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(57)  Penetrating nozzle (10) for extinguishing a burn-
ing object. The penetrating nozzle comprises coupler (1)
for extinguishing agent adapted to be connected to the
source of extinguishing agent, pipe section (5), and noz-
zle head (7) atthe end of pipe section (5), thereby forming

DIRECTABLE PENETRATING NOZZLE FOR EXTINGUISHING FIRES

a flow channel for the extinguishing agent from coupler
(1)for extinguishing agent to nozzle head (7). Penetrating
nozzle further comprises control device (6), which can
be used to turn nozzle head (7) with respect to the lon-
gitudinal axis of pipe section (5).
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Description
Field of invention

[0001] The invention relates to extinguishing and cool-
ing of flue gases in an apartment fire, more commonly a
fire in a closed space or in another burning object.

Background of the invention

[0002] Fires in a closed space have traditionally been
extinguished by employing an aggressive technique of
smoke diving inside the space. This is a risky and phys-
ically very stressful way to extinguish a fire and requires
the fire fighters to have a high level of physical fitness.
Occasionally a significant number of the rescue person-
nel arriving at the scene of a fire do not meet the criteria
for smoke diving ability, and therefore extinguishing to
be done from the inside cannot be undertaken and other
alternatives must be used. Smoke diving also exposes
the participating personnel to carcinogens.

[0003] Mostapartmentfires or those more generally in
closed spaces are what is called oxygen-limited fires, i.
e. the intensity of combustion is limited by the oxygen
necessary for combustion, more generally by the supply
of air. This is a big advantage in extinguishing, as com-
bustion is more restrained. In a traditional method, the
door ofthe room needs to be opened upon entry, whereby
the fire receives plenty of air and burning is accelerated.
When extinguishing using a penetrating nozzle, only a
small opening is needed, whereby the fire will not get
more air due to extinguishing process.

Purpose of the invention

[0004] The need for, and associated exposure to
smoke diving can be reduced by a practice of extinguish-
ing the fire from outside a building or a burning compart-
ment, using a penetrating nozzle. A penetrating nozzle
can be introduced to a burning space without a need for
personnel to enter the space.

[0005] Penetrating nozzles have been used through-
out the ages, among other things, for extinguishing and
limiting a fire under a roof. Larger and longer pipes have
been used among other things for extinguishing wood
chip stacks and peat windrows. Smaller pipes have also
been used for extinguishing apartment fires, where for
example a hole is bored for the pipe in the window frame.
The drawback of this model is that the spraying water
only wets a fairly small proportion of the room’s surfaces.
The now presented penetrating nozzle is essentially dif-
ferent from the ones mentioned above in that a rotating
component is placed at the end of the pipe, whereby the
water can be directed to the desired part of the room. In
this way the surfaces of the entire room can be wetted
and extinguished by turning the tip and rotating the pipe.
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Brief description of the invention

[0006] The penetrating nozzle according to an embod-
iment of the invention is based on the fact that at the end
of an arm rotating around its axis, a turning nozzle head
is constructed which produces a spray of water suitable
for extinguishing a fire in an enclosed space, and the
direction of the spray can be controlled. By means of
directing the spray of extinguishing agent in the room
space, it can be applied in the upper part of the room,
effectively cooling the fire gases, so that the extinguishing
agent also evaporates effectively. The spray of extin-
guishing agent can also be directed by rotating the pipe
section, and the penetrating nozzle can be guided into
the burning space through a small opening as well. The
required opening is so small that it can be effectively
bored, for example in a window frame or through a wall
using conventional, preferably battery-operated tools.

List of Figures

[0007] The invention will now be described in more de-
tail in the form of preferred embodiments, with reference
to the accompanying drawings, of which:

Figure 1 shows a penetrating nozzle according to
one embodiment; and

Figure 2 shows details of a penetrating nozzle ac-
cording to one embodiment

Detailed description of the invention

[0008] Theapparatusaccordingtoembodiments ofthe
invention can be commonly used, for example, with var-
ious types of fire-fighting equipment, such as pumps and
hoses. The use of the apparatus is not limited to be as-
sociated with any particular type of extinguishing system
or structure, nor, for example to any particular type of
extinguishing agent. Types of extinguishing agents used
in connection with the apparatus can be for example lig-
uid extinguishing agents such as water, as well as pow-
dered and/or foam type extinguishing agents. Figures 1
and 2 show a penetrating nozzle (10) according to one
embodiment. Only elements essential for understanding
the invention are shown in the Figures. It should be noted
that, for example, the quantity of various elements may
vary and differ from those shown in a Figure. A penetrat-
ing nozzle similar to the examples in Figures 1 and 2, or
one with similar functionality, can be implemented as a
separate apparatus or can at least partially or fully be a
part of a fire-fighting system. An extinguishing system
may also comprise several penetrating nozzles (10) ac-
cording to different applications.

[0009] Inthe example of Figure 1, the penetrating noz-
zle comprises coupler (1) for extinguishing agent, flow
adjusting device (2) needed for the adjustment of flow
including its activating device (3), pipe section (5) con-
taining the flow path for the extinguishing agent, control
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device (6), which may for example be a joint, and nozzle
head (7) performing the actual application of the extin-
guishing agent.

[0010] Flow adjusting device (2) can preferably be for
example a ball valve, but other types of valves and control
devices can also be used. Activating device (3), associ-
ated with the flow adjusting device, can be used to adjust
the flow of the extinguishing agent going through the ad-
justing device. Activating device (3) can be, for example,
a manually operated lever or an electric motor.

[0011] The penetrating nozzle of Figure 1 has been
revised to extinguish fire in an enclosed space, but can
be preferably revised for other extinguishing purposes,
for example by changing the length and/or diameter of
pipe section (5). When using the apparatus for extin-
guishing fire in a closed space, a hole must first be made
in the wall of the closed space through which nozzle head
(7) of the penetrating nozzle can be pushed to the closed
space. Preferably, the diameter of pipe section (5), con-
trol device (6) and nozzle head (7) is no larger than 30
mm, 35 mm, 40 mm or 50 mm. Preferably, nozzle head
(7), control device (6) and at least part of pipe section (5)
have been adapted to fit through a hole of circular cross
section with a maximum diameter of 30 mm, 35 mm, 40
mm or 50 mm. Preferably, the diameter of nozzle head
(7) is at most equal to the diameter of pipe section (5).
Preferably, nozzle head (7) and control device (6) have
a diameter no larger than the diameter of pipe section
(5). In one embodiment, nozzle head (7) and control de-
vice (6) are rotatable to a position where the nozzle head
and the control device are parallel to the longitudinal axis
of the pipe section, and both the nozzle head and the
control device each have a diameter no larger than the
diameter of the pipe section.

[0012] The length of the pipe section is preferably at
least 500 mm, 700 mm or 1000 mm. The pipe section
must be large enough to allow a sufficient flow of extin-
guishing agent through it. On the other hand, the pipe
section must be thin enough to allow a hole to be made
in the wall of the closed space within a reasonable time
through which nozzle head (7) can be pushed into the
closed space. Preferably, the diameter of the nozzle head
and the control device, as well as the pipe section, is in
the range of 30 - 50 mm. The pipe section is preferably
circular in cross-section, or substantially circular. Sub-
stantially circular in this context means a circular cross
section, which may have small deviations for functional
reasons. In one embodiment, pipe section (5) has a cir-
cular cross-section for at least 50% of the length. In one
embodiment, pipe section (5) is circular in cross-section
for at least 50% of its length, and the deviations from
circular shape between the middle of the pipe section
and the end of the pipe section towards control device
(6) are towards the longitudinal axis of the pipe section.
The cross section of the pipe section in this context
means the outermost surface of the cross section, per-
pendicular to the longitudinal axis of the pipe section.
The diameters of the control device and the nozzle head
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should preferably be no larger than the diameter of the
pipe section.

[0013] Control device (6)is controlled by activating de-
vice (4), which can be a lever, for example. Activating
device can also be, for example, an electric motor and it
can be controlled via a wireless remote connection, or it
can operate independently. Control device (6) controls
the position of nozzle head (7). The activating device and
the control device are functionally linked and located at
opposite ends of the pipe section. Preferably a wire rope,
chain or other coupler of force runs between the control
device and the activating device by which the movement
of the activating device of the control device is commu-
nicated for the movement of the nozzle head. Said wire
rope, chain or equivalent preferably runs inside the pipe
section, inthe same space as the fire extinguishing agent,
thereby avoiding problems caused by heat. Preferably,
the movement of the activating device is communicated
1:1 for the movement of the nozzle head by means of a
control device, whereby as the activating device is turned
by a certain angle, the nozzle head turns the same angle.
In one preferred embodiment, nozzle head (7) and acti-
vating device (4) of control device (6) have been arranged
to be parallel in all positions. The nozzle head is then
parallel to the pipe section whenever the activating de-
vice is also parallel to the pipe section. Similarly, when
the end of activating device is turned upwards from this
position for example by 60°, the end of nozzle head turns
downwards by 60°, whereby the activating device and
the nozzle head stay parallel. It is then easy to manage
the flow of extinguishing agent coming from the nozzle
head to the desired direction even if there was no line of
sight into the closed space. An additional benefit is the
simplicity of the solution, which makes it reliable and easy
to manufacture.

[0014] The extinguishing agent, fed under pressure in-
to coupler (1) of extinguishing agent, passes through flow
adjusting device (2) into body (8). Pipe section (5) passes
through the body and one or more openings are provided
in the part moving in the body, whereby the extinguishing
agentis able to flow into the pipe section and to the object
to be extinguished, through nozzle head (7). The joint
between body (8) and pipe section (5) is preferably
sealed at the ends of the body. Pipe section (5) has been
arranged to be turned inside body (8), whereby the spray
can be freely directed in any direction, for example by
turning the activating device (4) of control unit (6).
[0015] In the example of Figure 2, the pipe is shown
from the other side, where the structure of control device
(6) is more clearly visible. Nozzle head (7) is removable,
for example using threads, and can be replaced. By
changing the size, quantity and orientation of the holes
inthe nozzle head, the angle and droplet size of the spray
can be changed. The nozzle head is preferably arranged
in such a way that the extinguishing agent spreads over
a small area as it sprays, making it possible to direct the
extinguishing agent precisely, for example to a desired
point of the ceiling, or to a corner between the ceiling and
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the wall. A spray that is too fine or widely dispersed will
have a short range and not enough extinguishing agent
is applied to the required spot.

[0016] One situation for the presented use of penetrat-
ing nozzle is to extinguish a fire in the loft of a single-
family house. If it is safe to stay inside the house, a hole
is drilled in the ceiling from which the nozzle head of the
penetrating nozzle and part of the pipe are pushed
through into the loft of the house. By turning the activating
device of the control device, the nozzle head is turned
approximately 80° - 90° in relation to the pipe section and
the extinguishing agent is directed to the loft. Extinguish-
ing agent can be efficiently directed all over the loft by
rotating the pipe section around its axis, whereby the
nozzle head turns together with the pipe section.
[0017] The penetrating nozzle shown has been found
to be particularly useful in situations where a hole must
be made in the structure for a penetrating nozzle in order
to extinguish a fire. End of the penetrating nozzle to be
pushed through a hole - the nozzle head, the control de-
vice and part of the pipe section - have been arranged
to be pushed through a round hole and are of moderate
diameter, for example no more than 30 mm, 35 mm, 40
mm or 50 mm. Hence a hole can be quickly bored with
battery-powered tools and the penetrating nozzle that is
pushed through the hole blocks the hole completely or
almost completely. Consequently the fire does not get
more air (oxygen) through the prepared hole and the ex-
tinguishing person is not exposed to flue gases. Espe-
cially when working from the roof, it is important that the
size of the hole to be made matches the diameter of the
penetrating nozzle for shape and size, as the fumes es-
caping from the hole will otherwise make extinguishing
more difficult. The hole sealed with the penetrating nozzle
also prevents the dangerous and unexpected discharge
of a blowpipe flame from the hole, which is dangerous
for the extinguishing person.

[0018] The penetrating nozzle, as well as the nozzle
head and control unit, have preferably been made of a
heat-resistant material, such as steel, stainless steel, alu-
minum or composite material. The entire penetrating noz-
zle has been manufactured to withstand the pressure of
the source of the extinguishing agent connected to the
coupler of extinguishing agent, typically between 500 kPa
and 2 MPa. Benefits of a penetrating nozzle when only
pressurized extinguishing agent is used are properly
demonstrated, as the apparatus does not have its own
pump but merely directs the extinguishing agent flowing
through the device to the desired target by means of the
position of the nozzle head and the design of its holes.
[0019] One embodiment of the invention is penetrating
nozzle (10) for extinguishing a burning object. The pen-
etrating nozzle according to the embodiment comprises
coupler (1) for extinguishing agent, adapted to be con-
nected to a source of extinguishing agent, pipe section
(5), from which a flow channel leads to coupler (1) for
extinguishing agent, and pipe section (5) of nozzle head
(7) at one end, where from said nozzle head a flow chan-
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nel leads to pipe section (5). A penetrating nozzle ac-
cording to the embodiment is characterized in that it fur-
ther comprises control device (6) functionally connected
to nozzle head (7), wherein said control device (6) is lo-
cated at the opposite end of said pipe section (5) with
respect to nozzle head (7), said control device (6) being
adapted to turn nozzle head (7) by deflecting the position
of nozzle head (7) with respect to the longitudinal axis of
pipe section (5).

[0020] Inone embodiment apenetrating nozzle further
includes body (8), connected to coupler (1) for extinguish-
ing agent and to pipe section (5), the body (8) of which
forms a flow channel between said coupler (1) for extin-
guishing agent and said pipe section (5).

[0021] In one embodiment, pipe section (5) of pene-
trating nozzle has been rotatably connected to body (8)
in such away, thatwhile attached to body (8), pipe section
(5) can be rotated around the longitudinal axis of the pipe
section in an unlimited manner while continuously main-
taining a flow channel between pipe section (5) and cou-
pler (1) for extinguishing agent.

[0022] Inone embodiment pipe section (5) of penetrat-
ing nozzle has been arranged to pass through body (8)
and where one or more openings are arranged in the
portion of pipe section (5) inside body (8) to form a flow
channel between the pipe section and coupler (1) for ex-
tinguishing agent.

[0023] In one embodiment, control device (6) of the
penetrating nozzle comprises manually operated activat-
ing device (4), which is functionally connected to nozzle
head (7) in such a way that a change in the position of
said activating device (4) will change the position of noz-
zle head (7).

[0024] Inoneembodiment, afunctional connection be-
tween activating device (4) and nozzle head (7) has been
formed by means of one or more wire ropes or chains.
Alternatively, other known transmission devices, such as
a rigid or flexible drive shaft or gears, can also be used
instead of, or in addition to wire ropes or chains. Prefer-
ably said one or more wire ropes or chains have been
adapted to communicate the change in position of acti-
vating device (4) in order to change the position of nozzle
head (7) with a ratio of 1:1.

[0025] Inone embodiment, the diameter of said nozzle
head (7) and pipe section (5) in a direction perpendicular
to the longitudinal axis, is no more than 50 mm, preferably
no more than 30 mm, with the nozzle head in a position
parallel to the pipe section.

[0026] In one embodiment, the penetrating nozzle
comprises flow adjusting device (2) and an associated
activating device (3), adapted to adjust the flow of the
extinguishing agent in the penetrating nozzle.

[0027] It is obvious to those skilled in the art that, as
technology evolves, the basic idea of the invention can
be implemented in many different ways. The invention
and its applications are therefore not limited to the ex-
amples described above, and may vary within the scope
of the patent claims.
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Claims

A penetrating nozzle (10) for extinguishing a burning
object, comprising:

coupler (1) for extinguishing agent, adapted to
be connected to a source of extinguishing agent,
pipe section (5), from which a flow channel leads
to coupler (1) for extinguishing agent,

nozzle head (7) at one end of pipe section (5)
from which there is a flow channel from said noz-
zle head to pipe section (5), and

control device (6), which is functionally connect-
ed to nozzle head (7), and said control device
(6) being at the opposite end of said pipe section
(5) with respectto nozzle head (7), whereby con-
trol device (6) is adapted to turn nozzle head (7)
by deflecting the position of nozzle head (7) with
respect to the longitudinal axis of pipe section
(5), where control device (6) comprises a man-
ually operated activating device (4), which is
functionally connected by means of a transmis-
sion device to nozzle head (7) in such a way that
achange in the position of said activating device
(4) will cause a change in the position of nozzle
head (7),

said penetrating nozzle being characterized in
that said transmission device runs inside pipe
section (5) in the same space as the extinguish-
ing agent.

2. A penetrating nozzle according to claim 1, further

comprising body (8), connected to coupler (1) for ex-
tinguishing agent and to pipe section (5), the body
(8) of which forms a flow channel between said cou-
pler (1) for extinguishing agent and said pipe section

®).

A penetrating nozzle according to claim 2, where
pipe section (5) has been rotatably connected to
body (8) in such a way, that while attached to body
(8), pipe section (5) can be rotated around the lon-
gitudinal axis of the pipe section in an unlimited man-
ner while continuously maintaining a flow channel
between pipe section (5) and coupler (1) for extin-
guishing agent.

A penetrating nozzle according to claim 2 or 3, where
pipe section (5) has been arranged to pass through
body (8) and where one or more openings are ar-
ranged in the portion of pipe section (5) inside body
(8) to form a flow channel between the pipe section
and coupler (1) for extinguishing agent.

A penetrating nozzle according to claim 1, where
said one or more wire ropes or chains have been
adapted to communicate the change in position of
activating device (4) in order to change the position
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10.

of nozzle head (7) with a ratio of 1:1.

A penetrating nozzle according to one of claims 1 to
5, wherein the diameter of said nozzle head (7) and
pipe portion (5) in a direction perpendicular to the
longitudinal axis is no larger than 50 mm when the
nozzle head is in a position parallel to the pipe sec-
tion.

A penetrating nozzle according to claim 6, wherein
the diameter of said nozzle head (7) and pipe portion
(5) in a direction perpendicular to the longitudinal
axis is no larger than 30 mm when the nozzle head
is in a position parallel to the pipe section.

A penetrating nozzle according to one of claims 1 -
7, comprising flow adjusting device (2) and an asso-
ciated activating device (3), adapted to adjust the
flow of the extinguishing agent in the penetrating
nozzle.

A penetrating nozzle according to one of claims 1 to
8, wherein said transmission means comprises one
or more wire ropes or chains.

A penetrating nozzle of one of claims 1 to 8, wherein
said transmission device comprises one or more wire
ropes, chains, drive shafts or sprockets.
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