1111111111211111111111 *159159* SYSTEM FOR MONI TORI NG-OF ‘GAS SUPPLY AND

* METHOD OF OPERATI ON THEREOF FIELD OF THE | NVENTI ON 5The mmm“\mmant i on
is concerned with a systemfor nonitoring of gas supply |\\m\\mmm

di stribution system and a nethod of operation thereof. The pigsent

invention is al so concerned with a system of nmi ntai ni- s distribution
system 10BACKGROUNDSYSTEM FORMEO RING OF1(GAS SIURPHYIANDent types of

gas distribution systens sSgl -mb Fos5p ' . One particul ar
type of gas distribution i b% EQAHGNWER tred gas contained in
cylinders to consunption units. In conventional operation, the cylinders

are to be checked, and if needls_a repl aced, r%ﬁl arly in 15 order to ensure
a constant or uninterrupted supI L)D Eﬁg INY Ts'OcN)nsunption units.

However , ; mai nt ai *ﬁhé‘?)ir%sn&igpﬁ@&ﬂbnswﬁr%ereogﬁﬁgiés@%gﬂo‘ﬁw&nifcﬁmg't éﬁag;% orent

because the consunp gas can uctuate dras or va

reasons. | fsupply gas ggs idistebsticr system, cdnek & adetifodeof epenajbndhereoft Hevee i s
drastic increase,i.n S usa%(? interruptiaon of gas su 1pl Wl result and
this can coReSSb VSRR BuSIShCOINFERISh it f SR rioe A1AINALUNG 8. c97%: gas
di stributi ofisfribetieAsyBlenke a systemto distribute petroleumgas to

eateries. If there is a sudden increase in gas consunption due to an
unexpected increase in custonmer orders and the cylinder-containing

l'i quefi petrol eum gas ca ' | consunption, and
t_he-cylf(ﬂders are not repl %gﬁ%b@#m*zh‘tﬂgﬁom angry custoners
will result.  TherEhar@rafienaht itfyediof Qjass aRfbUtoNPEPsteAR a0itédMoovedt gas
system di strj bution esgéstem or at least to provide a useful alternative to

the gener al diffgrantneess. sonerparticantypg sfvaafdigtribution 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
" syStem for nonitoring supply of liquid petroleumgas, conprising (a) at
least a 1 1111112112112112111112121211111111 *CO00024 first source of liquid
petrol eum gas, (b) a vapori zer, (c) a first piping assenbly connecting the

first | d th d) a third

assenbly coSbERNIsE O ABHDRT %%aaé'mpa VaPREET (ST EiDing SSpmEDe br o
t trol

SEensors a”é&ﬂ%&huh@t e irdlsodfce Bf %trbfééﬁﬁgg%%é@y%b \%@6}[&&) (@ 2 ti5R “r’

panel connecte e pressure s FSUan h*ohe "or
pr edet er m npigirgc Aiseambiyn coappctiree the \sapgmabs ard:eappdadnce haf endnades, (e)

corresponding to pressure dete respective lo atl s in system
Cer o PO Pk SERS o GG 20 Il BSS Bresa S inothey svalsm 10 1) oo age
to be sepnt ééhtPol%ﬂe@'&éhﬁ@c@ﬁ%%@%rﬁs&lﬁé'éé?ms%k@%waifﬂ)t@d’ t&heflobR neknt .
Wth 10 this system there is no need to maintain dul e to check the

status of toempie pedetarmingthactibos ivxesporsa he dignals reteiyad, m:smls S

9 | oot B RRSE AL BBl ) SSHRORE L RREHARY,

cylinders swhesi®the preddterminednatibas indb@e ASAGIBNNBYgOWTAinG @ Messsgnd
source of liquid petroleumgas contained in one or nore cylinders SI tuat ed

"n & secondloch@ Rt (0 FHieSGnAed SRS G9vics sUparvisad by afratiangast, Y
b k I d
i S0e Bt 8 45 p AL U Sk sl o

nders 1n t
first chanbgas EbarcesheWherrsformnm}e dhe llevpliaof gaest smhreamlga{snmlsg rlovwnithey I ow.

The system ri | pi assenbly connecting the second
source of %@@ﬂ@?&%‘?@é gq{ﬁaﬁ‘?‘?glgvapori zer. 25In one enbodi ment, the
system may generally conprise means for controlling which of the first and

second sources of liquid petroleumgas is to be utilized.
Preferably, the first source of liquid 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



The system may conprise piping fromthe first source of liquid 30 petrol eum
'gas and piping fromthe second source of liquid petroleumgas both of which
pass through a manifold controlling which of the first and second sources

of liquid petroleumgas is to be utilized. The manifold nmay be confi gured
such that when.one of the sources of liquid petroleumgas is running |ow
or becomes #piNG &prﬂryb?ﬁor'@%é ey W@Woﬂc(ﬂ?éd“@% bengwiiehad te dhe ther
l'iquid petr i i i as
means for aét}%tgegqf?gﬁé'ijﬁ? éf*f%%%’@?ﬁ%%@”‘?ﬁ"?ﬁéew’@%é%ﬁ?’r@‘%'}t‘ﬁt&'{g?'a%?fsn one
enbodi nent , as eapsdesaute-crarging fromyan eniphyleylimder te & fpli eglindez. sensor
arranged to detect pressure in the first piping assenbly and a second
pressure sensor arranged to detect pressure in the second piping assenbly.

The pressure senpoge BMbAdIFEHEahE (rB5SitePsdsomN tAeIRAIdeh RBYBRssaArelet ect
gas pressure between the control neans and the vaporizer. The pressure 10

sensors naysénser aengetolor detept peassuee ietieofirshipiping @$semblieandta gesond
pressure in the third piping assenbly. The provision of nmultiple pressure
Censors i n piraculrpaidl FAbRL R BRI rhrSsuPRat uPe slart Moinhe Sl on

| ocations i Thé peesaisé e@nsdisShalyaRtide t thilly Sle@BurB¥e RO Styed 1 détakt ty of
pressure gauges for indicating pressure detected by the pressure sensors.

In a speci 92 Prgviraeirtweendther earfiel engangand e VARPHERS- a Ther BEESEHES sur e
gauge, se Q{‘é@ h%es I , nd a
fifth p?oess%re gr]gug ,M%@r?% ?%gcﬁJerH?P %ééap%pgéﬁgﬁr%%% %ér%ggtsgarées@g%g[:?ed by
the first 2o thedhsdpipingrseemblyneThe poovsipnasfanuidipkepressurd Senddns lirdthe

pressure sensor, apd the fourth pressure sensor, respectjvely. It.ig to be
inder st ood PYNe; ALOWS dIRIGRIT &f<BEsSUis: cPRatipheat derenl, Jorationy Bfhg “as
single, intgagah or separate devices or as pressure swtches. However, in
ot her enbodinents the pressure sensors and the pressure gauges nmay exist as

separate devices, and 25 they may be organized in a single |location such
_that mapual checking of . pressure status or operati.on tus of different
| ocati ofe i n°t neubegn i, SVSETE gl bbBaRee k aieldl o bREShes aller R
needed. Thejnglcabify" PréiEEs detted Oby EXRITPpRssiR addrdged aln aa | §sauifion
renote fromthe sources of liquid petroleumgas. Yet in other enbodi nents,

each pressue@bediReit, 19 Pessore@AYOeE WRyhinglusieessiliret BrassEra ga¥efed and
indicate pressie pisstird SSARRE ' ¥ Ghlr§C8es8re 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
"rermote fromthe sources of |iquid petrol eum gas. Preferably, the
system nmay 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 {ege first pressure sensor falls bel ow 40psi; (b)
pressure detect el ByPraieTed RBogimentuthe sentiek paael mayebevauanged at 'a

10(c) pr essugafisd Rehgb R tngston &b BRI TBIRRIaL o) L el ow 30psi | and

(d) pressure our PesSUr & Sensordral | s bel ow 12psi or
16psi . These dlfferent pressures may be detected by the five pressure

15 d i Th the f f t ext SVS
oagn0e o be. seblebly. dhe RiStEm BHorGe SONEITRYda QP AmARSMeREA0MNa h 1 he
use of SéJChth'yélb@ffbnkhtTe\ﬁéé ?\g%nét Fe%@ BRearahb e G\fvl ”é(orpc!]ﬁér?éjh?sﬁ Rédis or

operation status 1nstantly. n one enbo e con panel
may be confplgoeed to generate a rressage when povver suppl y to an electrical

power consunptiop.unit the nel, the v
interrupted. 25A&or dPW&SP%Q g?pféfg?p@fsq’f?es?ﬂséggﬂ *P?{%Mn‘f%& there
i s provided a sygfem I)lférssﬂfé“de@édtéﬁl e lthey edetofll PrRBsufLRNESH falls( Belod
Ieast a first source of
40psi;
10 (c) 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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| i quefied gas and a second source of |iquefied gas, (b) a vaporizer, (c) a
“first piping assenbly connecting the first source of |iquefied gas and the
vapori zer, (d) a second piping assenbly connecting the second source of

| i quefied gas 30 and the vaporizer, (e) a third piping assenbly connecting

t he vaporizer and an%Ple ance of end user, (f) nmeans for controlling which of
the first aR¥SSE& oYENGIRG ofespegling | Banafs s corespensingt 1 ithed defestech

plurality ofdasgasyre &Yalﬁ eﬁn&ﬁ@v?e%dcdﬂtltohpﬁé?ﬁl péo‘?{r{&oéaosstgn%l | Brecilire

di fferent Iocatlons t ereof 'for ressure and send respecti ve
si gnal s cor swighesdiang tadaptesd det petfenn pores sarr enare pmﬂétennmned aa@hdris) i
control panel connﬁ ct d to the phes re swtches a dapted to perform one
or more pretfPEPRT B 3&'9'@@ qrine Aelecied RIgSsyE. é"f %'Ins r PredeteiatiRgd ed
Pressure; WagHdHs" |F\€|E?8r% etRtigh e §ené’r%hgg”§ IrR&d %r agLIhaRy Ofa a
generating a nmessage ellvery to~a term ne | ectroni c devic

supervi sed piedateratined elactronic dewce\superdlseg b)oaraattbhdahtaspect of the
present invention, there is provided a nmethod of nonitoring delivery of
cylinder-containing |iquefied gas in a gas 10 distribution systemto gas

consunpti on uni t Acedvdiniptdh ahind REpbOEcfORe eséht IRVER RS, INEFELR) proQiREi $1 NY
the steps of (a) detect]lng gas pressure or operation st'at us |n at | east one

| ocation of F mpatttprlmmtdedmelyy@f eiflimdersientainingo Hauegfiass gaseinsangas s

and/ or_gper gl pshakySiHIeRK o6 EaRimiBh REACCSALIndRtAnRh Wl gsd ected

gas -pressure as pressure being w
pr edet er m neidtrivutient ayﬂterrpaascanpmang the wlepthefr (Aheetsttingt gds quressureoor

status being wthin acce | e, conditi.on, enerating one or, nore |
Teeshges. t 0OBUABN SIS hableast PO Q,caaeo.oéih%egéﬂﬁ@wogysme@thyewa%ﬁf shen
the detect eg,JpL eppidirdOleREHRY éMcI/!9|l “oﬁé{%ﬂs&ers@étﬂg 0 a%EE‘H Eamdr qppLers

or the detected Operation status not be cceptabl e condition,
and (d) att pregieagingodataobf éhe dﬁtestedggaaqordeswet ad tor whether thet dptdotes

B R SR B BT TR g BB et 2 s
di stributi ngefeyteEopération tals Demg GRRA édc@ﬂtabT@%oﬁéﬁloﬁ' &) gePietatiiy st em
may be a |iquid petrol eum gas di strl bution system
or more messages to be sent to an electronic devnce 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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According to a fourth aspect of the present invention, there is provided a
"systemfor nmonitoring supply of gas, conprising (a) at least a first source
of gas, (b) neans for facilitating novenent of gas supply, (c) a first

pi ping assenbly connecting the first source of gas and the gas novement
facilitation 30 nmeans, ﬁ'ég'in a third piping assenbly connecting the gas
moverent f akGSPPPEE Q&9 @Cﬁh’@damﬁ signele correspandiserto pregsyie sletented densor s

ar r anged t%d%@&u@@%@émunﬁ i Egﬁgﬁgpmg}%lﬁnﬂme(#% 8ol | @gﬁgﬁé

connected to t pressure sensors an 0 per ne o

pr edet er m niadluget ieonaction ofe geoseatingo asingrssager tn:ebeJeséntt{me a6 idgRijrated
correspondin &o pressure detected in a respective locations in the system
wherein the® I%F ARICASYGRRHRRViISEH DY 3R 3K action of generating a message
to be sept to a designated el ectronic device supervised by an attendant. 5
According to a fifth aspect of the present invention, there is provided a
system for noni tACWrertgatQ ae‘l‘fgh asperhof tb@rmesmtngvetmonaltherealstpravrﬂedsa

source of e as., and & lsecon?l source efied g ( rrea s for
Foc reat i e aTEmeRe oot delEhr Y oBe) campTiion’ G Bt IS K BmispledhAber i ng
the first spyicfedl§a®hnti éetbrd sBascebf nab@naﬁgagvmnmebnéasi \‘édﬂﬁéi:rﬁ'@
nmeans, (d) a secondﬁgl pi ng assenbl ¥rconnect| ng the second source of

liquefied ga@vament gga§un§lyeﬁ@rﬁ S Hiping assembikerrynectiay tbetfrﬁtrswumqn ng

end useto *(PhRAISTRE 923 afd tod BhR FiBbern Bt s Rl oiZBRR" ) sBE8A, BBy e
of |iquefi edsgasblys coanéetinkp thei sezend {@)rca pf uiclefity ghspaedstiie gadtches

coupled with the piping assenblies erent | oca ons thereof for
detecting pfevement gﬁ?:! ‘é@ﬁﬁl'ﬁ@a?%sﬁ?gcﬁ q%I RIRHhASSEH lveeamﬁtwg the 93

det ect ed pr vt (RARsidd RearfCadd)adiahBs! B ARNChedioniesh dé%F he

pressure sw tches and to performone or nore pre eterm ned actions
I n responsecentrallieg svtyolalcf the fitsd afel secend moesees of IRWefiedrgas is He be

Rt G SR R TR L e N
at different locations thereof for detecting pressure and sending respective
signhals 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, (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

6



According to a sixth aspect of the present invention, there is provided a
met hod of nonitoring delivery of cylinder-containing gas in a gas
distribution 25 systemto gas consunption units and nai ntaining the gas

di stribution system conprising the steps of (a) detecting gas pressure or
operation status in at |east one |ocgation of the gas distribution system by
one or nor eé%pgéegupgeg%t}gb a@ﬁdﬂ@?%ﬁﬂﬂd’t" KA aeegRiablen corAlignneaiss (d) b)
processi ng gadriifg 1d19r8BlRRd CCagkifg PiteS utite P ekt L B&nge d
pressure being wf%hinq%o predeterni%eéﬁiccepggglE’%%gg%e?gﬁsgﬁpgmkgﬁrgr t he
det ect ed oppfiedeteasminedtacceptsbie pdrameteracor phenldetecteddoperation (statusenet at i ng
one or nore_nessages to be sent to an e troni.c Vi ce er vi sed by an
ttendant vPOROVAE R eceerahisrendfed hrit G upRr R 17 9os IBBLlng Sissin
accept abl e ResFUTBLGHA cOhdition. TR §44 ARtrRRAldyaer hidyBe ROlqURE pERoURNI N
acceptabl e condition, and (d) attending to problens causing the detected
pressur e nofapdiskipuliontaystginedet er ni ned acceptabl e paraneters or the
detected operation status not being within acceptable condition, and (e)

restoring the gas distributing system5to 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
wi'll 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
show ng an enbodi mrent of a gas distribution systemaccording to the present
i nvention; and Figure 2 is_a schematic diagram show ncgsa control panel that

may be used in the gas di BRIBUPESCRHON Of PROWINGS 10DETAI LED

DESCRI PTI ON OF R VEen 3 I - FLaur, s a
schematic diagramill EE'EQ?'%U ngbgﬁ@gﬁ;&%ynﬁﬁ?r{ WEEEW%gFlsgﬁb%%gyovﬁ@&% gas
(LPGQ di st r nbrdimitmgs exartple earet alithy refessrgeate the . actompanyirgt erawingemn i ses

a first sourge of LPG 4 contained in three cylinders situated in a first
chamber, a ¥ [rd source of LPG 6 contained also in three cylinders

situated. in . | zer f Pl 7 LPG fromthe
gas. sourses” §Urg 105 SERAAe (RisFaf HRBAPL SELeReoBine BR A B istRU T o;
source of L&@tdmaautordiagtaios prssenBiraeatioonarett ed by a 20 first piping
assenbly 10 _for transporting the LPG to the vaporizer 8 The second source
of LPG 6 anﬁlgvﬁ%Zv'érﬁ)ﬁPa%Pagc SA0rBBNFRAWIBE ORIl thahmay kesysedhiny 12
for transpofd ae; hzer 8. A manifold 14 connects pipings
fromthe figﬁgé‘%n%lggygﬁﬁg%?gﬁggﬁwr%éc 4, 6. The manifold serves to

ef fect auto changing of gas supply froma gas cylinder that is enpty 25 or

2 Gat o 1 contP TR IS CRIE R or BRFrIGRRE ChmdrfeRTEdrinds TS t.™
be utilized or transported to the VANVENEION. It is to be understood that

pi pi ng connecting_the mani fol d 14 and the vaporizer 8 is shared by both the
first and secondFigup® Ads assehematisdiagram flusirating,pg esplpedimest of adinbetiethaci ty

of each 30 Lnder .. d : i t ani ng of
"lI'i quefi ed” p%tgér)]h'eg% é\aérrg'tétgf 9|8¥r|bgjélgfiesé{gtleﬁ’?tggg{e%ﬁilxe tg Lqrntr?q?gq ?guef | ed gas"
enconpasses gases that are conpressed for ease of storage. The first

source of LPG 4 serves a5 3 primmiy LUeL: SUBRLY MIRE 4 MSrisseidnopits® O

cylinders situated in a first chamber, a second source of LPG 6 contained also

in three cylinders situated in a second chamber, and a vaporizer 8 for
vaporizing LPG from the gas sources 4, 6 or facilitating movement gas in the
system 2. The first source of LPG 4 and the vaporizer 8 are connected by a
20 first piping assembly 10 for transporting the LPG to the vaporizer 8. The
second source of LPG 6 and the vaporizer 8 are connected by a second piping
assembly 12 for transporting the LPG to the vaporizer 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 or running 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. It 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.



The system 2 conprises a third piping assenbly 36 connecting the 5
vapori zer 8 and appliances in consunption units 16 such as kitchen and

i ndoor dining area. In this enbodi ment, four pressure sensors are
provi ded and are coupled with the piping assenblies to detect gas pressure
in the system The |ocations 10 of the pressure sensors are illustrated in-

Figure 1 by the {Redlel spuicesohbBG dysemnvestas anerimannddelasdpply ayhite éhe

desi gnat ed j ke i.ndi rs or gauges 26, 28, 30,
32, 34 are Sehordbautée of fpd %\rég?gﬁ?a}séé’%glé‘?\‘ggq@é'%, 22, 24, as shown on
the left hand side in Figure 1. 15The pressure gauge 28, |abeled as P4, is
preset at 40psi._The pressure gauge 28 seeks to indicate pressure of the
first source of I®& %)Osﬁ’ﬁn?t?%ﬂmi'g%st acﬂﬁrﬁbBP'ngN?é?emb@éﬁﬁ?éoﬂﬁ?@HEeH‘%t t he
| ocati ons i nyadsizer B A a9SIRIHREY it QoRSHMBRSN URRs HB'SichSRUkitkhep' nd
t he mani f ol d_élrg reachesgél%psi orI agove%tﬁ% prsessusrﬂec 3%&'8?‘5@ aldsfﬁ?gﬁ??gur ed
to output adiging@ieato a 20 control panel 38 (to be explained later in the
description). This happens when the first chanber is in full operational
status or has just replaced with full gas cylinders. The pressure gauge 26,

| abel ed as PS5, nsthid &MbBHRSEL, ﬁiur‘b@@ﬁure-gah%l%%rﬁgﬁéﬁiﬁéﬁ HRUSR dRupkaeks to
indicate liquid pressure of the second source of LPG 6 fromthe second

chanber. Wh¢ith the pining agserabliesitadetertgas prassyre imthensysiepi nhaalosations

Dot e NeoPRENRs SO Sondls HRCfFAtd [PEIRM [ ohe i pigRs RS 1R8BlNE T |

above, the pressure- gauge i's”sim I gure
t he contr ol theattehn&8 linddi anchaippersse Wesighdteds €800, A2ander Fivei presciits |
operational, s

tatus or has just_been replaced with full gas cylinders.
The pressur®d 3 Jaaitesut e othas. g 5P coBnegteckiophB R gR SRRSO
S0psi . The paess e 23ugenBan Gifiraglihah didklifAberalds pressure in Lhe

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 begjn tilized and.,th ri .. \When pre re detected
ot the Thoat | on ToeRiessysh,cauBe: 26, Tapsibd s Fisd uisgBrabetl &F 20RR: g MBI 1o
output a5 sicd8ate §Audd128FRKS @b iMACRE pt8ssulBict the RSO UMEBf DRS 4 fofi 1 N
the runni ng chanber I's operating at a l'ow |l evel or at |ess than 25%

ful | ness. WWhen fipsteeRameetet Whesd psgssure deleeteroat ithe | localégron Abgs pipinthe
‘ . : ' . . . ;v "
suppl y ot oA ThBeRredt tid frafaBhH 8 KEG 9 yi nilfroRthpaEaEhes "

oger at i38na! 401581 brt Iap}drs:;e,tthe grédsiireugaugy ggsisggarﬁpugétle tdél Qnmdgg? sjigndatl ggiza:al Iy
apove Sl . pressur e gauges oV, apel e ) an , are
proset & 16prolfanel 39dio B &xpiined it MiREessBlotk o B fEpeDS kI

I ndi cate gag,dfiRe eHaMbER id fIE I BHEAtiIBRIICERILS FOhEOYY (rEpREEA Wit RuIVNGROT | Zer

or between
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



15 the vapori zer -and appliance of end user. \Wen pressure detected at the
| ocation 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 functioning
in the system 2, for exanple when the vaporizer 8 is choking. On the other

hand, when pressure detected at the location rises above 16psi, the
pressure gabBipinpassemblias 1QultZbetwsesthgunanifald flifanshihesiapesizet 8, ehmotant r ol

panel 38. TR ] ' I r r
el o uherCarath i B BRhGRSEAbRR R of 12 PLEIER the B30 s8R BLpLbT na
condi ti on, Whir,hdigf beihg Lptiliaedéar&ihme lvEpotimra&i ONVheyppreskune Eé@@h ?t the 17 to
20psi. It is t e understaood that the vapor pressure at the third piping
assenbly i quCBa%'F fﬁ#ﬁ E’@'QW}@QH%U% pressuls gayge 23t % configuied, iy OMERU R

pi pi ng segili | t t ; Ipp.falls
bel ow lg%si %bﬁgﬁpﬂfggpggggﬂaﬁmgg Fgﬁion ;ﬁgﬂse\lgﬁc%rg%gﬁt 'SL’tQPZ‘I gfe;h%rﬁﬂtl% t he
control paneharBBer Thicpenalimert aHew tehel eoriat essaihan R&YS dulttessni Wghen

br eakd in th , f 0 | t .g.
Thpor | ser spreastre SEEdRA: ah e J0cSH Rafs Bk rAfhs Wi onPRuE & BB sot o
at the | ocathamying T¥heérusifdld RSl kidkm Qﬁ@%hﬁhg% Qﬁféﬂ@hé Esu%ﬁfyf bOYaE Froh®

. s happ

out put a another signal to the control panel i ppens when the

maj or mal f uthe EBWthFYlindemto ghe feincylinder) oAy doreRl operatianal epaditios, the

vapori z 8 r | QR : A ent. As it can be
understgéz)d gg% It@ﬁ%&%ﬁ%@&%ﬁ@@b@% &gf%ﬁglago&mgﬁoﬁé}é 5 generated and sent
to the control panel 38 under different circunstances. The control panel
serves as a single device to collect all these si gnal s for processing, The

I
control panel actBedyegsurs gawegsanll 38nipbaled ageRed ard redicirer pieset at
messages in . ' LV, sk | b h rt
will have ngé'g%féhmcﬁﬁ’lg'és@?%&é%g £ ﬁg"égﬁﬁ???ﬁ%%é“rﬁeﬁs‘és%%%@‘gﬁ??'g?% Gas'
10control ppresissre i e pipisglassembly B6edqwrsteram iafibatvaporizer or beBvegme 2

illustrates . ,a front view ofm%agarticulsr enbodi.nent of the, contr anel

|
(or al att piifevePaze(aad & 6ot fecnd 88t VINRhArGISUeHISIes O?E %e
figure i s wWirhtion fars b d161Re 1he prdssale lgalige C30s JonAgirld &N Gutsut a

retained for
signal to the control panel 38. This happens when there is a malfunctioning in
the system 2, for example when the vaporizer 8 is choking. On the other hand,
when pressure detected at the location rises above 16psi, the pressure gauge
20 is configured to output a different signal 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) are 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



15 illustrative purpose. The control panel 38 is arranged in a convenient

| ocation for maintenance of the system The control panel 38 is provided
with a nunber of inlets for connection to the pressure gauges 26, 28, 30,
32, 34. Specifically, the pressure gauges 26, 28, 30, 32, 34 are connected
to the control panel 38 at different zones therein. 20 The control
panel 38 i 5380n¥higdnaﬂpetr‘@ wbarrthe enajes saglmdtioning imetiie systam 2 rex tongerr

device in a i qp,. . ILn this,enmbodi nen t he nessages.are sent
wirelessly \;F(l%fggﬁg%%fagﬁ@goﬁg vaPRure E?s ;5%%%‘86%?‘%“8!‘{"& toﬁgﬁmﬂﬁﬁj G’xf?é\;-i ce
supervi sed by an attendant on duty. 25 In this enbodi nent, the pressure
gauge PS1 30 is connected to zone 1 in the control panel. \Wen for exanple
the vaporizer 8 ASokesanvbe| enderstopdpfiony dhecahowr.i Hiffetenty signalsvitl obe apor
gas to a

Phe chokt ngoeOR e B senf fo HEPatrd pahefat Sh%er BB hLGrcl g (¥ (ne

control panebnf38l wahkl cinees tde a:&ﬂh%l@ deveg! ta3&dllecyeimetitdse aignals for
predet er mi ned nessage associated with zone 1, e.g. "Qutlet: ABC restaurant,

Vapori zer cREWE%§ING- Frif (99810] RaANGhasts 18 ﬁapéll-ai”_i‘epaﬁﬂb@ég wilk generade t i e
when there gfeoﬁﬁéﬁﬁ%&”rﬁés%{fetékiqor%?oﬁ fdatHessi%;ﬁgl' %?Slv\édabﬂ"étkgl%\g?pderg&fr S-

On recei pt e nessage he attendant at I'tal han evi ce,
the attendain tm@rdinphave e difficdties in adaptiag rand éramgfareing candestional ce

t he vaporizer 8. 5Th? Pressure alfge PS1 30 .,.s al.so connected to zone 2 in
t he- contt? ol control panels to ones usable for the present invention.

Figure 2 illustrates a front view of a particular embodiment of the control
panel (or alarm panel) 38 according to the present invention. The text in the
figure is what a user would see in a real life control panel and is retained for

15 illustrative purpose. The control panel 38 is arranged in a convenient location
for maintenance of the system. The control panel 38 is provided with a number
of inlets for connection to the pressure gauges 26, 28, 30, 32, 34. Specifically,
the pressure gauges 26, 28, 30, 32, 34 are connected to the control panel 38 at

different zones therein.

20
The control panel 38 is configured to generate messages to be sent to
an electronic device in a remote location. In this embodiment, the messages
are sent wirelessly via an antenna to a cellular phone or digital handheld
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



panel 38. Wen for exanple the vaporizer has resuned functional, the signal

"sent to zone 2 will cause the control panel 38 to generate a predeterm ned
nessage associ ated zone 2, e.g. "Qutlet: ABC restaurant, Vaporizer choking
cleared". 10 The pressure gauge PS2 32 is connected to zone 3 in the

control pan«?llp 38. en f.O{ Ex&rrpl e there is a systemw de breakdown, the
si gnal sent NPH'S, o/t 4€GRIPE Of 408 dNERAARY (the gigndantatitheydigialabandheld

predet erm n S i dq; 3 : . e * 4 When
Phore i o syt yon, Y0 TRt e e seficbmalFth kahelie siot 208nd 10
non- per f or misetyiee the vapasizerBer. On recei pt of the nmessage by the attendant
at the digital handhel d device, the attendant can arrange serviceman to
repair the systemon a nore urgent basis. 20The pressure gauge PS2 32 is
connecteg t0 zonghé preshiie GRS PSP ak® coMitiddIfo S¥REEMMAR LSRRI
repaired, the S|gnal sent to zone 4 will cause the control panel 38 to
generate a prREEE3Sr YWhed farexampledbeospariaar has sesumed Junctianal, thetsignal

runni ng". 2 nder.st.o f t apo t whic .

pr edet er m ngéﬁ%@ggégﬁg\ﬂfiec%yggotﬁ%hgoqﬁ@ 3’5?5[' §(§ ﬁ’aﬁgﬂ%{gﬁe daeweccget?gmned

det erm ned Iyessagehagyoeiaed 2opauglee igs “OflBEe BBT robtdurat, Mapopiaer bnokih?
control panel 38 and a particul ar signal received by the control panel 38.
Each zone i §l&@i@dcont rol panel 38 is preset or pre-programmed with a

desi gnagﬁd nmessage. The 30 predeterm ned nmessage sent to and received by

t he -handhel d device reflects the conditions (e.g. pressure, operation
status) of the sy$egre8sure gauge PB2eBXiss¢@meztadstocoarie §un dide sootrok parielwhen

gac, “Pono. 530 WRERIoh PGRABEI S.orFiems s Breionih hB SN Bes o o
gauge PS3 34oa8% WEcael Y coRis! pé’t?eSIi:%J f{o{‘&é‘n&%t@ﬁ re@eft?hfied feksBgEsage

be sent to the handhel d device, e.g et: ABC Restaurant, Gas running

Jlow'. On reseogatesizans 3, egsSaae system braakrdnwn’. cAfhearthargyis systamovden t o
. repl ace,the rating l.inders, with full cylinders although there s no
(r enoy e - PREARGBME R o Yo the et sERfon” BB MobabRning pi; B e
In this enmbggbsent O h@ceﬁgpaf thednedgaguiy e basBdantoa theswigitahhandigelii r st
chanber to the other chanmber when the first chanber becones enpty. This is

achi eved by dexigei tp aHendaii ¢as arrange serviesnan fe rgadie the systenr onjg grore
chanber and g g gate to the other chanber. The pressure gauge PS3 34
is al so connette 0 zone 6. When there is switch fromthe first chanmber to
t he ot her chanber, the pressure gauge PS3 sends a signal to zone 6 which

th t | 38 t 15 t i
nes00) aPB zone dnedgssuiatiae PRE KB Sorteste (TS e 1 BItoE CRaRGLPaRRl: -
On receipt afg tiRchBiheadRtd Hdithedr Rk, ﬁﬁe Eﬁﬂaﬂbghl]E@ zmﬁhﬁﬂl%a@@é' ce,

the attendant can arrange serviceman to replenish the first chanber with
full cylindéhe conidelspanead |38 tocgenehateca predatetninedinessage assoaiaipd @ansied
with full cyli n&g&s Ehe @ressure will resume to 40psi or above. The
pressure ga@g% s)@? TBNR8cted to zone 7 and the pressure gauge PS5 26
is connected to zone 8. Wien the first chanber is replenished with full

cylinders by on-site serviceman, the pressure gauge PS4 28 will send a
signal ©6 zone 7lcgarithys 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.
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25 the control panel 38 to generate a predeterm ned nessage associ ated zone
7, e.g. "Qutlet: ABC Restaurant, First chanmber gas full". On receipt of the
nessage 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 fromttf.ﬁ to-do list. Simlarly, when the second chanber is
repl eni shed 30 wi'lR SY§I8M &/ipicontigdregysush-that wheathe epatating:chambersarthe

gauge PS5 2 1 haalk t S| ol nel t
Goncrate a CPETingRest sGuitedtl) i€ rfiifo fouf Bioad¥! Jot £ Mg boBfSaget
Rest aur ant , 38ewiti rdceihardbsigngbfsomuthe"pressure gauge P88 Fbane tiesreodirormdnel whi | e

the pressureg,sensors and,the pressure gauges are explained in separate

devi ces or ggd%é?ﬁ% 989%%%98%5@?%9 mﬁgﬁ&ee@% é?nH@/f)r@e@aQﬁhQﬂ deviseee.g.

pr essur eg SW S r } d 1 ! | ) se to
Phe det oot o0 meEoa e, ReStArang by PaThG I, T PEL B 8 mecd B MRe o
when ei t her agendanthcarhamapge seneicemaneto spdatenthieh opetatingytylindersswithHell

attendant wi omatically receive a nessage in_the handhel d device
showi ng act Fk%‘feﬁ%?ﬂﬁ%&f h&%/r%%@ﬂ UrgNYeds ﬁ]%@'ﬁ??faﬁ@g miell%rfﬁ’t’l‘_.sem‘?s can
assi st the aenatipadckup, sDppy’ of igdsNy IaNthiHAPSihfeht N ehefsupphys ok nghd Gwifl asks
in an efficient manner. However, in an alternative enbodi nent the s¥_stem

[

may be provPHEMaoaly seufchain Gnlifst champear teethes otherechamber whemathe: firstput
reans TR | Sbe Dekehie oD | DGR EaARKIed ! g SheSHRTRAR, P01

connect ed t closerthe Yyat&\firmm thee fisst chandrmanbdaspdn thesgste toetheasthehchgmbére
first charrb':—ii1 with full c Iﬁgg(érs he servi ccﬁman vviél é{%ess the |eft
button once 'SERIFPR}HE gﬂ'@é 473 lsorcepnestedineene endVoemthese i sweeh o
conmmuni cat e g b t Lmdar ICELRYL Has
fini shed re{)m#hs%{i]ﬁéeﬁ ﬁ@?ﬁ&ﬂ??ﬁ?ﬁb@?mﬁeﬁhiﬁ?%ﬁﬁ Qﬁ%ﬁp\gt he d
servi ceman 23@nai | 1o prases & hwhidhghtausest dine oocertralepdinel 38 signgéneratezome 8

whi ch causes t control panel to comunicate w.th.the hel d devi.ce.
Noni tor tho PIRASIBERAEH She fte 2t Dol oine & b e el ARG e iy 058
super vi si onsgpplgahapgesere OhaatéipeofiHd massagd by tife attehastdttEe Aigidl her
25 operation status. I n this enbodi nent, nultiple conponents (e

vapori zer ghapdhelddevies dhezaljendant senearsangs sen&qma@itpyeple@mféﬂiq Hetat or
(not shown icﬂa%%)grh/ﬁﬁ)f%-gplﬁﬁcjégl ator is also connected to the control panel
ven a €

38. Inthe € e1s a power failure, the vaporizer 8 will not
wor k and supply of gas will gradually cease. At such instance the isolator

will send a signal to the control 30 papel which then generates a
pr edet et ned ne?‘éa&épl?ﬁ‘%@mﬂﬁdﬁmquggi Eréa,mg.e_b? a"%h?qpé?’?'gﬁﬁfl withy tfilhr ant |
Power fail Ugginders, the P%Ur@wrre%mgltﬁo‘f@pfé K asRleat qfhehﬁl%séﬁl%Jggtg%es the

isolator will send a sl'gnal to the contr vice which then gene a
pr edet er m n@$H4n28 isaepnnastechto reneifend thepressure gauge®Bd @6:is aBneeied dar ant

Power back L8h0% hnen 1L e SarhBSr RORLFIESRER Slitr®F & RRLRE B &-sRE
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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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 device 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 descri bed scenari o,
It can be understood that an attendant can nonitor a gas supply system

renotely. In fac n It Qr LR S ens
51 i th one handhatara %@‘%F‘E“%’%W%“%%%%%%F@?Q%u?ﬁ’ﬁf%i‘h%ﬁﬁhea d
devi ces nmaygaegesomne cexplainedt ine separaten devicess berooneepts, tthey malyt exise in

Cycton(s) . Bleqtah ARICEET o csuSRle ookl nytees? domusstartfib peensina andss or

operati o sEatdifg Sfgrd®in EBBh¥e fY Hceididttedt endant can have an
overvi ew of genegr’alg wor Ki ng co?\di tion o%tetdtﬁg%g&s%en( s) 20 and priorities

tasks to be perfornmed and del egate nanpower accordingly. Wth a systemin
according to therpresent invention, .m nipal np. r is. needed to prqvide
reliable supply gﬁeg%%qvel pn}\(tgodﬁrgegfe '%SPB@WQFS?%@%E%WQ&M?% raP‘s%"ﬂ"
provi ded W thardb8te"BRY répleRiBhed Neith 48N coRfdeds, WY bAESJAMCRII Admaticame
devi ces include for exanple pressure indicators (Pls), pressure safety

rel i ef val viaseivgaaUBESAES Helieyhamdheld deyice shawipgAdiegelbat hasdustebethe way
| , | . | . |
1, e e A T i R

i nsul at or, acassplishirsMof dutstahding {F=38Ysh, an effidiedtonmannéd. oMeweperecSa udare
protection devic .kno These deyvices. are indicated in

Phe' Figure 2imefiie STOAMmEDE Serysiamandy B migvRed Ak sembaufunaisn it
reading Fi gie@nd. a¥h8 WHMEsltbRatid RPLD thelrls! M2y ARlRie! 9 [eRASHRSAEatdE "ol e

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”.
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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 conbjnation in a single enbodi pent. Conversely, varjous
features of the PPYR' %P@Hq‘gr“ée 'ﬁgg?tobggﬁfir?%m@@s@ﬁi ise@torwillisendat ent
of a single ' ' Vi ' L at e
aUb. conbi naj Pnaed e ontERUcyReRiAth Hieh SERBIHRLS afbrelicleiritiy fRsage té
enmbodi ment stherkandheld device ae gd “OutletapBEF Restaurant] Powgr &askid asrmaidr

exanple, in certain enbodi nents the system nay be adapted to transport
non- LPG gas. In other enbodi mnents, the vaporizer may broadly serve to

facilitage nmovenaiho@h GRScortrdlpaney 8 KpanNereEty 8f exberfaPpdler S&irck Nt Ot her
enbodi nents, the handhel d device nmay take the formof a portable conputer.

Al t er nat i veBlp0 hasea Backurbaderyisinphni The cagtrehranel 38sacenfigutegstogend a

operation s h t e may | ' cent. ap office in a
renmote | ocab%tgg.aggi%ﬁé'l g‘ﬁ@”?ﬁ@?e}aﬁi@bg@d. &%é%rv@{eéh[h%gah%'ye'se@(%npl es
may i nst eadldngkee widnkingorviheh thesbattery sedesers fspladed, ahgrconties pansl 88 iemai |
account. Cains: 1. A systemfor nonitoring supply of |iquid petroleum
gas, conpriS? @u_req}éy Send aJuessags eg:  Satietebask (¢ Aormabderbedimdield (b)
a vaporigergeqes) a first piping assenbly connecting the first source of
liquid pet ro?eum gas and the vaporizer; (d) a third piping assenbly
connecting the vaporizer and appliance of end user; (e) pressure sensors

arranged to detegt ga ressure in.the system.and (f) a gcontrql nel

connected to theFWﬂsé\ﬁP@%%ﬂsg?%C@ﬁg éﬁéﬁr&i Foc?fért?%rlfﬂd%ﬁ _088 p;%?ean

predet er m nghlefddritih hbitOF ROJAS sUBPR SIS FedsSteledin FA&, shendtehdant
corresponding to pressure detected In'respective |ocations in the system

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



wherein the predeterm ned actions include an action of generating a

- 15nessage to be sent to a designated el ectronic device supervised by an
attendant. 2. A systemas clained in Caiml, wherein the first source of
liquid petroleumgas is contained in one or nore cylinders in a first
chanber. 20 A system as clahge in Caiml, conprising a second source

d
of liquid pBYMESEURSES Eolheasoniext é{tﬁ'ﬁepr&fse%mee' f.ndé@r yepsom of elasity
chamber. and brevity, th‘é ﬁﬂéb?fﬁéé% d:éV?de%ﬁg n'o?e%lﬁh#@d?her%mmr Ising a second

pi pi ng assenbly 25Connecting the second source of liquld petroleumgas and
t he vaporizer. 5. A systemas clainmed in Caim1, conprising neans for

trol Iing which of first d. f liguid petrol eum gas
'S to be uti 11268 Shoul B Ul Btss iR £ B A A 88 Ahi0 InUanee B WSATRg 1 r om
the firss squre@riff déstiibddPR e CAERIERS oftryl s‘@g@iré@ 3 li?\rﬁ@aﬁfgﬂﬂgf urce

of liquid petroleumgas pass through a nmanifold contro he
first and spEyiftedipueqrakingtion iinyai singleterabedimeghs Ganveosely variousfedturesy. A

system as clAai .00l ai , in_the ni.fold is configured to allow
suppl y of |%’§:‘ﬂ%9’b‘}e€?‘ ttlgb gwmcg'agy&reféﬁbéﬁ\@{}ofdﬂre%%gﬁgsms@&r 8%%teaﬁ8ﬁ & RO9R her
gas source émbodiménty hry. be proviledA sapratehasorc!iai g idpproFridted supher ein
the pressure sensors include a first pressure sensor arranged to detect

pressure i nCRMBINGtiPBs. [§iipitagoesotarh thatsartain Jeatures of dke @nabedimests are anged
to dete p iy t SEE h-_PinRind ﬁq@y. mas claimed in
C ai-m 5,5:6 V\/nrclalregtl?#éte hyypr\'ggs‘%ugg sengrlgmg@i ne?ﬁ%u e %i th'lg%lp%)?%gélgr e'%secf?g%"{m
arranged t oeshdbdirhentsehe wystdne e be taduaptarhto ranspert soarddP G lyasy alpostheer .
1510. A system as.clained in CJaimb5, wherein the _pressure sensors include a
fourih pr esSMPROLRRAS: the YaRasizaT Mavoadly srive i EAcittAte Movement Al 8es i pi ng
assenmbly.  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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11. A systemas clainmed in Caim1, conprising a plurality of pressure

+ 20gauges for indicating pressure detected by the pressure sensors. 12. A
systemas clained in Claim1l1ll, wherein the pressure gauges include a first
pressure gauge, a second pressure gauge, a third pressure gauge, and a
fourth and & fifth pressure gauge, configured to display reading of 25
pressure de gﬂF@d by the first pressure sensor, the second pressure sensor,

the third presgu : : r pectively.
15°A System aa el yRaRon rERfloh sLEpty o IBLERRH e R IRA! con BTRREL, V) Y
30pressur e sensofa) abiéast aafirst sowgealf lideid petmleumamspr essure switches. 14. A

system as cl ai meg)i n Claim 11, wherein the pressure gauges are arranged at
a location renot @3 ¥MRHFEsour ces of |1iquid petrol eum gas. 15. A system as

claimed in dai .a e PRIIAY Ba8emBY EndRaiRg thé First SoRRESEf Rduid RPN
renote fromt henxs%ua} ces p?)?‘l ?i quiepl :};et ronl eumégas. ' 16. A syfs?(iuémplgg%cl ai med
in Caima1, whereirgasendthe vaporizenel is configured 5to output an alert

nessage to the egﬁctrtonédc.devi ce \ﬁﬂgn at |l east,one_of .the f$l | o 'ng%

condi tions has t 5Reh THGOWNY FSSEMRLY §PONQENG: i VRYOTsR #h s%ppﬁﬂ?’e\ e
sensor falls bel oweH¥ppgser; (b) pressure detected by the second pressure
sensor falls below 40psi; 10(c)pressure detected by the third pressure

sensor falls bel (8) Fepsire sango[vapaeged fedefeckgaspraspuia i thewystempraidur e

Sensor f1@| I's bel B‘}Val%Bﬁ{rol panel connected to the pressure sensors and adapted to
' perform one or more predetermined actions in response to signals
received, the signals corresponding to pressure detected in

respective locations in the system;
wherein the predetermined actions include an action of generating a
15 message to be sent to a designated electronic device supervised by

an attendant.

2. A system as claimed in Claim 1, wherein the first source of liquid
petroleum gas is contained in one or more cylinders in a first chamber.
20
3. A system as claimed in Claim 1, comprising a second source of liquid

- petroleum gas contained in one or more cylinders in a second chamber.

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

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

5. A system as claimed in Claim 1, comprising means for controlling which

of the first and second sources of liquid petroleum gas is to be utilized.

30 6. Asystem as claimed in Claim 1, wherein piping from the first source of
" “liquid petroleum gas and piping from the second source of liquid
o "'petroleum gas pass through a manifold controlling which of the first and

second sources of liquid petroleum gas is to be utilized.
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or 16psi. 1517. A systemas clainmed in Cdaim1l, wherein the nmessage is in
the formof a text or SM5 nessage to be sent to a cellular phone supervised
by an attendant. 18. A systemas claimed in Claim1, wherein the control
panel is configured 20to generate a nessage when power supply to an

el ectrical power consunption unit in the systemis interrupted. 19. A system
for nonitoring delivery of gas, conprising:- (a) at least a first source of

liquefied gas Ang & Oévgc&a%eaqn%ﬁaﬁ'd,%%rbﬁﬂu@ﬁi ﬁfpl)dq%e 5 uréfto ()

a first piping assenbly connecting the fi'rst source o gas and

t he vapori zer; (dlow ssippondf [quyid petetaenigas fromnea bhithe has seamed wher ce of
30l i quefied gas gnd the vapori zer; 6ei) ? third pi ping assenbly connecting

t he vaporizer an ea%‘blefgﬁﬁéolﬂfcee'ﬁd“ QIP:IOW( ) means for controlling which
of the first and second sources of liquefied gas is to be utilized;

8. A system as claimed in Claim 4, 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.

10

9. A system as claimed in Claim 5, wherein the pressure sensors include a

third pressure sensor arranged to detect pressure between the control

means and the vaporizer.

15 10.A system as claimed in Claim 5, wherein the pressure sensors include a
fourth pressure sensor arranged to detect gas pressure in the third

piping assembly.

11.A system as claimed in Claim 1, comprising a plurality of pressure

20 gauges for indicating pressure detected by the pressure sensors.

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

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

25 pressure detected by the first pressure sensor, the second pressure
| sensor, the third pressure sensor, and the fourth pressure sensor,

respectively.

13.A system as claimed in Claim 11, wherein the pressure gauges and the

30 pressure sensors exist as integral devices or as pressure switches.

14.A system as claimed in Claim 11, wherein the pressure gauges are

arranged at a location remote from the sources of liquid petroleum gas.
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(g9) a plurality of pressure switches coupled with different |ocations of
the piping assenblies for detecting pressure and sendi ng signals
5corresponding to the detected pressure; and (h) a control panel connected
to the pressure switches and adapted to perform one or nore predeterm ned
actions in response to the s%?n Is or the detected pressure;

wherein the prEv&iYSEMEs ¢ B Clam Jawhereindhe santip! panelisaragged at

10nessage for deli t 7 } ; J i supervi sed by
an attendant. bé%ﬁﬁ%ge@@cigéwﬁ t@%%@%sg%éﬁﬁlé?%&é C ?’hder- cont ai ni ng
|l iquefied gas in a 15gas distribution systemto gas consunption units and
mai ntai ning t as distribution.syste conpriging the steps of: (a

det ecting gas%gs%' s B@%&f'bﬁaé?‘aq’u‘gh%"hﬁ‘q g%@‘{o Cﬂ?é‘el?&?t%mflﬂi"%ﬁ t he
gas di stgibuti ontsyfp@iaRYalon tnéssagRrts tRe ksdtfdhic 8B8%ieE WIdHAPlealPBRE 0F ON

status checking neans; 20(b) processing data of the detected gas pressure
as to whet her t hthedfellewingdconditions kabtakey pMaeehi n predet er mi ned accept abl e

paramnmeters or whether the detected, operation status bei i £hin, accept abl e
Condition: &) < pletepfE bBfety AU AE ol Sl bt 5
el ectroni c devi C¢)25sprafsvts afbtddteanbptthe nskidind prissuie stpisectfalt pekssur e
not being within predeterm ned acceptabl e paraneters or the detected

operation status not B8P$lg within acceptable condition; (d) attending

to problens causjfjg t 2 : i gl f Lned
accept a[l%(ﬁe par am@er SB%&?%{E%%&%{ Egsi@%@'gﬁ’an gg%tsg?%és}l fr%gg b%gﬁ\gba}lt hi n
accept abl e conditi on; andd (e) restoring the gas distributing
t t ti I diti . .
systemto opera I((Bna pFeosgulre Idgpected by the fourth pressure sensor falls below 12psi

or 16psi.

15 17.A system as claimed in Claim 1, wherein the message is in the form of a
text or SMS message to be sent to a cellular phone supervised by an

attendant.

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

consumption unit in the system is interrupted.

19. A system for monitoring delivery of gas, comprising:-

(@) at least a first source of liquefied gas and a second source of
25 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
30 liquefied gas and the vaporizer,;

(e) a third piping assembly connecting the vaporizer and appliance of

end user;
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(f) means for controlling which of the first and second sources of
liquefied gas is to be utilized;

(g0 a plurality of pressure switches coupled with different locations of
the piping assemblies for detecting pressure and sending signals
corresponding to the detected pressure; 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;

wherein the predetermined actions include an action of generating a

message for
delivery to a predetermined electronic device supervised by an

attendant.

20.A method of monitoring delivery of cylinder-containing liquefied gas in a
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
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
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 détected
operation status not being within acceptable condition;

(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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