1 PORTABLE M ST FI RE FI GHTI NG APPARATUS Field of

i.nvention The present invention relates to a portable

hi gh pressure fire fighting apparatus using a fluid,

~such as water, for producinglnist to extinguish

fires. Mire particularly, the' invention provides a

portable, high pressure m st producing fire fighting

appar at us CRESINILE MEDH L FHD UST @it ARG S HIRelRId on.

Backgr ound of —theTtnventtom MSt fTTe fTghtTng

appar atuses serve various purposes including fire

extingui shnent, fire suppression, fire control and
Fipddpef ginyeatéontrol . The generation of a fine mist of

a fluid, such as water, cools the fire incident scene _

and plocks Spgat ; LEapster L1l heofir 4,0 b8 QRIGRCISressure
in the fire incident scene. Additionally, the fine
figpst THPhvidCer apapbUrises squdckpy, TExishnd$uchnt ®s - water, for
proasepys ferdn and disklagessoXygend.edwohed b9fticularly, the
~continual burning. Thus, m st has a snothering effect-
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of heavy duty units described in Singapore patent no.

118178 (Koe, et al) or portable self-contained units
Bagkdroyeeh fhe pcnventdan o, EP1932566 (Renato, et al)

and Chinese utility nodel publication no. CN201136726
(Bi aristet faky. Hegwyimht yapedrerugest &eteefightidi purposes

._apparatuses are. transported. on wheels to the fire
1“Fﬁ§$h%%t§%%%ﬁﬁgﬁ£ﬁHF§§%hRFwc;%ﬁ%aSuppreSSlon' fire control and

temperature control. The generation of a fine mist of a fiuid,

- such as water, cools the fire incident scene and blocks heat
transfer from the fire to the objects in the fire incident scene.
Additionally, the fine mist of water vapourises quickly, expands
into gaseous form and displaces oxygen required for continual
burning. Thus, mist has a smothering effect and cooling effect

upon the fire.

-Water mist fire fighting apparatuses are available either in
the form of heavy duty units described in Singapore patent no.
118178 (Koe, et al}) or portable self-contained units disclosed in
EP patent no. EP1932566 (Renato, et al) and Chinese utility model
publication no. CN201136726 (Bian, et al).

Heavy duty water mist fire fighting apparatuses are
- transported on wheels to the fire incident scene mainly due fo the
~size and mass of their engines, which are essential to the
. generation o¢f the high pressure mist. Such fire fighting
.apparatuses are availéble : commercially, e.qg., at

http://www.phirexfareast.com/MobilePortamist.html. Such an apparatus




Size and mass of their engines, which are essential to

the generation of the high pressure mst. Such fire

fighting apparatuses are available comercially,

e.g., at

http://ww. phirexfareast. com Mobi | ePortami st. htm .

Such an apparatus 2 typically includes a high pressure
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di stance away fromthe rest of the heavy duty water
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present 1inven nNis to provide an

There remains a need for a portable mist fire fighting
apparatus that is not limited by the capacity of its storage tank
and . is thereby capable of uninterrupted operatiocn for extended

duration.

Summary of the invention

The main object of the present inﬁention is to provide an
improved portable mist fire fighting apparatus that is capable of
uninterrupted operation for extended duration. The mist fire
fighting apparatus 1s capable of being carried, for example, on
the back of a fire fighter 1like a typical breathing apparatus, to
the fire incident scene, eliminating the need for a high pressure
hose on reel of existing heavy duty water mist fire fighting.
apparatuses, and additionally is capable of receiving a continuous

-supply of fluid for uninterrupted operation.




i nproved portable mst fire fighting apparatus that is

capabl e of uninterrupted operation for extended

duration. The mist fire fighting apparatus is capable

of being carried, for exanple, on the back of a fire

fighter like a typical breathing apparatus, to the

fire incident scene, elimnating the need for a high
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mst fire fighting apparatuses, and additionally i's .
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present invention, theré€ is provided a portable fire ,
CORFHMIGURy apprrat @ coiriid s?ﬁ*rg &nmi Qi igénefat i e pressurised
£10047! £; p&udd WhrREessHr 18I NthdaRs MAYkNgrafshilBhof Beans; a.

receiving a continuous supply of fluid and an outlet
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nmeans to transmt power fromthe power source ,to the
the| BrESPressdr ity nddng; taedémntver yoheshs fopid pressurising
medeh | ¥&r yhOfmi dtheyepeessitid seskfllelii @ feramet hgo®UiniRh ahe fluid

the fluid pressurisin nmeans to the m st eneratin%
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pressure. The fluid pressurising neans is preferably a

pu t wer _source is preferably an engine _and
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soghee nis Thefgeably atn cemgfinehengptioeksiveer $ransmission means is

preferably a sprocket chain. The gear ratio of the sprockets 1is
preferably 4.33 and the power of the engine is preferably 3 hp,
thereby producing a fluid pressure of at least 80 bars. The fluid

is preferably water.

The frame 1is preferably a back-pack harness with shoulder
stripes and walst cushioning. The pressurising means, power source
and power transmission means mounted onto the frame are preferably

enclosed within a protective housing.

An air cylinder is preferably additionally mounted on the
back-pack frame for use in instances where air for breathing is

not available in adequate quantities at the fire incident scene.

In other aspects of the invention, the power transmission
means may be a pulley system, a belt system, a shaft system or a

gear system. In another aspect of the invention, additives may be



preferably 4.33 and the power of the engine is
preferably 3 hp, thereby producing a fluid pressure
of at least 80 bars. The fluid is preferably water.
The frame is preferably a back-pack harness with
shoul der stripes and wai st éhshioning. The
pressuri si ng neans, power source and power
adhb@NeRi $8LOR ABANS, MRHO @6, 0t Qo § NBef LBARWALEr and the power
preferably enclosed within a protective housing. An
SOHF¢e ARAY RGeP Pat§AEF-erably additionally nmounted on the
back- pack frane for use in instances where air for
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the fire incident _scene. In other aspects of the
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fopubk@yy systeMed kRIstrsysi®@m takshafinSysingimetién with the
ear system In another aspect of the invention,
atga%ﬁ#s\%@*ﬂragsbe 4 added to the fluid or the fluid
may be sea water and the power source nmay be a
battery. These and ot her underlyi ng purposes and
prdyapiages of  the prgsent dnvention will be fully
the follow ng detailed
description taken in conjunction with the attached
dr ad pgstaBie efibescirpt fophbing hepdxrmatiungsinA ggoordbhee with
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present 1nventron w now be described by y of
regxegrpice tai the aefamwenyeny odidvd ngsc dnpelmdhrg dr awi ngs
in which: FIG 1 is a perspective view of a preferred

enbodi nent of the
FIG. 1 is a perspective view of a preferred embodiment of the

invention with the main components exposed.

FIG. 2 shows a perspective view of the preferred embodiment
of the invention where the main components are enclosed in a

- protective housing.

FIG. 3A and FIG. 3B are perspective views of the mist

generating nozzle of the preferred embodiment of the invention.

Detailed description of the preferred embodiment

The preferred embodiment of the invention 10, as illustrated
in FIG. 1, comprises a back-pack frame 1 with an upper base 7,
upon which an engine 3 is mounted, and a lower base 8, upon which
a pump 4 is mounted. An air cylinder 5 is also mounted on the
side of the back-pack frame 1 for use in instances where air for
breathing is not available in adequate guantities at the fire

incident scene.




invention with the main conponents exposed. FIG 2
shows a perspective view of the preferred enbodi nent

of the invention where the nain conponents are
enclosed in a protective housing. FIG 3A and FIG 3B
are perspective views of t he i st generating nozzle
of the preferred enbodi nent of the invention.

Det %leegaés%&;ptf%eoﬁ ihe %ﬁé&eﬁoﬁnpa@mtndmg due to
preferred enbodi nent of the invention 10

thi| paseratdd thien fEFe fightdgapandess apw@l@aﬁézz kepRrgrgrcted from
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nmount ed, and a | ower base 8, upon which punp
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where air for breathing is not avallable |n adequate

quantities at the fire  incident scene.
backK2fdeER {3 sTi s H%Jsﬁsgné& fGPdro‘EFg‘H<“I’1“§ﬁ8ﬁ ngieftiening 12

attachde pat uhe Bﬁckhﬁacﬁd fﬁ:—ainegh_Lt i dngpagrd d S3fyafher aldldy contact

constructed from_ ml d-st for such
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witbwethdasenBonénthe dfackhpagkr ffcaned]l émbadimawtt h@g well as
referred enbodjnent, to stand on its 0
B e O 5t 58 o BB haf St The uslr during
cpenstiani ng 12 attached to the back-pack frane 1
create a 3-point body contact for confort and wei ght
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ThHSELe Y 1 Dine includes a drive shaft 17 and a petrol tank 18
which delivers petrol to the engine 3 for operation. The petrol

tank 18 has an inlet 19,

The pump 4 is a high pressure water pump that receives a
continuous supply of water, for instance from the tap at
approximately 3 bar through an inlet 15, and pressurises such
water. The pressurised water exits through outlet 16 at the

desired range of above 50 bar, preferably between 100 to 200 bar.‘

A sprocket chain 6 with a gear ratio of 4.33 connects the
drive shaft 17 to shaft 14 of pump 4. The gear ratio and the power
of the engine may be further adjusted to attain the desired output

pressure from the high pressure pump.

As shown 1in FIG. 2, the components of the preferred
embodiment 10 are enclosed in a protective housing 2, which is
likewise mounted ontce the back-pack frame 1. The protective

housing 2 contains holes for pump inlet 15 and pump outlet 16.




operation. The engine 3 is a petrol-driven mniature 3
hp engine which 1is selected for its |ight weight,
performance and conpact design. The petrol engine
includes a drive shaft 17 and a petrol tank 18 " which
delivers petrol to the enginé 3 for operation. The
petrol tank 18 has an inlet 19. The punp 4 is a high
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wat er Instance fromthe tap at approximately
fog pagy tmaghdmnmlretfllan@mf pessslri ses such
wat er. The pressurised water exits through outlet 16

at the skigsi red ranrge ofpabewe 5P, bahe PrefLnAlk¥d fluid is
bet ween 100 to 200 bar. A sprocket chain 6 with a gear
delavekphivig FpldgRrRbcieathe?! dip vBhe Akt 10enegashaet 94 20 of

tnef p@lalﬁ@rf’ed Thegeaknt atino wandnt R ROWRIar Ofot BRe eRgENEgUn of
be further adjusted to attain the, deS|red out put
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302.antihe corpeneats Bbudhey paefedy e}@olcﬁ.ﬂf@oehh@erﬂnnb@ @iPing 30.
enclosed in a protective hou3|Hg 21 which is |ikew,se
Thp PEF YD e Wack: PAE2%! eT%ll?ﬁ‘ ottt lgg include a

flhsnsingh® Sﬁ)ntaén%obolaes dhekmpunprien! @inelb pa@dngurm receives
outlet 16..6 Inlet 19 of hengetrol t ank

w2508 t hf BLh TIESFAREI A 3701 BFOLERY UEede tar PRgmist ¢
ouckft | Bi ngFDflcpaterdéllveAS fﬁihﬁWlﬁhé nifrl &65. c@thetdr3B2 tﬁe stopped
esBRTEATEE Sl P har SO TSR VP E P 5 criouer
meehdoiEnredd. 10Iwhichorlyy Silmiowatl to bhecerStwigim t0fe trigger is
- depressed where. it travels through the inner piping 30 to mist
selector 44, The mist selector 44 diverts liquid into either pipe
40 or 42, Water directed to pipe 40 exiis outlet 34 from a long
throw ateomising nozzle 46 which-sprays the liguid as a mist such
that it has a - long range.. Water traveling through pipe 42 exits
the -outlet 34 through four wide angle nozzles 48. Each of the
wide angle nozzles atomises the liquid so that a wide area of mist
is created from the -outlet 34. It is to be understcod that the
term “atomising” is intended -to mean separation into fine
. droplets, gyenerally of less than 1 mm in droplet diameter, but
preferably less than 0.1 mm and more preferably 1less than 0.1 mm

in droplet diameter.

' The performance of the = preferred embodiment with the

following specifications was evaluated:

Pump Specifications

/min

u.s. g.p.m

bar

p.s.i

kw

HP

Kg

R.P.M

Shaft Size (mm)

Torque (Ibf-ft) |

11.20

2.96

1 110

1600

2.20

3.00

4.80

10.60

1450

24.00

10.87




Koe,

i ncludes suitable grips and nmay include a

et al.

The m st generating gun 20 includes an
i nner piping 30 and a conveni ent housing 50 for
hol di ng the inner piping 30.

The housi ng/ casi ng 50

flash Iight

on the top as shown. The i nnef pi ping 30 receives
by an inlet connector 32 and projects the water
outlet 34. Fluid received fromthe inlet

wat er
as m

connector 32 is stopped

st at

fromtraveling through the

Enk@site chethidiicanaon@ ping 30 by trigger nmechani sm 38.
It is only allowed to proceed when the trigger is
Bore x5{toke .| Displacement | Max Optput” [ viaxTolght ’HWG-W‘W%E‘SJ utPT 5 Trqie’ | Max Torque
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noEEIe 461mhich sprays the liquid ;s a m st such {ﬁat
it has a long range. Water traveling through pipe 42

exi &S splrhexout by éﬂai&f@&£® § Pdteni e @ﬁgkﬁiaazékeihe power
48. Each of the w de angle nozzles atom ses_ the
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thbhepedtkets 3das | ol 1 bentindey stoost ddratr e of epfssurised
"atom sing" is intended to nean separation_into fine

waheppPat $0 Jtter aty BFCIEs PEHFIRTE mHiden f’cﬁh&ﬁl‘f@f‘f which gear

rafi@ameier folrd tpnef er.abligyl @as EAQIMD. shhdBnNraBdt IOEL described
r ef er abl less than 0.1 mm in dro Ie%,dia ter.
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. The
ng apparatus

which is

The present invention may be used for fluids other than
water. Salt water and water with additives, such as a fire
fightiné foam or a wetting agent, may be used. A suitable fire
fighting foam is an aqueous film-forming type.

Furthermore, the present invention applies to all water mist
and water spraying nozzles whether they are used for fire

and includes nozzle designs

The

extinguishment purposes or other uses,

for other liquid mediums apart from Jjust water. above

.invention also embodies the use of single orifice water mist

nozzles and not just multiple orifice nozzles. Alsc the present

invention may have other applications or uses such as, for
example, spraying pesticides and chemicals  for treating
agricultural crops, and the inventions and concepts contained

herein incorporate such applications.

Although a particular embodiment of the present invention has

- been illustrated and described, it will be apparent to those



7 Engine Specifications Bore x Stroke Di spl acenment

Max Qut put Max Torque N. WG W Max Qut put Max Tor que

Max Torque (nmxm) (cnB) (HP/ RPM (kg.nirpn) (kg)

(KkWrpm (Ibf-ft) (Nmrpm 41.8 x 35.8 53.2 2.04/6800

0. 33/4500 5.5 1.5/6800 2 38/ 4500 3.2/ 4500 A spr ocket

and chain gear systemwas sel ected as the power
skii 28OS SSLRD mRans, ff qutl%%se@%ﬁsegoaﬁ@emmrmcamsns can be

gear ratio of the sprockets was nodified until a
magpnyi AUl | dpOTtipgedsan sbe sparet af Boeparesqe invention.

1t! 3508hePEESSAIT Bnt WRE AGR QYREmpUDL CPi GBI KAt MREA claims
found to be 4.3 for the engine specifications

aldesprhbelangmovand aqdidderbhans pohatabfe wdtiéhip she scope of

thbl peedd@htinfgnapparatus fashioned with the above
conponents wei ghed about 20kg, which is deened an
acceptabl e weight for the user. The present invention
may be used for fluids other than water. Salt water
and water wth additives, such as a fire fighting
foamor a wetting agent, may be used. A suitable fire
fighting foamis an aqueous filmformng type.
Furthernore, the present invention applies to al
water m st and water spraying nozzles whether they
are used for fire extinguishnment purposes or other
uses, and includes nozzle designs for other liquid
medi uns apart fromjust water. The above invention
al so enbodi es the use of single orifice water m st
nozzl es and not just multiple orifice nozzles. Also
the present invention nmay have ot her applications or
uses such as, for exanple, spraying pesticides and
chemcals for treating



agricultural crops, and the inventions and concepts
contained herein incorporate such applications.

Al t hough a particul ar enbodi nent of the present
invention has been illustrated and described, it wll
be apparent to those 8 skill®d in the art that

vari ous changes and nodifications can be nmade w thout
departing fromthe spirit ofj,;the present invention.

It is therefore intended to enconpass within the
appended clainms all such changes and nodifications
that fall within the scope of the present invention.
-9 @ aepkalle £ig6r tfé%]ll%”fq PEPEFgRE? r@%ﬁéﬂ%‘? us
conprising: a mst generating nozzle; a fluid
pressuiksi fehdmansqghayifgan inlet for receiving a
conti nuous supply of quid and an outlet for the
pressu i sed f|UId ower saqurce for drivin

Pl o B priesPhb At S p S NSl e e eceiving 2

to tddnmsﬁu®u$owwppﬂyr@m1Ehei@ommd arsourdett dorhehé | preksurised

pre%ﬁur|3|ng neans; a delivery neans for delivery of

t he preséurlsed fluid from the outlet of the fluid
pressurising nmeans to the m st generating nozzle; a
framepopen swimcle tthe dtinihgpréssbinsl nyersanssipbweans;
source and power transm ssion neans are nounted,

a power transmission means to transmit power from the power

source to the fluid pressurising means;

a delivery means for delivery of the pressurised fluid from

the outlet of the fluid pressurising means to the mist

generating nozzle;

a frame upon which the fluid pressurising means, power

source and power transmission means are mounted,

characterized in that the power of the power source and the

transmission ratio of the power transmission means are set to

produce a desired fluid pressure.

The portable fire fighting apparatus in accordance with claim

1, wherein the fluid pressurising means is a pump.

The portable fire fighting apparatus in accordance with claim

1, wherein the power source is an engine.

The portable fire fighting apparatus in accordance with claim

1, wherein the power transmission means is a sprocket chain,




8.

i0.

11.

12.

13.

14.

characterized in that the power of the power source
and the transmssion ratio of the power transm ssion
neans are set to produce a desired fluid pressure. 2.
The portable fire fighting aqﬁaratus i n accordance
with claim 1, wherein the fl'tid pressurising neans is
a punp. 3. The portable fire fighting apparatus in

.accaidapse Wit Ghai B gilei 8L8LPaE e ROVRLSAHALS dih claim

an engine. 4. The portable fire fighting apparatus _in
accdrdathessint Bhel apar 1atithetfi tha hpyseers is 4.33 and the
transpbssksen-feans 4sSsansPepgkel £haithe 10 uia pH@sure is at
portable fire fighting apparatus in accordance with

cl aili#f3t $hetadisn the gear ratio of the sprockets is

4.33 and the power source is a 3 hp engine and the

Jluittheppessagie if3rat £ifeasly 8@phaksus 6in Hieopakheblwith claim

fire fighting apparatus in accordance with claim, 1,

wherei (FREHEr AR 15 Aeback HaBReRaHTS ST oo RS erouLdes
st rispespafnthnivat se USidiDiini@g.7. The portable fire

fighting apparatus in accordance with claim 6,

.MheE%gn thg%&feﬁﬁggi %g?%gﬁg%gga?%eu%rﬁ@%&%%rgggc QME{ claim

transm S8 ans “no ahe are encr ose
W t 18, n wheerpiot ediel verdsousingng 8medhe, portabl echkce and power

fngggﬂ apparat us in_ accorgdance th cIa|@

wheréin & Hurgere WA ¢ he %oﬁﬁ%ﬂﬁ €

fi ght bngteppiareativssimgaccordance with claim 5,
wherein an air cylinder is additionally nounted onto

theThe portable fire fighting apparatus in accerdance with claim

:F5Enclosed within
I re

5, wherein the fluid is water.

The portable fire fighting apparatus in accordance with claim
5, wherein an air cylinder is additionally mounted onto the

frame.

The portable fire fighting apparatus in accordance with c¢laim

1, wherein the power transmission means is a pulley system.

The portable fire fighting apparatus in accordance with claim

1, wherein the power transmission means is a belt system.

The portable fire fighting apparatus in accordance with claim

1, wherein the power transmission means is a shaft system.

The portable fire fighting apparatus in accordance with claim

1, wherein the power transmission means is a gear system.

The portable fire fighting apparatus in accordance with c¢laim

1, wherein the fluid is water.




franme. 10. The portable fire fighting apparatus in
accordance with claim 1, wherein the power
transm ssion neans is a pulley system 11. The
portable fire fighting appara; s in accordance with
claim11l, wherein the power transm ssion neans is a
belt system 12. The portable fire fighting apparatus

15.n ageohdapge M eClkabMmidy MPELEERs tHE NAWRHance with claim
transm ssion nmeans is a shaft system 13. The portable
fire fPBREFHY Wfpadatésly Feactdttance with claim 1,
wherein the power transm ssion neans is a gear system

1614 T-Eléepﬁﬁfélﬁiﬂ erifrier €1§hgitd raa@:pamaaﬁﬁtus ada:oaaaﬁeglaﬁm claim

1, wherein the flu %

port abiwgef‘?%% tfl‘iegﬁtth% Ja?aﬁ“a’f‘rtﬁtru@lﬁ f&&@oFag EJen%ﬁoﬁ‘m
claim1, wherein the fluid is sea water. 16. The

17por trakl pottaield ifjhtel lﬁggappaj aipps rbfuscoordaneeance hwith claim
clalm %é Whert in the fluidis vvatertvvlthflre
fi ghti H§°F o5 " E7POYRE BT EbIE Fi%E i dht i ng
apparatus in accordance with claim 1, wherein the
power source is a battery.




