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Description

Technical Field

[0001] The invention relates to fire-fighting equipment,
particularly, to robotized fire-fighting units.

Background Art

[0002] A prior art robotized fire-fighting unit is dis-
closed, for example, in Russian Patent RU No. 2122874
published on December 10, 1998.
[0003] A deficiency of prior art units is that they cannot
determine the ignition coordinates in a three-dimensional
coordinate system.
[0004] The prior art unit closest to the claimed invention
in technical idea is the robotized fire-fighting complex dis-
closed in Russian Patent RU No. 2319530 published on
March 20, 2008 that comprises two or more robotized
fire-fighting units mounted on a fire pipeline and each
comprising a carriage-mounted barrel having vertical and
horizontal aiming drives; a nozzle provided with a drive
to vary the jet spray angle; a control panel connected at
the input thereof to a switching unit and at the output
thereof to a control device generating control instructions
to point the barrels and extinguish the fire; a device
mounted on the barrel to detect fire and observe remotely
the same such that the optical axis thereof extends in the
direction of fire-extinguishing material flow, said device
being connected to a video signal processing device that
uses a program to perform algorithms to determine igni-
tion source coordinates, said device being connected to
a video monitoring device and the control device.
[0005] The prior art complex is deficient because it us-
es much water flowing through its carriage-mounted bar-
rels and requires a pumping station, water-supply source,
and an electric power substation that complicate the de-
sign of the complex and make the complex little suitable
for protecting properties having limited water resources.
[0006] Another, similar prior art fire-fighting complex is
disclosed in WO 2007/107988.

Disclosure of Invention

[0007] It is an object of the invention to develop a more
economical robotized fire-fighting complex intended to
serve multiple purposes.
[0008] The claimed invention achieves the following
technical results in operation: water requirements are re-
duced significantly, and an alternative readily available
fire-fighting material can be used without requiring a cap-
ital-intensive pumping station, water supply source, and
an electric power substation to be used.
[0009] These technical results are achieved in a ro-
botized nitrogen-water fire-fighting complex comprising
two or more robotized fire-fighting units mounted on a
fire pipeline, each comprising a carriage-mounted barrel
having vertical and horizontal aiming drives; a nozzle

having a drive to vary the jet spray angle; and a control
panel, all connected to a switching unit at the inlet thereof,
and at the outlet thereof to a control device generating
control instructions to point the barrels and to extinguish
the fire; a device mounted on the barrel to detect ignition
and conduct remote observation such that the optical axis
thereof extends in the direction of fire-extinguishing ma-
terial flow, said device being connected to a video signal
processing device having a program to perform algo-
rithms for determining the coordinates of the ignition
source and to a video monitoring device and the control
device, said fire-fighting complex further comprising a
nitrogen generator connected to a receiver containing
nitrogen under working pressure and to the fire pipeline
to deliver nitrogen to the carriage-mounted barrels, and
ejection devices delivering water into the nitrogen flow
and built into the through-flow part of the nozzle of the
carriage-mounted barrels, said ejection devices being
connected to containers connected to the water pipe.
[0010] The claimed invention helps reduce significant-
ly the water requirements because water is ejected in
small quantities and delivered in spray form in the nitro-
gen stream that is, in turn, an efficient fire-fighting mate-
rial drawn from the ambient air, and does not require
capital-intensive structures such as pumping stations,
water supply sources, and electric power substations to
be used with the complex.

Brief Description of Drawings

[0011] The idea of the invention will be clear from the
drawing wherein FIG. 1 is a functional diagram of the
robotized nitrogen-water fire-fighting complex.

Best Mode for Carrying out the Invention

[0012] The claimed robotized fire-fighting complex
comprises robotized fire-fighting units 1 combined in a
robotized nitrogen-water fire-fighting complex and
mounted on a fire pipeline 2. A robotized fire-fighting unit
1 comprises a carriage-mounted barrel 3 having vertical
and horizontal aiming drives 4 and 5, respectively; a noz-
zle 6 having a drive to vary the jet spray angle; a control
panel 7; an electrical valve 8 mounted at the inlet of the
barrel and a pressure sensor 9 mounted at the outlet of
the barrel ahead of the nozzle, all connected to a control
unit 10, and an ignition detection and remote observation
device 11. The robotized fire-fighting complex comprises
a control device 12 with a display connected by a com-
munication channel 13, for example, RS-485, to control
unit 10 through a network controller 14, said control de-
vice being connected through a reception monitoring de-
vice 15 to address fire alarms 16, and a video signal
processing device 17 connected by a two-channel tele-
vision line 18 (video channel and IR channel) to ignition
detection and remote observation device 11, video mon-
itoring device 19, and control device 12. Online control
is exercised through a radio channel comprising a radio
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panel 20 and radio control unit 21 connected to commu-
nication channel 13. Fire pipeline 2 delivering nitrogen
to carriage-mounted barrels is connected to a receiver
22 containing pressurized nitrogen and connected to ni-
trogen generator 23. Ejecting devices 24 delivering water
into the nitrogen flow from containers 25 connected to
water pipe 26 are built into the through-flow part of nozzle
6 of carriage-mounted barrels 3.
[0013] The robotized fire-fighting complex operates as
follows:

When an ignition source develops in any one of the
areas protected and two alarms 16 go off, reception
monitoring device 15 sends an address "Alarm" sig-
nal to control device 12 that sends control signals
about setting coordinates by communication chan-
nel 13 to respective switching units 10 of robotized
fire-fighting units 1 protecting the area in question.
Vertical and horizontal drives 4 and 5, respectively,
point barrels 3 at the center of the protected area
monitored by address alarms 16. Ignition detection
and remote observation device 11 sends video and
IR signals by a two-channel television line 15 to video
signal processing device 17. After the program has
processed the information received, device 17 iden-
tifies ignition, determines its coordinates and size in
space, selects a fire-extinguishing program, and is-
sues an instruction to point the barrels at the ignition
source. Simultaneously, video monitoring device 19
of the round-the-clock duty post shows a color image
of the area monitored, and the display of control de-
vice 12 shows the last-minute instruction and a mne-
monic diagram for controlling the robotized fire-fight-
ing complex. Acting on the information received, the
operator makes a decision to start up the fire-fighting
complex. If the system is in the automatic mode, it
is started up automatically. As the "Start" instruction
is executed, technological instructions are given to
open electrical valve 8 of robotized fire-fighting units
1 that are involved in fire-fighting program execution.
Nitrogen flows under pressure from receiver 23
through fire pipeline 2 to a carriage-mounted barrel
3 of robotized fire-fighting units 1, and water is eject-
ed within nozzle 6 from container 25 to produce a
nitrogen stream carrying sprayed dispersed water
particles and is directed by drives 4 and 5 to the
ignition area. Water particles that have enough en-
ergy and a high initial velocity increase the jet range,
and as they enter the high-temperature area they
vaporize and absorb a significant quantity of heat.
An efficient fire-fighting medium itself, nitrogen dis-
places oxygen from the ignition area, and as the spe-
cific oxygen content decreases below 10%, burning
stops. When pressure in the nozzle goes down below
working pressure, nitrogen generator 24 turns on to
fill up receiver 23 with nitrogen from the ambient air
that contains 78% of nitrogen. On the basis of video
information received from video monitoring device

19, the operator can make changes in the direction
in which barrels 3 are pointed by giving other target
coordinates or selecting other robotized fire-fighting
units 1 from control panel 7.

[0014] The claimed robotized nitrogen-water fire-fight-
ing complex is an efficient automatic and remotely con-
trolled device that gives safety to the properties it protects
and allows fire-extinguishing medium to be directed
straight at the ignition sources detected in an early phase,
and to release humans from exposure to extremely
health-threatening areas.
[0015] Unlike prior art fire-fighting equipment, the
claimed robotized fire-fighting complex uses significantly
smaller quantities of water for fire-fighting purposes and
an efficient alternative fire-extinguishing medium drawn,
in need, from the ambient air.
[0016] These distinctions of the claimed complex make
it suitable for deploying fire-fighting systems in areas hav-
ing limited water resources, on the one hand, and reduc-
ing significantly the damage from fire caused by the neg-
ative effect of large quantities of water to put out the fire,
on the other hand.

Claims

1. A robotized nitrogen-water fire-fighting complex
comprising
two or more robotized fire-fighting units (1) mounted
on a fire pipeline (2), each containing
a carriage-mounted barrel (3) having vertical and
horizontal aiming drives (4, 5),
a nozzle (6) having a drive to vary the jet spray angle,
and
a control panel (7),
wherein the carriage-mounted barrel (3), the vertical
and horizontal aiming drives (4, 5), the nozzle (6)
and the control panel (7) are connected to a switching
unit (10) at the input thereof and at the output thereof
to a control device (12) that generates control in-
structions for barrel pointing and fire-fighting;
an ignition detection and remote observation device
(11) mounted on the barrel (3) such that the optical
axis thereof extends in the direction of fire-extin-
guishing material flow and connected to a video sig-
nal processing device (17) in which the program per-
forms the algorithms for determining the coordinates
of the ignition source,
said video signal processing device (17) being con-
nected to a video monitoring device (19) and the con-
trol device (12),
said complex further comprising a nitrogen genera-
tor (23) connected to a receiver (22) containing ni-
trogen under working pressure and connected to the
fire pipeline (2) to supply nitrogen to the carriage-
mounted barrels (3), and ejecting devices (24) de-
livering water into the nitrogen flow, said ejecting de-
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vices (24) being built into the flow-through part of the
nozzles (6) of the carriage-mounted barrels (3) and
connected to containers (25) that are connected to
the water pipeline (26).

Patentansprüche

1. Eine automatisierte Stickstoff-Wasser-Brandbe-
kämpfungsanlage, aufweisend zwei oder mehr
Computer-gesteuerte, auf einer Brandleitung (2)
montierte Brandbekämpfungseinheiten (1), von de-
nen jede umfasst:

ein auf einem Fahrgestell montiertes Rohr (3)
mit vertikalen und horizontalen Einstellungsan-
trieben (4, 5),
eine Düse (6) mit einem Antrieb, um den Strahl-
Spritzwinkel zu variieren; und eine Schalttafel
(7),
wobei das auf einem Fahrgestell montierte Rohr
(3), die vertikalen und horizontalen Einstellungs-
antriebe (4, 5), die Düse (6) und die Schalttafel
(7) mit einer Schalteinheit (10) an deren Eingang
verbunden sind, die an ihrem Ausgang mit ei-
nem Steuergerät (12) verbunden ist, das Steu-
erbefehle zum Rohr-Ausrichten und Brandbe-
kämpfen erzeugt;
eine Entflammungserkennungs- und Fernbeo-
bachtungseinrichtung (11), die auf dem Rohr (3)
montiert ist, so dass deren optische Achse sich
in Richtung des Feuerlöschmaterialflusses er-
streckt, und die mit einer
Videosignalverarbeitungseinrichtung (17) ver-
bunden ist, in der das Programm die Algorith-
men zur Bestimmung der Koordinaten der Ent-
flammungsquelle ausführt,
wobei die Videosignalverarbeitungseinrichtung
(17) mit einer Videoüberwachungseinrichtung
(19) und dem Steuergerät (12) verbunden ist,
wobei die Anlage ferner aufweist einen Stick-
stoffgenerator (23), der mit einem Empfänger
(22) verbunden ist, der unter Arbeitsdruck ste-
henden Stickstoff enthält und mit der Brandlei-
tung (2) verbunden ist, um Stickstoff an die auf
einem Fahrgestell montierten Rohre (3) zu lie-
fern, sowie Ausstoßeinrichtungen (24) zum Zu-
führen von Wasser in den Stickstofffluss, wobei
die Ausstoßeinrichtungen (24) in den Durch-
flussteil der Düsen (6) der auf einem Fahrgestell
montierten Rohre (3) eingebaut und mit Behäl-
tern (25) verbunden sind, die mit der Wasserlei-
tung (26) verbunden sind.

Revendications

1. Un complexe d’azote dans l’eau lutte contre l’incen-

die robotisé comprenant
deux ou plusieurs anti-incendie unités robotisées (1)
monté sur une canalisation d’incendie (2), contenant
chacun
un tube (3) monté sur un châssis et avec des unités
de réglage vertical et horizontal (4,5),
une buse (6) avec un entraînement pour faire varier
l’angle de pulvérisation de jet, et un panneau de com-
mande (7),
ledit le tube (3) monté sur un châssis, les unités de
réglage vertical et horizontal (4,5), la buse (6) et le
panneau de commande (7) sont reliés à une unité
de commutation (10) à l’entrée de celui-ci et à la
sortie de celui-ci à un dispositif de commande (12)
qui génère des instructions de commande pour poin-
tage de canon et lutte contre l’incendie;
une détection d’allumage et le dispositif d’observa-
tion à distance (11) montés sur le tube (3) de telle
sorte que l’axe optique de celle-ci se prolonge dans
la direction de l’écoulement de matériau d’extinction
d’incendie et relié à un dispositif vidéo de traitement
de signal (17) dans lequel le programme effectue la
algorithmes pour la détermination des coordonnées
de la source d’inflammation,
ledit dispositif de traitement de signal vidéo (17) étant
relié à un dispositif de surveillance vidéo (19) et le
dispositif de commande (12),
ledit complexe comprenant en outre un générateur
d’azote (23) relié à un récepteur (22) contenant de
l’azote sous pression de travail et relié à la canali-
sation d’incendie (2) à fournir de l’azote aux fûts de
tube (3) monté sur un châssis, et des dispositifs
d’éjection (24) délivrer de l’eau dans le flux d’azote,
lesdits dispositifs d’éjection (24) étant intégrés dans
la partie d’écoulement des buses (6) du tube (3) mon-
té sur un châssis et raccordés à des conteneurs (25)
qui sont connectés à la canalisation d’eau (26).
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