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EXTT NGUI SHI NG AGENT SHELL FOR THROW NG FI ELD OF THE

| NVENTI ON The present invention relates to a fluid fire extinguishing
agent shell for throw ng, conprising a m xed aqueous solution of a

pot assi um conpound, a sodi um conpound, and an anmoni um conpound nol d packed
by a synthetic resin material. BACKGROUND OFTHE———
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to solve these problens, the present tnventor previously developed a fluid
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conpri sing 57% of amroni um chl ori de, 6% of sodi um bi carbonate, 27% of

anhydrous sodium confgpmatd,, aaddah0%nohoaiumneompdandndesld packed by a
synthetic resin material.

BACKGROUND OF THE INVENTION

There are many instances that conventional installed fire extinguishers

~ are of no use to the initial fire extinction for a reason that a person who uses a

. fire extinguisher in case of emergency is seized with sudden abnormal fear
and loses his or her presence of mind so that he or she can not precisely
operate it, or a fire extinguishing agent in the container changes with a lapse
of time such that it does not effectively act, or for other reasons. In general,
we still have various problems today with respect to the fire prevention and
protection means.

In order to solve these problems, the present inventor previously
developed a fluid fire extinguishing agent shell for throwing, comprising a
solution having a specific gravity of 1.12 sealed in a resin container formed
such that it can be readily thrown, said solution being obtained by dissolving
a mixture comprising §7% of ammonium 'éhloride, 6% of sodium bicarbonate,
27% of anhydrous sodium carbonate, and 10% of ammonium secondary
phosphate in a suitable émount of water and reacting with each other (see
Japanese Patent Application No. Sho. 57-11101). When such a fluid shell is

~ thrown into the origin of a fire, the decomposition and diffusion of the fluid fire

extinguishing agent take place at the same time of the rupture of the
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that a heat and oxygen get away fromthe burnt naterials to abl e
to make the flane di sappear. However, the developnent of a fluid fire
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made investigations wth respect to a fluid fire extinguishing agent for

many year sof @\firddandwhith is efféctivebein &ftarttetsiariagador atang pbdod of ime.
extingui shing efficiency is markedly inproved, but also the fire

extingui shi ng tAmathes cbject @ietha bresdrts rivemticar sonat providera [filifiefird ) is
used in place of ‘the anhydrous sodium carbonate in the fluid fire
ext i ngui-shéxtinguising ‘agent, shall forsthbewinglivitbosugprasidr téxdinction quarfermarge wi t h
the prev otllfusan that of the above-described fluid fire extinguishing agent shell
developed by the present inventor.
BRIEF DESCRIPTION OF THE ACCOMPANYING DRAWINGS
FIG. 1 is a front view of the fluid fire extinguishing agent shell according
to the present invention. |
FIG. 2 is a bottom view of the fluid fire extinguishing agent sheli shown
in FIG. 1.
DETAILED DESCRIPTION OF THE INVENTION
The present inventor further made investigations with respect to a fluid
fire extinguishing agent for many years. As a result, it has been found that
not only the fire extinguishing efficiency is markedly improved, but also the
fire extinguishing timé is shortened if.potassium carbonate (KoCOg) is used
in place of the anhydrous sodium carbonate_in the fluid fire extinguishing '
agent . Also, it has been discovered that in comparison with the previous
fluid fire extinguishing agent, if the fire extinguishing agent concentration is
increased by from aboui 12 to 17%, and patrticularly from about 13 to 15%,

and the specific gravity is set up at 1.20 or higher, preferably from 1.25 to



f:!.ui d fire extinguishing agent, if the fire extinguishing_agent
concentration is increased by fromabout 12 to 17% and M
about 13 to 15% and the specific gravity is set up at 1.2zf i gher, :
preferably from1l.25 to SQ{WE‘I“QB Replapq
and particularly from1.27 to 1.28, the fire extingui shi nglﬂﬂﬂ”ﬂﬂﬂ )m
further inproved. That is, the present invention prov [ ire
exti ngui shing agent shell for throwing, conprising a fluid fire

extingui shing agent sealed in a thin: ed resin.contai.ner having such a
si ze that c?ngg'caﬁgt% W‘F i@ﬂml i%@a\lﬁ%ﬁ‘ﬁyﬁ'@ exinguis ane’}fl'f’m"(‘ﬁf'isre

ext i ngui shign bei,ng a m xture conprising fromabout 48%to

appr oxi mat é?@héﬁﬁé@t‘lgbat ion point, preferably from about 49%to about 55%
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from about 4%to about 8% prefer rom about 5% to about 7% and

particul ar lnteakaile BYopishoer] said GRS lﬂﬂé\@xﬁn?h&ﬁ@@ @igeh} bding iah migture of by
wei ght, dissolved in a suitable anount of water. Usual ly, it is

pr ef er abl e cohggridimg fidnviahout 48% 16 iapproxdinately 2he sativation puirls ipreferablyvi ty

of 1.20 or higher, preferably from1.25 to 1.29, and particularly from 1.27

to 1.28 by frtins sabbouitng9%hto about 55666 and guanticutarlyeaboutnal % of mnamoaiwrant of

fromabout 2.8 tines to %out 3.0 tiomas. ;I'he aPove- ﬁescri bed re°7<,i n

cont ai ner ichlorigte INHiWGH: {eam about 283n &1 rBPUE 3B dretesably iR akout3g7e

exanple, FIG '1 onveni ently has a ung of from ahout 500 tg 1. 200
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cont ai ner rcﬁan be, for exanple, ooI yvinyl chloride, |ow pressure

pol yet hyl ed@m gt &/E§9L#®LBO1‘§@ Rygferably tearg @haw 195 do ahout 2%, and
particularly from about 10% to about 11% of ammonium secondary
phosphate ((NH4)oHPQy); and from about 4% to about 8%, preferably from
about 5% to about 7%, and particularly about 6% of sodium bicarbonate
(NaHCOg) all in terms of by weight, dissolved in a suitable amount of water.

Usually, it is preferable that the fluid fire extinguishing agent has a
specific gravity of 1.20 or higher, preferably from 1.25 to 1.29, and particularly
from 1.27 to 1.28 by dissolving the above-described mixture in water in an
amount of from about 2.8 times to about 3.0 times.

The above-described resin container is of a thin-walled rectangular
cylinder as shown in, for example, FIG. 1 and conveniently has a volume of
from about 500 to 1,200 ml, and particularly from about 800 to 1,000 mil. The
material of the container can be, for example, polyvinyl chloride, low-
pressure polyethylene, high-pressure polyethylene, polypropylene, or the
like.

In case of emergency that a person fights the clock, if he or she grasps

the fluid fire extinguishing agent shell of the present invention and throws it



i ke, In case of enmergency that a person fights .f _he or
she grasps the fluid fire extinguishing agent shell of the present ;
invention and throws it This Sheet Has Been fepldcilf O
the origin of a fire, the container is ruptured, the diff e
extingui shing agent causes a-chem cal reaction by a heat ’ﬂ
material, to thereby take the heat and oxygen away, and the burnt I al

is cut off fromair by em ssion of a water vapor, to thereby nmake the fl ane
di sappear. . The function,of each of the conponents of th .ffl ui,d,fi
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(oxygen) i Serabea’, Jnefhacton s eachohaBeLtomppnerft S BT T

H err]0), -akes yhﬁ\?%ééﬁi% ag fblflows!PpPr essed. (2) Amoni um secondary
phosphat e has been known as a fire ex- tinguishing agent and has hitherto

been used in a (fi) r Anmibhiugnli chiefide TEnd potdsdiamc eaftsuriate bigiaes witiaddoh to t he
fire extinguishing action by the synergistic effect with amoni um chl oride
and pot assothercsligilyageen at the ¢Rjinsiydiempdratuneddodtherety amit & heakact i on
of (1) at the ordinary '

ammoniacal odor in the following manner.

2NH4Cl + K2CO3 — 2NH3 + COo + 2KCl + HoO

Since the reaction rapidly proceeds as the temperature increases, in
the case that the fire extinguishing agent is thrown into a fire, it vigorously
reacts to emits NHg which reacts with oxygen and to be decomposed in the
following manner.

4NHg3 + 302 — 2Ng + 6H20

Accordingly, the air (oxygen) is rapidly eliminated by these gases
{CO9, Ng, NH3, Ho0), whereby the burning is suppressed.

(2) Ammonium secondary phosphate has been known as a fire ex-
tinguishing agent and has hitherto been used in a fire extinguisher. This
substance contributes greatly to the fire extinguishing action by the
synergistic effect with ammonium chioride and potassium carbonate.

(8) Sodium bicarbonate retards the reaction of (1) at the ordinary
temperature and plays a role in the 'étabilization action. However, this

. substance is decomposed at high temperatures to emit COo and performs a
part of the fire extinguishing action.

(4) Since the fire extinguishing agent which has been thrown into a

fire and diffused is not spread as a gas, and the remaining chloride and



terrperature and pI ays a role in the stabilization action. However

substance i s deconposed at high tenperatures to em Wm a
part of the fire extingui'shing action. (4) Since the lac

ext i ngui shing agent which has been thrown into a fi reT S not
spread as a gas, and the remai ning chloride and Mm \

5 phosphate and the I'i ke cover materials and prevent a fire,
there is an effect for preventing re-ignition. Needl ess to say, the water
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(NH err])[ _ lI\B,Ir;t IIy added into
t he di ssol 3ébh|-n t |@r%1r%§%mﬁ%t‘?g eepl l&tbg%opéfg?u glaat the nornal
tenperature (30[err]C to 40[err] QO mpt_gqtl ng the stirrer, followed by
dissolving the mxture in water. After corrp etion of the dissolution for 60

m nutes to [ABPr 68 of Fidt Fire3 BRxtinduishifg ¥ ter is added thereinto for
di |l ution. It ta es about 50 to 60 mnutes e solution is colorless and

trans- A stirrer-equipped dissolver having a volume of 1,000 liters is charged
with 650 to 700 liters of water, and (1) 168.0 kg of NH4Cl, (2) 108.5 kg of
KoCOg, (3) 34.5 kg of (NH4)oHPO4, and (4) 20 kg of NaHCO3 are gradually

added into the dissolver in this order while keeping the temperature at the
normal temperature (30°C to 40°C) and actuating the stirrer, followed by
dissolving the mixture in water. After completion of the dissolution for 60
minutes to 180 minutes, 350 to 300 liters of water is added thereinto for
dilution. It takes about 50 to 60 minutes. The solution is colorless and trans-
parent and has a specific gravity of 1.275 and a pH of 9.5 to 10.0.
[B] Production of Fiuid Fire Extinguishing Agen

As shown in FIGs. 1 and 2, a container main body 1 is composed of red
polyvinyl chloride (a trade name: Compound) having a thickness of 0.8 mm to
1.0 mm and is ih a square bottle form in which a bottom face 4 is
approximately a square of 80 mm x 80 mm, and a rectangular cylinder (full_
liquid part) having a height of 160 mm is subjected to front connection with a
top bung hole 3 and a continuous L-type bent 2. The side periphery of the

rectangular cylinder is laterally covered by convexes a, b, ¢, d, andgina

projected state of 2 mm from the periphery, and concaves d, g', etc.
corresponding to these convexes are formed in the inside of the container.
The width of the convexes is set in a different size such that it is 12 mm for a,

10 mm for b, 8 mm for ¢, 10-mm for d, and 12 mm for g, respectively. That is,



pfareﬁt and has a specific gravity of 1.275 and a pH of %
Production of Fluid Fire Extinguishing Agent Shell: As sho

FIG. 1 and 2, a container main body 1 is conposed of red‘hrpg;l, 2%

chloride (a trade nane: Conpound) having a thickness of 0 1 5e

and is in a square bottle formin which a bottomface 4 | y a
square of 80 mmx 80 mm and a rectangul ar cylinder (full

having a height of 160 mMmmis subjected to front connection W|th atop bung
hol e 3 and a continuous L-type bent 2. The side, peri her

rect angul ath %WH@@S&CP ap r£|qcﬁt%%V\?dcweb§ﬂ8 yry?ercare formgdy e in
a projected stat peri pher d concaves
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grip the cylinder and throw it. "Further, the edges at which convexes
i ntersect ichRn@ONRAPAIVIAEE Wlﬂv%ﬁeﬁeétﬁetlmcﬂme(réd{ .OUtis :@raddeﬁ Arfdertheo keep

the harnmony with interior decorations in normal times, the cyI i nder is
provi ded wipunpese agfs Rpectationl suck redl -.a Purson swhodas gp readytde a fire
protection article always becomes intimate \;vith the article and effectively
uses it in case of emergency. Also, a consideration is given such that when
confronted with an unexpected fire, anyone can hold and merely throws it,
whereby the purpose of initial fire extinction can be achieved without needs
of complicated opération. A cap ié formed by white polypropylene (a trade
name: Aron Compound), and a packing is formed by natural-colored
polyethylene (a trade name: Softlon). Such one container is poured with 800
cc of the above-described fluid fire extinguishing agent and sealed to form a
rectangular cylinder shell. The temperature range for use is from -10°C to
50°C. Since food additives are used in the fluid fire extinguishing agent of
the present invention, it is non-toxic to human beings and materials and has
an effect for preventing the spread of a fire to materials fully wetted by the
fluid. Unless a strong physical shock is given to the container, the efficiency
can be maintained for 6 years.
[C] Eire Extinction Test:
With respect to the performance of the fluid fire extinguishing agent
shell according to the present invention, the test results (an extract) by Fire
Protection Equipment and Safety Center of Japan (located in Nissho

Building, Toranomon 2-chome, Minato-ku, Tokyo, Japan) are as follows.
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whereby the purpose of initial fire extinction can be a

needs of conplicated operation. A cap is forned by whi ﬁﬁ‘ﬁﬁﬁge (a
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pol yet hyl ene (aﬁag E B arrE Sof tl on). Such one contai ner |s poured with 800
cc of the abovel uid fire extinguishing agent and sealed to form
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Fire Extinction Te tff?e Chiot @ mdsiper f ormance of the fluid
fire extinguishi ng%)gent ygh\gf ccording to the present invention, the

test results (an exgy actNvaberlaohﬁant%wmﬂlmdﬁﬁqwmelamgoSaf ety Center
of Japan (located in Nissho Building, Toranonon 2-chone, M nato-ku, Tokyo,
Japan) are as foll ¢a)s. Distance for most closely approaching to the model: 1 m
(d) Precombustion time: 3 minutes
- (2) Test Results:

The results of the fire extinction test are given in Table 1.

JABLE 1
Number Throwing Throwing
Test_ of Throwing Time Person Result
1 3 19 sec. Male (75 Extinguished
years old)
2 3 14 sec. Male (75 Extinguished
years old)

[D] Weathering Test:

The fluid fire extinguishing agent shell according to the present
invention was allowed to stand outdoors for one month of from the 8th of
September to the 7th of October and exposed to a light and air. The bursting
pressure of the fluid shell before and after the exposure was measured. The

results obtained are given in Table 2.



7. . (1) Test Method: (a) M nisterial ordinance to stipulate

the technical standards of fire extinguis sher (Ordirnmance—
No. 27, Article 3, Item2 of the M ni SEFBIXSI%eu-}"OHE Affairs

of 1964) (b) Type of fire nodel: No. 2 rmdel laced
Wat er contents of wood used in the nodel: 15.0% ,",IH”

for nost closely approaching to the nodel: 1 m

Preconbustion tinme: 3 mnutes (2) Test Results: - The results of
the fire extinction test are given in Table 1.

TABLE 1 Number Thr ow ng Thr owi ng Test of
Thr owi ng Ti me Per son sul t 1 3
- 19 sec. Mal e (75 Ext i ngui shedTABLEI?

years ol d) 2 3 14 sec. Mal eB(u?§ting

Ext i ngui shed ES ol d) [ D]

Weat heri ng Test: according to

the present invention was allowed to stand outdoors for orl g)Im)nth of from
a

m

the 8th of Septerrber to the 7th of COctober and exposed to ight and air.
masured. The resul PoPRb P ROLe SXBoSIEL | IR Tapi o 2. 28° Sxposure was
Sample 2 before exposure 2.5
Sample 3 before exposure - 3.0
Sample 1 after exposure 2.8
Sample 2 after exposure . | 28
Sample 3 after exposure 2.8

The above data show that the more is the figure of bursting pressure, is
the better.
BREFERENTIAL EXAMPLE 1
Fluid fire extinguishing agent shells were produced in the same
procedures as in Example 1, except for dissolving a mixture of 180 g of
NH4CI, 85 g of NagCOg3, 30 g of (NH4)2HPO4, and 20 g of NaHCO3 in water
to obtain a solution having a specific gravity of 1.12 and a pH of 10 to 11 and
using this solution as a fluid fire extinguishing agent.
The thus produced fluid fire extinguishing agent shells were subjected
to the fire extinction test in the same manner as in Example 1. The results

obtained are given in Table 3.



8. . TABLE 2

Bursti ng Sanmpl e ' Pressure
(kQg) Sanpl e 1 before exposure 2.8

Sanmpl e 2 before exposure 2.5 ‘Sanm-e—s—be%e#e\
exposure 3.0 Sample 1 after e ure

2.8 Sanpl e 2 after exposure QP cct Has Boen R erd| e
3 after exposure 2.8 The above 'm“"'ﬂm' t he
nore is the figure of bursting pressure, is the better.

REFERENTI AL EXAMPLE 1 Fluid fire extinguishing agent shells were

produced in the same procedures as Iﬁﬁﬁﬁ; le 1, except for dissolving a
m xture of 180 g of NHerr]d, 85 g @E@r]cxierr] 30 g of

(NH err])[err]HPO err] Nam¢be20 g oﬂ‘h?@M@@% in wat@mngto obtain a solution
havi ng a specifi , 1 and uyghagithis
solution as a € e ) oaduced fluid
fire extinguishing agent shells were subjected to the fire extinction test

in the same manner as |n Exanple 1. The results obtained are given in Table

3. 1 4 21 sec. 9 Male (75 Extinguished
years old)

2 4 22 sec. Female (55  Extinguished
years old)

3 4 19 sec. Male (72 Extinguished
years old)

it can be understood from the results of Example 1 énd Referential
‘Example 1 that the fluid fire extinguishing agent shell according to the
present invention has made it possible to effect the fire extinction of the same
model within a shorter period of time by a smaller number of the fluid fire
extinguishing agent shells as compared wi__th the previous ones.

The fluid fire extinguishing agent\ shell according to the present
invention has the following characteristics.

(1) Since it has such size and shape that it can be easily thrown, the
fire extinction can be effected only by throwing it into the origin of a fire by
people of any age and sexes.

(2) The burnt materials are fire-extinguishable instantly by a chemical
reaction (instant fire extinguishing action).

(3) The materials which have been once extinguished are never re-

ignited (re-ignition protection action).



TABLE 3 Nurber Thr owi ng Thr owi ng Test of

Thr owi ng Ti me . Per son Resul t 1 4

21 sec. Male (75 Exti ngui shed This Sheet Has Been Replaced
years ol d) 2 4 22 sec. Fe

Ext i ngui shed m!,ma‘m""l'ml

3 4 19 sec. Male (72 Exti ngui s

years ol d) It can be understood fromthe results of Exanple 1 and

Referential Exanple 1 that the fluid fire extingui s_hi;n%da}l%ent shel |
according to tHhé)paiRemthe husAt materals sam e rapidy Gaaled (Withauteyxgats fire

tincti f the.. .nodel wi t hj hqr t iod of ti b |
nunber of - Eer 11 fite PRIRPHERY it b ineN Aradenenedh ahpE o€ nob hBE it &R o
previ ous on The  fl ui gui shing agent shell according to

_ 7 .
the pr esenfgﬁmﬂﬁ"@ﬁ'tﬁﬁér- FPéﬁf'fe-g)&ﬁ):(ﬁflﬂﬂchar acteristics. (1) Since it
Dot ot e8P R BhneiS BB St NAECPRIBBopbAT || L0y st o o1
any age and Sex@’;‘- Since thé%cgJé&:é’%ﬂhidﬁaitgéH%Sofahﬁ ﬂ-éfrﬁ?t%?‘hhﬂgéﬂss%?b' €
instantly by a themcal reaction (instant Tire extingulshing action).

(3) The mapAIMAlsS eVBh ThillRFcals ke Pt irfitid Meladddiskiry BeiAty. re- 1gnited
(re-ignition pr__o’t ection action). _ _ -

10 (4) ch ish6f oW PricBBée that! sadrpfarhily caRi rdsgnedftl fod avisliigeh
oyxgen, after the fire extinction, even if they are touched, they are not
~hot, and anbkedn

While the invention has been described in detail and with reference to
specific embodiments thereof, it will be apparent to one skilled in the art that
various changes and modifications can be made therein without departing

from the spirit and scope thereof.

10
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can be prevented (rapid cooling action). (5) A harHidBhecs R ed Beplaced
vapori zed (vaporization action). (6) Since the aqueo
itself is of no harmto humans or animals, even children rﬂl‘uﬂ!mmalﬁ
the fire extinguishing activity. (7) It is of lowp

famly can reserve it for a sudden need. Whi |l e the_invention has
been described in detail and with reference to specific

thereof, it will be apparent to one skilled in the art thim\iﬂ ﬂﬁi‘ﬁr“m “Il

changes and nodifications can be nmade_ therein w thout dep ;
spirit and scope thereof. WHAT IS CLAIMED [S:
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wherei n sai fire extingushing agent is a mxture conprising

about  49% 1 RoRPabUSE% & aBETCT4WBLAMPoHlEM $EstndRPY phodphale) aMaOHbm36% of

pot assi um carbonate, from about 9% to about 12% of amoni um secondary
about 4% to about 8% of sodium bicarbonate all in terms of by weight,

dissolved in a suitable amount of water.

2. A fluid fire extinguishing agent shell for throwing as claimed in Claim 1,
wherein said fluid fire extinguishing agent is a mixture comprising from about
49% to about 55% of ammonium chloride, from about 30% to about 36% of
potassium carbonate, from about 9% to about 12% of ammonium secondary
phosphate, and from about 5% to about 7% of sodium bicarbonate all in
terms of by weight, dissolved in a suitable amount of water.

3. A fluid fire extinguishing agent shell for throwing as claimed in Claim 1,
wherein said fluid fire extinguishing agent is a mixture comprising about 51%
of ammonium chloride, about 33% of potassium carbonate, from about 10%
to about 11% of ammonium secondary phosphate, and about 6% of sodium
bicarbonate all in terms of by weight, dissolved in a suitable amount of water.
4. A fluid fire extinguishing agent shell for throwing as claimed in Claims
1, 2, or 3, wherein said mixture is dissolved in water in an amount such that
said fluid fire extinguishing agent has a specific gravity of 1.20 or higher.

5. A fluid fire extinguishing agent shell for throwing as claimed in Claims
1, 2, or 3, wherein said mixture is dissolved in water in an amount such that

said fluid fire extinguishing agent has a specific gravity of from 1.25 to 1.29.
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gravity of from1.25 to 1.29.

6. A fluid fire extinguishing agent shell for throwing as clained in
Clains 1, 2, or 3, wherein said mxture is dissolved in water in an anount
such that said fluid fire extinguishing agent has a specific gravity of
from1l.27 to 1.28.
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