B fires.

[0038] By preference, the axial length (L) of the foam-
ing chamber is comprised between 11,0 and 29,0 mm
for extinguishing class A fires, or between 110,0 and
160,0 mm class B fires. Said ranges of the axial length
(L) of the foaming chamber have shown to be particularly
effective in extinguishing class A or class B fires. Fur-
thermore, regarding connectivity of the nozzle to default
fire extinguishers and/or fire extinguisher tubes as avail-
able on the market, said ranges of the axial length (L)
provide for optimal axial length over inner diameter (L:d)
ratios compatible with most known extinguishers and/or
extinguisher tubes. In some preferred embodiments, the
axial length (L) of the foaming chamber for extinguishing
class A fires is comprised between 12,0 and 28,0 mm,
between 13,0 and 27,0 mm, between 14,0 and 26,0 mm,
or between 15,0 and 25,0 mm. In some preferred em-
bodiments, the axial length (L) of the foaming chamber
for extinguishing class B fires is comprised between
110,0 and 150,0 mm, between 120,0 and 140,0 mm, be-
tween 121,0 and 139,0 mm, between 122,0 and 138,0
mm, between 123,0 and 137,0 mm, between 124,0 and
136,0 mm, or between 125,0 and 135,0 mm.

[0039] According to a further or another embodiment,
said mesh has a mesh size of between 700 and 1200
pm. It is submitted that the mesh size impacts various
foaming characteristics, such as the discharge time, the
discharge flow, foam expansion, foam bubble size, foam
discharge angle etc. The inventors have found that the
mesh size range as herein described finds a delicate bal-
ance between all of the aforementioned foaming charac-
teristics. In particular, smaller meshes give rise to a foam
with a smaller bubble size, which is beneficial for the con-
trol of e.g. hydrocarbon fires. However, by using asmaller
mesh size the amount of foam expansion is reduced,
which is suboptimal regarding the extinguishing of class
B fires. On the other hand, using a bigger mesh size
increases the amount of foam expansion and improves
the foam discharge angle, while the resulting bubble size
is suboptimal regarding the extinguishing of class A fires.
A mesh size of between 700 and 1200 pum exhibits all of
the aforementioned advantages, and allows the nozzle
as herein described to further optimize foam character-
istics for class A or class B fires.

[0040] By preference, said mesh has a mesh size of
between 800 and 1100 pwm. More by preference, said
mesh has a mesh size of between 900 and 1100 um,
even more by preference between 950 and 1050 um,
between 960 and 1040 um, between 970 and 1030 um,
between 980 and 1020 wm, or between 990 and 1010
pm.

[0041] According to a further or another embodiment,
the inner cross-section of the ventilation chamber com-
prises a cross-sectional constriction. The term "cross-
sectional constriction" herein refers to any technical



9 EP 4 186 568 A1 10

means of limiting the cross-sectional area through which
a fire extinguishing composition can freely flow. As a re-
sult of said constriction, the liquid flow through the ven-
tilation chamber exhibits higher velocity and increased
turbulence, wherein mixing of the fire extinguishing com-
position and ambient air is improved. As a result of said
better mixing, foam expansion and foam bubble size of
the resulting foam are further optimized for class A or
class B fires. By preference, said cross-sectional con-
striction is shaped as a venturi-like necking, which induc-
es the venturi effectinside the first hollow cylindrical body
of the ventilation chamber, thereby drawing air through
the airinletholes ofthe ventilation chamber. Better mixing
of the fire extinguishing composition and ambient air is
achieved, thereby further improving foam characteristics
of the resulting fire extinguishing foam. In some embod-
iments, the cross-sectional constriction has a minimal
inner diameter of between 6,0 and 14,0 mm, by prefer-
ence between 7,0 and 13,0 mm, more by preference be-
tween 8,0 and 12,0 mm, even more by preference be-
tween 9,0 and 10,0 mm.

[0042] According to a further or another embodiment,
the mixing chamber comprises at least two constricted
inlet holes which allow for further enhancing velocity and
turbulence of the liquid flow before entering the ventila-
tion chamber. Said constricted inlet holes by preference
have an opening diameter of between 0,5 and 2,0 mm,
more by preference of between 0,6 and 1,5 mm, even
more by preference of between 0,7 and 1,2 mm.

[0043] Further or other embodiments of the invention
relate to a nozzle wherein the mixing chamber comprises
an elongated outlet. The elongated outlet is configured
as such that it efficiently guides a fire extinguishing com-
position inside and/or at least halfway through the venti-
lation chamber. Said configuration provides for optimal
mixing of the fire extinguishing composition and ambient
air, which is sucked in through the air inlet hole of the
ventilation chamber, thereby further enhancing the foam
characteristics for class A or class B fires. By preference,
said elongated outlet extends at least partially past the
airinlet holes. In some embodiments, said elongated out-
letis shaped as a circular truncated cone, which enables
even better mixing of the fire extinguishing composition
and ambient air.

[0044] According to a further or another embodiment,
the elongated outlet has an inner diameter of between
6,0 and 12,0 mm, by preference between 7,0 and 11,0
mm, more by preference between 7,0 and 11,0 mm, or
between 8,0 and 10,0 mm.

[0045] According to a further or another embodiment
of the present invention, the mixing chamber, the venti-
lation chamber and the foaming chamber form a single,
indivisible body. Herein, the nozzle as a whole deter-
mines its applicability for extinguishing of either class A
or class B fires. A person using the nozzle does not need
to perform any matching and/or assembling of separate
parts and can directly couple the nozzle as such to a fire
extinguisher, therefore saving valuable time in extin-
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guishing a class A or class B fire in an emergency situ-
ation.

[0046] According to a further or another embodiment,
the mixing chamber, the ventilation chamber and the
foaming chamber comprise at least two separate and/or
detachable parts of the nozzle. This allows for mixing and
matching of separate and/or detachable parts, thus fine-
tuning the nozzle for specific fires and/or emergency sit-
uations. By preference, the mixing chamber, the ventila-
tion chamber and the foaming chamber comprise three
separate and/or detachable parts of the nozzle.

[0047] In a second aspect, the present invention con-
cerns a fire extinguisher comprising a fire extinguishing
composition, said fire extinguisher is provided with a noz-
zle, wherein said nozzle is a nozzle according to any of
the previous embodiments. The fire extinguisher as de-
scribed herein, exhibits all of the advantages as already
discussed, and optimizes the speed and efficiency
wherein class A or class B fires can be extinguished.
[0048] By preference, said fire extinguishing composi-
tion is fluorine-free. Generally, non-fluorinated fire extin-
guishing compositions are preferred over fluorinated
compositions, as fluorinated compositions have recently
come under scrutiny in the light of environmental safety.
However, fire extinguishing compositions generally con-
tain fluorinated compounds, e.g. as surfactants, that act
as foaming agents in order to provide the desired me-
chanical and chemical properties to the foam. This is es-
pecially the case in the light of class A or class B fires.
The fire extinguisher as herein described now provides
for the formation of a comparable or even better quality
foam, using a fluorine-free fire extinguishing composi-
tion.

[0049] A third aspect relates to use of the fire extin-
guishing nozzle or fire extinguisher as described herein
for extinguishing class A or class B fires, exhibiting all of
the advantages as already discussed. In particular relat-
ing to class A fires, it is observed that the discharged fire
extinguishing foam is of a less compact nature and is
thinner than fire extinguishing foams which are dis-
charged with fire extinguishing nozzles or fire extinguish-
ers as generally known in the art. This is particularly ad-
vantageous as the fire extinguishing foam needs to be
applied on the surface of a burning material, which has
to be covered as quickly and completely as possible. In
particular relating to class B fires, it is observed that the
discharged fire extinguishing foam is more compact and
thicker than fire extinguishing foams which are dis-
charged with fire extinguishing nozzles or fire extinguish-
ers as generally known in the art. This is particularly ad-
vantageous as the fire extinguishing foam is intended to
form a substantive layer on top of the burning liquid sur-
face. The resulting compact and thick foam layer is able
to better contain the flames in a certain area, and thus
prevents the further spreading of the fire. Meanwhile,
contact between the burning liquid and ambient air is
efficiently reduced and/or eliminated, resulting in the lig-
uid fire being more rapidly extinguished.
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[0050] It is submitted that the present use provides in
a more efficient and a faster extinguishing of class A or
class B fires. The foaming characteristics of a fire extin-
guishing composition are altered as such, that the fire
extinguishing composition can be optimally used to ex-
tinguish class A or class B fires in a more efficient and
faster way.

[0051] Notwithstanding present use of the nozzle as
herein described vastly improves foam characteristics of
all fire extinguishing compositions, a preferred use re-
lates to said fire extinguishing compositions being fluo-
rine-free. While fire extinguishing compositions generally
contain fluorinated compounds in order to provide the
desired mechanical and chemical properties to the foam,
use of the fire extinguishing nozzle or the fire extinguisher
as herein described now provides for the formation of a
comparable or even better quality foam, using a fluorine-
free fire extinguishing composition.

DESCRIPTION OF FIGURES

[0052] The following description of the figures of spe-
cific embodiments of the invention is merely exemplary
in nature and is not intended to limit the present teach-
ings, their application or uses. Throughout the drawings,
corresponding reference numerals indicate like or corre-
sponding parts and features.

[0053] Fig. 1 shows a perspective view of an embod-
iment of a fire extinguishing nozzle 1 according to the
present invention, which nozzle 1 comprises a single,
indivisible body. The nozzle 1 is especially useful for ex-
tinguishing class A fires and is to be understood having
an inlet a and an outlet b. Herein, the inlet a is to be
coupled to a fire extinguisher and the outlet b concerns
the passage through which the fire extinguishing com-
position is discharged. The nozzle 1 comprises a mixing
chamber 2, a ventilation chamber 3 and a foaming cham-
ber 4. Notwithstanding the mixing chamber 2, the venti-
lation chamber 3 and the foaming chamber 4 are formed
as a single, indivisible body, the ratio of the axial length
over the inner diameter (L:d) of the foaming chamber 4
is unambiguously determined between 4:5 and 9:5. The
ventilation chamber 3 comprises four air inlet holes 6,
allowing for contact between ambient air and the fire ex-
tinguishing composition passing through the nozzle 1.
For ease of coupling and/or decoupling the nozzle 1 to
a fire extinguisher or fire extinguisher hose, an outer
thread 12 is provided at the inlet a. By using the nozzle
1 as herein described, the discharged fire extinguishing
foam is of a less compact nature and is thinner than fire
extinguishing foams which are discharged through noz-
zles as generally known in the art. This is particularly
advantageous for class A fires, wherein the fire extin-
guishing foam needs to be applied on the surface of a
burning material, which has to be covered as quickly and
completely as possible.

[0054] Fig. 2 shows a perspective view of an embod-
iment of a fire extinguishing nozzle 1 according to the
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present invention, which nozzle 1 comprises a single,
indivisible body. The nozzle 1 is especially useful for ex-
tinguishing class B fires and is to be understood having
an inlet a and an outlet b. Herein, the inlet a is to be
coupled to a fire extinguisher and the outlet b concerns
the passage through which the fire extinguishing com-
position is discharged. The nozzle 1 comprises a mixing
chamber 2, a ventilation chamber 3 and a foaming cham-
ber 4. Notwithstanding the mixing chamber 2, the venti-
lation chamber 3 and the foaming chamber 4 are formed
as a single, indivisible body, the ratio of the axial length
over the inner diameter (L:d) of the foaming chamber 4
is unambiguously determined between 6:1 and 10:1. The
ventilation chamber 3 comprises four air inlet holes 6,
allowing for contact between ambient air and the fire ex-
tinguishing composition passing through the nozzle 1.
For ease of coupling and/or decoupling the nozzle 1 to
a fire extinguisher or fire extinguisher hose, an outer
thread 12 is provided at the inlet a. By using the nozzle
1 as herein described, the discharged fire extinguishing
foam is more compact and thicker than fire extinguishing
foams which are discharged through nozzles as gener-
ally known in the art. This is particularly advantageous
for class B fires, as the fire extinguishing foam is intended
to form a substantive layer on top of the burning liquid
surface. The resulting compact and thick foam layer is
able to better contain the flames in a certain area, and
thus prevents the further spreading of the fire. Mean-
while, contact between the burning liquid and ambient
air is efficiently reduced and/or eliminated, resulting in
liquid fires being more rapidly extinguished.

[0055] Fig. 3a shows a perspective view of an embod-
iment of an assembled fire extinguishing nozzle 1 ac-
cording to the presentinvention, which nozzle 1 compris-
es three separate and/or detachable parts, i.e. a mixing
chamber 2, a ventilation chamber 3 and a foaming cham-
ber 4. The nozzle 1 is especially useful for extinguishing
class A fires and is to be understood having an inlet a
and an outlet b. Fig. 3b shows a perspective view of the
same embodiment of the fire extinguishing nozzle 1 in a
disassembled state. The mixing chamber 2, the ventila-
tion chamber 3 and the foaming chamber 4 are herein
recognizable as three separate entities. For ease of cou-
pling and/or decoupling said parts, outer threads 12 are
provided at the inlet a of the mixing chamber 2, at the
outlet of the mixing chamber 2, and at the outlet of the
ventilation chamber 3. Compatible inner threads 11 are
provided at the inlet of the ventilation chamber 2 and at
the inlet of the foaming chamber 4. The ratio of the axial
length over the inner diameter (L:d) of the foaming cham-
ber 4 is furthermore unambiguously determined between
4:5 and 9:5. The ventilation chamber 3 comprises four
air inlet holes 6, allowing for contact between ambient air
and the fire extinguishing composition passing through
the nozzle 1. The ventilation chamber 3 further comprises
amesh 7, which impacts various foaming characteristics,
such as the discharge time, the discharge flow, foam ex-
pansion, foam bubble size, foam discharge angle etc. By
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using the nozzle 1 as herein described, the foaming char-
acteristics of a fire extinguishing composition are altered
as such, that the fire extinguishing composition can be
optimally used to extinguish class A fires in a fast and
efficient way.

[0056] Fig. 4a shows a perspective view of an embod-
iment of an assembled fire extinguishing nozzle 1 ac-
cording to the presentinvention, which nozzle 1 compris-
es three separate and/or detachable parts, i.e. a mixing
chamber 2, a ventilation chamber 3 and a foaming cham-
ber 4. The nozzle 1 is especially useful for extinguishing
class B fires and is to be understood having an inlet a
and an outlet b. Fig. 4b shows a perspective view of the
same embodiment of the fire extinguishing nozzle 1 in a
disassembled state. The mixing chamber 2, the ventila-
tion chamber 3 and the foaming chamber 4 are herein
recognizable as three separate entities. For ease of cou-
pling and/or decoupling said parts, outer threads 12 are
provided at the inlet a of the mixing chamber 2, at the
outlet of the mixing chamber 2, and at the outlet of the
ventilation chamber 3. Compatible inner threads 11 are
provided at the inlet of the ventilation chamber 2 and at
the inlet of the foaming chamber 4. The ratio of the axial
length overthe inner diameter (L:d) of the foaming cham-
ber 4 is furthermore unambiguously determined between
6:1 and 10:5. The ventilation chamber 3 comprises four
airinlet holes 6, allowing for contact between ambient air
and the fire extinguishing composition passing through
the nozzle 1. The ventilation chamber 3 further comprises
amesh 7, which impacts various foaming characteristics,
such as the discharge time, the discharge flow, foam ex-
pansion, foam bubble size, foam discharge angle etc. By
using the nozzle 1 as herein described, the foaming char-
acteristics of a fire extinguishing composition are altered
as such, that the fire extinguishing composition can be
optimally used to extinguish class B fires in a fast and
efficient way.

[0057] Fig. 5 shows a perspective view of an embod-
iment of a ventilation chamber 3 according to the present
invention, comprising air inlet holes 6 and a mesh 7. For
ease of coupling and/or decoupling the ventilation cham-
ber 3 to other parts of the nozzle, an outer thread 12 is
provided.

[0058] Fig. 6 shows a perspective view of an embod-
iment of a ventilation chamber 3 and a foaming chamber
4 according to the present invention, which ventilation 3
and foaming chamber 4 form a single, indivisible body.
Notwithstanding the ventilation chamber 3 and the foam-
ing chamber 4 are formed as a single, indivisible body,
the ratio of the axial length over the inner diameter (L:d)
of the foaming chamber 4 is unambiguously determined
between 4:5 and 9:5. Fig. 6 further serves to illustrate
the first hollow cylindrical body 5 of the ventilation cham-
ber 3, which internally is provided with an inner thread
11, to provide for easy coupling and/or decoupling to a
mixing chamber, and comprises four air inlet holes 6.
[0059] Fig. 7 shows a perspective view and a cross-
sectional inlet view of an embodiment of a mixing cham-
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ber 2 according to the present invention. The mixing
chamber 2 comprises two constricted inlet holes 8, which
allow for enhancing the velocity and the turbulence of the
liquid flow of a fire extinguishing composition before en-
tering a ventilation chamber. Easy coupling of said mixing
chamber 2 to an upstream fire extinguisher and a down-
stream ventilation chamber is provided for by the outer
threads 12. The mixing chamber further comprises an
elongated outlet 9 which is configured as such that it ef-
ficiently guides a fire extinguishing composition inside
and/or at least halfway through a ventilation chamber
coupled thereto.

[0060] Fig. 8 shows a sectional representation accord-
ing to a central, axial axis of an embodiment of a venti-
lation chamber 3 according to the presentinvention. The
ventilation chamber 3 comprises air inlet holes 6 and is
provided with a mesh 7 and an outer thread 12, for easy
coupling to a foaming chamber. The first hollow cylindri-
cal body 5, in particular the inner cross-section of the
ventilation chamber 3, comprises a cross-sectional con-
striction 10, which is shaped as a venturi-like necking.
This induces the venturi effect inside the first hollow cy-
lindrical body 5, thereby drawing air through the air inlet
holes 6 of the ventilation chamber 3.

[0061] Fig.9and Fig. 10 respectively show a perspec-
tive view and a front view of a foaming chamber 4, com-
prising a foam separator element 13 according to the
present invention. The foam separator element 13 is
shaped as a rod-like element, and at least temporary
separates afire fighting foam which is formed in the foam-
ing chamber, into at least two streams. The foaming
chamber 4 as described herein thus allows for the for-
mation of a fire extinguishing foam which largely im-
proves the results of dielectric tests. The foam separator
element 13 is oriented in the radial plane of the inner
cross-section of the foaming chamber 4, thereby mini-
mally hindering and/or interrupting foam formation while
equally providing for good separation of the foam. The
shown configuration wherein the foam separator element
14, in particular the rod-like element, is oriented in and
extends along said radial plane is easy to implement, yet
highly effective for improving dielectric testing results of
fire extinguishing foams. The foam separator element 14
is positioned to divide the hollow cylindrical body at least
partly into two semi-cylindric parts 14, 14’ or alternatively
to divide the radial plane into two semi-circular parts 15,
15’, which allows for the efficient separation of the fire
extinguishing foam formed inside the foaming chamber
4. The foaming chamber 4 comprises an outlet rim 16,
wherein said foam separator element 14 is positioned
between 1,0 and 10,0 mm from the outlet rim 16.

List of numbered elements:

[0062]
1 fire extinguishing nozzle
2 mixing chamber
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3 ventilation chamber

4 foaming chamber

5 first hollow cylindrical body

6 air inlet hole

7 mesh

8 constricted inlet hole

9 elongated outlet

10 cross-sectional constriction

11 inner thread

12 outer thread

13 foam separator element

14,14’ semi-cylindric parts

15,15  semi-circular parts

16 outlet rim of the foaming chamber

a inlet

b outlet

L axial length

d inner diameter

Claims

1. A fire extinguishing nozzle, the fire extinguishing
nozzle (1) comprising a mixing chamber (2), a ven-
tilation chamber (3) comprising at least three air inlet
holes and a foaming chamber (4), wherein said ven-
tilation chamber is coupled to said mixing chamber
and said foaming chamber is coupled to said venti-
lation chamber and wherein:

said ventilation chamber and/or said foaming
chamber comprise a mesh (7),

wherein said mesh is oriented in the radial plane
of the inner cross-section of the ventilation
chamber and/or foaming chamber, and

said foaming chamber (4) comprises a foam
separator element (13) suited to separate a
foamed foam in the foaming chamber into at
least two streams,

wherein the foam separator element is oriented
in the radial plane of the inner cross-section of
the foaming chamber (4).

2. The fire extinguishing nozzle according to claim 1,
characterized in that, the foam separator element
(13) is an elongated element which is oriented in,
and extends along, the radial plane of the inner
cross-section of the foaming chamber (4).

3. Thefire extinguishing nozzle according to claim 1 or
2, characterized in that, the foam separator ele-
ment (13) is a rod-like element, which rod-like ele-
mentis oriented in the radial plane of the inner cross-
section of the foaming chamber, thereby dividing
said radial plane into two semi-circular parts (15,
15’).

4. The fire extinguishing nozzle according to claim 3,
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10.

1.

12.

13.

14.

15.

characterized in that, said two semi-circular parts
(15 ,15’) have equal dimensions.

The fire extinguishing nozzle according to any of the
preceding claims 1-4, wherein said foaming cham-
ber comprises an outlet rim (16), characterized in
that, said foam separator element (13) is positioned
between 1,0 and 10,0 mm from the outlet rim (16).

The fire extinguishing nozzle according to any of the
preceding claims 1-5, characterized in that the mix-
ing chamber, the ventilation chamber and the foam-
ing chamber form a single, indivisible body.

The fire extinguishing nozzle according to any of the
preceding claims 1-6, characterized in that, said
mesh (7) has a mesh size of between 700 and 1200
pm, preferably between 800 and 1100 pum.

The fire extinguishing nozzle according to any of the
preceding claims 1-7, characterized in that, the in-
ner cross-section of the ventilation chamber (3) com-
prises a cross-sectional constriction (10).

The fire extinguishing nozzle according to claim 8,
characterized in that, said cross-sectional constric-
tion (10) is shaped as a venturi-like necking.

The fire extinguishing nozzle according to any of the
preceding claims 1-9, characterized in that, the
mixing chamber (2) comprises at least two constrict-
ed inlet holes (8).

The fire extinguishing nozzle according to any of the
preceding claims 1-10, characterized in that, the
mixing chamber (2) comprises an elongated outlet
(9), wherein said elongated outlet (9) extends at least
partially past the air inlet holes.

The fire extinguishing nozzle according to any of the
preceding claims 1-11, characterized in that, the
ventilation chamber (3) comprises four air inlet holes

(6).

A fire extinguisher comprising a fire extinguishing
composition, said fire extinguisher is provided with
a nozzle according to any one of the claims 1-12.

The fire extinguisher according to claim 13, charac-
terized in that, said fire extinguishing composition
is fluorine-free.

Use of the fire extinguishing nozzle according to any
one of the claims 1-12 or of the fire extinguisher ac-
cording to claim 13 or 14 for extinguishing class A
or class B fires.
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