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() Fire extinguisher.

(7)) A fire extinguisher comprises a container 1 formed of a-

glass or other breakable material, and a fire extinguishing
material 2 sealed in the container 1.

The container 1is detachably mounted on a ceiling or wall
of a room by means of end caps 4 and 5 having projections 6
and 7 engaged in grooves 11 and 12 of a U-shaped bracket 10
mounted on the ceiling or wall. The container 1 breaks into
pieces when subjected to a specified temperature of less than
100°C to release the fire extinguishing material 2 in all direc-
tions.

In another embodiment, a container is provided with

-many holes plugged with plugs of at least two different melt-

ing points or fire points so that under initially the holes with
low melting plugs open and if the fire takes hold the holes with
higher melting plugs open. The material 2 contains disodium
hydrogen phosphate, sodium sulfate, sodium bicarbonate
and ammonium carbonate. :
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FIRE EXTINGUISHER

This invention relates to a fire extinguisher which
automatically ejects a fire extinguishing material there
from, and more particularly to a fire extinguishing material
which may prevent the spread of the fire and provide a
barrier when a fire occurs by automatically ejecting fire

extinguishing material in every direction.

BACKGROUND OF THE INVENTION

Hitherto, there have been proposed many fire
extinguishing agents and extinguishing means which
automatically extinguish fires. However, such fire
extinguishers tend to be complicated to handle, of poor
reliability in automatic operation and of complicated
structure requiring various control means. In addition,
the fire extinguishing agent used is sometimes harmful to
human beings and animals and stains furniture and the clothes

of persons involved in fire fighting.
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 SUMMARY OF THE INVENTION =~

It is a flrst obJect ‘of the present 1nvent10n to
provide a relatlvely 51mp1e form- of flre extlngulsherrzd
- which may be used -to scatter'a flre extlngulshlng matrlal

prln all dlrectlons to extlngulsh the flre.

It is a second obJec% of the present 1nventlon to

 provide a fire extlngulshlng materlal whloh is not harmful -
nor stains clothes of persons 1nvolved in a flre flghtlng

‘_operatlon, and yvet prov1des a strong flre extlngulshlng

' actlon or force.

It is.a thlrd obJect of the present 1nvent10n to prov1de
a relatlvely 51mple flre extlngulsher Wthh operates w1th a'

two or more stage actlon.

E According to a flrst aspect of the present 1nvent10n,:':
'there is prov1ded a flre extlngulsher comprlslng a: contalner
,‘that is so de51gned as to be. broken into pleces, when' 7

'1rexposed to heat at a glven temperature below 100 Cy whereby

the container is broken due to the heat produced at the fo,

1n1t1al stage of the flre, under an 1ncreased 1nternal
ipressure thereln,rso a fire extlngulshlng materlal 1n the

- container may be’ scattered around in every dlrectlon for:j' 

iextlngulshlng the flre.

According to'arsecond aspeot of'the prese _;inventlon,
there is provlded a fire extlngulshlng materlal 1n whlch 7
three 1ngred1ents such as disodium hydrogen phosphate,‘sodlum
sulfate and sodlum blcarbonate ‘are 1ncluded and prlor artr"
1ngred1ents such as ammonlum sulflde and ammonlum chlorlde
are replaced by. ammonlum carbonate, S0 that there are 7 7
produced gases which are not harmful to persons 1nvolved in
the fire- flghtlng and animals therearound and whlch do nov

taln.clothes of these persons.
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According to a third aspect of the present invention,
there is provided a fire extinguisher which may be
suspended in a space, wherein the fire is anticipated, and
which includes a metallic container having many holes in its
bottom wall. These holes are closed with plugs of two or
more kinds, the plugs of one kind having a relatively low
melting point or fire point, and plugs of another kind
having a relatively high melting point or fire point, whereby
fire extinguishing material in the container is ejected
through thoée holes closed by the plugs having a relatively
low melting point when such plugs melt, to extinguish fhe
fire in an initial stage, and the fire extinguishing maﬁerial
is ejected through those holes closed by the plugs having
a relatively high melting point or fire point when such plugs
melt, to extinguish flames having a strong force. The
plugs are melted due to the heat of the fire and blown off

due to internal pressure build-up in the container.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a cross sectiomnal view of one embodiment
of a fire extinguisher according to the present invention;

Fig, 2 is a perspective, exploded view showing
components of the fire extinguisher of Fig. 1;

Fig. 3A and 3B are perspective views of the fire
extinguisher of Figs 1 and 2 in itwo different mounting
modes thereof;

Fig. b is a perspective view from underneath of another
embodiment of fire extinguisher according to the present
invention; and

" Fig. 5 is a view on a larger scale of part of the fire

extinguisher of Fig. k.
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DESCRIPTION OF THE PREFERRED EMBODIMENTS’

A flre extlngulshlng materlal as used 1n the present
invention preferably contains, in weight percent, the‘

fbllowing ingredients:

Ingredient percentage (%)  object of use

‘burnt alum : 2.0 ~ ~ fire protéction

water glass o 3.0 - Cm :

disodium hydrogen ) 2.0 o B -on

phosphate ' : S

‘sodium sulfate 3.0 o o

ammonium carbonate- 8.0 r;, l -increasing pfeSsure
' ' : fire protection

sodium bicarbonate 120w |

water 70.0 : : incieasing pressure,

fire protection.

- The ammonium carbonate in the fire extinguishing
material decomposes, when heated to a temperature of 60
to 200 C as follows.- '

(Nﬁh)2C0§————4>-NHA.OBO.NHZ + H,0 ..;{.(I) |

‘ . . _——_"? ; ...7.7.‘7.7'7 V i
NH,, . 0C0. NH — CO,+2NHL, e :(11)7

C02 and NH3 gases produced affOrdran air'shielding
action and fire protecting action, thus serving for the .
initial-fire extinguiéhihg purposes. As the ambient
‘temperature increases sodium blcarbonate keeps- produc1ng
002 gas accordlng to the follow1ng equatlons.

NaHC03 -+ H20->N8.0H + H2003 V'l‘.OQO‘OOI"OOOODO(II-L)

HZCOB'_-_%CO‘? *+ H20 Vort'oo.ccnsrosog't(IV)
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When the temperature exceeds ZOOOC, steam is produced
vigorously, thereby increasing an intermal pressure within
a container and increasing the force with which the fire

extinguishing material is ejected from the container,

The above fire extinguishing material is packed in a
container which is adapted to be broken into pieces when
heated at a given temperature below 100°cC., When the con-
tainer is heated to 60° to 70°, CO, and NH, gases are
produced according to the equations (I) to (Iv), thus
increasing an internal pressure in the container. The
internal pressure is also increased as the water vapor
pressure increases, thus increasing the volume of the
container to break same into pieces. As a result, the
fire extinguishing maexral is scattered in every direction.
CO2 and NH3 gases thus participate in fire extinguishing,
while the water glass and burnt alum produced alumina
silicate base compounds which give the desired viscosity.
Thus, the alumina silicate compound gives a fire-protective
film to cover unburnt substances over a wide area and pro-~
tect same against catching fire. In other words, a
covering function of wviscous chemicals, and the fire
extinguishing and fire-protective functions of 002 and NH3

gases may be achieved at the same time.

Referring to Figs. 1 and 2, the fire extinguisher
comprises a tempered glass container 1 which is adapted
to be broken into pieces, instantaneously when heated to
a given temperature below 1000C. The container 1 is
cylindrical and of circular cross-section although any
desired shape may be employed. A fire extinguishing
material 2 is sealed in the container 1. Caps &4 and 5
are fitted on axially opposite end portions of the container
1, with spaces ieft between inner ends of the caps and the
ends of the container, in which spaces cushioning pads 3
are provided. Muéhroom-shapéd projections 6 and 7 are

provided at the axially opposite external ends of the caps
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L and 5. A square U~ shaped mounting member;107w1th holes

9 in its base’ for recelvzng screws 8 which are. used for
receiving screws 8 which are used for attachlng the memberrr
10 to a ceiling 13 (Fig. 3A) or side wall 14 (Flg. 3B) of a
room. The U-shaped member 10 is fUrther prov1ded with
grooves 11 and 12, in the llmbs thereof, the grooves 11

Vand 12 open onto side edges of the llmbs. The prOJectlons

6 and 7 are engaged in the grooves 11 and 12 so that the con-
talner 1 can be detachably supported by the member 10 in a
horlzontal p051t10n spaced from the wall 1& (Flg. 3B) or .
from the ceiling (34). In elther case, the grooves 11  and
12 slant upwardly towards the openlngs thereof. ‘The firerr
r.extlngu;sher can be thus mounted in a room in whichrthere is -
. a risk of a fire starting . 'Iu the eventrof a fireg the

container 1 is heated by the flames untll it 1s automatlcally

'*_"broken or ii may be manually thrown by hand at the fire source

As a resulg, the,f;re ext;ngulsh;ng meterlal 2 is scattered

in all direction'm exinguish fe ﬁre'iifhe'msnn3Vdescibeieéﬁer

Refe;r;ng now to Figs. y and - 5, “the flre extlngulsher
- comprises a container ", whlch is of rectangular box shape
althoughrlt may be of any shape such as rectangdar, square,
circularrcross-section, "The fire extiuguiShing material
2 is packed in the container;1‘-which.msy berSusﬁended
from a celllng 18 as by supports 17 as shown 1n Flg. h or
may be directly secured thereto. ' The contalner 1' may be
made of brass, steel or stainless steelrfor ‘example.
Provided in the'undersurface'of the contaiﬁerLI' are a
suitable number‘ of holes 15 of any sultable size., These
holes 15 are plugged w1th.plugs 16 of at least two kinds
having melting polnts or fire p01nts of 60 to 200 c. In
this embodlment,'each hole 15 lS prov1ded with a stepped

- cyllndrlcal wall of circular cross-sectlon rather than being
formed merely by punchlng the materlal of the contalner 1'

The wvulls ma ;Ioaect dthar a.madty (as d’nwnm Hg. 5) or inwardly
of the bottom surface and/or the sides of the container 1!
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Materials which may be used for the plugs 16 are
sulfur (melting point, 114°c), guttapercha (melting point,
60° to 70°C), Wood's metal (melting point, 73°C), Rose's
metal (meéting point, 1100C) and tin (melting point, ZOOOC)

i.e., a materal having a melting point or fire point ranging
from 60° to 200°C.

»

The holes 15 are plugged with the plugs 16 made of
suitable material having regard to the positioning and

diameters of the holes 15 being taken into consideration.

In the event of fire, when the container 1' is heated
to a temperature of 60° to ZOOOC, the plugs 16 are melted
or burnt so that some of the holes 15 are opened, where-
upon CO and NHBgases carbonate contained in the fire
extlngulshlng material produces 002 and formed from the
ammonim carbonate according to the equations (T)_and (II)
cause the fire material to be ejected from the holes 15
in every direction. Thus, the fire at the initial stage
may be extinguished by the air shelding function of
gases and fire protective functions of chemicals. As the
ambent temperature increases sodium bicarbonate keeps
producing CO, gas according to equatiomns (III) and (IV)
above, and when the temperature exceeds 200° C, water is
vaporized to produce steam at a high pressure, thus aiding
in the forcing of extinguishing material through these
holes 15.

In the case where the ambient temperature is
relatively low at the initial stage of the fire, only
those plugs 16 having a relatively low melting point or fire
point are melted or burnt, so that only those holee 15
which are plugged with these plﬁgs are opened for allowing
the ejection of the fire extinguishing material in a

specific direction or at a source of the fire. If the
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firé'still takes a hold and the ambient témferéturerriées
still further the holes 15 which are plugged with plugs 16
having a relatively hlgh melting p01nt or flre p01nt are .
opened thereby allow1ng the jetting. of the flre extlngulshlngr'
material at a high pressure in every dlrectlon. ~ In this
manner, the opening oi the holes may be suitably timed to suit

the anticipated flre conditions. Thus, it is possible that

N
for specific holes are directed towards a limited space, or

a source of the fire for providing for the initial
extinguishing, while the other holes are directedrin every
direction, when the'forcerof flames is increased or becomes

-

strong.

The amount of -fire extinguishingrmaterial used is.

generally about one 1iterrper'27 cubic metres of space.
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CLAIMS

1. 4 fire extinguisher comprising a container which is
so designed as to be capable of breaking into pieces when
heated to & given temperature below TOOOC, and a fire

extinguishing material in the container.

2. A fire extinguisher claimed in claim 1, in which the
fire extinguishing material contains, in weight percent,
2.0% burnt alum, 3.0% water glass, 2.0% disodium hydrogen
phosphate, 3.0% sodium sulfate, 8.0. ammonium carbonate, and

12.0% sodium bicarbonate.

3. A fire extinguisher comprising a container and a fire
extinguishing material in the container, said container
including holes provided in at least in a bottom surface
thereof, said holes being plugged with pugs made of two

or more kinds of materlals which have meltlng points or
fire points of 60° to 200 C, the plugs of one kind being
melted or burnt when heated to a relatively low temperature
whereby a fire extinguishing material is ejected through
some of the holes in a specific direction or toward the
source of fire, and the plugs of another kind being melted
or burnt when heated to a relatively high temperature so
that the fire extinguishing material is ejected through
the holes in every direction under a pressure of gas

produced from said material.

L, A fire extinguisher substantially as hereinbefore
described with reference to Figs. 1 and 2 or Figs 4 and

5 of the accompanying drawings.
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