EXPLOSI ON PROOF VALVE ROR GAS CONTAI NER AND ASSEMBLY METHOD THERECOF BACKGROUND
OF THE | NVENTI ON 5Fi el d of the Invention The present invention rel ates
to an expl osion proof valve for a gas container and an assenbly net hod
thereof, and nore particularly, to an explosion proof valve for a gas

contai ner, which ejects overpressure gas outward from 10 the gas contai ner
when interior pressure of the gas contai ner excessively rises due to external

pressure applied pherei0,0hbrdue 1080 édEQrG%%SgoN@AE%@%@ W& ?ﬁ.reby

preventi ng expl osion of the gas contai ner an assenbly net t hereof. 15
Descri pti onefrybheriiet@mted Art In general, a gas container is charged
with injection gas, such as Liquefied Petroleum Gas (LPG, D nethyl ether (DVE)
gas, Freon gas, carbon dioxide, nitrogen, and oxygen, 20 for exanple, and is
adapted to inject the contents thereof to the outside using pressure of the

i njection gas in ahermeiircalkl yusealechst@at e. Exanpl es of the gas contai ner

using injection gas include a portable butane container, a spray type
nosqui toci de contmeider ,ofa thai tnsprayocont ai ner, 25and a portable fire
ext i ngui sher cont ai ner.
The present invention relates to an explosion proof
valve for a gas container and an assembly method thereof,
and more particularly, to an explosion proof valve for a
gas container, which ejects overpressure gas outward from
10 the gas container when interior pressure of the gas
container excessively rises due to external pressure
applied thereto or due to an increase 1in temperature,
thereby preventing explosion of the gas container, and an
assembly method thereof.
15
Description of the Related Art
In general, a gas container 1is charged with injection
gas, such as Liquefied Petroleum Gas (LPG), Dimethylether
(DME) gas, Freon gas, carbon dioxide, nitrogen, and oxygen,
20 for example, and is adapted to inject the contents thereof
to the outside using pressure of the injection gas 1in a
hermetically sealed state. Examples of the gas container
using injection gas include a portable butane container, a

spray type mosquitocide container, a hair spray container,

25 and a portable fire extinguisher container.



Such a gas container has a risk of deformation or damage if the interior
pressure of the container rises under the condition of a tenperature or
pressure exceedi ng an all owabl e range. For exanple, if the gas container is 5
exposed to direct sunlight for a long time, contents of the gas container
expand by heat of direct sunlight, which may cause an excessive increase in
the interior pressure of the gas container, resulting in a risk of expl osion.

Korean Patent Laig,GQpen PuRlication . ,2003 0003000, 10 digaloses an

over pressure safety device for a gas contai ner, serves to prevent

def ormati on d%agé dampge o the. contakper. dathis end,.the; disclosed
overpressure safety device is adapted to outwardly discharge a part of gas

recei ved inthhe gasiiganhaiher sbefofe thenteri grepressurec-12i0f the gas
contai ner rises beyond a predeterm ned val ue thus causing deformation of or

damage to theieQabainNefange.  ForAs:shewa,inifl Ghel,gdhecoverpressure safety
devi ce disclosed in the above patent includes a nozzle body 210 which
internally debbpes acspace-212:@ndhits fsuppornbed tbméhec20canterofoftha support
menber 116, upper and | ower val ve stens and 230 nounted in the space 212
of the nozzlyasbedy.t210et ockpjettbgasechasgeditec@ansaeriogol, coritcai mery 100, a
seal i ng nenber 240 configured to open or close a gas inlet port 232 of the

| ower val ve cstiem 280¢xans oiver prressurse saf ehy sprengoR25250:durst alfl ediet 0 appl y
force to the sealing nenber 240 such that the sealing nmenber 240 al ways cones
into cl ose centacttaindr arraspgérinendn surfiade «ff ehéogasninl et port 232 of the

| oner val ve stem 230, an elastic spring 252 installed to apply force to the
| oner val ve stem 23Cxucheidiat bhed | emep Fublication No. 2003-0002000

10 discloses an overpressure safety device for a gas container,
which serves to prevent deformation of or damage to the
container. To this end, the disclosed overpressure safety
device 1s adapted to outwardly discharge a part of gas
received in the gas container before the interior pressure

15 of the gas container rises beyond a predetermined value thus
causing deformation of or damage to the container.

As shown 1in FIG. 1, the overpressure safety device
disclosed in the above patent includes a nozzle body 210
which internally defines a space 212 and is supported in the

20 center of a support member 116, upper and lower valve stems
220 and 230 mounted in the space 212 of the nozzle body 210
to inject gas charged in an aerosol container 100, a sealing
member 240 configured to open or close a gas inlet port 232
of the lower valve stem 230, an overpressure safety spring

25 250 installed to apply force to the sealing member 240 such



5 val ve stem 230 al ways cones into close contact wwth a | ower end surface of
t he upper val ve stem 220. Wth the overpressure safety device having
t he above described configuration, if the interior pressure of the aerosol
contai ner 100 rises beyond a predeterm ned value to 10 be close to a
deformati on pressure or rupture pressure of the aerosol container 100 in a
state in which no external force is applied to the upper valve stem 220, the

seal ing ne 2 gL verpr.ess Wt hi e |..cont ai ner
100, Ther eby "ae {he as 1Bl St oI e 233 0f the 16 | over Uave Srem 230 s

opened, overpressyure-gas whihip the agr osol {é%“tﬁiﬂe@cr o0 isodigcharged
outward through a gas injection port 222 of the upper valve stem 220.

I'n the nmeantiipey ifiithe dkerior, pressurecof tpeiagrosol igontanner +100 drops
thanks to discharge of the 20 overpressure gas, and thus becones |ess than

el astic foreepof, thecovespressue safaty spekng3250uck henoverpr essunre safety
spring 250 is restored by tension to return the sealing nenber 240 to an
ori gi nal positiivenstheresd , aiwess toonthe iwpper-1end sunface wftH he lomer val ve
stem 230. Thereby, 25as the sealing nmenber 240 closes the gas inlet port 232
of the | owendvalhveast em 23Q, dicpehargevofstdie 2gas 1s i nterrupted. However,in
t he case of the conventional valve
With the overpressure safety device having the above
described configuration, 1f the interior pressure of the
aerosol container 100 rises beyond a predetermined value to
10 be close to a deformation pressure or rupture pressure of
the aerosol container 100 in a state in which no external
force is applied to the upper valve stem 220, the sealing
member 240 is lifted by the overpressure within the aerosol
container 100. Thereby, as the gas 1inlet port 232 of the
15 lower valve stem 230 is opened, overpressure gas within the
aerosol container 100 is discharged outward through a gas
injection port 222 of the upper valve stem 220.
In the meantime, 1f the interior pressure of the
aerosol container 100 drops thanks to discharge of the
20 overpressure gas, and thus becomes less than elastic force
of the overpressure safety spring 250, the overpressure
safety spring 250 1s restored by tension to return the
sealing member 240 to an original position thereof, i.e. to

the upper end surface of the lower valve stem 230. Thereby,

25 as the sealing member 240 closes the gas inlet port 232 of



assenbly type overpressure safetydevice foragas 5 container having the above
descri bed configuration, due to the fact that both the upper and | ower val ve
stens are nounted in the nozzle body, the nozzle body exhibits an excessively
l ong length and a | arge size of the overpressure safety spring is necessary,
which results in an increase in 10production cost. Mor eover, since
there is provided only one gas inlet port for discharge of nornmal gas and

di scharge of.,ovenpressure;gas, ;Lf, the;gas M‘ééﬁr%%” Jdis phugged, it s

i npossi ble to di scharge overpressure gas as we as normal 15dgas. SUWMARY OF
THE | NVENTI Q¥ o rrypredherefore, the present invention has been made in view of
t he above problens, and it is an object of the 20 present invention to

provide an expl osjop-proof val vef or-.acgas rcontai Nneknvine WHLh a,d1m®ien housi ng
containing a valve stemand a sub housing containing d safety valve are

separately provihded t@ensun@rodtwacd ekeetien ofewaver pressures gagaswhi ch may
elimnate a need for an spring, for exanple. It is another obje t of
t he present convenhéONhh0ipy ovhdeabvepdost oibqpt oofnviajute tfioh, a dgas teont ai ner,
in which a main gas flow path for discharge of normal gas and an overpressure
gas fl ow patthef ofacdi schar geooh over puessur engaslaree separat ekympr avieded to
sol ve problens of the related art caused when nornal gas and overpressure gas
are di schar gednthdough &hsi ngkelgadoidnl etthportozzle body exhibits an
excessively long length and a large size of the overpressure
safety spring is necessary, which results in an increase in
10 production cost.
Moreover, since there is provided only one gas inlet
port for discharge of normal gas and discharge of
overpressure gas, 1f the gas inlet port is plugged, it is

impossible to discharge overpressure gas as well as normal

15 gas.

SUMMARY OF THE INVENTION
Therefore, the present invention has been made in
view of the above problems, and it 1is an object of the
20 present invention to provide an explosion proof valve for
a gas container, in which a main housing containing a
valve stem and a sub housing containing a safety valve are
separately provided to ensure outward ejection of
overpressure gas, which may eliminate a need for an

25 increase in the size of an internal element, such as a



It is another object of the present invention to 10provide a safety valve in
which a fixing plate is fixed on a conpression spring after pushing the
conpression spring until elastic force of the conpression spring reaches a
predeterm ned value to ensure that the safety val ve operated at a
predeterm ned i nner pressure of the gas 15 container, whereby overpressure
gas may be di scharged outward by upwardly pushing an opening/ | osing nenber
bel ow the c I essi spri t a constant overpressure. It is a
further obj% tlg "t grpgééégﬁéﬁrnmwnion to provide an assenbly method of an
expl osi on proof valvefor, 20, .2 gas.contai nep. inwhich a,rahp; housing and a
sub housing of the explosion proof "valve are integrally forned to ensure
sinplified assenbly -0f @palMenstiemassemly ot 0at BgshousicRgnwhi gh may
result in reduction in production cost. 25In accordance with an aspect of the
present inventicana khenabeverand othertob] @ctsnLan: ber acceml ishedby the
provi sion of an assenbly nethod of an expl osion proof valve for a gas
cont ai her, wher ebtiethee explosi oasproofoval veadmcl udes adpadiehpusi ng whi ch
consists of the 5 el bow shaped vertical portion having an inner space and a
hori zont al portbensextendingaherszpatatdyy fyomialddower end <ofpddiaewerti cal
portion, and a sub housing connected to the main housing via a connection rib
S0 as to beoparakl ekeltbetihervertiieall poet i onymd heysubahbdusiqup ianserral |y
defining an 10 overpressure gas flow path for discharge of overpressure gas,
a |l ower endyef the subchousdédgtbanglcenfsiguliedoto cohnundeate with the

hori zontal portion of the main housing through an overpressure gas inlet hole
of the horizontal T'poritsi onpotleer agbertly dvet ked imcddrditnginnseftdhgta val ve

10 provide a safety valve in which a fixing plate 1is fixed on
a compression spring after pushing the compression spring
until elastic force of the compression spring reaches a
predetermined wvalue to ensure that the safety valve 1is
operated at a predetermined inner pressure of the gas
15 container, whereby overpressure gas may be discharged
outward by upwardly pushing an opening/closing member
below the compression spring at a constant overpressure.
It is a further object of the present invention to
provide an assembly method of an explosion proof valve for
20 a gas container, in which a main housing and a sub housing
of the explosion proof wvalve are 1integrally formed to
ensure simplified assembly of a valve stem assembly into
the housings, which may result in reduction in production
cost.

25 In accordance with an aspect of the present



15 stem assenbly into the vertical portion of the main housing, inserting a
safety valve into the sub housing, positioning the sub housing such that the
center of the sub housing is |Iocated on an imaginary line that interconnects
the center of a fitting recess and the center of a notch of a nounting 20
cap, press-fitting the vertical portion f the main housing into the fixing
recess of the nounting cap, and securing the nounting cap to the vertical
portion by g .ng i LC e t fiitti - usi ng

O mpi ng reans el UL R a Bl aral |ty of proaiati cal Ty Gper atal aras 25The
insertion of,thg valyg,stem assenply oay,in¢l ude pliaciNg.a sprding ibel ow a

val ve stem T[ocating an inner circunference of an opening/closing seal over an
orifice of thecyalve stemto conplsetesthevwal veystemasseably;and Jinserting
the resulting valve stemassenbly into the rain 5housing. The insertion
of the safetyoval we1kBt @ntheasubaheudsnng @Y nigNGlhude iR$eREEBY o@N the
openi ng/ cl osi ng nenber used to open or close the overpressure gas inlet hole
into the subklbousisngpand venrsetril ngoat CONMPhESShONasPhLnAgrSse@paset anbea 10 seat ed
over the opening/closing nmenber, inserting a conpression spring fixing plate
havi ng a cemnbetzhotel opb ot idre €orgprEssi divsiplonnglsyclirbhat tlheecorprdessi on
spring fixing plate, an outer dianeter of which is greater than an inner

di amet er of cfthéhsubehousa hgoawttihion amdalal ewabheusi1bgt oberancel rangée i s
fixedly press-fitted to an inner surface of the sub housing until elastic
force of theadonpresshonvspr engoneachesnpredeter rsned ref ercerdesvaltwe, and
inserting an airtight gasket onto the sub housing The press-fitting of the
vertical portroredfithe Faition20theusinghdhtiea Hateirpel Ay deltess Rt he
mounting cap nmay include inserting an upper end of the main housing into the
fitti AY rece@ISrBFetNe TrodAfi g Wap 1o’ aFPew % SFAPVES stEm PEEPIITUWdE from a

t hrough- hol e of an opening/cl osing seal, and inserting an airtight gasket

bet ween an 6¢é&r pressufe” gagd2sdi sichar §8° hdrPasordt RETRBumI g 98apand t he sub

housi ng.
9 communicate with the horizontal portion of the main housing

through an overpressure gas inlet hole of the horizontal
portion, the assembly method including inserting a wvalve
15 stem assembly into the vertical portion of the main housing,
inserting a safety valve into the sub housing, positioning
the sub housing such that the center of the sub housing is
located on an imaginary line that interconnects the center
of a fitting recess and the center of a notch of a mounting
20 cap, press—-fitting the vertical portion of the main housing
into the fixing recess of the mounting cap, and securing the
mounting cap to the vertical portion by compressing an outer
circumference of the fitting recess using crimping means
including a plurality of pneumatically operated arms.

25 The insertion of the valve stem assembly may include



The securing of the nounting cap to the vertical portion may include
conpressively securing an inner circunference of the fitting recess of the
nounting cap to an upper recessed portion of the vertical portion by
5conpressing the outer circunference of the fitting recess using the crinping

means. BRI EF DESCRI PTI ON OF THE DRAW NGS The above and ot her objects,
10 advantages of the present invention will be nmore clearly

and ot her
under st ood

t he acconpanying draw ngs, 1n whic is a section

f eat ures

nam hhe fogg%gpgb@%@' laedvqﬁgr'soctem,n 1@&%&9“ Gonj 4 31%&' on with

VI ew

showi ng an %&9&9&5%@5@% val V@pén%gacgeélﬁgng@w%v@@ca% dingite the related
2 is an expl oded perspective view show ng an expl osi on proof

val ve for atg@s LONtAl Bty agcordinpdete amenmpodidrent-af Jthempiesentd nvention;
FIG 3 is a bottomview of a nmounting capin shown

art: 15

10

15

20

25

inserting the resulting valve stem assembly into the main
housing.

The insertion of the safety valve into the sub housing
may include inserting an opening/closing member used to open
or close the overpressure gas 1inlet hole into the sub
housing and inserting a compression spring so as to be
seated over the opening/closing member, inserting a
compression spring fixing plate having a center hole onto
the compression spring such that the compression spring
fixing plate, an outer diameter of which is greater than an
inner diameter of the sub housing within an allowable
tolerance range, 1is fixedly press-fitted to an inner surface
of the sub housing until elastic force of the compression
spring reaches a predetermined reference value, and
inserting an airtight gasket onto the sub housing.

The press—-fitting of the vertical portion of the main
housing into the fitting recess of the mounting cap may
include inserting an upper end of the main housing into the
fitting recess of the mounting cap to allow a valve stem to
protrude from a through-hole of an opening/closing seal, and
inserting an airtight gasket between an overpressure gas

discharge hole of the mounting cap and the sub housing.



FIG 2; 20FIG 4 is a plan view showing a main housing and a sub housi ng shown

in FIG 2; FIG 5 is a longitudinal sectional view showing an installed
state of the explosion proof valve for the gas container according to the
enbodi nent of the present 25invention; FIG 6 is a |ongitudinal
sectional view show ng discharge of gas through a rain gas flow path shown in
FIG 5; and FIG 7 is a |longitudinal sectional view showing 5

di scharge of overpressure.gas thyoug viarpressure gastl thishown in
Fl 5 CDETAI LED DESCR BT O o The P@%N%%ﬁl@mggﬁyngﬁer%%h%a@é}} i'stic

configuratins+@f,any,,10 explosion Pk <vwalve, for.a,9a3,contai ner,.according
to exenplary enbodi nenfs of the present invention will be described in nore

detail wthietenencento therecompany ng: HAWMJIWSthe mounting cap to
an upper recessed portion of the vertical portion by

5 compressing the outer circumference of the fitting recess

using the crimping means.

BRIEF DESCRIPTION OF THE DRAWINGS
The above and other objects, features and other

10 advantages of the present invention will be more c¢learly
understood from the following detailed description taken
in conjunction with the accompanying drawings, in which:

FIG. 1 is a sectional view showing an explosion proof
valve for a gas container according to the related art;

15 FIG. 2 1is an exploded perspective view showing an
explosion proof valve for a gas container according to an
embodiment of the present invention;

FIG. 32 1is a bottom view of a mounting cap shown in
FIG. 2;

20 FIG. 4 is a plan view showing a main housing and a
sub housing shown in FIG. 2;

FIG. 5 1s a longitudinal sectional view showing an
installed state of the explosion proof valve for the gas
container according to the embodiment of the present

25 invention;



O the acconpanying drawings, FIG 2 is an exploded 15 perspective view
showi ng an expl osion proof valve for a gas container according to an

enbodi ment of the present invention, FIG 3 is a bottomview of a nounting cap
shown in FIG 2, and FIG 4 is a plan view show ng a nmain housing and a sub
housi ng shown in FIG 2. Also, FIG 5 is 20 a longitudinal sectional view
showi ng an installed state of the explosion proof valve for the gas cont ai ner

according to the epbodigrent, of the &{@§ o ngg@%&ggalFlgi ? [N W WX ngitudinal

sectional view show ng di scharge of gas through a main gas om1pat shown in

FIG 5, and fLG,a29Z i aglonghtudipal, sgeti ?QE WﬁQM/SQQMAthQ%§CH§Jge of
overpressure gas through an overpressure gas flow path showmn in FIG S

As shown i ngkGSs.2,a9d 5, the expl osion proof valve for the gas container
according to the enbodi mrent of the 5present invention, designated by reference

nuneral 1, includessa nmiAshodsi ngndiseciiLad tecaibawer endy ofsymuntg ng cap 3,
a valve stem 20 elastically supported in the main housing 10, an

openi ng/ cl osliirghseak 40 inteppesedrbetween Hirheghaian housidig sk randatshe
nmounting cap. 3, a sub 10housing 50 installed laterally to the mai n housing
10, and a safletvypwahveh6Oninstmid.ed.in the sub housing 50.

DETAILED DESCRIPTION OF THE INVENTION
Hereinafter, characteristic configurations of an
10 explosion proof wvalve for a gas container according to
exemplary embodiments of the present invention will be
described in more detail with reference to the accompanying
drawings.
Of the accompanying drawings, FIG. 2 is an exploded
15 perspective view showing an explosion proof valve for a
gas container according to an embodiment of the present
invention, FIG. 3 is a bottom view of a mounting cap shown
in FIG. 2, and FIG. 4 1is a plan view showing a main
housing and a sub housing shown in FIG. 2. Also, FIG. 5 is
20 a longitudinal sectional view showing an installed state
of the explosion proof wvalve for the gas container
according to the embodiment of the present invention, FIG.
6 1s a longitudinal sectional view showing discharge of
gas through a main gas flow path shown in FIG. 5, and FIG.

25 7 is a longitudinal sectional view showing discharge of



As shown in FIGS. 2, 4 and 5, the aforenentioned nmain housing 10 has an el bow
shape and internally defines a nmain gas flow path 10a. The main housing 10
consists of a 15 vertical portion 11 having an inner space ha for
installation of the valve stem 20, and a horizontal portion 12 extending
horizontally froma |l ower end of the vertical portion 11. The main gas flow
path 10a is connected to the space 20 Ila and extends throughout the

horizontal portien 12, Lromd henlower end of the vertlcal. porfion L, An upper

end of the vertic portion 11 Is inserted into an iXxed in a fitting recess
3a i ndented gyn,the,centersof the [ower end of the nounting cap 3. 25As shown
in FIG 2, the nmounting cap S is provided at overpressure gas di scharge hol

3c is formed in nuinmaginaryn | Fnes t hat .hat er conneetsidhecenteyr afaithe fitting
recess 3a and the center of the notch. Wien the rain housing 10 is 5

press-fittedontidd hes STOUAE § N1 GaPa Ssoddigrd Nner tdi arkbenicent enroftniche sub
housing 50 is positioned on the inmaginary line that interconnects the center

of thesfittipngseecessndantanth t helcantereaf bhe petehends showrdin EL,G 4, an
anti-novenent protrusion 14
includes a main housing 1 secured to a lower end of a
mounting cap 3, a valve stem 20 elastically supported in the
main housing 10, an opening/closing seal 40 interposed
between the main housing 10 and the mounting cap 3, a sub
10 housing 50 installed laterally to the main housing 10, and a
safety valve 60 installed in the sub housing 50.
As shown in FIGS. 2, 4 and 5, the aforementioned main
housing 10 has an elbow shape and internally defines a main
gas flow path 10a. The main housing 10 consists of a
15 vertical portion 11 having an 1inner space 1lla for
installation of the wvalve stem 20, and a horizontal portion
12 extending horizontally from a lower end of the wvertical
portion 11.
The main gas flow path 10a is connected to the space
20 lla and extends throughout the horizontal portion 12 from
the lower end of the vertical portion 11. An upper end of
the vertical portion 11 1is inserted into and fixed in a
fitting recess 3a indented in the center of the lower end of
the mounting cap 3.

25 As shown in FIG. 2, the mounting cap 3 is provided at

10



10 extends horizontally froman outer circunference of the vertical portion 11
at an opposite position of the sub housing 50. The anti-novenent protrusion 14
is onfiured to come into contact with a | ower surface of the nmounting cap 3
and serves to prevent the main housing 10 and the sub 15 housing 50 from
bei ng noved up and down by a conpression spring 62 of a safety valve 60 that

w || be described hereinafter. A plurality of stemguide ribs lib

radially protryde trhoman ionetosurface.of the.yertical,ogrtianqgll defining

20 the space e stemguide rib serve not only to guide vertical

anenent Ofo%@?pY@gyﬁrénﬁﬂg%Qﬁcgggg@|§91éq&ggkjQ%r%egnygngﬁtiﬁgﬁﬁ%%¥§ of gas
introduced fromthe main gas flow path 10a. Also, a plurality of spring guide

ribs Ilc isjiapcanged ipcardonei-d-eginan b tthe.spage b sthasdQ 25nadial ly
protrude fromthe inner surface of the vertical portion 11. The spring guide

ribs 1llc serva ROt ORIy <t0 opreventndrater alyneavementaoh &csRrKAY 130 itshat wi | |
be described hereinafter, hut also to define the novenent passage of gas al ong

with the stemeguidettédsidlb. thHemeyurtthegspragngs guicde ribs  biicanprtetr ude
inward of the space ha by a |longer length than the stem guide ribs 11b.
As shown i ncehGSr 2f ande 5sult heowafioreermentiisoped ivabved stem 29 ponsirstrsy of an
upper portion penetrating the center of the |lower end of the nounting cap. 3,
and a | ower lport coat 10etastircaldty shppornedri nft hee spackeind aradefsisned i n t he
and the center of the notch.
As shown in FIG. 4, an anti-movement protrusion 14
10 extends horizontally from an outer c¢ircumference of the
vertical portion 11 at an opposite position of the sub
housing 50. The anti-movement protrusion 14 is configured
to come 1into contact with a lower surface of the mounting
cap 3 and serves to prevent the main housing 10 and the sub
15 housing 50 from being moved up and down by a compression
spring 62 of a safety wvalve 60 that will be described
hereinafter.
A plurality of stem guide ribs 11lb radially protrude
from an inner surface of the vertical portion 11 defining
20 the space 1lla. The stem guide ribs 11lb serve not only to
guide vertical movement of the wvalve stem 20, but also to
define a movement passage of gas introduced from the main
gas flow path 10a. 2Also, a plurality of spring guide ribs

1llc is arranged in a lower region of the space lla so as to

25 radially protrude from the inner surface of the vertical

11



vertical portion 11 of the main housing 10 by the spring The val ve stem 20

i ncludes a gas flow path 20a fornmed in the upper portion thereof, an annul ar
recessed portion 20b forned in an outer circunference thereof on a center
axis, 15and an orifice 20c horizontally forned in the center of the recessed

portion 20b. shown in FIGS. z and 5,the aforenenti oned openi ng/cl osing seal

40

i s interposed between an upper end of the main housing 10 and the nounting cap

3 and is se

10

15

20

25

ared; 20,0 thefisting r -ed%sug%sﬁf][we punti,ng cap. 3. The

openi ng/ cl osing seal 40 has a center

val ve stem 2Q..Ihus,  whild g ipbroducti qix or dbé?bﬁ@QQﬂPftQQ§ i$1 ot pearri ed
out, an inner circunference of the openinO/closingseal 40 is inserted 25into

the recessedcpertihbon 20h af.trthervalive stem,20ct0 hlagk dhschaygeef gas.

passage of gas along with the stem guide ribs 1lb.

Here, the spring guide ribs 1llc¢ protrude inward of the
space lla by a longer length than the stem guide ribs 11b.

As shown in FIGS. 2 and 5, the aforementioned wvalve
stem 20 consists of an upper portion penetrating the center
of the lower end of the mounting cap 3, and a lower portion
elastically supported 1in the space 1la defined in the
vertical portion 11 of the main housing 10 by the spring 30.
The valve stem 20 includes a gas flow path 20a formed in the
upper portion thereof, an annular recessed portion 20b
formed in an outer circumference thereof on a center axis,
and an orifice 20c¢ horizontally formed in the center of the
recessed portion 20Db.

As shown in FIGS. 2 and 5, the aforementioned
opening/closing seal 40 is interposed between an upper end
of the main housing 10 and the mounting cap 3 and is seated
in the fitting recess 3a of the mounting cap 3. The
opening/closing seal 40 has a center through-hole 40a for
penetration of the valve stem 20. Thus, while introduction
or discharge of gas is not carried out, an inner
circumference of the opening/closing seal 40 1s inserted

into the recessed portion 20b of the valve stem 20 to block

12

penetrgtlon of the



On the other hand, when the valve stem 20 is pushed down to enable

i ntroduction or discharge of gas, the inner 5 circunference of the
openi ng/ cl osing seal 40 is separated fromthe recessed portion 20b of the

val ve stem 20 to open the orifice 20c, thereby allowi ng gas within the gas
container 2 to be discharged outward through the calve stem')fl 10As shown in
FIGS. 2 and 4 and FIGS. 5 and 6, the sub housing 50 and the nain housing 10

are i ntegralhy fonned of agsynthatle,resin via.dnbectian mlging. AL |east one
e Su

connection rib 707i's forned between t S housi ng 50 and the main housing 10
to connect and.gupportrthe two housings 1550 and 10. The sub. housing
50 internally defines an overpressure gas flow path 50a, through which

overpressure gas s dihschargednaAul owgenendeof,athe suby housiang .9 cqs
integrally formed with the horizontal portion 12 such that the 20overpressure

gas flow patihwalacardabhe makncgast fd:0wpadhs dla comrunj6at e nai tiheach ot her.
More specifically, the I ower end of the sub housing 50 is integrally forned at

an outer circunfhierrendn@ posicheonpehihbechesizontahkl pantiien dafatthie mai n
housi ng 10. An overpressure gas inlet hole 12a 25is forned at the outer
ci rcunf er enttiraln pasi teoasofédtherthiord zont alf pdrd il vE2,stsuche ot hat cpwer pressur e
gas in the main gas flow path 10a is introduced into the sub housing 50
t hrough t he téepresifires gad¥d,nl ¢hehebe 12bBlowing gas within the gas
container 2 to be discharged outward through the wvalve stem
20.
10 As shown in FIGS. 2 and 4 and FIGS. 5 and 6, the sub
housing 50 and the main housing 10 are integrally formed of
a synthetic resin wvia injection molding. At least one
connection rib 70 is formed between the sub housing 50 and
the main housing 10 to connect and support the two housings
15 50 and 10.

The sub housing 50 internally defines an overpressure
gas flow path 50a, through which overpressure gas 1is
discharged. A lower end of the sub housing 50 is integrally
formed with the horizontal portion 12 such that the

20 overpressure gas flow path 50a and the main gas flow path
10a communicate with each other. More specifically, the
lower end of the sub housing 50 is integrally formed at an
outer circumferential position of the horizontal portion 12

of the main housing 10. An overpressure gas inlet hole 12a

25 is formed at the outer circumferential position of the
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An airtight raised portion 12b is fornmed at an exit 5 side of the
overpressure gas inlet hole 12a to cone into close contact with a | ower
surface of an opening/-losing nmenber 61 forned of rubber that will be
described hereinafter. The airtight raised portion 12b serves to prevent gas
fromentering the sub. housing 50 at normal tinmes 10 when the openi ng/cl osing
menber 61 bl ocks off the overpressure gas inlet hole 12a. The sub

housing 50 s,k ostal| edosueh, that andupper. end,tfsreal, compini oot g, th the

overpressure gas di scharge hol e 3c forned at one si of the fitting recess 3a

of the 15moynting.capr3; parn 10AceQr dipgly,-when he,openi ng/ ¢l 9s) ng menber
61, the conpression spring 62, and a conpression spring fixing plate 63 are

sequenti al | yni-pgeht €6k i Nt dhe ssub housi g 50,c1thesgonpressi on spring fixing
plate 63 is press fitted to 20 prevent separation of the conpression spring

62. To this end, iheacoppfiessionssPrpag: fdxi ngo plat ec6Iehascaagreatier outer
di aneter than an inner dianeter of the sub housing 50 within an all owabl e
t ol erance range. ofhith<confd gitaisnar ensuresidthatoldel conpbessien ispii ng fi zi na
plate 63 is no 25l onger pushed by press fitting force thereof even if the
conpr essi on c§peeng b2 aappliies for cewpushungathe cdompr esse0im$SPrlidig nigi Xi ng
plate 63 toward the upper end of the sub housing 50. In the neantine, a
plurality ofempeni nglcl gsirngdnemifer rubbgui dehritbs W82 1Ir adical | g pratbegde from an
inner surface of the sub housing 50 bel ow the conpression spring fixing plate
63. The opemenghichdsing ndtiver agui dehtri bsi52dsexovd inot lodHl yseovgei de vertica
novenent of the opening/closing nmenber 51 that will be described hereinafter,
but al so toPdeffEpk @as from entering the sub housing 50 at normal times
10 when the opening/closing member 6l blocks off the
overpressure gas inlet hole 12a.
The sub housing 50 is installed such that an upper end
thereof communicates with the overpressure gas discharge
hole 3¢ formed at one side of the fitting recess 3a of the
15 mounting cap 3.
Accordingly, when the opening/closing member 61, the
compression spring 62, and a compression spring fixing plate
63 are sequentially inserted into the sub housing 50, the
compression spring fixing plate 63 1is press fitted to
20 prevent separation of the compression spring 62. To this
end, the compression spring fixing plate 63 has a greater
outer diameter than an inner diameter of the sub housing 50
within an allowable tolerance range. This configuration

ensures that the compression spring fixing plate 63 1is no

25 longer pushed by press fitting force thereof even 1if the
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10 novenent passage of overpressure gas introduced fromthe main gas flow path
10a of the main housing 10. As shown in FIGS. 2, 5 and 7, the

af orenenti oned safety valve 60 is installed in the sub. housing 50 and is
adapted to be opened when gas pressure in the gas container 15 2 exceeds a
preset value and to be cl osed when the gas pressure drops to the preset val ue
or |ess. The safety val ve 60, as described above, includes the

openi ng/ cl osi t r. _cl h r u i.-nl et hal e
p g %oEﬁgrQ?QP&E %1&62@{%&1@% f%%‘%cte E%M%& €S Eﬁn@@ésél%n

12a, the conpression spring aving a | ower end seated on the

openi ng/ cl osi,ng,pener \§1,,and t he GONRLESSIRN spripghixing phate g3 seated
on the conpressi on spring 62, the conpression spring fixing plate 63 having a
center hol en63aingl$oof which are nounted in the sub housing 50. The safety

val ve 60 further includes an airtight gasket 2564, a |ower end of which is

inserted into an tppefe MRGIRANSE at Peusabi housi RQe80nqando am dpRebeend of
whi ch conmes into contact with the |l ower surface of the nmounting cap 3. The

airtight gasketie64ibhas-a holie164aprvbiede comminincahaes rwsthfide «vempr essure
gas di scharge hole 3c and the hole 63a of 5 the conpression spring fixing
pl ate 63. Thebahbtsghi Yaskatowb4hservesrdosimal nfpaiingl £itightgiess: met.ween t he
sub housing and the nounting cap 3. Here, the opening/closing
menber 61 h&$%eaobkat nowers sur fregecandyuisieprovisded wicttvea rfdtxiomg yparet i on 61a
protruding 10 upward from an upper surface thereof. The | ower end of the
guide vertical movement of the opening/closing member 61
that will be described hereinafter, but also to define a
10 movement passage of overpressure gas introduced from the
main gas flow path 10a of the main housing 10.
As shown in FIGS. 2, 5 and 7, the aforementioned
safety wvalve 60 1s installed in the sub housing 50 and is
adapted to be opened when gas pressure in the gas container
15 2 exceeds a preset value and to be c¢losed when the gas
pressure drops to the preset value or less.
The safety wvalve 60, as described above, includes the
opening/closing member 61 to open or close the overpressure
gas inlet hole 12a, the compression spring 62 having a lower
20 end seated on the opening/closing member 61, and the
compression spring fixzing plate 63 seated on the compression
spring 62, the compression spring fixzing plate 63 having a
center hole 63a, all of which are mounted in the sub housing

50. The safety valve 60 further includes an airtight gasket

25 64, a lower end of which is inserted into an upper region of
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conpression spring 52 is fitted around an outer circunference of the fixing
portion 6la so as to be supported by the fixing portion la, which prevents
transversal deformation of the conpression spring 52 agai nst 15l ongitudi nal
conpressi ve force. As shown in FIG 2, a plurality of spring novenent
preventing bosses 61b is radially formed at an outer circunference of the
fixing portion 51a of the opening/closing nenber 61, and is adapted to cone

into close 20 cOMtact, Mth 2 inner, g nggi ergncesof,the lower end of the

conpression spring 62 to prevent [ateral nhovenent of the compression spring

62. contdPE GOPRregsi 0P, SPringefixing plate, 63 i3 kept 4 n ehose contact
with a |lower surface of the airtight gasket 64 25by the conpression spring 62.

The conpressii@RisRFi RYstixi pg npLatenb3.fyngt i QRS- O SHPROTr L the Gampr essi on
spring 62 when the opening/closing nenber 61 is noved upward by an increased

interior gashpressupecofutdeggasdatonaiRend.e Qc when ke epeniaxg! «a osi ng
"neither 61 is again noved downward. 5 The airtight gasket 64 cl oses a gap
bet ween t he tsubchapst ngh &0 and nvhe inmbuat pngr€aqn 3 tracpaevenihd epkage of gas in
the container 2 through the gap between the sub housing 50 and the nounting
cap 3. The airteghtsgasketifbdeimcdiudes gatpesmabytadcsi i gid Ppor tHorsiedb, which
is formed at an upper 10 end thereof and serves to shield the overpressure
gas di schar @@ hobetBBe,mand iagseepndary airtight portion 4c which is forned at
an outer circunference thereof so as to be inserted into a stepped fixing
portion 50b fornedesat the upperirendlofsinbhemsabeho@si hgss5@ danditseraves to al | ow

the 15 airtight gasket 64 to cone into close contact with the sub housi ng 50.
surface and 1is provided with a fixing portion 6la protruding

10 upward from an upper surface thereof. The lower end of the
compression spring 62 is fitted around an outer
circumference of the fixing portion 6la so as to be
supported by the fixing portion 6la, which prevents
transversal deformation of the compression spring 62 against

15 longitudinal compressive force.

As shown in FIG. 2, a plurality of spring movement
preventing bosses 6lb is radially formed at an outer
circumference of the fixing portion cla of the
opening/closing member 61, and is adapted to come into close

20 contact with an inner circumference of the lower end of the
compression spring 62 to prevent lateral movement of the
compression spring 62.

The compression spring fixing plate 63 1is kept 1in
close contact with a lower surface of the airtight gasket 64

25 by the compression spring 62. The compression spring fixing
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The conpression spring fixing plate 63 has an insertion recess 3b indented in
an upper surface thereof, into which the |lower end of the airtight gasket 64
is 20 inserted. The hole 63a forned in the center of the conpression spring
fixing plate 63 and the hole 64a forned in the center of the airtight gasket
64 are connected to each other. Herei nafter, operation of the
expl osi on proof valve 25for the gas container according to the enbodi ment of

h h
t he presen%l @ge@%lp&mﬁg%hﬁgt% §u588¥€-9%§Q£hQ%%s%QBRI?yfg%%gﬁgrglng or

descri bed i et ai r ocedur nor nmal

bl ocki ng of fpgas, EQnEQ&/&Pésl%%m AlAeLr2 whll jbe descyi a2l f he yal ve stem
20 is pushed as shown in FIG 6 to discharge gas outwar fronlthe gas

container 2;nthe,spii ngc3P;i dseghd oo elasticcald v supporteddie ivakve steem 20 is

conpressed, and simultaneously the valve stem 20 is noved downwar d, causi ng

the openi nghekastng seali A 110s60pgNmike=A00r iifd ¢ga280noved dowrMGi.the orifice
20c has been opened, the gas charged in the gas container 2 is discharged

out war® t hrough thie= nai n: gas: fdovwgpat b4 108y sé¢ heaspapge bktacdef ithed dun t he main
housi ng 10, and the orifice 20c and the gas flow path 20a
housing 50 and the mounting cap 3 to prevent leakage of gas
in the container 2 through the gap between the sub housing
50 and the mounting cap 3. The airtight gasket 64 includes
a primary airtight portion 64b, which is formed at an upper
10 end thereof and serves to shield the overpressure gas
discharge hole 3¢, and a secondary airtight portion 64c
which is formed at an outer circumference thereof so as to
be inserted into a stepped fixing portion 50b formed at the
upper end of the sub housing 50 and serves to allow the
15 airtight gasket 64 to come into close contact with the sub
housing 50.

The compression spring fixing plate 63 has an
insertion recess 63b indented in an upper surface thereof,
into which the 1lower end of the airtight gasket 64 1is

20 inserted. The hole 63a formed 1in the center of the
compression spring fixing plate 63 and the hole 64a formed
in the center of the airtight gasket 64 are connected to
each other.

Hereinafter, operation of the explosion proof wvalve

25 for the gas container according to the embodiment of the
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15defined in the valve stem 20 in sequence. Then, if push force applied
to the valve stem 20 is renoved after use of the gas container 2 is conpleted,
the valve stem 20 is returned to an original position -Thereof 1441 elastic
force of the spring 30, causing theopening/closing 20 seal 40 to close the
orifice 20c. In this way, discharge of gas is interrupted. In the
meantine, if gas pressure in the gas container 2 becones greater than elastic

force Of oL N EQURE CS8L 0. 301 [ A9, 62, of L e, 3aL ef-ual e, 60 (i1 e ease of a

but ane 25gas container, wthin a range o regardl ess of whether

the gas con%qu@egezdé§cpgygiqq ey for exanple, a gas oven, as shown in FIG
7, the opening/closing nenber 61 that has cl osed the overpressure gas inlet

hol e 12a formed in;the hordrzeatakeportionl2 ofyitheamgiAg housing k@ s 5
lifted within the sub hou5|ng 50, and sinul taneously the conpression spring 62

i s conpressedrupderit hend nfdsueneeaofict he gasi peesisubeibed. Accordingly, the
overpressure gas is introduced into the sub housing 50 through the

overpregssure gas ifnlete hodere 10:-M2a0 and g ddntasoduesd dverpressure gas i s
di scharged outward through the opening/closing nenber guide ribs 72, the hole
6%a of the carphesst ofaspoungafd xi ngn ptied egH3, cdhen thelre Hlataf drhenai rti ght
gasket 64, and the overpressure gas discharge hole 3c of the nmounting cap 3.
15As such, wfienuthe gas prlessurelilp tbecgast corteali meiv2 stem 20  1is
compressed, and simultaneously the valve stem 20 is moved
downward, causing the opening/closing seal 40 to open the
10 orifice 20c.
Once the orifice 20c¢ has been opened, the gas charged
in the gas container 2 1is discharged outward through the
main gas flow path 10a, the space 1la defined in the main
housing 10, and the orifice 20c¢ and the gas flow path 20a
15 defined in the valve stem 20 in sequence.
Then, if push force applied to the valve stem 20 is
removed after use of the gas container 2 is completed, the
valve stem 20 is returned to an original position thereof by
elastic force of the spring 30, causing the opening/closing
20 seal 40 to close the orifice 20c¢. In this way, discharge of
gas 1s interrupted.
In the meantime, 1f gas pressure in the gas container
2 becomes greater than elastic force of the compression

spring 62 of the safety wvalve 60 (in the case of a butane

25 gas container, within a range of 10~12 kgf/cm?) regardless
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becones equal to or less than elastic force of the conpression spring 62 of
the safety valve 60 as a result of outwardly discharging a part of the
overpressure gas via operation of the safety valve 60, the opening/closing
menber 20 61 is noved downward by elastic force of the conpression spring 62,
t hereby bl ocking off the overpressure gas inlet hale 12a. Once the
overpressure gas inlet hole 12a has been bl ocked of f via downward novenent of
t he openi ng/lcl gsi 5g§gggr i a t hrou t . housi ng 50
is interruﬁﬁégﬁégﬁ?%h prevéﬁ?§h5%%g%£séggiq%%ggﬁgrgé'o?gaéggﬁﬁﬁg' g Wth

rel ation tojyhe,expl ogion,pr.oof, viadve f or.f.he gas,gont &l ndiyding the main
housi ng 10 which consists of the el bow shaped vertical portion 11 having the

inner spacetnatliasandotbe hari zoptale pardd apn <12 exdrending horizontal Iy from
the |l ower end of the vertical portion 11, and the sub housing 50 connected to

the main housi nghdlOnyiazdhes coppeetbON 10i b 70+56 agitho heudaral Lel ito the
vertical portion 11, the sub housing 50 having the overpressure gas 10 flow
pat h 50a fornidisaharigeiaf womerpilessuteigassol heddowermand nebutshe swk. housi ng
50 being configured t. (.0 communicate with the horizontal portion 12 of the
mai n housi ngohPrehs oaghsp hienOver pt essanergasd nleterhalte 124 1 w@ncassenbl y

nmet hod of the expl osi on proof valve according to the present 15 invention

i ncl udes i nséert bag mresdwes.stem assenbly into the vertical portion 11 of the
mai n housi ng 10; inserting the safety valve 60 into the sub housing 50;

posi tioning the stubcdicligiody 70 hsuchvatrate ssheecanterisof it &gb dhaugiong 50 i s
| ocated on an inmaginary |ine between the center of the 20 fitting recess 3a
and the centtée ofibt heuadpeh >Poltheduih the AveheT N CEp Bs prress- ficlei ng t he
vertical portion 11 of the main housing 10 into the fixing recess 3a of the
mount thg cap?3; amtd séddri ARTERRIFRFLNOVRGPEAPS Bt 0 AdTe Ver titeinggsrd on 11 by

conpressing an outer circunference of the , ,
outward through the opening/closing member guide ribs 52,

the hole 63a of the compression spring fixzing plate 63, the
hole 64a of the airtight gasket 64, and the overpressure gas
discharge hole 3¢ of the mounting cap 3.

15 As such, when the gas pressure in the gas container 2
becomes equal to or less than elastic force of the
compression spring 62 of the safety valve 60 as a result of
outwardly discharging a part of the overpressure gas via
operation of the safety valve 60, the opening/closing member

20 61 is moved downward by elastic force of the compression
spring 62, thereby blocking off the overpressure gas inlet
hole 12a.

Once the overpressure gas 1inlet hole 12a has been
blocked off via downward movement of the opening/closing

25 member 61, discharge of gas through the sub housing 50 is
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25fitting recess 3a using crinping means including a plurality of
pneumatically operated articul ated arns. The insertion of the valve
stem assenbly includes placing the spring 30 bel ow the val ve stem 20, |ocating
an inner circunference of the opening/closing seal 40 over the 5 orifice 20c
to conplete the valve stem assenbly, and inserting the resulting valve stem
assenbly into the rain housing 10. The insertion of the safety val ve

60 i nt o the 5ub bousing B0 Jingludes. L nserdiang the onenipgl closing member 61

10 used to open or close t vVer pressure gas et hole 12a into the sub

housing 70, inserfing the GORPLESELON. SPrdNg,62,50ras,1 0 be, seaied quver the
openi n/closin nenber 61, inserting the conpression spring fixing plate 63

having the centginbpl €,63a1 00 orthengOAPHESSEAR SPr g B2 SiHehsthat,sthe 15
conpression spring fixing plate 63, the outer dianeter of which is greater

than the innee diaaet €ha®ld ther siuh 1heusitAgnSQ1 Whihi iy amhal 1 owablgq-el erance
range, is fi dlv press-fitted to the inner surface of the sub housing 70 until
el asti® foraeaofartcheteonpressbonasppiorgibr reachesemlirZ0 psedeieranined
reference value, and inserting the airtight gasket 64 onto the sub housi ng 50.
The press-fifttbmnghef 1bherventi cal tpor teoniddl ofodthenmailn housithelGubnt o t he
fitting recess 3a of the nounting cap 3 includes inserting the upper end of
the rain hobsipdn@51%0 i manrteheefli t tbngtirecessir3ahofisthe nbuntiing cap. 3 to
al | ow
connection rib 70 so as to be parallel to the vertical
portion 11, the sub housing 50 having the overpressure gas
10 flow path 50a for discharge of overpressure gas, the lower
end of the sub housing 50 being configured to communicate
with the horizontal portion 12 of the main housing 10
through the overpressure gas 1inlet hole 12a, an assembly
method of the explosion proof valve according to the present
15 invention includes inserting a valve stem assembly into the
vertical portion 11 of the main housing 10; inserting the
safety valve 60 into the sub housing 50; positioning the sub
housing 50 such that the center of the sub housing 50 1is
located on an imaginary line between the center of the
20 fitting recess 3a and the center of the notch formed in the
mounting cap 3; press—-fitting the vertical portion 11 of the
main housing 10 into the fixing recess 3a of the mounting
cap 3; and securing the mounting cap 3 to the vertical

portion 11 by compressing an outer circumference of the

25 fitting recess 3a using crimping means including a plurality
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the valve stem 20 to protrude fromthe through-hole 40a of the seal 40, and
inserting the airtight gasket 64 between the overpressure gas discharge hole
3c of the nounting cap 3 and the sub housing 50. 5The securing of the nounting
cap 3 to the vertical portion 11 includes conpressively securing an inner
circunference of the fitting recess 3a of the nmounting cap 3 to an upper
recessed portion (not shown) of the vertical portion 11 by conpressing the

outer ci rcunkerenge, ofcifie, LO.LLLLIng:r&0eas Baysing ori mping means

including a plurality pneumatically operated articul ated arns. As is

appar ent from thepgbove sdes¢rj ptifon,paccondiangst o, an £xphesi o, preefs val ve for
a gas container, a main housing containing a valve stemand a sub. housing 15

contai ning aisafglycval vgrare separalel ynproyidedsig, ensure, Qutiwar d.ej ection
of overpressure gas when the gas container is overheated. This may elimnate a

need for anihnereasechmrdhendengt hef RRNEVEYPIESSMY esq100fo walave to i n the
size of an overpressure safety spring. 20Further, as a result of separately

provi di ng acwaicncgas2dd ow patdorboetdi sehar gealofe nerprl gasemdnd, ,an aover pressur e
gas flow path for discharge of overpressure gas, it is possible to solve

probl ens of ithkerrehat edeartscaused wheneneraml agasmahd aveppreéssutagngas are

di scharged 25t hrough a single gas inlet port. Furthernore, a safety
val ve accor diocngite the present invention is configured such that a fixing
plate is fixed on a conpression spring after pushing the conpression spring
until el astic forBlee ofinthetconpréssiton spfétg valve 60 into the sub

housing 50 includes inserting the opening/closing member 61

10 used to open or close the overpressure gas inlet hole 12a

into the sub housing 50, inserting the compression spring 62

so as to be seated over the opening/closing member 61,

inserting the compression spring fixing plate 63 having the

center hole 63a onto the compression spring 62 such that the

15 compression spring fixing plate 63, the outer diameter of

which 1s greater than the inner diameter of the sub housing

50 within an allowable tolerance range, 1s fixedly press-

fitted to the inner surface of the sub housing 50 until

elastic force of the compression spring 62 reaches a

20 predetermined reference value, and inserting the airtight
gasket 64 onto the sub housing 50.

The press—-fitting of the wvertical portion 11 of the

main housing 10 into the fitting recess 3a of the mounting

cap 3 includes inserting the upper end of the main housing

25 10 into the fitting recess 3a of the mounting cap 3 to allow
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5 reaches a predeterm ned value to ensure that the safety valve is operated at
a predeterm ned inner pressure of the gas container. Thereby, an
openi ng/ cl osi ng nenber bel ow the conpression spring i s pushed upward to enabl e
di scharge of gas when the gas reaches a predeterm ned 10 overpressure, which
results in enhanced stability of the valve. Al t hough the exenpl ary
enbodi nents of the present invention have been disclosed for illustrative

pur poses, ”&%eggg%! ed.jnobhecact Wil k. appreciat e f hat varjQus, 0,15 ¢

nodi fi cati ons, itions and substitutions are possible, wthout departing

fromthe scope andispig,it,,0f fhednvention as dise! osed in dihe aceerpanyi ng
claims. WHAT |'S CLAI MED TS: 1. AN assenbly nethod of an expl osion

proof val ve dhar odérYdscaontainer mbergt it heexplosicen cprophval Mg, Hconprises: a
mai n housi ng whi ch consi sts of the el bow shaped vertical portion having an
i nner space aandtae hoil zohialngpent i on extendi ng horizontally froma | ower end
of the vertical portion; and a sub housing connected to the main housing via a
connection rib sorias techeiparakl ehet ande ink0 oeerts cab port iwntide sub
housing internally defining an overpressure gas flow path for discharge of
over pressur @ogasona llawerirericidefs t heonguleskousing bBekcngiconf agur edchriea
comuni cate with the horizontal portion of the main housing through an
over pressur eigasmiatetchale tofe tthethogi zomal 3ES5pdr thenpothel riassewbly et hod
conpri si ng: inserting a valve stemassenbly into the vertical portion
of the nmai nthousi ngprer recessed portion (not shown) of the vertical
portion 11 by compressing the outer circumference of the
10 fitting recess 3a using crimping means including a plurality
of pneumatically operated articulated arms.
As 1s apparent from the above description, according
to an explosion proof wvalve for a gas container, a main
housing containing a wvalve stem and a sub housing
15 containing a safety valve are separately provided to
ensure outward ejection of overpressure gas when the gas
container is overheated. This may eliminate a need for an
increase 1in the length of an overpressure proof valve or
in the size of an overpressure safety spring.
20 Further, as a result of separately providing a main
gas flow path for discharge of normal gas and an
overpressure gas flow path for discharge of overpressure
gas, 1t 1is possible to solve problems of the related art

caused when normal gas and overpressure gas are discharged

25 through a single gas inlet port.

22



inserting a safety valve into the sub housing; positioning the sub housing
such that the center of 20 the sub housing is |located on an imginary |line
that interconnects the center of a fitting recess and the center of a notch of
a nounting cap; press-fitting the vertical portion of the main housing
into the fixing recess of the nounting cap; and 25securing the nounting cap to
the vertical portion by conpressing an outer circunference of the fitting

recess using cri npn%{]%ér%ﬁ}%di %EL%L%}I gq]aqﬂ\}ér aal(jg&/mq&lﬁpnc%yr@ltei %pglels)én(%perat ed

arns. 52. The asse _ to clalnyl, erein th nsertion of
the val ve SH%@%%%%@thx b%ﬁk%@@%édpkéghnghétsarEﬂ&igé|%Wa%eV%%V%f§é@n

| ocating an inner circunference of an opening/closing seal over an orifice of
the valve stem to canpletea dhesyakvg 10stem assenblby; +aRd compression
spring until elastic force of the compression spring
5 reaches a predetermined wvalue to ensure that the safety
valve is operated at a predetermined inner pressure of the
gas container. Thereby, an opening/closing member below
the compression spring 1s pushed upward to enable
discharge of gas when the gas reaches a predetermined
10 overpressure, which results in enhanced stability of the
valve.

Although the exemplary embodiments of the present
invention have been disclosed for illustrative purposes,
those skilled in the art will appreciate that wvarious

15 modifications, additions and substitutions are possible,
without departing from the scope and spirit of the

invention as disclosed in the accompanying claims.
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inserting the resulting valve stemassenbly into the main housing. 3.The
assenbly nethod according to claim1l, 15wherein the insertion of the safety
val ve into the sub housing incl udes: i nserting an openi ng/ cl osi ng
menber used to open or close the overpressure gas inlet hole into the sub
housi ng and inserting a conpression spring so as to be seated over 20t he
openi ng/ cl osi ng nenber; inserting a conpression spring fixing plate
havi ng a center hgle, ot o Lhgreoppressi on spring such that the conpression
spring fixing plate, an outer dianeter of which is greater than an inner

di aneter of the sub housing within 25an all owabl e tol e/once range, is fixedly
press-fitted to an inner surface of the sub housing until elastic force of

the conpression spring feaghes, G.qedeter mnednetergnsesyal-uervand i nserting
an airtight gasket onto the sub housing.
a gas container, wherein the explosion proof valve
5 comprises: a main housing which consists of the elbow shaped
vertical portion having an 1inner space and a horizontal
portion extending horizontally from a lower end of the
vertical portion; and a sub housing connected to the main
housing wvia a connection rib so as to be parallel to the
10 vertical portion, the sub housing internally defining an
overpressure gas flow path for discharge of overpressure
gas, a lower end of the sub housing being configured to
communicate with the horizontal portion of the main housing
through an overpressure gas inlet hole of the horizontal
15 portion, the assembly method comprising:
inserting a wvalve stem assembly 1into the vertical
portion of the main housing;
inserting a safety valve into the sub housing;
positioning the sub housing such that the center of
20 the sub housing 1is located on an imaginary line that
interconnects the center of a fitting recess and the center
of a notch of a mounting cap;
press—-fitting the vertical portion of the main housing
into the fixing recess of the mounting cap; and

25 securing the mounting cap to the vertical portion by

24



4. The assenbly nethod accordi ngclaim11l, wherein the press-fitting of the
vertical portion of the main housing into the fitting recess of the nounting
cap includes: 10inserting an upper end of the main housing into the fitting
recess of the nounting cap to allow a valve stemto protrude froma

t hrouh- hol e of an opening/cl osing seal; and inserting an airtight
gasket between an overpressure gas discharge hole of the nounting cap and the

sub housi ng-coﬂngressing an. outetN€.ASSgMlLY. et hod agcording ,to ¢laim 1,

wherein the securing of the nounting cap to the vertical portion includes

conpressi velyiggcuring: an haner clncunt.erenceof1the Bft%hé£h£€%%§%iy0f the
nmounting cap to 20 an upper recessed portion of the vertical portion by
conpr essi ng theeuergd rcunference of the fitting recess using the crinping
means. 6. An expl osion proof valve for a gas container 25assenbl ed by the
assenbly method according to any one of

5 2. The assembly method according to c¢laim 1,
wherein the insertion of the valve stem assembly includes:
placing a spring below a valve stem;
locating an inner circumference of an opening/closing
seal over an orifice of the valve stem to complete the valve
10 stem assembly; and
inserting the resulting valve stem assembly into the

main housing.

3. The assembly method according to c¢laim 1,
15 wherein the insertion of the safety wvalve into the sub
housing includes:
inserting an opening/closing member used to open or
close the overpressure gas inlet hole into the sub housing
and inserting a compression spring so as to be seated over
20 the opening/closing member;
inserting a compression spring fixing plate having a
center hole onto the compression spring such that the
compression spring fixing plate, an outer diameter of which
is greater than an inner diameter of the sub housing within

25 an allowable tolerance range, 1is fixedly press—-fitted to an

25



clains 1 to 5.

10

15

20

25

inner surface of the sub housing until elastic force of the
compression spring reaches a predetermined reference value;
and

inserting an airtight gasket onto the sub housing.

4. The assembly method according to c¢laim 1,
wherein the press-fitting of the wvertical portion of the
main housing into the fitting recess of the mounting cap
includes:

inserting an upper end of the main housing into the
fitting recess of the mounting cap to allow a valve stem to
protrude from a through-hole of an opening/closing seal; and

inserting an airtight gasket between an overpressure

gas discharge hole of the mounting cap and the sub housing.

5. The assembly method according to c¢laim 1,
wherein the securing of the mounting cap to the vertical
portion includes compressively securing an inner
circumference of the fitting recess of the mounting cap to
an upper recessed portion of the vertical portion by
compressing the outer circumference of the fitting recess

using the crimping means.

6. An explosion proof wvalve for a gas container

assembled by the assembly method according to any one of

26



claims 1 to 5.
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