2099136 AUTOVATI C SAFETY.GAS HEATI NG DEVI CE The - present I nvention is u@
refated.to an automatic safety gas, heating device, nore particul arI

rel ated to a gas heat i ng devi ce for proeducfng |nsta|nt hot vva]ter 9(911630
di aphram val ve act uat ed the water pressure, nere controls a

m clroosvm tch for 5 MJ%B/QMP&EG 5@‘\-5':55‘& (GHS FEATING DE¥IGE an direct !y

congrols the valve of the gas conduit. Conventionally, as the water o
pressure acts on a di aphramvalve to nove a valve raod, the val ve rod wi |l

not only actuate a mcroswitch to continue the sparkling of an igniter, but

al so sinul 10 ' taneouﬂg#ég&‘? lifd‘f)urtm{v dd'% aéed er%ll_gré? admt ”s%fety

gas flow ing to the nozz ner an us 1gn

fl ame thereat (hea Piddt LR, iford) d Y %I dey

by a sensor, w?ﬁsbe subsequently di- seng:1 ﬂ?' rom ?Cseconag'lé al ve d%a lh? ing
"gas ‘conduit of d@uwlfbfl;ﬁf@d@ﬁﬂgﬂajﬁnét’f&tliot wated Ve Qhivh la dlalphram valve
subsequently drive. the second val ve disc to open and ‘adm t the gas flow ng

to the nozzl e odctumtediby theraraten prasive ! hmesdly dontroldls & 8l cbsedtch for
heatlng devi-ce, as soon as the pilot flanme or the pilot flame together with

the mai ™ fl ane an celgetwicoontralhdosdndl rather dghiane dimedt Lye cogtiriod st Itthe valve
pilot flame, and_2Q subsequent’ly the main flanme.- as the .

above- nent i onecP%t"e}p% gagigrndWd .unbur ned gas can be permitted to f1 ow out

of the nozzle. The val ve |sc of - th maln flame will. maintain in close
state so long as the pil. %{eo‘l?é:eirgﬁl“leééurﬁhéﬂgﬁopﬁ aj diaphra

.case the igni te&al&e %@e OQ} v% Si:lo'dght %m%rua veOfrot % Lﬁbggtegn ?rsactuate a
microswitch to continue the sparkling of an igniter, but also simu
10 taneous_ly d;:iire a first valve disc to open and admit the gas flow
ing to the no.z'zl_e of a pilot burner and thus igniting the pilot
flame thereat. As the pilot flaine is ig:iited a catch which is -
controlled by a sensor, will be subsequently disengaged from a
second valve d:.sc of a gas conduit of the main flame so that the
15 = valve rod will subsequently drive the second valve disc to open an
admit the gas flowing to the nozzle of the main burner and burnin;
thereat. In such kind of gas heatmg device, ~as soon as the p:Llot
flame or the pilot flame together with the main flame are blown
out by the wind, tlx'e' igniter will re-ignite the pilot flame, anld-
.20 - subsequently the main flame . as the  above-mentioned steps Hence
| no unburned gas can be permitted to flow out of the nozzle. The
'valve disc of the mai.n flame will mainta:.n in close state so long
as the pilot flame is not able to be :|.gnited. Therefore, in case'.
the 1gn1ter ls damaged only a slight amount of the unburned gas

25 . will flow out of the nozzle of the pilot burner, thus resulting |



will flow out of the nozzle of the pil ot burner, thus resulting
'In"a serious probl emof suffocation, and, expl osive burnlng However, as_-
Ae/main- and pilot flanmes are suddenly bl own out by a strong w nd, whi | e L2
dfate re-ignition is not available, a |large anmount of 5. unbur ned
gas Wi Il rush out of the nozzle of the main burner and cause expl osive
burni ng and suffocation. Mreover, in shortage of electricity the val ve o

di sc cannot be autonmatically cl ose¥ and a great deal of gas will escape
~ fromthe nozzles of the mai'n burner and 10 pilot burner. Therefore, a
further inmprovenent still has to attenpted. |In accordance with the present

i hvention, there is provided.a gas heating device conprising: 15 a valve
rod connected to a dlaphran1valve which is actuated by pressure of water;

i R Tl I R
sol enoi d operaghgnyﬁéyesﬁg@w@p; egs i 'fhéqﬁdi‘* ddb tﬂ'ﬁoct' rﬂlgn;esagqeprovl_ ded
| suddenly blown out hy'a strong wind,'uhile immediate
re—1gn1tlon is not avallable, a large amount of “
.5 unburned gas w111 rush out of the nozzle of the main
.burner and cause_exploszve burnlng and suffocation.
Moreover, in shortage.of eiectricitj-the valve disc
cannot be automatically closed and a_great deal of gas
will escape from the_nozzles of:the main burner and
10 ~pilot burner. Therefore;.a.further improuement still

has to attemptedg

In accordance w1th the present invention,

there is prov1ded a gas heatlng device comprlslng.

15
" a valve rod connected to a dlaphram valve
which is actuated by pressure of water; |
an electric controllc1rcu1t;
a microswitch-included in the circuit and
- 20 - adapted to be'actuated by.movement of the valve rod;

flrst and second solenoxd operable valves
connected in serles in the c1rcu1t and provxded

-respectlvely in a f1rst gas_condult communlcat;ng with



' .
respectively in a first .gas conduit comunicating with - 3 a nozzle of a
-pilot_burner and a second gas conduit .conmuni cating with nozzles of a main
- Burner; jan electrically operable igniter |located adjacent the nozzle of th
pil ot burner and included 5 in and-actuable by the circuit to ignite
‘gas .dssuing fromthe pilot burner and thereby provide a pilot. flame; and an
“‘elegtric sensor also |ocated adjacent the nozzle of-the pilot burner and
i ncluded in the 10 circuit for detecting the presence of a pilot flame
“whereby, when the sensor detects presence of a pilot flame, a signal is
generated in the ainoggle ©f depidokvhucnenecandnatdecond gpRrearduife second
.sol enoi d operable valve to supply gas to the main 15 burner. These and’
~other objects wi lGomgunicatingt “’b;hi PPEEiedt PRg2 MPIRIRYFRRE &nbodi nent with

f e to the foll ow “di I 0QgS . i [ lch: 20 Fig..1 is. h [ [
el erence, Lo e oll o Gogntge. LoD e dPogl: ebbfef PR © o

adjacent the nozzle of the pilot burner and included-

5 ~ ~ in-and actuable by the circuit to ignite gas”issuing
from the pilot burner and thereby provide a pilot
flame; and | '

_ an electric sensor also located adjaéént
- the nozzle of the pilot burner and included ih the
10 circuit for detecting the presence of a pilot flame
| whereby, when the sensor detects presence of a pilot
flame.:a signal is'generated in the circuit to
de-actfvate'the.igniter and operate the second
solenoid operable valve to supply gas to the main

15 burner.

These and other objects will be apparent
by illustrating a preferred embodiment with reference
to the following draWings'in-wﬁich:

20 - .
Fig. 1 is a schematic view illustrating a
preferred embodiment in a state ﬁhat the diaphram

 valve is not thrusted by the water pteSsure;



g]is not thrusted by the water pressure; -4- Fig. 2'is a schematic
as in Fig. 1, but in the other state, in which the diaphramvalve is
“ted by. the water pressure and the ignition of the pilot burner has
been afconplished; and Fig. 3 is a5 schematic view as in Fig. 1, but
in another state, in which the main burner is also fired. as shown in Fig.
1, as a faucet (not shown) is closed, an elastoneric diaphram2 of a 10  _
diaphramwvalve 1 is not thrusted byatdhe water pressure and thus sustains in
its right position. A valve rod 3 connecting to the elastoneric diaphram 2
is not driven leftward to aBigat2 &snacscisewmdicic 4 aw & gl Ritgd d ,cont rol
board 11 still maintains in off 15 - 'state. Consequently, each nmagnet
25, 26 of a firbutsdhehbedobherastateal i Whigh the diaphtan sedive dger at ed
valve 6 is de-energised, each spring 7, 8 thrusts the corresponding val ve
di sc 13, 17 agaPXSftedsp¥cEhgcvater cPressure and (the S@niktigh 1I9f dhssing 20

the valve.  This.,is tp say, the first and secand sol engj d opgr.ated val ves
5. 6wl be cl BHAt,BREREE GRER,PRRR | ST ST LaRAT and g S 1B F °
5 schematic view as in-Fig; 1, but in another state, in

which the main burner is élso fired. -

as shown in Fig..l,'as a faucet (nét
-gshown) is closed, an elastomefic.diaphram_z of a
10 diaph:am valve 1 is not thrusted bj the water pressure.
" and thﬁs'sustaihs in its right position."A valve rod
3 connecting to the elastomeric diaphram 2 is not 
driven leftﬁard to actuate a microswitch 4 and an
.electric'contrpl board 11 still maintains in off
15 state. _Consequéntly, each magnet 25, 286 of a first
solenoid operated valve 5 and a second solenoid
"OPérated valve 6 is de-energised, each spring 7, 8
thrusts the cor:éspondihq valve_disc'l3,_l7 against
respective valﬁe-seat 9, 10 thereby tightly closing
20 ~ the valve. This is to say, the first and second
soléndid-operated valves 5, 6 will be closed very

tightly while the faucet is closed.



As-shown in Fig. 2, as the faucet is open,. the elastoneric diaphram?2 is
ihrusteg by: the mater pressure to. drive the valve rod 3 leftward. The .
croswtch 4 will be lifted to switch on by |eftward di spl acenent of a

‘recess 20." 5. At the left end of thesvalve rod 3 is a spring 22
provided for thrusting the valve rod 3 bagk as the faucet is closed thereby‘
sW&,chlng the electric control board 11 off. As the electric control board
11 is switched on, an igrAs sshawn HayiFigt & s@e iihe isivice tardst loprens githie

fromthe electric control 10 board 11 energi zes the nmagnet 25 of t he

first sol enoid e]a%seewwmeapjntwm fks athﬂﬂﬁ'@iilbéfc;i@ av{amr?fr@gamst ltphe' ’
f th 7 t to t t ngozzl e
14, Cuhich w 1| BeLTan %l(é)%p‘g%rﬂ-n‘}é]er%qe)agaﬁéﬁ’ﬁﬁ'{]?hg%egm%{q%Ps%f-tcng;emlll be
h Fi 6 t ne _nozzl e
. ﬁgr Sdg\tMeclt |nngI tg%jegtb?is%ﬁg%?% I 86& gl;“%"’fr?&e%' r]1 e @'n&'gcﬁ"?st ﬁé
flame 15, the | e&i?é‘Ofefé‘térIlf SEBR PR £ n%g, hel 29, Bhofighe

control board to generate S, one o t AEmdi

spar kl - C%%éftﬁé‘%dm heyq B b e (ﬁkh ‘Er gz ‘?ﬁogl g

nagnet 26 of the se noi d operate valve 6 an e val ve
17 upward to petkédeBy esweitcHirnpithe tﬂéd&i@ldan&wdleboa%d Iueo&'@ n AbagRe -
‘19 |s thus fired thereat by the pilot flanme 15. :

electrlc control board 11 isswﬁubed,on, an ignlter 12 begins

_ ‘to sparkle while another signal from the electric control _
" 10 board 11.ene:gizes the magnet 25 of the first solenoid operated
| vafve Seto lift a valve diee 13.upwafds.egainst the force of
 the spri#g 7 #o.pe:mit the_ges flowing te the pilot flame
nozzle 14, which_&ill be ignited 5yﬁthe sparkling of the igniter
1. _. S o
15 , As shown in Fig. 3, a sensor 16lis provided near
-the piiet flame nozzle 14 for detectiﬁg the_piesence of the
:_pilot flame 15. In'fhe presencefef.the fieme 15,'the'impedeﬁce'
in the sensor 16 va;iee and indﬁces'the electric control board
11 to generate two signals one.ef.them'discontinuing the sparkl-
.20 ing action of the ignzter 12 and the other energlzes the magnet
.'26 of the second solenoid operated valve 6 and lift the valve
dise 17 upward to permit the gas flow1ng_to the main burner 18.
The main flame 19 is thus fired thereat by the pilot flame 15.
“After eeiﬁg'it, the faucet.is closed and the electric contrqi
25 board 11 is switehed_off.' Consequently each solenoid operated

valve 5; 6 de-energizes and the valve discs are thrusted back



using it, the faucetis closed and the electric control 25 boar d
i |s 'switched off. Consequently each ¢plenoid operated valve 5, 6
d

energlzes and the valve discs are thrusted back - to close the passage
of thé gas conduits. If the pilot flane is blown out undesirably by the
~strong wind, the sensor 16 will induce the electric control board 11 to-
" send S|gnals to de-energize the magnet 26 thereby 5 cl osing the val ve

6 and at the sane_tine o continue spaykling.o e igniter 12. The secon
sol enoi d oper &Pe8l 9§FVE£6 RPF?aﬁ%t°g Eﬂe F°?¢éP% 8ot flame is -

,‘Lﬁs:s?[l{ Lief'y of - oxpl o8 vEE aﬁ%mﬁfaﬁﬁ%%"”a' Rt e e*?-r?#' Ceasei}rttey fpe
‘SoPendi d oper AFF9BE,¥FHE: sth %ﬁ%gﬁu}%&fﬂ‘)ﬁﬁ? 0 SR e
i ses 15, 17 GPRFosto Ry Eend sRediis (6o B HSre %%‘F?%n%[fﬁ e

'seat 95 10 and165@8g théhea¥dkVeSandSat theTM@f@me £8 A&n tith Eiﬁﬁge
t he unburned gas is able to escape fromthe nozzle of the. burners Wth

invention thusfexheaigriltertldas Tihe bsecoridsdlerioidyperdted vl will
nodi fications can be nmade wi thout depart--ing fromthe spirit. of the
preferred enbndtnepen uﬁhnleﬂmeep:.k@t flametis sre+igmidoeid ; hdendew, ampkef
t he present invention. be

: theconvent10na1 gas heating device, . the possiblllty of exp1051ve

burn:mg and suffocation can be m:.ninu.zed to be negligible
10 -_ Further, in shortage of electriclty, the solenoid
| operative valve 5,_6 will automatically close.' In case of damage
of solenoid operated valves 5, 6 or the Sp:ings 7, 8 thereof,
the valve discs_13,'17 will be-puile&'down by ﬁhe'gravity to
abutt against the valve seat 9, 10 and close . the valves.
15 Thefefore, under ﬁoléi:cumstance.the unburned gas is able to_.
escape from the nozzle of thé buiners ' .
With the lnventlon thus explalned 1t has to be noted
- that many variation and. modlflcations can be:made without depart-
| zng from the spirit of the preferred embodlment Therefore,
”20 | it is intended that the scope of the present invention be

defined by the appended claims. -

25



ikﬁined by -t he appended clainms. 25 CLAI M5 1. : A gas heating

.devi ce conpri sing: - . a valve rod connected to a
|aphran1valve mhlch i's actuated by pressure of water; an electric contr

C|rcu1t a mcroswitch included in the CIFCUIt and aaaptea to—be—actuat ed

by anenent of the valve rod; 10 ' _
solenoi d oper abl e val ves connect ed in.series in th !"i, mﬂ!w Bj mgl ded
_respe(tlvely in a first gas conduit £omuni cating w pi | ot
- burner and a second gas condui t connunlcatlng Wi th nozzles of a main '
“burner; 15 an electrically operable igniter |ocated
adjacent the nozzle of the pilot burner and included in and actuable by the
_circuit to ighite gas issuing fromdderMs | ot burner ‘and thereby provide'a
pilot flame; and 20 . . —an electric sensor also |ocated
adj acent the nozzle of the pilot burner and included in the circuit for
. detecting the presence of a pilot flame mhereby when the sensor detects .
presence of a pilot

1. . | A gas heating device'comprisingé—
5 ' | . a valve rod connected to a dlaphram valve
whxch is actuated by pressure of water;
| " an electric control circuit;

a microswitch iﬁcluded in the circuit and

adapted to be actuated by movement of the-valve’rod;_.

10 first and second solenoid operable valves
connected in series in the ciicuit and provided
respectively in a first gas conduit coﬁmunicafing with
a nozzle of a pilot burner and a second Qas conduit
communicating with nozzleas of a main burner;

15 N an electricaily operable igniﬁer located
adjacent the nozzle of the pilot burne; and included
in and actuable by'the-circuit_to ignite gas issuing
from the pilot burner_and'thereby provide a pilot

. ~ flame; and |

20 - an electric sensor also located adjacent
the nbzzle of the pilot burner and included in the -
circuit for detecting the presence of a pilot flame

_whereby; when the sensor detects presence of'aepilot

flame, a signal is generated in the circuit to



, a si'gnal is generated in the circuit to -8- - ivate the '5" lt
er ,and operate the second-sol enoi d operable valve to supply ‘-;

- bunner 5 2. A gas heatlng deV|ce Clalm 1
‘wherei-n the sol enoid oper abl e val ves are adapted to cI ﬂﬂﬂglng
first. and second gas conduits mhen supply of electric pomef té sol
the vatves is discontinued. 10 3. A gas heating device
substantlally as hereinbefore descri®bed and as illustrated in t he

acconpanyi ng draw ngs.
de-activate the 1gn1ter ana operate the second

solenoid operable valve to supply gas to the main

burner.

5 2, A gas heating device as claimed in Claim 1
| wherein the solenoid opgrablé vaiVes afe adapted to

cloSe the corresponding first énd second:gas EOnduits
Qhen supply of elécﬁric power to solenoids of the |
valves is discontinued.

10 | |
3. .'  B A éas_heatihg'device substantially as
hereinbefore described and as‘illustraﬁed in the

accompanying drawings.




