*11111121711112111122111122111211111211 *166166* SYSTEM FOR MONI TORI NG OF GAS
SUPPLY AND METHOD OF OPERATI ON THERECF FI ELD OF THE | NVENTI iﬂ M nt
i nvention is concerned with a system for nonitoring of gas Sw ’u mmmmw
di stribution system and a method of operation thereof. The presefjses

system | oBACKGROUNDSUS T i ) AP aNaht types of gas
di stribution systens sui te ' &ge particul ar type of
gas distribution systemis Bs—eont ai ned in
cylinders to consunption units. In conventional operation, the cylinders

are to be checked, and if needed repl aced, ularly in 15 order to ensure
a constant or uninterrupted suﬁtﬁl-)DQ‘F'JjHE lNy ElQMNnsunption units.

However , . mai nt ai p

because 'rfhe consﬁhg%rgsg@pﬁlﬂ%i‘ nS# ‘?4 cg? c?gﬁtgr a??&%nﬂ nft&i}iq of b%?erent
reasons. |fstfsydas gusidisteibation eysiem, cires keshetHdde of @pemimnOtheréoft hEhe is
drastic increase in gas usage interruption of gas sup will result and
this can cabieseph inyeHHan i2isalse ceancennesh it Rl SYsBnP analnb%emgsacaaa gas

dIStrIbUtIO?Bﬁﬁﬁmgﬂ1 Yerhe & systemto distribute petroleumgas to
eateries. ere a sudden increase in gas consunption due to an
unexpected increase in custonmer orders and the cylinder-containing

the oyl fhdors are not repl sk PROMNErRF HRINGANTER o anary cust oner
e cy ers are not rep om angry customners
will result. ThdRe abé afifiérent "c}lﬁég | Ng e fictrib @tidH %‘ﬁét@%@%uitéﬁrtw%&as
system di stri bution system or | east to provide a useful alternative to

t he gener al diffgemntneests. SOmepparticHaritype Ni/gRS (disiribution system is to transport
liquefied gas contained in cylinders to consumption units. In conventional
operation, the cylinders are to be checked, and if needed replaced, regularly in

15 order to ensure a constant or uninterrupted supply of gas to the consumption
units. However, maintaining a constant supply of gas is not always realistic
because the consumption of gas can fluctuate drastically for vast different
reasons. If the gas cylinders are not checked often enough or if there is drastic
increase in gas usage, interruption of gas supply will result and this can cause

20 tremendous inconvenience and economical loss. Such a gas distribution
system may be a system to distribute petroleum gas to eateries. If there is a
sudden increase in gas consumption due to an unexpected increase in
customer orders and the cylinder-containing liquefied petroleum gas cannot
meet the increase in gas consumption, and the cylinders are not replaced in

25 time, complaints from angry customers will result.

The present invention seeks to provide an improved gas system
distribution system, or at least to provide a useful alternative to the general
public.

30
SUMMARY OF THE INVENTION
According to a first aspect of the present invention, there is provided a

system for monitoring supply of liquid petroleum gas, comprising (a) at least a
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According to a first aspect of the present invention, there is provided a
systemfor nonitoring supply of liquid petroleumgas, conprising (a) at
least a 1 11111111E11111111211111111 *@&00002* first source of |iquid
petrol eum gas, (b) a vaporizer, (c) a first piping assenbly connecting the
first source of liquid petroleumgas and the vaporizer, (d) a third piping
assenbl y cofiisksouieg eflinuid petrolasm gag, &ppa vaperzest (@ral fitstuipingegssemidyur e

. . in th d (f . |
panel " conned et g Tt cbfie B EATE Rty G2 A s oArbeh @hE - hor e
predet er ni nEiRirec biseembiy) coRBBEINSE the Gapbtires 4t ipplidncé "ef shanasér, (e)

corresponding to pressure detected in a respective locations in the system
wher ei n t hePi9SeUE sLR$Predadangesh 40 drieeidaas prassureninotheysvetert i anf 4N éssage

to be sent &&at%|%%ﬂe9@§hﬁ9ct‘éh%8tth8 ér s O\Qﬁ%ﬁ}ﬁ%‘t’?%ﬁ&?@%& % Itgrb[egfoiﬁgglﬁé]t he

Wth 10 thi s system ere’rs non aln a sc

status of toenyae predetamindtheactibns inxespbrsd he digivals reteiyed, siveirsigimals s
running |l ow, the attendant will nﬁ?e notified automatical|y. Preferably, the

first sour ce”BSRANGHNG 1P APBIUENIGESIEdall BereSBREUGARFAtINESNNE BYSta) o
cylinders Swhéﬁééﬁ%é Brf’détéfrﬁ?neerﬁ’dﬁaﬁé-inamﬁe %Wé&@ﬁ‘?%géﬁé?&ﬁﬁ?ﬁe%@&%gt o

source of l1quid petroleumgas contained I n one or e cy rs si
i n a secondiochesbat to Fidesignated etentnonie dévice gupervised by annatterlandr Viikh a

back d l.y of liguid petrol h t dant
w1 betly e Frate R  oned o e ecr dRD ek Fastdts B R 20

first chanbgss wbarteshewhenstor exXansifie the lewali ¢f 560REBIFEnhipgl BN itRE | ow.
The system nmay conprise a second piping assenbly connecting the second

source of |@kgendantailt besotifigd auternatieallyvapori zer. 251 n one enbodi ment, the
system may generally conprise neans for controlling which of the first and
second sources of liquid petroleumgas is to be utilized. The system may
conpri se pipi ng Preferabhg therfast source of dijuld petroleum gas may be contained in

15 one or more cylinders situated in a first chamber. The system may comprise a
second source of liquid petroleum gas contained in one or more cylinders
situated in a second chamber. The second source of liquid petroleum gas
serves a backup or secondary supply of liquid petroleum gas such that the
attendant will be given time to attend the replacement of empty cylinders in the

20 first chamber when the first source of liquid petroleum gas is running low.

The system may comprise a second piping assembly connecting the

second source of liquid petroleum gas and the vaporizer.

25 In one embodiment, the system may generally comprise means for
controlling which of the first and second sources of liquid petroleum gas is to
be utilized.

The system may comprise piping from the first source of liquid

30 petroleum gas and piping from the second source of liquid petroleum gas both
of which pass through a manifold controlling which of the first and second
sources of liquid petroleum gas is to be utilized. The manifold may be

configured such that when one of the sources of liquid petroleum gas is

2



30 petrol eum gas and piping fromthe second source of |iquid petrol eum gas
both of which pass through a manifold controlling which of the first and
second sources of liquid petroleumgas is to be utilized. The manifold may
be configured such that when one of the sources of liquid petroleumgas is
runni ng | ow or becones enpty supply of gas will be switched to the other
source of | iupming poew rasl becorges emptynsupplnldfygad wilbtbee switoheld totthe other f ol d
acts as neans for .auto-changing froman emty,cylinder to.,a full cylinder.
Sin-one emngaheel 1HLRLSRIEReAS BoBrRrRARY Y i Bl avdrab 1é mapitaBpds
Sensor arraggffednd feEheoicidmfisy fron 8n ehty cyfideriteiatalagheddy y and a
second pressure sensor arranged to detect préessure in thé second piping
assenbly. The pressure sensors may include a third pressure sensor arranged

to det th | th ' . Th
ressur e 16 sencht SMarradiEy 68 GRS s TR0 S il APRL B et oo
gas pressursensortdrtarigaid © gétechpresssifanin the ikt pipinyisisembdy andl 4 iseténd

pressure sensors in the systemall ows detection of pressure condition at
di fferent |PEESUEHSENSON HEarged éondetentinressirg intthe sseanchPipilg assginble a

plurality ofndiesE RAERS Iagrighg@'gf@wwpt s%ﬁ?éjggngtﬁl&%fr%edwo HBRct

pressure sensors. I n a specl ment, € pressure gauges nay I ncl ude
a first pregasipeesmaugehetvesacthedcpntesisimeang aarge the viaporidepr d$wupeessarge,
and a fourth and a fift ressure gauge, confiqured to disp]ay readi ng of
ot esour 8 deteicny A 3 TourkypiiRedis seht dtaoad @ dedBl ads PSS
sensor, t heintthbrtﬁir@rp%ﬁgra%séﬁfwr ThaBoliBRnl FUhliflipRs BRsSYlRe 8BRS in the
respectively. It is to De understood that the pressure sensors and the
pressure gasigdemnaljowsidategtionsiafgpeessure egnditiosr at elifferent laeationssirothers
pressure SV\'%);S %ﬁs. However, in other enbodi nents the pressure sensors and

t he pressur 3 ges nmay exist as separate devices, and 25 they may be

organi zed in a single location such that manual checki ng of pressure status
or operation status of different |ocations in the system can be conducted

conveni Ent Iy in SHEaRpcHIq SKStEM AeayicamPTiRe BRisalileoh RIRREYIrPrgAUIES  Tor
exanpl e, beinﬁfcr@gge%réésnﬁe' Yefected Bﬁ{‘gﬁéa {;rﬁgghwese%%rges M4l gb'%éelfi%o

pet rol eum gas. in other enbodi ne each pressure sensor nma
coupl ed wi t ambhoginearsturthe gpregsuten gheigest maydinchdlec &t dirgir peessues ggauge, a
respective Iscg)ccoarl1tdi %Péssure gauge, a third pressure gauge, and a fourth and a fifth
pressure gauge, configured to display reading of pressure detected by the first
20 pressure sensor, the second pressure sensor, the third pressure sensor, and
the fourth pressure sensor, respectively. It is to be understood that the
pressure sensors and the pressure gauges may exist as single, integral or
separate devices or as pressure switches. However, in other embodiments the
pressure sensors and the pressure gauges may exist as separate devices, and
25 they may be organized in a single location such that manual checking of
pressure status or operation status of different locations in the system can be
conducted conveniently in one location if needed. The pressure gauges may,
for example, be arranged at a location remote from the sources of liquid
petroleum gas. Yet in other embodiments, each pressure sensor may be
30 coupled with a pressure gauge to detect and indicate pressure at a respective

location.



In a preferred enbodi ment, the control panel may be arranged at a | ocation
renote fromthe sources of |iquid petrol eum gas. Preferably, the
system may be configured to output an alert nmessage to 5 the electronic
devi ce when at |east one of the follow ng conditions has taken place: (a)
pressure detected by the first pressure sensor falls bel ow 40psi; (b)
pressure det ect elh Bypraferred cernbogimarduthe sontrol paakl snaybewarrapged at a

10(c) pressu g§ t thi q% essur ensor_falls bel ow 30psi; and
(d)pressurek§8ﬁ§@ﬁ%h8 #¥Wgﬂﬁéﬁ¥Y¢F 8@§§ﬂ¥88géﬁgg}g?%lls bel ow 12psi or

16psi . These different pressures may be detected by the five pressure
gauges 15 descri bed above. The nessage may be in the formof a text or SMS

nessage to be seRtefetably,dbe|systam phahbe sopligyiedde atpuhanelerhmassageite h t he
use of ch h gg%%p f. - I s or
operati géjn s%@%lggﬁhg{ca(ﬁ?%é. at feaaré} %ﬂgﬁ%@%‘tﬁbe%g?%ﬁ]¥oﬁ{g8§%# P o%’ﬁ%%nel
may be confplgeeed to generate a nessage when power supply to an el ectrical
power consunption unit (e.g. the control panel, the vapori Zer%& i's

i nterrupted. 25A@or dPIRFSHE detectashby tha et peassurespnsdals PAGBAORM, there
aast a first sobloe BRCTIRG GeRcBd O the iobaRl ARsure sRrspt ML B, oas,
(b) a vaporizer, (c) 40psirst
10 (¢)  pressure detected by the third pressure sensor falls below 30psi;
and
(d)  pressure detected by the fourth pressure sensor falls below 12psi
or 16psi.
These different pressures may be detected by the five pressure gauges

15 described above.

The message may be in the form of a text or SMS message to be sent to a
cellular phone supervised by an attendant. With the use of such system, the

attendant can be alerted of any pressure status or operation status instantly.

20
In one embodiment, the control panel may be configured to generate a
message when power supply to an electrical power consumption unit (e.g. the
control panel, the vaporizer) is interrupted.
25 According to a second aspect of the present invention, there is provided

a system for monitoring delivery of gas, comprising (a) at least a first source of
liquefied gas and a second source of liquefied gas, (b) a vaporizer, (c) a first
piping assembly connecting the first source of liquefied gas and the vaporizer,
(d) a second piping assembly connecting the second source of liquefied gas
30 and the vaporizer, (e) a third piping assembly connecting the vaporizer and
appliance of end user, (f) means for controlling which of the first and second
sources of liquefied gas is to be utilized, (g) a plurality of pressure switches

coupled with the piping assemblies at different locations thereof for detecting
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pi pi ng assenbly connecting the first source of |liquefied gas and the

vapori zer, (d) a second piping assenbly connecting the second source of

| t quefied gas 30 and the vaporizer, (e) a third piping assenbly connecting
t he vaporizer and appliance of end user, (f) neans for controlling mhich of
the first and second sour ces of Ilquefled as is to be utilized, (9g)
plurality ofresperesand sANding: srespastived smﬁsr perrespentingistee tbei deteﬁced

di fferent t ect ctlve
Si gnal o corneepuRon N, i o) 5 ool R CcuiRfed B4 g IRPRE
control panskitc@snendeddaptedido ppm@rm GorfeNldrC heste apredeteptingd t actiisf @ m one
or nore predeterm ned actions in response to the signals or the detected

pressure, wWeSPeNse tpdhe signale Prhth%dj%e%{@f’ iRSRSSYrEe wh%elanthgc@resﬁtqrmmed
| |
generatigid SRR 3a8uba’ afiCldclBhY of Jgbhdibfifls! 8" TaRhqR! 961 ' QOGS &

supervi sed by an attendan I'ng-t aspec

present i nvmeﬁetmmmécbebzctrsnmdmmmdupemseumyaui attendarntr i ng del i very of
cylinder-containing liquefied gas in a gas |lo distribution systemto gas
consunption units and maintai ning the gas distribution system conprising

the steps of (a)A&&sBg f0a IRird E%ﬁéét%fetherpreﬁ’@ﬁtﬁhv&ﬁhoﬂ h&e i‘srbléﬁndle@aagt one
| ocati on of thhgdgas di stribution system ci/gone Or nore pressure Sensors

and/ or opermﬁt ﬁangeltmfehgeweahgyhr( r-qentiningi ll;@t_leﬂﬂdagaﬁ inhe grs ect ed
o edbt ofth rdattBuliBny SHaRfon el S AmaBh FRE L aRdoraatiaibde e | o

status bei ngisthibution systemt addneprisingli the Ostepé Cof g@neé@ﬁdtmg §a¢ pressmecor
nmessages to be sent to an el ectronic device supervised by an attendant when

the det ect cePeAHaR §fatus#i ablerrbong 1asafiop of e grsrintEb WioreprSieMOYRARAG! er s
01 1\ 1%, 9Ct Rl BRRIEI OBoALARUS AL DebaANMh | MO ABERRLHhEafOn Ty O

and (d) atten ens causl ng ete pressur
within pr ed@rbeessmgddatacef)ttlaé)ldeteetedngasermessurehas et wt:teﬂ*derotber deten:rtedst at us

i st i Ui eSS eieoRerD BerLroTPTEBRE, Frosh AR YREIRS: P BISEH St em
may be a |igetebteRedpetbBOstRSs %FH% ﬁMh'é&eEtéﬂ@Ebn&ﬁoﬁ\C@@@haﬁthr@ éhd ourth
aspect of the present iInvention ere is provid
or more messages to be sent to an eIectronlc dewce supervised by an
attendant when the detected pressure not being within predetermined
acceptable parameters or the detected operation status not being within
20 acceptable condition, and (d) attending to problems causing the detected
pressure not being within predetermined acceptable parameters or the
detected operation status not being within acceptable condition, and (e)
restoring the gas distributing system to operational condition. The gas
distribution system may be a liquid petroleum gas distribution system.
25
According to a fourth aspect of the present invention, there is provided a
system for monitoring supply of gas, comprising (a) at least a first source of
gas, (b) means for facilitating movement of gas supply, (c) a first piping
assembly connecting the first source of gas and the gas movement facilitation
30 means, (d) a third piping assembly connecting the gas movement facilitation
means and appliance of end user, (e) pressure sensors arranged to detect gas
pressure in the system, and (f) a control panel connected to the pressure

sensors and adapted to perform one or more predetermined actions in
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system for nonitoring supply of gas, conprising (a) at least a first source
of gas, (b) neans for facilitating novenent of gas supply, (c) a first

pi pi ng assenbly connecting the first source of gas and the gas novenent
facilitation 30 nmeans, (d) a third piping assenbly connecting the gas
movenent facilitation neans and appliance of end user, (e) pressure sensors
arranged t o'e§ppese tgsignplsciesaivedi fhet $ignalg sosiespandingfty pressie detegied én
connected t . eS .sensor.s and .adapted t.o perform.one. or, nor.e

pr edet er m n%dpe;g@? i&g\ﬁes %%&'oﬁ%s EQ) n@g SLStEMy nﬁ’ﬁ?r?'@c&e\/ Lledetgamined, gpéons
correspondiinglude pheastiore ofeigeatritingn aa nicssage! to/Gd ot @A idesidhatsy st em
wherein the predeterm ned actjions include an action of generating a nessage
to be sent €§CHORIESeyiee Tupedyised byAnatrdarnd. supervi sed by an attendant. 5
According to a fifth aspect of the present invention, there is provided a
system for nonitoring delivery of gas, conprising (a) at least a first
source of |iquefAecbrding tond fithsaspend of thie peesyntlinvrrefone thgresis droyidedans for

facilitating novenent of gas, supply c) a first piping assenbly connecting
the first s fep magniar aew'e@%gaé ggﬁdcernenalas (ot ieast 3 AEstisouses 6F

means, (d) ey ' | a0k
l'i quefied glgqsu'%g%gr%hégbgggw r?g\égﬁnd;%'{:ﬁ %c?gprﬁgﬁa%%nbgngaﬁg%? gS@gH{ ff}él‘cr"g;tpl)rl‘gpl ng
assenbl y comorementof pas gapplyp (@ reefitst piping iasseinbly carmesctiagdhe fipdti soucee of

d ). f trolli whi ch, of . the first anpd
of Vool (o R 4 AOMe Bep T RTmRlianidh bebit. B BECTTH obdHl { ores
coupl ed wi thsdentblpi abn@ecesﬁv%erméi eécaiid dédures eot llpefibdogast bﬂﬂe‘ﬂiefﬁs

ndai e

detecting pressure and se ng respective signals corresponding to
det ect ed prag¥emendfaciiitation irseansan@) @nlhird piping assemhiy cevnerticgehe: @as he

pressure SbeheeEnd AR ol anPeLLPTIBARACE" of Oy BIGHC!E Hasd a6} i ons

in response to the signal's or préssure, Wwher’e
pr edet er m neahtadlingomdichdf uthe first sartd secoriid goneces iof diquiefied sgaxe i ¢0 be
delivery to g predeterm ned el ectronic device supervised by an attenpdant.
Accor di ﬁ'ig t%tﬁ'_éggi _&3@ BYGRIY ohpresrure sudiches icayBled Wi thepiling aspembliered a
g?ts[‘ff'baz i gér:tnbffféFéﬁtglo%{in@tMer@‘of F3t | JeRELtingOPre¥slitd G Sehding Apective
signals corresponding to the detected pressure or condition, and (h) a control
panel connected to the pressure switches and adapted to perform one or more
predetermined actions in response to the signals or the detected pressure,
20 wherein the predetermined actions include an action of generating a message

for delivery to a predetermined electronic device supervised by an attendant.

According to a sixth aspect of the present invention, there is provided a

method of monitoring delivery of cylinder-containing gas in a gas distribution

25 system to gas consumption units and maintaining the gas distribution system,
comprising the steps of (a) detecting gas pressure or operation status in at
least one location of the gas distribution system by one or more pressure
sensors and/or operation status checking means, (b) processing data of the
detected gas pressure as to whether the detected pressure being within

30 predetermined acceptable parameters or whether the detected operation status
being within acceptable condition, (¢) generating one or more messages to be

sent to an electronic device supervised by an attendant when the detected

pressure not being within predetermined acceptable parameters or the
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25 systemto gas consunption units and nmaintaining the gas distribution
system conprising the steps of (a) detecting gas pressure or operation
status in at |least one |location of the gas distribution system by one or
nore pressure sensors and/ or operation status checking neans, (b)

processing data of the detected gas pressure as to whether the detected

pressure bedtgctfd: ppgratipn, saluseat heing cwiéhinapreepiablensoadition; antbt(@er t he
detected op i in i.thip.ac I ption, 2r at i ng
one or nor egﬁn@sds"g e?t ?é)ﬂégleéﬁgéenga&dﬁgn&e ec%qg%t%?c?)cﬁ %ﬂ% sng)gepéﬁée ﬁ@r{ an
att endant whredetdrmined ecegtgbie garametars beithg détedtied ppedtioar stated not
accept abl e paraneters or the detected operation status not being within

accept abl e PRV acgertable cerditioni ang tey restoningthe aas<diskjibuting g¥siea ed
pressurea n anre : [

et oct ed opg G BRoPHAHREILLE: HRRARRARYZRA Ay BEE Muid ferblidm
restoring tgas distribditionrsysterhng system 5 to operational condition. The gas
distribution systemmay be a liquid petroleumgas distribution system

BRI EF DESCRI PTI ON OF DRAW NGS Enbodi ments of the present invention

w |l now be described by way of non-limting exanple and with reference to
t he acconpanying drawings, in which:- 5 Figure 1 is a schematic diagram
showi ng an enbodi ment of a gas distribution systemaccording to the present
invention; and Figure 2 is a schematic diagram showi ng a control panel that
may be used in the gas distribution systemof Figure 1. 10DETAI LED

DESCRI PTI ON OF PREFERRED EMBODI MENTS OF THE | NVENTI ON Figure 1 is a
schematic diagramillustrating an enbodi ment of a |iquefied petrol eum gas
(LPG) distribution systemgenerally designated 2. 15The system 2 conpri ses
a first source of LPG 4 contained in three cylinders situated in a first
chanber, a second source of LPG 6 contained also in three cylinders
situated in a second chanber, and a vaporizer 8 for vaporizing LPG fromthe
gas sources 4, 6 or facilitating novenent gas in the system2. The first
source of LPG 4 and the vaporizer 8 are connected by a



20 first piping assenbly 10 for transporting the LPGto the vaporizer 8.
The second source of LPG 6 and the vaporizer 8 are connected by a second
pi ping assenbly 12 for transporting the LPGto the vaporizer 8. A manifold
14 connects pipings fromthe first and second sources of LPG 4, 6. The
mani fol d serves to effect auto chan ingl_ of gas supply froma gas cylinder
that is enpty 25 or runniB@Eﬁ)WEtSLgB UON @&sD bﬁ/@s I n other words,

the manifold 14 g t I ichiof the firs nd secaond
sour ces of Lpe a£moudfiefisid fiel freSEHt ieptih s PpulS deskibed iy FSERTS |
is to be undenitmitey telxample D wibnrefetdrite tdeheraadcomighnithidawings, in
vapori zer 8 |s shared by both the first and second pi ping assenblies 10,

12. In thi sWBi®Bodi ment, the capacity of each 30 cylinder is 50Kg. It is to
be noted that the .neanin . "liquefied". can be a matter, of degree |.n that
Che erm I THET b & achsrnls Aalai iiad 5 SRoleiRedtl S ses e EPulidhc of
storage. systemTdauordihg tto $ite! presedt invertidnsaid/es as a primary fuel supply
whil e the second source of LPG 6 serves as a backup sup I{. The
system 2 cohigtredsisa sehemalic giagiaasshowing azeoatmlnmelrtga maysbe ypedirer 8

and appli an&gfp%ﬂdiggmwgﬁitsk‘%%#%Efﬁu}g 1_such as kitchen and i ndoor dining

ar ea. I I's enb préssure sensors are provided and are
coupled with the piping assenblies to detect gas pressure in the system

(i oker 01 nes HREAINS DI ERMHON B BEErtetRRD FREHBEYES 08 e 20, o
24. Five pressure indicators or gaugRs/ETIcN. 30, 32, 34 are connected to

the pressure sensors 18, 20, 22, 24, as shown on the left hand side in
Figure 1. 15The bigussirie agohg¢mate diagieen dustistimgan ersbediment ofia ligopfied The

From the fi Peroehmres LARLHHILIELT SR delelindRid St on i n the
pi pi ng assenbly 10 between the first source of LPG 4 and the manifold 14

reaches 40psi or_above, the pressure gauge 28 is configured to output a
signal ¥o a 20 chherastemnelcomeprises pefirsk sourorof LG4 igontaineddaciieg i on) .

This h _ P : g . |
Tust roph acol aeoRiRtp ifa fsf EREhOLE 4 Becofld sAREE T PR EritpiiBaiiep o
PS5, is al sin phreeetyliidetfpsituatédi in 25 spcesd uchamberyeca® & eedporizer | fidocat e

[ i id pressure, of econd source of LPG 6 fr, the second chanber. Wen
pr assur & dotaRAEG PG HSTb MR B8R SOHGase" o8 (31 180 HELBRIT S VIR RE GRS 1PN econd
source of L&Eiémand ttHerirspRblikdedofl BPGe2EmRStHEOPSiorer BANE cofMECtEd BYSAIT €

gauge 26 is simlarly configured to output a signal to the control panel
38. Thi ¥ hafiist miping eassemably et@fdr dtanspertingsthen LB 4o |thepeaparizena. sthe us or

ha | ust DESOERATES ik Bkl RSB PBP e connesish, BRBRSHS Bty
gauge PS3 3dsseprily 12 fondtardipdrg/s tive aB0r® the tvaporizer 8. A manifold 14
connects pipings from the first and second sources of LPG 4, 6. The manifold
serves to effect auto changing of gas supply from a gas cylinder that is empty
25 orrunning low to a full gas cylinder. In other words, the manifold 14 acts as a
gate to control which of the first and second sources of LPG 4, 6 is to be
utilized or transported to the vaporizer 8. |t is to be understood that piping
connecting the manifold 14 and the vaporizer 8 is shared by both the first and
second piping assemblies 10, 12. In this embodiment, the capacity of each
30 cylinder is 50Kg. It is to be noted that the meaning of “liquefied” can be a
matter of degree in that the term “liquefied gas” encompasses gases that are
compressed for ease of storage.



pi pi ng assenblies 10, 12 between the manifold 14 and the vaporizer 8, or
nore accurately in the piping assenbly (10 or 12) between the gas source (4
or 6) which is being utilized and the vaporizer 8. Wen pressure detected
at the location falls bel ow 30psi, the pressure gauge 34 is configured to
output a 5 signal to the control panel 38. This happens when gas |evel in
the runni ng chanbbe first speicg: ph&PS dasery@s| @y @ pomasy fueksuppiyrwhibghe

Functton. of “S0Y B SOMEHG o 6P 6 Shiveicas ABAGRFRIBAVLE i n ana change over the

supply of gas fromthe enpty cylinder to the full cylinder. At normnal
operational condition, the 10default pressure at the location is typically

above 30psi . he 13yste/ned sermBPERafy 8sthid Pying |assembly o306 ponnastind e are
pr eset 1@%'- APSbolj WWE! W r FUHESS

i ndi cat Zst gas prrggggr e | %b?'héer%%?gﬁtﬁg’“ﬁ%@@ﬂ%ﬁ@@%qgmﬁ%‘egm o?‘ ?ﬁﬁ]@g%gri zer
or between difingha&reaapori zer and appliance of end user. \Wen pressure
detected at the location falls bel ow 16psi, the pressure gauge 30 is
configured to output a signal to the control panel 38. This happens when

there is a mal f umChisO&mBadinenthfout Yre&slré seh8brsCadibfideasihd &@ ddipkd zer 8
is choking. On the other hand, when pressure detected at the | ocation rises

above 16psi With ke piping assemhliestedetest gan breasueel in theosygtem. alhe focatiens

si gnal th ont r ol nel 38. Thi appeps. when oper at.ion ,of the system 2
e est o EresSlreh Sears re [lstalRE I PR Sk f RS Mgl s BEe S
normal operel @iidherc #ns tar théyardededighatetessure, @2t | pret psssure

typically ranges from17 to 2(;£8§i. It is to be understood that the vapor
pressure atiNdicatargiorgaligesmp, & dthid¢, 8¢ argganngatadto the pregsiie $ANSO&ir e at

25t he first 1gmfb,%?Sﬂgggis%%égi?%q‘ghihgﬁdasrﬁe i IgigﬁFe q\Wen pressure detected

at the locati'on el ow e pressure gauge 32 is configured to
output a signal to the control panel 38. This happens when there is a major

mal f uncti oni ng or, breakdown in the_syst 2, f 30 exanpl e, when. ong or
Tor ¢ cotibonent's [0S esSiey 92UBC 5B o lRbEIR FLit ol RESSnah HOPSE hefMhand,
when pressup@s98ice§afsb 28 delbRs tOGitRB Presfire TN filstRurcd BELPIES $idhe
gauge is conflgured t0 output a another signal to the control panel

the first chamber. When pressure detected at the location in the piping

assembly 10 between the first source of LPG 4 and the manifold 14 reaches

40psi or above, the pressure gauge 28 is configured to output a signal to a

20 control panel 38 (to be explained later in the description). This happens when
the first chamber is in full operational status or has just replaced with full gas

cylinders.

The pressure gauge 26, labeled as PS5, is also preset at 40psi. This

25 pressure gauge 26 seeks to indicate liquid pressure of the second source of
LPG 6 from the second chamber. When pressure detected at the location in

the piping assembly between the second source of LPG 6 and the manifold 14

reaches 40psi or above, the pressure gauge 26 is similarly configured to output
a signal to the control panel 38. This happens when the second chamber is in

30 full operational status or has just been replaced with full gas cylinders.

The pressure gauge 34, labeled as PS3 is preset at a pressure level of
30psi. The pressure gauge PS3 34 seeks to indicate gas pressure in the

9



38. This happens when the major mal functioning in the system 2 no | onger
exi sts, for exanple the vaporizer 8 has resuned functioning to a limted
extent. As it can be understood fromthe above, different signals will be 5
generated and sent to the control panel 38 under different circunstances.
The control panel serves as a single device to collect all these signals
for processpiping assenliesr 1, 1r2abetWe@nttbemamfold1|1éranmthmelapmnidemBj or mener at e

predet er m ned ages i n. response rec ved. A skil)ed_person
e art  SrauraRl0 8 s fieing Bapenbl 10 S s Patydatiel Sk sohiieny S 6
conventi onalhitACisNbéing MRS sardtinQaposalt & \WhehhsreBE@@eBEtectRE B tifd-
Figure 2 illustrates a front view of a particular enbodi nent of the control

panel (or aloaatiempials peksv @@@@hcmﬁgplte@suweegpueee% i$ ioosfiguied. torlestnuba i n

ot ai ned  ovond 1 1 ERSeUBe BES s RaobBe i SR8 o8 RCRE it 1

conveni ent ¢irabenis fdpveratmgﬂaeruan@w lelvel e aEtYI%tsgnthaiﬁh%%MIrr@sspaWIhe@S i's
provi ded with a nunber of inl for caonnection to the pressure ?a es 26,
)

28, 30, 32,Pressurgsefected atythq H@caimséeihe bglavye20nss, theg funetions Oar e
connect ed t@qér‘%n#%‘?ttﬁé’ SRR vﬁﬁ‘k?ék A ddgc ﬁaﬁgé%ﬂv@? tﬁé‘%"uﬁg gn?fzggs from The

control pane S con gured ener at e messages to be
el ectronic tﬂxevemty raybndernm the (ﬁmat:yl(mierl nAt Irmosmah‘opératmnﬁal cohditivas sleges

are sent wirele na.to a ul ar,_ phone or digital handheld
devi ce %peﬁ’?)@gg %%ﬁ aiﬂ?%ﬁ&éﬂ?ﬂéﬁwva yaggve Sl1n this enbodi nent, the
pressure gauge PSI 30 is connected to zone 1 in the control panel. V\hen for

exanpl e the vaporizer 8 chokes, while the va(gori zer can still convert LPG
to vapor gas to The @ressurecgaugeas Ble32uiaheledast RE1vaisb P Shsargi prespt aheaker

of the cont Tl gt 288" ipsReiyEl. “YHRMERTER e dnnliessaiilty iidbakoge ™ *
pr edet er m ne@ssERS ROtheApiphtd aksemblyt B6 zdownstreatn @f théwaperizeABE beeseer ant
Vaporizer choking”, Fromthe tine when the vaw)rl zer chokes until the tine

when t hEy e the S?BQT&WV\?% appliared\af, erdhdiser; s '}ﬁlﬂ @é‘l”f%“r@b‘!ﬁ}?cﬁeﬂoa Mfir s.
On recei pt | eyi ce,
the att enda@tt: {(lzégﬁ fﬁpa?’?ﬁqﬁg%\cﬁggn%ﬁe%g% ?ytﬁkgé ?ybf{g%@ glug)er Vi ce
t he vapori zsign8l. to3heecontres panel @&ug’«hlmpMS whah $kner(eoiaraamalfdnctuomngnm 2in
t he control ane en for e e the. vapari has.resungd
funct i onal . TR YSLa T  OLErAMblE WASH e VaRaTZ6ABde CIRKINge PP SF BEMIINagE. « o
generate a Whéﬁ%@éﬂr@%t@&éaaﬂ%é%ﬁﬁoﬁtr‘PéiasZQcE@ve216|§‘s|9the Sréskate ghse
restaurant, Vaporizer choking cleared
20 is configured to output a different S|gnal to the control panel 38. This happens
when operation of the system 2 has restored, for example when choking of the
vaporizer 8 has cleared. At normal operational condition, the default pressure
at the location typically ranges from 17 to 20psi. It is to be understood that the
vapor pressure at the third piping assembly is lower while the liquid pressure at

25 the first and second piping assemblies are higher.

When pressure detected at the location falls below 12psi, the pressure
gauge 32 is configured to output a signal to the control panel 38. This happens
when there is a major malfunctioning or breakdown in the system 2, for

30 example when one or more components (e.g. vaporizer 8) a.re not functioning.
On the other hand, when pressure detected at the location rises above 12psi,

the pressure gauge is configured to output a another signal to the control panel

10



10 The pressure gauge PS2 32 is connected to zone 3 in the control
panel 38. Wen for exanple there is a system w de breakdown, the signal
sent to zone 3 will cause the control panel 38 to generate a predeterm ned
nmessage associ ated zone 3, e.g. "Gas system break down". Wen there is
system wi de_ 15 breakdown, the time until the entire system being

hon- per f or "dtg Mis$ Ihappessovhen thedmajec saitungtioning indbsaystam 2 ine engendant

"L 00 bake AR b4 G5 A RSPl D BBRARIE IR, O,

connected to zone 4 in the control panel 38. Wien the system has been
repaired, the signal sent to zone 4 will cause the control panel 38 to

generate a pred o rifi GRIY b Judlgsstaed oltrpay dbe 2ahavey, diffegent: %Qaﬁé"t”érﬁe
running’s ﬁ@%ﬁerﬁﬁﬂi éﬁ‘d@ehﬁo“{ﬁ@%&{t@gﬁaﬁé% gﬁgﬁﬁﬁfg‘éﬁi}@mmmes. The

predet erm nmessage I's sen esi gn evice 1§

det erm ned tontwii panglr sepuerse agaagsingte cdeviex tted colledt alli tHeseosgnals tfbe
control panel 38 and particul ar signal received by the control panel 38.
Fach sone | HOGRESIB8n: 1R BARES! BANEL A5 a8: S0 AgIE. bARs: aRdotiipeRedte
desi gnat ed ﬂf%'ﬁ%@ﬁwinérd‘%&%a@é@@ﬁ#@éﬂﬂﬁ%@ﬁo%é%@%l%Béivée. 0 Qkiiled Per&sh by

t he handheld device reflectS the conditions (e.g. pressure, operation
status) of inhthesggtwith bave no difficuities ¥y edepting iandcansigoming sasyventioaal when

gac, “oolo SOl RENER Broslesuhbfe B P PR BNGERhS; ol ' 7 om e pr cesure

gauge PS3 34 and the control panel 38 is then caused to generate a nessage
be sent to the handhel d devi ce, e.gi. 5 Qutlet; ABC Restaurant, Gas running
low' . On recei ptFigire Biikusteates gdrontiiewof arRprtieulangmbodimeat efdheicosth t o

repl ace the?%%gar iaféQnFé%hé‘lg%rssa%& inﬁc;”t'o' theYpreadrf ﬁwgh{iﬁﬁ’.u%é ‘?n;tﬁe no
urgency as fthe non-operating chanber Can serve as a backup supply of gas.
I n this enbfigliresstwhathe usapplouldtegds avéddl lifeicontol pamelyarshvis rdtaineddof i r st

hanber_to the oth hanber when the first. 10 chamber b ty. Thi
< achi B edNSiraEpYROERo ThmPeRrel Fanel GBis SUENGRD 9 SORTONPTHBORIAL:

chamber andfo?ﬁ?é]nfe'ﬁ%n@éfo?tﬁé)sw&rr@tﬂ@é c6MPeRInel 389s Pr&adged QittaaemBes 34
is al so connected to zone 6. en there is switch fromthe first chanber to

t he ot her cofdnigés fortapnnection te the)RIRFEURSEaUEeR126a28, Hhal2, 13¢. zopecificallyi ch

cesoct at od SRregsuYloed 2 260905354 Brd Cotietibl S R conipandfanat,
On recei pt g@ffetdit zonas agsrelly t he attendant at the digital handhel d devi ce,

the attendant can arrange serviceman to replenish the first chanber with
full cy?d nders. 20As expl ai ned above, when the chambers are replenished

with full cylin , 1 L v
pressure gaﬁge P éé:gh?gl @%ﬁ%ﬁ%ﬁ st%rb)ﬁgzlgﬁgqugaehgrét@gﬁ %?%ésgsél%@ g%ﬁg@faﬁ?% 26
i s connect eah tetectmmic 8evidkean a hembter bcatibimntbe thissembodiererdhthe mieskages |

S ot e oSt Wrelasly S M ahléhdd f5 % o8I Bhons *of dighal nardheid
device supervised by an attendant on duty.
25
In this embodiment, the pressure gauge PS1 30 is connected to zone 1
in the control panel. When for example the vaporizer 8 chokes, while the
vaporizer can still convert LPG to vapor gas to a certain extent the supply of
the vapor gas will be weaker due to the choking. Under this circumstances, the
30 signal sent to zone 1 of the control panel 38 will cause the control panel 38 to
generate a predetermined message associated with zone 1, e.g. “Outlet: ABC
restaurant, Vaporizer choking”. From the time when the vaporizer chokes until

the time when there is system wide breakdown, there is typically about two

11



25 the control panel 38 to generate a predeterm ned nessage associ ated zone
7, e.g. "Qutlet: ABC Restaurant, First chanber gas full". On receipt of the
nmessage by the attendant at the digital handhel d device, the attendant can
have an updated status of the first chanber. The attendant can then renove

this task fromthe to-do list. Simlarly, when the second chanber is

repl eni shed@gswi On feaeliptcf thﬁjmeﬁsrageow ¢he atteadant abhdibe digital fransheld
gauge PS5 e g e t ngl

Genarat o a Sribes URnAHeAeahOREh HShAERTOhERBIC S TGl b iy E

Rest aur ant , séseicertie vapotiasr 8las ful | " In the above enbodi ment, while
the pressure sensors and the pressure gauges are explained in separate
devices or concepts, they may exist in integral devices or discrete

pressurea switch i nse
to the g’et ect edegréegs%%ﬁg(\gtdu@g Pﬁ?sﬁgfsvae@g Oﬁgréerr%gjtﬁrgzs&ﬁ:%gﬁ !1 th?ecfg‘?rzrgph

t hat when epari&ir380rV\ﬂuarhfarlﬁxatmp1e3 ttaeeaperprierrhashm!swv‘nemfl.fndtlbnawItlneldgnal t he

attendant will autonma ei ve SS | n the handhel d device
S how o ot sat Bretna2swiiLcaus g Fonfiel ParaniB D deneral o REARIETITAG can

assi st the r’i‘r@géédﬁ laB8ociBfddOrbhé 2 r&ga‘mmcm@i redthonef vapbsiatneHdking asks
in an efficient nanner. However, in an alternative enbodi nent the system
may be provélga@dii th seni - aut omat i ¢ i nput means. The sem -automatic i nput
means NR)\; include a left button |located next to the first chanber connected
to zone and a right button located next to 15 the second chanber

connected to ZOFI'Eh@Tpr mebhegee?sa garamohnsctettbdone 3 aptrentsitral pange
first chamber with full cylinders, the serviceman will press_ the left

button onc@%erWhﬂ@ far §¥%jﬁ§|e there dsa@ ?Y%%W'd@a%%lﬁdph@ domsignal sgatto t o
t I |

i shed r el o HlEsUERARE cort pafel 36 T, dlefate) < gPeddlennfied METRApeas

servi ceman associdtéd ;zoae$3 tehg “Gaghsysternthoealodoans.e Milheny thereiig sgstenowidme 8

whi ch t t | t.h the h held d
e

super vi si onsrrtfrteeasowe%éwr%ffthemwbbgag‘é/byrtﬁeratén&an@la%Qhé hagikdl arfhed her
25 operation status. In this enmbodinent, “multiple conponents (e.g.

vapori zer mewcmtthelattmd@nt 8an airaagsom@enmn 6 eepain thet gystemnema meeg at or
(not shown |@ h '#]lg The isolator is also connected to the control panel

In the & 8 t there is a power failure, the vaporizer 8 wll not
Work and supply of gas will gradually cease. At such instance the isolator
will send a signal to the contraol 30 _panel which the&égenerat es a

predet e30vi ned nebRegEessyire YaUas e Pd '%I@WB%C"GQ tg zong 4 jnethe getrapanglir ant
Power fail U;f When the saé%ﬁph %@n%ﬁaira tt‘ﬁe@]@nél\iﬁr@t& ondss Wapeaesk the
nal t 1 ch

i sol at or send a si the co devi en generates a
pr edet er m rtbe ctmtr@dageneb% I&egbaet#’lela]br@determrn@ messagelassociald Rerse dur ant

Power back to r mal hough the control panel 38 is powered by an
ext er nal po?vgr Qg%%%%ten] Eunmng
25 It can thus be understood from the above that which predetermined

message is sent to the designated handheld device is determined by which
pressure gauge is connected with which zone in the control panel 38 and a
particular signal received by the control panel 38. Each zone in the control
panel 38 is preset or pre-programmed with a designated message. The
30 predetermined message sent to and received by the handheld device reflects

the conditions (e.g. pressure, operation status) of the system 2.

12



al so has a backup battery supply. The control panel 38 is configured to
send a nessage e.g. "Battery failure" to the handhel d devi ce when the
battery is no | onger working. When the battery has been replaced, the
control panel 38 is configured to send a nessage e.g. "Battery back to

normal " to the handhel d 10devi ce. From t he above described scenari o,
it can be under sTB®@&ystem 24s canfiguradsuch dhatriwhen the aperating whempes\os then

a1 wi e h on2Poraihe 5 AbbE 24 PR vE b Bl 2BhE SR B BARE G
devi ces nmay3®evilt caueivd adcsigmaltfiem 2hié ppessiire YavigermSS Bdharid ée BomtrolPamel
personnel can be advi sed of status of various operating conditions of the

systen(s). 0§ thes saused ieedangiaty adnessagePe sentdedhsl angheld dewca: @bus or

operati S y S e n n

over vi e\%nof bggﬁgrﬁcﬁﬁ?ﬁgﬂébﬁt %@nﬁrﬁ iot e g{skﬁﬁi@) E)fzg%<';]1n ps%llg%r itrt]el es
t asks to beatpenrdamt roath amanglesegatemanrtipaeptacaciher dperatifg dfihdes witlstfalin i n
according to, the present jinvention, mninmal nmanpower .is needed to provide
el T abl 6 suppNgort ATIN 1erS 5 o6 HOSY R HRAIOT ARSIEE0 RATIRE CANSEe
provi ded wijd A Uﬁékbﬁrs&ﬁp?lg%fobﬁgf I8 Vthize enlodifehPUthd Redplyods gt ode

devi ces include for exanp pressure indicators (Pis), pressure safety
rel i ef val vagtomalicaby switehgtenayfirshwhambierde, theuothes rehamlsrewhenl the, fitshe way

val ves, ., one valves, sto al ves. .sol enoi d val ves s detegtors, ,al arm
U onar a0 Telfted heEamest SBolE | s (8 SR B QiRing Tk FRATRIS 1 S
i nsul ator, ¢loss she gateMrbantheafirde 8hamb¥E hnd Iopenl thbQzte t8Ah& \GitierdtematbEre
protection devices (OPD) knockout pot, etc. These devices are indicated in

the Figure 1heprefsuregaygeainnddis plspconngetaddorzong G VYhemthese inswiieh
reading Fi 958 thedhsCOUMBEF I the 6Rit REaMibel, 18 ABLSuA A PBLANdshe rol e

signal to zone 6 which causes the control panel 38 to generate a

15 predetermined message associated zone 6, e.g. “Outlet: ABC Restaurant, Gas

supply change over”. On receipt of the message by the attendant at the digital

handheld device, the attendant can arrange serviceman to replenish the first

chamber with full cylinders.

20 As explained above, when the chambers are replenished with full
cylinders, the pressure will resume to 40psi or above. The pressure gauge
PS4 28 is connected to zone 7 and the pressure gauge PS5 26 is connected to
zone 8. When the first chamber is replenished with full cylinders by on-site
serviceman, the pressure gauge PS4 28 will send a signal to zone 7 causing
25 the control panel 38 to generate a predetermined message associated zone 7,
e.g. “Outlet: ABC Restaurant, First chamber gas full’. On receipt of the
message by the attendant at the digital handheld device, the attendant can
have an updated status of the first chamber. The attendant can then remove
this task from the to-do list. Similarly, when the second chamber is replenished
30 with full cylinders by on-site serviceman, the pressure gauge PS5 26 will send
a signal to zone 8 causing the control panel to generate a predetermined
message associated zone 8, e.g. “Outlet: ABC Restaurant, Second chamber

gas full”.
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of these devices in the context of the present invention. For reason of
clarity and brevity, the role of these devices is not explained herein. It
shoul d be understood that certain features of the invention, which are, 5
for clarity, described in the content of a separate enbodi nents, nay be
provided in conbination in a single enbodi nent. Conversely, various
features of the invention which are, for brevity, described I n the content

of a single enbodi nen rovid ar at el in an ropriate
sub- conbi natlonsﬁ’{ﬁ? %O%rgagwg’oﬂﬁ? Wﬁﬂ?%ﬁgﬂﬁﬁﬁ" é&f‘ﬁ?&a ¥ GEB sure
embodi ment sgauigesl @ré | xpiainad eieh bépdﬁye Qfevitdd- bi rAdnicBpts xRy May EREt in
exanple, in certain enbodi nents the system may be adapt ed fo transport

non- LPG gasintegfabdeyicesnBbdiserate pressureapwitehes femydetecting pressure ard
facilitate es as a punp. Yet in other
enbodi rrgént s%ﬁ@%@ﬁ%éﬁ%§age?éyﬁ@y®t@ %{}ﬂgE?lér m of a portable conputer.

Alternatively, the device for 15 monitoring the pressure status or
operation status_on the system may exist_in a centre or an office in

remote | ocati on. TR Aoyl pmhodimedt s sentigyed sychudhatandien aitharooe b@f("hrrpl es
t h |
may instea d:t(ﬁia?rﬁggrts 1%“"&%@%’?%“?%'% rﬂ‘ﬂP% fHefors Efife %Reﬁdé’dtewﬂile pgﬁr@?gﬁgﬁ'

account . moni t ring 'sup ['i qui
gas, conpr i caty&a(mgssag‘ei insthesbamdieldfdelwaqaushbvmegrantmmr@aﬂn;as(jmt bearecond

acsentl P conil coh otndhE b RS 4R ESinat oS 5P e ey PG csRaianind e

vapori zer; nép AR &f Rﬁﬂe&t@ﬁdﬁ@smbyinC@rﬁ\wwrﬁlgn{dhﬁeﬁeclqaﬂeﬁ@#”lﬁearﬂf
liquid pet roI eum gas and the vaporizer; (f) a third EI pi ng assenb

connect i ng alfRMatiyembedinaat thepsysiemmanay berriovided:wi rg;em@yum@tlcs Epsibr s
arranged t o dghect RS hiEAtHYRatt InplE nidahseHay include a left button located

next to the first chamber connected to zone 7 and a right button located next to
15 the second chamber connected to zone 8. When the serviceman has finished
replenishing the first chamber with full cylinders, the serviceman will press the
left button once sending a signal to zone 7 which caused the control panel to
communicate with the handheld device. Similarly, when the serviceman has
finished replenishing the second chamber with full cylinders, the serviceman
20 will press the right button once sending a signal to zone 8 which causes the

control panel to communicate with the handheld device.

Monitoring the operation of the gas supply system includes not only
supervision of gas pressure from the cylinders but also checking of other

25 operation status. In this embodiment, multiple components (e.g. vaporizer 8,
control panel 38) are powered by electricity from an isolator (not shown in
figures). The isolator is also connected to the control panel 38. In the event

that there is a power failure, the vaporizer 8 will not work and supply of gas will
gradually cease. At such instance the isolator will send a signal to the control

30 panel which then generates a predetermined message to the handheld device,

e.g. “Outlet: ABC Restaurant, Power failure”.

14



(h) a control panel connected to the pressure sensors and adapted to
performone or nore predeterm ned actions in response to signals 15
received, the signals corresponding to pressure detected in respective

| ocations in the system the predeterm ned actions include an action of
generating a message to be sent to a designated el ectronic device

supervi sed by anVVhenepeiern sunpietethe jsofataghas dieﬁurhedfhhessommrmﬂ sendla qui d

petrol eum g urce ui et rol eum gas
pass thr ougﬂarr]r%g(ést pdorﬁ ? g%'F%%Eﬂﬁhim&gﬁgE ?IRIS tfﬁ'a' é{ég‘%&sg%% %es of
liquid pet rmbmanmw déwb@ &9. tOullétzABC Restaurant2Pofves Yotk Asrrealdi Med in

Claiml, wherein the first source of liquid 25petro| eumgas is contained in

one or nore cylinders in a first chanber. 3. A systemas clainmed in Caim
1, wherein the sg | ne or
nor e cyledl nders i n&a cond&&ﬁgr!rgghgpgglsoﬁé\&g e%%pegnﬁgétez gfé]ée &(EF% ?nS
conpri si ng alsedasralbacimiatteryesupply. c'ﬁlmaaeoni|r<|iig;patr1izll.l 3368@0de§qu6 sgfhdla qui d

petroleumgas and t he ) ystem as c¢l ai med |n Claim1
wher ei n sai GeEEMT 619- %;ery iange th%?‘ﬁf‘erﬁelg ¥ieg yhen the Battﬂ'ys'?s'?%m as

claimed in gha ﬂw%ranQerWthStﬁédoé%@?& hak BB'@PFedI&e'iPQHé'db‘ﬁ'fr%ﬁphﬁelaﬁé%N
supply of Iiqui d petrol eum gas fromone of e gas sources when the other
gas source ¢anfigured itg seod. a Tnessagjase@m“aetteﬂyabmm noanal’rtothevirandhield t he
pressur g sepsors include a first pressure sensor arranged to detect
pressur |n e 1irst pi pi ng

From the above described scenario, it can be understood that an
attendant can monitor a gas supply system remotely. In fact, one attendant
can monitor multiple gas supply systems all with one handheld device. In other

15 embodiments, multiple handheld devices may be connected to the system or
systems such that multiple personnel can be advised of status of various
operating conditions of the system(s). On receipt of message indicating for
example pressure status or operation status of gas supply system(s), the
attendant can have an overview of general working condition of the system(s)

20 and priorities tasks to be performed and delegate manpower accordingly. With
a system in according to the present invention, minimal manpower is needed to

provide reliable supply of gas.

It is to be noted that the system 2 is also provided with a number of

25 other devices at various locations. These devices include for example
pressure indicators (Pls), pressure safety relief valves, manual emergency shut
valves, auto changeover valve, one way valves, one way valves, stop valves,
solenoid valves, gas detectors, alarm signals, flexible hoses, flexible hoses

with pig tail, weather proof insulator, pressure switch valves (PSVs), regulators,

30 over pressure protection devices (OPD) knockout pot, etc. These devices are
indicated in the Figure 1 either as symbols or labels or both. A skilled person

on reading Figure 1 as engineering drawing will be able to understand the role

15



10assenbly and a second pressure sensor arranged to detect pressure in the
second pi pi ng assenbly. 8. A systemas clained in Caim?7, wherein the
pressure sensors include a third pressure sensor arranged to detect
pressure between the control 15neans and the vaporizer. 9. A system as
claimed in Caim8, wherein the pressure sensors include a fourth pressure
sensor arr aOb’é@SB(ﬁejléQGsch thescqntextsofr thei presknt imisntiormi fiargeassre wibiclarity 0

10. A syste ality of pressure

gauges f or ?'F@P ‘?ﬁng‘ep%%g[ﬁkfsﬁéieé’& go)lgl ot ?g@aﬁﬁé@é‘ﬂﬁ@ sensors. 11.A

systemas clainmed in Oaim 10, wherein the pressure gauges include 25 a
first pressure gauge, second pressure gau a third pressure gauge, and
a fourth and a fit ﬁUMb@ynderﬁm@mat@@ﬁaim?ﬁa@descofdhemmj\tlpeamhnqlp ak,

pressur e, defec y, e nsaqr n ssure sensor,
the thi fsd p%rogs&slgﬁt-ét}3 sdeénsg: 'Pedaﬁ]dt % &?%g%’?tt ﬁ? 583?%8 §ﬁ§) rdd mE perB?Yv%‘?y 30
12. A systenpmmddamrmﬂnbMaﬁbmm“alﬁngIWﬁl@mdinfém Dorversaly Oaitiirs faatiréde
pressure sensors exist as jntegral devices or as pressure switches., 13.A

syst em as cPthﬁaHNerﬁ‘t'ena\thiCDOarG\AH@F drevityhdescabedrin heugertent of & singled at
a location geEBHdRCMHS BPUpRRIY dddlifhidiyPedr GheWRyI8ppropriate  sub-

combinations. It is to be noted that certain features of the embodiments are
10 illustrated by way of non-limiting examples. For example, in certain
embodiments the system may be adapted to transport non-LPG gas. I[n other
embodiments, the vaporizer may broadly serve to facilitate movement of gas in
the system and serves as a pump. Yet in other embodiments, the handheld
device may take the form of a portable computer. Alternatively, the device for
15  monitoring the pressure status or operation status on the system may exist in a
centre or an office in a remote location. Similarly, the text messages illustrated
in above examples may instead take the form of email messages sent to a pre-

designated email account.
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14. A systemas clainmed in Claim1, wherein the control panel is arranged at
H5a location renote fromthe sources of liquid petroleumgas. 15. A system as
claimed in Caim1l, wherein the control panel is configured to output an
alert nessage to the electronic device when at |east one of the foll ow ng
conditions has taken place: (a) pressure detected by the first pressure
sensor fallSlayBpow 40psi; (b) pressure detected by the second pressure

sensor falls hel ko . ! hi r.essure
sensor falls @'e|§%3’§%@ﬁ‘?’ éﬁé'tq@@?ﬁpﬁ%gﬁbiﬁéilgé@eé%ﬁ%tst h‘é’%Pﬁﬁ'P{Jﬁ pressure
sensor falls bel @yalfdptsonte bhliguid petifedingsast em as claimed in d ai m 15,
wherein the nessage is in the formaof a text or SM5 nessage to be sent to a

cel lul ar phone s)&r3gceoad snures obligiid Petralaum gasaA system as clained in

A ai m 1,5 wher ei n(gzlée\féé)%?itzéﬂl panel is configured to generate a message when
power supply to el ectrical power consunption unit in the systemis

interrupted. 25 (U3aAirst/piparg assemblyidonnieotingltHe first goofcegafdiquid pptrolkeuny: -
(a) a first source of |i uiéj Hpetrol eum gas; (b) a second source of liquid
pet r ol eum gas: gas and and the vaporizer;

(e) a second piping assembly connecting the second source of liquid
petroleum gas and the vaporizer;
10 (f) a third piping assembly connecting the vaporizer and appliance of
end user,
(9) pressure sensors arranged to detect gas pressure in the system;
(h) a control panel connected to the pressure sensors and adapted to
perform one or more predetermined actions in response to signals
15 received, the signals corresponding to pressure detected in
respective locations in the system, the predetermined actions include
an action of generating a message to be sent to a designated
electronic device supervised by an attendant;
wherein piping from the first source of liquid petroleum gas and piping
20 from the second source of liquid petroleum gas pass through means for
controlling which of the first and second sources of liquid petroleum gas

is to be utilized.

2. A system as claimed in Claim 1, wherein the first source of liquid

25 petroleum gas is contained in one or more cylinders in a first chamber.

3. A system as claimed in Claim 1, wherein the second source of liquid
petroleum gas is contained in one or more cylinders in a second
chamber.

30
4. A system as claimed in Claim 3, comprising a second piping assembly

connecting the second source of liquid petroleum gas and the vaporizer.

17



(c) a vaporizer; 30(d)a first piping assenbly connecting the first source
of liquid petroleumgas and the vaporizer; (e)a second piping assenbly
connecting the second source of |iquid petroleumgas and the vapori zer;
(f) a third piping assenbly connecting the vaporizer and appliance of end
user; (i)pressure sensors arranged to detect gas pressure in the system
(g) a control 5paﬁéystﬁiﬁrﬁ§cﬁaﬂneg in Helajn els vhereine aaidr eontrel means ésl i the

perform one or reﬁ Il ned actions in response to signals received,
t he signals cor ?@é@ocﬁcﬂ %Eﬁémpr essure detected in respective locations in

the system the predeterm ned actions include an action of generating a
nmessage to be sent to a designated el ectronic device supervised by an
attendant:; i ® wheP¥stAMpias waimesmin nelaimr 41 whereie <aid| colrel peans éaim gas
and piping from : r f leiqui e S r.0

means fo‘r"rnl controﬁ}ﬁlﬁgﬁﬁz?@ﬁﬁgw %ﬁ)eﬂf iolrfs“gmgg%&g@%gﬁdgg%g'ﬁ%%%%foﬁ{lhc?u#%]
petrol eumis to smuroés Wheedhe other gas source is running low.

7. A system as claimed in Claim 1, wherein the pressure sensors include a
first pressure sensor arranged to detect pressure in the first piping
10 assembly and a second pressure sensor arranged to detect pressure in

the second piping assembly.

8. A system as claimed in Claim 7, wherein the pressure sensors include a
third pressure sensor arranged to detect pressure between the control

15 means and the vaporizer.

9. A system as claimed in Claim 8, wherein the pressure sensors include a
fourth pressure sensor arranged to detect gas pressure in the third
piping assembly. |

20
10.A system as claimed in Claim 9, comprising a plurality of pressure

gauges for indicating pressure detected by the pressure sensors.

11.A system as claimed in Claim 10, wherein the pressure gauges include

25 a first pressure gauge, a second pressure gauge, a third pressure gauge,

and a fourth and a fifth pressure gauge, configured to display reading of

pressure detected by the first pressure sensor, the second pressure

sensor, the third pressure sensor, and the fourth pressure sensor,
respectively.

30
12.A system as claimed in Claim 10, wherein the pressure gauges and the

pressure sensors exist as integral devices or as pressure switches.
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wherein the pressure sensors include a first pressure sensor arranged 15to
detect pressure in the first piping assenbly and a second pressure sensor
arranged to detect pressure in the second piping assenbly; wherein the
pressure sensors include a third pressure sensor arranged to detect
pressure between the control neans and the vaporizer; and wherein the
pressure sensdpBsAisustemeas dlaimead inp(daisurid, seherein dhe prgesureogaugs ae gas

D oo ARGk ERPA AR ok 188 Al BB PRl AR v
second source of liquid petroleumgas; 25(c)a vaporizer; (d) a first piping

assenbly connecting the first source of |iquid petroleum gas and the
vapori zer; (e)l4eAS¥eiendagidRimedindeaimy, wherinthegontie! Ranel v aganged abf

o R Che R BEBBA e (ORI BhrocLl WA B mesert Y
arranged to detect gas pressure in the system (h)a control panel
connected to t1g.eA%rygfse‘?rl1”a% cﬁaeirrhse% i?'! 8|;(|jma1d,6\‘/€ﬁeergin the control panel is configured
to output an alert message to the electronic device when at least one of
the following conditions has taken place:
10 (a) pressure detected by the first pressure sensor falls below 40psi;
(b) pressure detected by the second pressure sensor falls below
40psi;
(c) pressure detected by the third pressure sensor falls below 30psi;
and
15 (d) pressure detected by the fourth pressure sensor falls below 12psi

or 16psi.

16.A system as claimed in Claim 15, wherein the message is in the form of
a text or SMS message to be sent to a cellular phone supervised by an
20 attendant.

17.A system as claimed in Claim 1, wherein the control panel is configured
to generate a message when power supply to an electrical power

consumption unit in the system is interrupted.

25
18. A system for monitoring delivery of gas, comprising:-
(a) afirst source of liquid petroleum gas;
(b) asecond source of liquid petroleum gas;
(c) a vaporizer;
30 (d) a first piping assembly connecting the first source of liquid

petroleum gas and the vaporizer;
(e) asecond piping assembly connecting the second source of liquid

petroleum gas and the vaporizer;
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to performone or nore predeterm ned actions in response to signals

recei ved, the signals corresponding to pressure detected in respective
l-ocations in the system the predeterm ned actions 5include an action of
generating a nessage to be sent to a designated el ectronic device

supervi sed by an attendant; wherein piping fromthe first source of liquid
pet rol eum gas an() pi padbird piping heserablyrebnnesting the vaponirert anet appliance ghs
pass through nmeans for_controlling which of the first and second sources of
liquid petroleumis tﬁnﬁgsﬁﬁilized; wherein the pressure sensors include a

first pressure sgnsorppigsBRISEnddts RtapgedRb Fetdbt§asbreburkiih She BysteRY
assenbly and a second pressure sensor arranged to detect pressure in the

second pi pi ng as&Bnbl §:coptel ganet Renpraied (e dhe dissswei sarisede aadtadapded

Phe vapoi sor: wher oi f PRUSHTCS8E S wBREGPOReRRINER Achdfs TR pbond8° °

sensor arranged to desighblsg@telveds she signald berréspordiing B peetse detetctednd
wherein the control panel is configured to output an alert nessage to the

el ectroni c devi ce wheld EsPectve lenadiops inike fsysieni e pwdeteyned mgdionaiken
et 1)) pestare HERRE AP sblod 15 LunBhuRbeacHiRegRo polbi 4
40psi ; designated electronic device supervised by an attendant;

10 wherein piping from the first source of liquid petroleum gas and piping
from the second source of liquid petroleum gas pass through means for
controlling which of the first and second sources of liquid petroleum is to
be utilized;
wherein the pressure sensors include a first pressure sensor arranged

15 to detect pressure in the first piping assembly and a second pressure
sensor arranged to detect pressure in the second piping assembly;
wherein the pressure sensors include a third pressure sensor arranged
to detect pressure between the control means and the vaporizer; and
wherein the pressure sensors include a fourth pressure sensor arranged

20 to detect gas pressure in the third piping assembly.

19. A system for monitoring delivery of gas, comprising:-
(a) afirst source of liquid petroleum gas;
(b) a second source of liquid petroleum gas;
25 (©) a vaporizer;
(d) a first piping assembly connecting the first source of liquid
petroleum gas and the vaporizer;
(e) a second piping assembly connecting the second source of liquid
petroleum gas and the vaporizer;
30 1)) a third piping assembly connecting the vaporizer and appliance of
end user;

(9) pressure sensors arranged to detect gas pressure in the system;

20



25(iii)pressure detected by the third pressure sensor falls bel ow 30psi;
and (iv)pressure detected by the fourth pressure sensor falls bel ow 12psi
or 16psi. 3020. A nethod of nonitoring delivery of liquid petrol eum gas
using a systemas clainmed in one of Clains 1-19. 21. A method of nonitoring
delivery of cylinder-containing liquefied gas in a gas distribution system
to gas consunpti@h unatcondiod peaehcenneaied tedhe psessure rsaensors andyadapte

"Rt Teact ome | ooat oRedpra fle SERER e BBRNBIRE Shlaf T BREA T
pressure sensors and/ gignaeregkived, ﬂi@éigﬁa%haﬂi@mm?m pteBsups detsciedy
data of the detected gas pressure as to whether the detected pressure being

wi thin predeternined Bciaspesye lqnatignstietle systamat ther pradetersiived @gtions
operatian status bei ng Wdehigh LORGSE S g?hg@gi\agdéth%g'saég)tog%%eggm pne or

nmore nmessages to be sent to an electro cé supervised by an attendant
when the detected predssigratedteléetrarc devicersupeedsed byiancattendaapt abl e

paraneters or the detected operation status not bein ithin accept abl e
condi tion; 15( d)WB?Eeérde'FHBgtfg)’Brt Elfliﬁ’ss%ﬁgicgd'qu p&gfp @aﬁr%@‘igf’%n%ot
being wi thin from the second source of liquid petroleum gas pass through means for

controlling which of the first and second sources of liquid petroleum is to
10 be utilized;
wherein the pressure sensors include a first pressure sensor arranged
to detect pressure in the first piping assembly and a second pressure
sensor arranged to detect pressure in the second piping assembly;
wherein the pressure sensors include a third pressure sensor arranged
15 to detect pressure between the control means and the vaporizer;
wherein the pressure sensors include a fourth pressure sensor arranged
to detect gas pressure in the third piping assembly; and
wherein the control panel is configured to output an alert message to the
electronic device when at least one of the following conditions has taken
20 place:
(i) pressure detected by the first pressure sensor falls below
40psi;
(ii) pressure detected by the second pressure sensor falls
below 40psi;
25 (i)  pressure detected by the third pressure sensor falls below
30psi; and
(iv)  pressure detected by the fourth pressure sensor falls
below 12psi or 16psi.

30 20.A method of monitoring delivery of liquid petroleum gas using a system

as claimed in one of Claims 1-19.
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predet erm ned acceptabl e paraneters or the detected operation status not
being within acceptable condition; and (e) restoring the gas distributing
systemto operational condition.

21.A method of monitoring delivery of cylinder-containing liquefied gasina
gas distribution system to gas consumption units and maintaining the
gas distribution system, comprising the steps of:

(a) detecting gas pressure or operation status in at least one location of

5 the gas distribution system by one or more pressure sensors and/or
operation status checking means;

(b) processing data of the detected gas pressure as to whether the
detected pressure being within predetermined acceptable
parameters or whether the detected operation status being within

10 acceptable condition;

(c) generating one or more messages to be sent to an electronic device
supervised by an attendant when the detected pressure not being
within predetermined acceptable parameters or the detected
operation status not being within acceptable condition;

15 (d) attending to problems causing the detected pressure not being within
predetermined acceptable parameters or the detected operation
status not being within acceptable condition; and

(e) restoring the gas distributing system to operational condition.
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