1 Programmabl e Pressure Activated Floatation Trigger Device Field of

I nvention [0001] The present invention relates to a programmabl e pressure
activated floatation trigger device for use on a life vest. In particular,
t he i nventwonom@b@bes to an inflation trigger device thatschamoadyust abl e
wat er pressure trigger |levels. Background [0002] Water sports held in

i ndoor environnent are generally safeland risks of drowning is |ow
However, water sports held in outdoor environnments, |like | akes, rivers and
seas, are potentially un-safe; for exanple, strong under-currents in the
out door envi r onﬁ’mgmmmg!blaé’lreiserepAedwﬁtedtﬂlea@ﬂdn\ﬁﬂﬁ@ger@éﬂﬁé' asts are often
unaware of their physical limts. Wen caught in a panic situation, they
coul d be quickly exhausted. To reduce the risks of drowning, a sportsnan
usually wears a life vest. [00 % F re are various forns of life vests.
In general, there are two types 'ofdp f “YR8ts: the first type is

non-i nf | atfadsp whi | She tph;gmﬁ agedod ¥eletek So lmfa}o%mma%;e Eﬂ:@suﬂp Beivafliat abl e
life vest ontalns f%%v g insert% and are t ﬁ¥nera y bul ky; very
of t en, AAHAT Higee ftuse Bt 2 dlesygshmigrpartiphlar, thf insension eclatsaie ans | ess

bul ky and ihMeIoR9FRr i/ idTWR haUHdfAAbIE Waak: pﬁa@QArré SRELIANR, inflation via a
conpressed air canister may be activated contact with water, pulling a

rip cord or by a pressure sensor. [0004] FIG. 1 illustrates a conventional
inflation device 10 for use with ? L%% yest 12. The inflation device 10
has a generally flat inflation body and a gas/ CO2 cani ster C and water
sensing cartridge 30 attached separately to the inflation body 20. The

i nfl ati on (@998l Yoer spionts [hakd o iraioonr\/léfﬁfi'rdmirieait ere paietdllaciafly ank hiskdnit ed

Mol ders L I th BN ic inflatio nmanual
activate tdﬂcewﬁrfrl'éﬁhfw Ve é“\a/ri"é’ i?(’ﬂﬁh‘%l]‘ rrg(# r ?T"lmng’HE;g‘@BT%?%E?’@By causi ng
a pl unger a@® sémparemmaﬂynuri begfelr @) ei@nﬁtﬂ%ﬁroﬁ@dmﬂ@-d@h@xﬁt@% heS@AdooPn an end

of the gas/CO2 cani ster t hat | rewed into the inflation body 20. On
t he ot her eﬁ‘gﬁoﬁ‘neﬂﬁéﬁlﬁyt’}‘i’é% ﬂ’f"aﬁfﬂ#’%rﬁngéNﬁ“‘démthS‘?sﬁu?’fﬁé?@e%'ﬁ%Ym of heiper el enent

32 (not sbhysical Himits. QML) calight i@ pid SFuaBONIYLoRRMJuiME SHaRRQ0FES wet

reduce the risks of drowning, a sportsman usually wears a life vest.

[0003] There are various forms of life vests. In general, there are two types of life
vests; the first type is non-inflatable whilst the second type is inflatable. The non-
inflatable life vest contains floating inserts and are thus generally bulky; very often,
they inhibit movements of a swimmer. The inflatable type is less bulky and therefore is
more suitable for sportspersons; inflation via a compressed air canister may be

activated by contact with water, pulling a rip cord or by a pressure sensor.

[0004] FIG. I illustrates a conventional inflation device 10 for use with a life vest 12.
The inflation device 10 has a generally flat inflation body 20 and a gas/CO? canister C
and water sensing cartridge 30 attached separately to the inflation body 20. The
inflation body 20, similar to an MKS inflator manufactured by United Molders Ltd,
offers both manual and automatic inflation. To manually activate the inflation device
10, a rip cord 21 is tugged, thereby causing a plunger 22 (not shown in figure) to move
and to pierce a seaﬁ on an end of the gas/CO” canister C that is screwed into the
inflation body 20. On the other hand, when the inflation device 10 touches water, a

paper element 32 (not shown in figure) in the water sensing cartridge 30 becomes wet



2 and disintegrated and this triggers a conpression spring 34 (not shown
in figure) in the water sensing cartridge 30 to push the plunger 22 in the
inflation body 20 to pierce the seal on the screw end of the gas/ CO2

cani ster GvoRwoomgér a t hi ckness of the inflation body ®G4doRnbdsshaped hol e
24. In comuni cation with a chanber enclosing the plunger 22 is a gas

di scharge hol e 26, which opens into the D shaped hole 24. On an exterior of
alife vest is an inflation stem 40, which is attached sealingly through a
t hi ckness aofl dish¢egtdtddearddeabis tfigders oconiphasibm fgringi3an@tekéeeinluis it ached to
the life v by.a nut.on, the inflation.stem40, The inflation stem 40 has
a mani f ol dg Eﬁ%,se WHECA Lo nﬁoé’ﬁffbé‘e Ut"ﬁertzﬁén @ﬁé“%ﬁ@& atye RaiscoBe The

mani f ol d 42aliea thoiced ely ofitheigat/EOR@hnikare HAdoigh 4 MRihdAE bak Mshem 40 and

| eads toc%gdi ;heriob@l the life vest. Wien the seal on the screw end of

t he gas/ L4RiSPeP-eaed Bleidénn comprasdion Wil pcpmber prelesingediei nt o t he
interior ofudsherd ikhayasthdrly BN MRCH ; . Iy f 42 and gas
di schargeq{llor%e 26 f_ggr i nfl a%kir on of’ theH P%%gn%é}?qggha%?%ggg kt'Aégl'ltl g?rati c

i nf | at abl &X{eripiechlite Yoy sy inblatieqy ptertfi0e whish is etteshed oralinglp rtisromgy 2 f or

exanpl e, i r i ) { | bnersi in..water 1s

desi r abl e.tm&éﬁ%hdg%e;lﬂgrv “’éﬁgﬁ‘ﬁ?' ?gﬁg?ﬁ{?}ré%gér] i%%@%‘%fjg‘%]gﬁllge Yeisﬁéy Vest may
not provi @&t sufthe difiation sudrat40. | Thet frdlation pensdd hakor insandoldwiil, nghistmy not be

able to e I Se (SN i nfl ati of. one' s life vest. US
Pat ent NO%S@&%@%@@%@ 3% ?ﬁséha%g@&l ix;&ggh%%#%\gﬁ%ﬁd%fw bt inteebd tri gger
devi ce. [POBCB]in WS iFGdtentsteND40 dnDBRIsAT Zn im&kir gna@ 1o vésaghrRnEheedal oni cs,

I nc., describes _an aut.gmat i J oat ati.an, device that is trolled by a
pressure (séé ﬁ@osr%reé”ne&‘%é’trg%écl %aéébrcif; ccaa’iS%Eﬂi bro ﬁ‘”ﬁp@%{“ﬁﬁﬁgﬁgﬂ gleaged he

fl oat at i omteleh @@ribs obeleolfeavesi Hbupdapt Mig@halt&a4 f QhnifblOuY @R gt i od of
tinme or b%l Q}fwa Sfeczgr}d,. ﬁreater dgfgth for any period of tine, a gas

cani ster Cgchargedgle s ipninflation of thylfgyest 120 bring the swimmer to the water
surface. [0007] Despite devel opment of trigger devices for life vests,

there exists a need for a sinple yet effective floatation trigger device
that can B9 cdmemiteindpBbleddpivagdnayfnot e sefablst fongomy srortspersons, 18 Summary
[ 0008] Thewhild aiudfkeRAE SRS s ddBil 3 dBfle SRl B LRI ABnEndaS! €
under standi ng of the present 1nvention. 'S sunmary 1S not an extensive
overvi ew ofher hpadi mynanat irigaer efidflatabladife Vot endedt providdenfficieyt dalyy freat ur es of
t he i nventy,on. vie bt r nt.,sone of .the.inventive concepts of
this i nveFlHtaf)fE)I eﬁ?}& g'% gé%gE%Wg%%‘a?oI%?n%gsabgé Sr BFLEE Jflqgrli“?l‘i‘g UHEtER T

descri pt i owlatidnatf bse’s dif¢ olebtoWiS [PEROONoTHE7REES @nt P/ @fdciibr seeks t o
provi de a{:}la&ghl ?étl%gtl% life vest for a swmer. The |ife vest when not
inflated 1'S FItL] ngc HI%C"S%VH‘WH and does not substantially restrict
novenents of the person.

[6o06] US Patent No. 4,968,277, assigned 1o Eagle Electronics, Inc., describes an
automatic floatation device that is controlied by a pressure sensor and an electric
circuit. When a swimmer wearing the floatation device is below a first depth of water
for a given period of time or below a second, greater depth for any period of time, a gas

canister is fired to inflate a bladder to bring the swimmer to the water surface.

[0007] Despite development of trigger devices for life vests, there exists a need for a
simple yet effective floatation trigger device that can overcome the shortcomings of the

existing prior art.



[ 0010] In one enbodi nent, the present invention provides a programuable
pressure activated floatation trigger device. The floatation trigger device
conprises: a hollow box housing defining an internal cavity; and an

i nfl ati on wesenbbazof or connection to the box housing, sai<rfh@ti on
assenbly conprises a gas cani ster being connectable to an inflation body
and a water sensing cartridge being cbnnectable separately to the inflation
body; wherein the internal cavity is operable to house a punp; a water
sensor; a pressure sensor; and -a cBmtmmedyl er, such that an outlet port of
the punp is connectable to the water sensing cartridge so that when the
trigger deyjice.is brer ged under er and the pressure sensor detects a
pr edet er mf&#g@ girl%@{él""én% @%P‘é&éﬁ@ﬁ&g@ HEMEaHT P drpvade mbasioumdestapdiag punp to

del i ver aof itguirebchtointdnEomeltlay sus@S) RChot ak bkidOR Fvefvidv of Qe J{Je&aﬁf rel easing
gas fron1t@f.gas.can' ter tog inflate a life vest associated wth'the

tri gger dé& BbmnFWGT%ﬁtPﬁ*ﬁHBﬁH@ﬂb@W86@fﬁ§hmymﬂﬁé-%ﬁb@eﬁvshhm@ﬁmton

provi des gothé bOGRinBRENOGDESEs & thiks iReNEi in aT%]:% dalidcd 96 1B Eﬁ%ﬁd‘é QP! ses.
detecting presence of water 'by a sensor; sw cﬁlng a contr er di sposed

i nsi de a H&WSIaHEd descrption dpisripdlowhen the life vest is not in contact with
wat er and the water sensor is not activated, or switching to an operation
node when the life vest is in subnerged with water and the water sensor is
act i vat ed{0o8fidTisupnsbant inettionuiceksub arevigeuarpinfintable difwat e fose Binfigercar t ri dge
for triggefd anj r.todnflate the Iife vest when the controller
isin the?%%gga??%ﬁﬁﬁ% 81gﬁgkg[%ﬁégngba§@W§5?ra%{é$F§KFﬁ5?m§“ﬂhédeternined
pressur e icptrior maednesits of e feB64.2] I n one enbodi nent, the trigger device
conprises a cavity to sealingly house the water sensing cartridge. In

anot her enbodi ment, the housing conprises an L-shaped body and an arm

wher ei n tjoetcarim diﬁSen&j@dinmhgrt!itabre&lnuﬁrﬂreﬁ%hﬁnﬁ}ﬁbid@so%ldg%rﬁ'abﬁé ? sdufom the punp
o)

cartridge. et another e i ment, e trigger

to the water sensin : Ing : _ _

devi ce coﬁ?ﬁwi‘@fgEloataﬁ%mgaerc%ew@ Higefleattion upggeyidagcs repuprises: @ hdliowpunp.

[0013] Irbdk%ugﬁ@@@hm%mn iflerraGviy; Y& @GO LS erﬁﬂ?g?fo?g%eé?t'idﬁﬁ& (R2MPr Ses a
abl e d . e

i croprocessor mountable on a printed circuit boar

ni cr opr oESBSiEEFAS nfeten gassmilyremprigesungas. cafigen Wing epnoemabbniocdi ment  of
the triggefafleVbss addq WakELenS; - r r r, buzze nd/ or vi sua
indicatop(s?_aréiﬁbﬁnted on t%%ﬁgzgﬁ%d hgﬁggﬁgw%ﬁﬁggn%?ﬂg?%éhbgﬁinent,

t hese devih@&ipndiody:nvhemie theriepmalalayitoin operpisin dahduseinpimp:anwaet @ekot:0 t he

housi ng. | dj the ter sensor conprises probes, which are
used for bot G%é%@?ﬁg“?ﬁg%%¥%Géﬁggwﬁﬁéﬁ‘%@F@%“ &EQ%EF@’ At er ni ned
time of detliovettrownddy tdiedgr @sbaiehes eRIOFgeRAEyiEEh GhgvRbedafnddatadevent

| oggi ng docking station, Brief Description of the Draw ngs (0015] This
i nvent i o%h%ﬁ'i“f Sﬁaésureéeé’??lb%%“’ﬁ‘ya RS B IRRIR e S et ’isﬁ’éeaélfﬁﬁioéhen‘é)ﬁff@mﬁf t he
present iantendsi the puitbtih delefee RER@R] foOhs Mtea%agmgaémiage ﬂirawomg.ggeri n whi ch:

[ 0016] qu. 1 iIIuFtra{es a conventional floatation trigger Vice for use
wWith a |i¢ 8as\1}ggs%a,s rom tne gas canister to inflate a life vest associated with the trigger

device.

[0011] In another embodiment, the present invention provides a trigger method for a
life vest. The trigger method comprises: detecting presence of water by a sensor,
switching a controller disposed inside a housing to a sleep mode when the life vest is
not in contact with water and the water sensor is not activated, or switching to an
operation mode when the life vest is in submerged with water and the water sensor is
activated; and pumping a liquid via a pump into a water sensing cartridge for triggering
a gas canister to inflate the life vest when the controller is in the operation mode and a

pressure sensor detects that a predetermined pressure in breached.



[0017] FIG 2Aillustrates a pressure activated trigger device for a life
vest according to an enbodi nent of the present invention; FIG 2B
illustrates a known inflation device being nodified with an adaptor between
a water sapshngofatridge and an inflation body accor diggchsangsher

enbodi ment of the present invention; and FIG 2C illustrates schematic
functions of a controller for use wtéh the trigger device shown in FIG 2A;
5 [0018] FIG 3 illustrates a process or operation of the trigger device
shown in FIG 2A; and [0019] FIG 4A shows a side view of a pressure
activated trigger device according to another enbodi nent of the present

i nvent i on{00%H dinppeemamligprwiie iggst dyyicetcomerises ewadty to ealingly doese ttevi ce shown
in FIG 4/4.PetRj Chd Pdda : npr i,fiyC
alternati @gmgﬁébng;gllg%e%ﬁlﬁg%bgd %dé&gre[e@g%?] efl%nﬁuéﬁgv?ngin?g%gﬁa tg‘é“c’h és%icr irbed with
r ef er encebedy anflen atm, adisreeh de awi hagsan internghfilid clpendgpdigent fldvofrangheski | | ed in

the art, _ t LS ] ntion may.be practised w thoyt .such
specific get‘ai\[qegﬁc \%%%eseé%mgt? ﬁ!érm/ e'aﬁ %‘Bt%%lhﬁrofflg%o “{:'Ieé’i’ctgf Eldé%e% “Y'€ngth so as
not to obsoursedt hidyuideaemtizofor sipplyigaismidio thepaipence, conmmon ref erence

nunerals or series of numerals will be used throughout the figures when
referring to the sanme or simlar features common to the figures. [0021]

FIG 2A sfows Ianosx pntdainent 0¥ @e arigeeS&ice, ard | datad: f tapdlkatd an trigger
devi ce 100. according to an enbadi ment of the present invention. As shown in
FIG 2A l{flmgO%?ngSg{,%@urg@{i? Ohe BN pistuithesd (F ?fBbJé‘F g RreEsspoand/a i nst al | ed
in a houspo® hdslOmedht® vapusi ng 110 is substantially a hollow box 112 havi ng
an internal cavity 113 and a lid 114 over the box 112. A gasket 116 is

di sposed between the box 112 and the lid 114 to ensure that the internal

cavity 1 i landisl 1 ght dy.si o) I I e of the
hol | ow b(]){gmf 21}6"%?;5 exs%g%t}%eﬂt %qgé tglﬁ,g&i dseng:Q,l ﬁhgu”?age”r%’%%% O%SS&%()SF {‘S%?L’ZO. The

li qui d regeraroind/gporisuall defiGator(sh acommuniedatn dre devide hdwsingniremnsthercavity 113
of the bo i i n iensigned to receive a liquid cartridge
122. The %%Oéﬁnd& P’ce{géé;?\(}g‘l{l%&gaé?fn %T%&r?es[%octigﬁsoélaab? % rici/ tegpe tﬁ%&lo %ﬁj acent to

t he | i quildusiegsdnwae rmpoditnetQGhd watar tdnsradegriagdapbies, potk at3Red Tre adapt or
port 130 Iogha\(lj\;t.totha cgrttri.d e cavity 132 E}}\?ﬁ??t i s sjzed 1{;\nd. di mensi oned to
receive tHe wat@r s BHSTHGAE, VHPORYE™SYE 201 SrciermipsEimg of fiNpti e end of the
cartri dgehe pesisine stddr sl ratrigas sAgawayenl R bt PER¥indis@fod | ui d conmuni cati on
between the cartridge cavity 132 and the internal cavity 113.

Brief Description of the Drawings

[0015] This invention will be described by way of non-limiting embodiments of the

present invention, with reference to the accompanying drawings, in which:
foo1s} FIG. 1 illustrates a conventional floatation trigger device for use with a life vest;

[0017] FIG. 2A illustrates a pressure activated trigger device for a life vest according to
an embodiment of the present invention;

F1G. 2B illustrates a known inflation device being modified with an adaptor between a
water sensing cartridge and an inflation body according to another embodiment of the
present invention; and

FIG. 2C illustrates schematic functions of a controller for use with the trigger device
shown in FIG. 2A;



6 [0022] In one enbodiment, the cap 124 ensures that the internal cavity
113 of the box 112 renmains water tight. In another enbodinent, an "0" ring
is provided between the liquid cartridge 122 and the liquid reservoir port
120 to ensypspw@iesy tightness. [0023] FIG 2B shows apdf,rgagﬂmh,{] hation
trigger device shown in FIG 1 after being nodified with ow adapt or
131 for nmounting the water sensing caftridge 30 onto the adaptor port 130
on the housing 110. The adaptor 131, as seen in FIG 2B, has a fenmale
thread 13la on the right hand side for engaging with mating part on the
inflation @qg]y ﬂg((é). ,ﬁoaxi_al wth female thread 131a but on the |eft hand
side of th EBt-ot iPyapiptes & procsss o8 opsipiionce! i1t zeer Hevismsiownlim BHE 2/81b mat ches
the femal end hread on a connection end of the water sensing cartridge 30.
Coaxial wth the female thread 131a and nmale thread 131b but on a
cylindrical surface is another male thread 131c. This another nmale thread
131c mat chpset aﬁ&p‘; hou 110. axial with
the mal e thr%}agﬁasﬁgsﬁogga exag‘%r?g }esgu?agcg&itgqg”gggef%en Cf(?{gmgg%agonal
surface 131%theseabefimentdfdhe rewadnidlion;iasd A1G U shoes b pesgesiade@ns” 0" ring
131le for C surfaces between the adaptor 131 and the
adapt or pgir%?h%%gd%)\nngetﬁlgaﬁgnufg:d]nQABO Due to the length of the adaptor 131,
an actuator extender 131f corresponding to the added |ength of the adaptor
131 is disposed inside the holl ow.adaptaor 131 so that the nmechanismin the
water sensing cartridge 30 and 45 %ﬁ‘g@?“ﬂ?‘“ﬁ‘re physi cal |y connected. [0024]
Referring back to FIG 2A, it shows a supply conduit S connecting the
liquid ca@h%)i d@e 122 to an_ inlet port 141 of a punp 140. An outlet port of
the punp | I YrTRNE SReFilinAnd pBeRaive cobadiments o theepresanisarpetioy wilB4.  The
pump 140 h&v 6OABREHEHW I t °CB) 150, on
which is a punp dri verﬁgﬁ%{eh&gbé%en%ﬁc%d\%éﬁ%gg Ilgéshaﬁlr%gr?m%?&{t ?} ®d by a
cont rol | efkiHeglgh thihprbrhomwesey, Hat thist iayenBos mayribe rpcm‘rlsfcle&slwmt suEhep®0B: 150 i s
shown to f&.ioWHLed, d 114. AI ted on the
i nsi de face :E‘Jt seal f?tﬁ%h%ieéx%g%g %eg&g reegﬁp fh acdo64° Srﬁ@urﬁ% 114, are
two wat er‘%@ﬁ@hn@rmwbésefqrmce mmonarefcreassmmerslensa:mesl&(huamdalﬁwbuzzer B. In

an i npl err[%n& psor 0 i s obtai fromlntersemn, vide
part no. k%&lgﬂ?&qg@f géré %@Ore gatogl?ﬁ ¥aep! r?B'HFaf AU LOPETect ed to
t he PCB 1t§®heﬂ'gte65battery I|fe monitor 192 nonitors the remaining power of

the battery 190. If the battery power is |low, the battery life nonitor 192
alerts the user by activating the buzzer B. Wien the life vest 12 is not in

cont act vmm] WaGe RAasHbwE uekpRIded OSI BY a ek dcBivdi&C BbMSEhndY¥ig g
controlle 8 the controller 160 swtches the floatation trigger device

100 to a V&8 O%W@déﬂgcfoé‘ﬁﬁ‘ﬁp?‘g@mﬁé\ﬁé}e Preser pppntiore Akdhern wdiGolAand battery
noni t or thEa'Z pre%%adtﬂ@ie& iffoatisisti é@ de$zcb @O@Qnﬂilﬁﬁlrled%t oWQiBﬁ 16M,2 positive
wat er se (gnal is receive he contro e controller 160
swi t ches HE‘“$ Ilb tsa‘-tul’%fﬁ“@léﬁ(/ldé?é“‘l‘@(bmﬁ éf?ahrwmﬁea‘ﬂamlmmi ool ldAdnderid ors t he

wat er prg3suke i 8nal 52, i e set or

pr edet er mi ned pressurie gn%g(cr([:o%tprggf ?55@@?@%@ ?’B%}?es ?rﬁ)e&ﬁ%ﬁ(?rzlég % ver 142
for the oM metheonfe@eir cavey 1 Cpsrvadtdr gigho Ont dugghp Unaypd &d@oﬁmp}:ﬂraieﬁcel iquid from

the Iiqui t tr| e .cavit U ncotact wth
the Ii qwog the (grogg%g(r %ﬁzgérrgen 1“} ﬁu‘gerﬁ%elr‘f%r P:Oaﬁ'Hq %8‘8 1136 becones wet
and t her e@?w@azu@etsﬁ't)hempjomngmucanm mﬂﬁ Ehadntazmd da@itpil B 6xhé Bex s@adngof the gas

cani ster ; t0|nfl te the life ves pbring the user back to a

wat er surt Sa‘t?:eg ﬁ?&ﬁ%fmﬁ O TeEelvf gyfigu ﬁ@mé(if@]lé?aﬁ?‘ﬂ@@@ IBTer YO osy l@8sur e

acti vat eds dlbwaislaby anag I24ggefacdﬁw ®elid00rea& o8 gbid 020 B 2 ANOIAAG hagpRrodi ment  of
t he present i{g ntlon As shown in FIG 3, the operation 300 of the trigger

devi ce 188™s e ydaptpr, gorg 0 ?%Ftéﬁhﬁﬁﬂeﬁebyyﬁbﬁé¥ﬂh§llﬁw@ﬁemdeV|ce Fr om
step 305dihdi€iot@EioatdePd tRY @&@%ﬁstﬁ@caﬁh@ 3?01%0&/9% BRYICRedthd LR df zati ons,

for exanple, setting the inmersion thresh warni ng perio {s) for the
trigger FeEBdgnFariey 462 iiy 4t passageor 13 fpr epaiding Blnidf comuaieationggi ng.  Fr om
step 310bmhkmp@gg§%q% t wer |evel of the battery 190

i s checked by the batfg??®#§gﬁﬁiéeg?%@%?%QQbQ% [ 0027] Proceeding, a
decision is made, in step 320, whether the power |evel of the battery 190
is low If the decision is positive, operation proceeds to step 325 and the
buzzer B is activated, and operation ends at step 390, for exanple, by
poweri ng down the device 100. If the decision is negative, meaning that the
battery 190 has sufficient power, for exanple, for the next two hours or
nore, operation proceeds to step 330.



8 335 is positive, the controller 160 woul d power up the pressure sensor
180 and obtain data fromthe pressure sensor 180, in step 340. Foll ow ng
this, the controller calculates the depth of imrersion of the device 100,
in step 3480 ama@s@odeci sion is nmade, in step 350, whetdaischigoeigpt h of
imrersion is equal or greater than the threshold depth. If the decision in
step 350 is positive, the punp 140 isbactivated. At the sane tinme, the
buzzer B is also activated, for exanple, to warn the user that one's life
vest woul dod3@l imédeztrbddiientin @p iR¢detuessithaelt ekl cdvfty 1 2o thé Bovest i's
inflated, /4 ratian, of th tri r devige 100 stops, in step 390, and

t he user hag? n%%r%e‘?uerrgigpﬁ n pog léer gﬂ@gwn{:gp hé‘”ﬁ/é%@?"‘%‘é‘n@‘ﬁ‘ﬁndgf?tri dge 30
to be repligoddasidgenal atdiee ligfi@res@sbir o | DBolRsudS Rfker ddhideie decision in
step 350 is negative, operation of the trigger device 100 reverts back to
step 315 for polling of the battery power. [0029] Referring back to FIG

3, if theabes BiRTH thost BAnIHA lhﬁat%qagge\f%ww%o%r‘shrﬁb' £ teh Ok tCheS the
trigger devigce 100 from an operation node to a sleep node, In's 370.
When t he OAEEEitha hallew adaptpr { Hefos mecaptiveoihe Wdtdneemg@mlpigolﬁésmﬂo?l 172 are
active an%e%@l@ﬁtblﬂﬁ’(ﬁt IE@ ﬁﬁﬁl@%%ué?ﬁ%?ﬁpcﬁe%tiap\f\@rtﬁrl 2, stegve%rﬁ ? wpLer probes by
using, for exanple | ow power passive ci'rcuit), st 6 B 5% o wat er

i s detect &galg ﬁhfcéé&i@looﬂlﬂsm@phmxdetiheeng@gmg mtthmatlﬂ@phrmrthct desort 0 poll the

wat er proj 7 s det ect ed, cision step
380, an .n@r%ﬂ%@%%@ﬁ%@% edeaﬁcﬁ%e\l/\n!“ftoﬁ%eﬁgﬁk}msf 19 g’r“ a6’(501’flg§|‘19|the sl eep
mode backa mletﬂh@ad)[bélrbaﬁ“h@mammmm@lI:ome:rcaésltﬂmfeﬁfaletthﬁad bi 99&MnecEiRyl ce 100
reverts b 310 or Al t atively, but not shown in
FIG 3, %&f%ftetg%ietagﬁsenfmﬁg ﬁ%%rr’ %W[ %ga’ﬂ%’e”é‘élhgﬁr% emtle drcdeldilapephmateep 350, the
buzzer thseaadslb/taﬁe@labyluatnf:a;rsslttadeqm@ndﬁ{crMaletheh&lmrfhzstiiﬁtﬂéﬁﬁﬁlet hat one’s
nrersion_ i s nmaintai ned | onger than a

life vest 12 | d be inflated

first pre&’é(iag\lﬂ\ﬁr ﬂdﬁémabang’f“td?ﬁ’%r Part 130hen e bpusing\id8. Gaswiak with thee sur f ace
and the pmelssiutRl IS¢OBAMelROndlSudReacH i, W&&n%éﬂék&okﬂ%r&dcé%l&[ﬂ det ermi ned
period of ti the controller 160 wou not activate 40. |If the
depth of @ﬁ#ﬁs‘%?‘ﬁ%cﬁr%ﬁ%@ﬂ%{?ﬁﬁmﬂ pa|rmed31@?¢gaqahmg1mc¢rmectmgrst

predet er ndupRehs Befe r.Ql | C ate t uzzer B to

gi ve a second tonegﬁgtrheta!lilat%(t:&r graggﬂ%reaé%ﬁg I\é)\mﬂldﬁt ert%ﬁeélnﬁe? ot Pt the
pressur e HefEgh afgbe ﬁ@ip@éééﬂ; smpaugtor héenlduzkﬁrf cBrespyndirgvierthe bddetihe fir st
tone/ pit t t,pred ned LS. d eset uzzer B may
be reset qgﬁl@gggtt a4 é(ﬁengﬁ i 9%&4'5 mSId glﬁ ? lagéP tlgatQt £0031] In

t he aboveneniyosi n‘etht watﬁzrstehsng rirgigles 3dem(d piengw@z ax%lpﬁysvbﬁﬂjeéonﬂéd@@ﬁs 171,172
are additionally used to extract data that are logged into the controller
160 when the trigger device 100 is attached to a docking station (not

shown) i Hoezke kae@mgelmk Baf*mlzwggt B®vish fpplytdoh@ges coaviag dOfqmy be stored
in a msrmrx t2 troll er or. associ ated m Cr oprocessor or in a
R POt

r enoveabl8 frPosnptingre anBeditret owlet pas of thegyewr évisce 100, the
wat er pr @bﬁ&c&@ T dnsesr EeHditSIENGO r@ss&géwa%7%417iik@p&%?amo\/!‘%&a&e&%g probe

sensors 1@(1; ﬁ,are activated, for exa f1nger i vati on of
ei t her adlfcticalhate DRI ofrpal, bopdPCREA & SD@SWID@h G@cmms@wert he. The

i nrer si opheRRlivet MEFNOLS 5 yet
anot her e@’ﬁnggdlrrrgnt of the ct :glﬁ&gugeggoﬂé\?})@gogm %éu&/ M?%SE [nﬁ‘?ﬁg{bz has two
menbr ane MGopERsEor1 e CB rits stiven wcamedswtmrnhndse mea)fmlsﬂd:l 114.

[0082] 1 A SEEBARE oo (3 BLOBULRRT Sl tiothe 00590 FR Y i B Vo 1 age
| evel s miy4.bee epphitedscatngppsbeshe 1pi The ;seme lsénsdr/ 1801203 atbRzsWiEt ¢h t he nodes

of initi araneters in he ot her probes 171a, 172a
my b uab iR, B RS kA Riohgiiednie ImGates s partioan

i mpl emrentMR35858. t he inside face of the lid 114 has two or nore indicators
195, one indicator for indicating the water threshold | evel, another for

i ndi cating the buzzer warning period. An additional indicator nmay be used

to show mosscomd ftbidﬂ@lﬂrof‘/\@fenbl@&rcﬁﬁ% IcBfpoddfisOBE HITPRE ToNLre (K, Ndi cator is
coded acc%&dl n he depth of imersion or tinme period;, 1n another, the

dept h i ndfPEREE Hy I‘ré I@a?ﬁbﬁ&ﬁ%&bﬂﬁaﬁﬁgﬂw is pédidmptina olock sigealsi on, for
exanple, in netres of water and the tinme in mnutes. In one embodi ment of
the indicator, the indicator 195 is a 7-segnent display; in another

enbodi nent, the indicator 195 is a bar-type display. In yet another

enbodi nent of the trigger device, the trigger device 100 conprises a
pendant box 200 for housing the water probe sensors 171,172, 171a, 172a,
pressure sensor 180, buzzer B and indicators 195. The buzzer B may provide
audio warning in addition or alternative to visual warning fromthe



WO 2010/ 036207PCT/ SG2008/ 000371 10 The L-shaped housi ng 410 conprises a

mai n body and an arm 411. The arm 411 is connected to an cnd of the water
sensing cartridge 30 of the inflation device 10. In addition, the main body
of the L-shepedobauwsi ng has a clip 415. The clip 415 ig-dd.ana8d-such that
it holds the main body of the L-shaped housing 410 to the inflation body 20
of the inflation device 10. Inside the main body of the L-shaped housing
410 (but not shown in FIGs. 4A or 4B) is a liquid cartridge 422 connected a
punp 440, baitdrl 180 adtd Biwedf mohigorPLITofdRicbab N8 PoBNeRt et tiRudyRassageway in
the arm 411 to L%g wat er sensi,n’[% cartridge 30. The |iquid cartyri‘dge 422 is
simlar t&PHE LtroPaniqrythederapsipaye azbe biigon b * Ui tndpttee pewipsi on i s
provi ded; Isi,mhé 8sitteyy IRUAPNIAAQ92 Blesd W i | 4Q. Al so
i nside the L-sha ,eeéy body of the Ll-&%sﬂigugéé bk%ﬁé\!&ﬁagﬁéoﬁiﬁgergy%&4%& a punp
driver 443 wstbhtsist iefonmspwith setenpyd wogaterysnsieg signabns teorivedol®y, thwat er pr obe
sensors 4Z3ndiiR ! I - B ln.o nmhodi ment, the
wat er probe lg)envs(l)ést’%ﬁéﬂnﬁfggﬁqgr@é‘g@%}(rgseﬂgglﬁgegﬁ&ggbﬁgnégvbcﬁzqg)gﬁo@5GF% arranged
on a paneMmogh andeuprtissrpdysdyo ofly theevdier skrapethdimtsiyngoniton 19 ovher therbodi nent
t he panel i " . epar.at e pendant box.. 0034] I n anot her
enbodi rren%lre?)‘%erbﬂ?ékﬁ }rl ?é‘é’gg‘# Q‘hgl\% ég% aigg,p%fl & ‘évftlgrpselfilgg %“Qr‘? é‘lr‘?&é’ﬁd %’36 engage
with an esheepniadlles 167, slweconfrolia 160 sypitohes 3 llodationarmict heo wadneipe@EHST Ng
Car”idgeg,%ge%{'admiﬂ Iafion body 20;, tage adaptor 431 is simlar to that of
adapt or 15T S AEIWROTIP DG WasE PIOssHrs, signaly paeshibF ettt HERsTHEn eieenl ekergds 4 i gger

devi ce 40€t ot hedetinfindilfredstrepths LANBALON® aiaiesSBOBEAD Brifdrqu thandmi n body
of the L-sha 3 housi ng 410 or inflator 10, [0035] While specific

enbodi msn?‘gnfgj Q R emr Rerabian carthe PrPRLAP auseiicsi liquids figmddeskiaed t hat nany

changes, ¢mdidké Qa2 @B Ihe Vakridat 'cQﬂtZ @Qduﬁ&ﬂ’@&ﬁ?&'ﬂ%m‘:hﬁ%ﬁ@ﬁ ec?#vlerd. be made
to the present invention w thout departing fromthe scope o e invention.
For exanpflemeniin S¥sieragesing cagyidea mp regoracssep and therdby gaists dwrptlwigdge 122, 422
is that tfexle ; _ : j iter:. the |jquid
cartridge 'lzzehggrédlﬁﬁxrﬁr%ngtzﬂggy%l Egth?iléésk%gig[?Ftéﬁ%Q? @yelh%%s slﬁéﬁsaflrf%n failing to
save |iveingtheusenbaskye rouentrfice\en the life vests are put to use in
normal water environnents, a filter an/or strainer unit may be provided
instead of the liquid cartridge 122,422. 11 CLAIMS: 11.A programmuabl e
pressur e [8¢] VdGed fhovatibt ioperatani Higesf dheviresure arpvated Mgatation trigger

device 100 according to another embodiment of the present invention. As shown in
FIG. 3, the operation 300 of the trigger device 100 starts at step 305, for example, by
powering up the device. From step 305, the operation proceeds to step 310 for device
initializations, for example, setting the immersion threshold and warning period(s) for
the trigger device 100 to activate and/or in preparation for data logging. From step 310,
it proceeds to step 315, in which power level of the battery 190 is checked by the

battery monitor circuit 192.

[0027] Proceeding, a decision is made, in step 320, whether the power level of the
battery 190 is low. If the decision is positive, operation proceeds to step 325 and the
buzzer B is activated, and operation ends at step 390, for example, by powering down
the device 100. If the decision is negative, meaning that the battery 190 has sufficient

power, for example, for the next two hours or more, operation proceeds to step 330.

[6028] In step 330, the water probes 171,172 are activated and a decision is made, in

step 335, whether water is present between the probes 171,172. If the decision in step



a hol | ow box housing defining an internal cavity; and an inflation
assenbly for connection to the box housing, said inflation assembly
conprises a gas cani ster being connectable to an inflation body and a water

sensi ng cawbridgs2iei ng connectabl e separately to the icafdcasds@mnshody;
wherein the internal cavity is operable to house a punp; a water sensor; a
pressure sensor; and a controller, suth that an outlet port of the punp is
connectable to the water sensing cartridge so that when the trigger device
i s submer g4 iundeive, whd esntratieh néloealchm(epm&:paw&efshﬁ%@gi 15%08@3%;%_@&%{ erm ln_eCQi -
ressure is hreached, the co al ler _activates the pu o deliver a liqu
ot ho. watlal HSBHEF AR FPIaQB0ABIEP B3 g oo gdhiorld SHEPIG CUadRteT om t he gas

cani ster tie depfl @tifmrsidnf & (NE8dviRSIDOCInk PB4 4 at&@isfoﬁiig&%e, deyiee. 2. A
floatation _trigger device according to claim1, wherein the housing defines
anot her céé?at‘x}leﬁ'@r be 4enth §f rmeiee is sguahesmesetes Bys thyghreshotdrderigpel f the3. ~ A

f1 oat ati oged;4;d i i el el .l ad _, er.el h L ng defines
an L-shapgg&%%ge%gﬁggaﬁﬁgﬁnl’?&ﬁs r%ﬁﬂgéﬁkgkgﬁ“ﬁ%%%%ﬁgpkfﬁapgg%%annel for
liquid fl &wsrlsopstiviledplanpranmple e wart the use sl org’ clife vedt digeld bednflated | oat at | Ond
trigger deyce aolp . 0. Cl-aj m. - Fur r conprisi an adaptor an
act uat or gﬁ?thgﬁﬁﬁgghggdﬁg%t*ﬁgyk e&%%Séphég%gﬁ%ap%gﬁ?ﬁﬁdggHﬁ%mihe

i nfl ati ondipoekyl00 sBps,Anfstepa9ays arainthe ubeydes todketnic the Aide odsdi NEpr e Ryr one  of
clains 1- g'ensifnéI E&rt}ledgge 30 to be replaced so that the life vest can be re-used. If the decision in
step 350 is negative, operation of the trigger device 100 reverts back to step 315 for

poiling of the battery power.

[0029] Referring back to FIG. 3, if the decision in step 335 is negative, the controller
160 switches the trigger device 100 from an operation mode to a sleep mode, in step
370. When the trigger device is in the sleep mode, the water probes 171,172 are active
and continue to detect presence of water between the water probes by using, for
example, a low power passive circuit, in step 375. If no water is detected, in decision
step 380, the controller 160 continues to poll the water probes and executes step 375. If
water is detected, in decision step 380, an interrupt is generated to switch the controller
160 from the sleep mode back to the operation mode and operation of the trigger device

100 reverts back to step 310 or 315,

[2030] Alternatively, but not shown in FIG. 3, if the depth of immersion is breached,
after decision step 350, the buzzer B is activated by a first tone or pitch to warn the user
that one’s life vest 12 would be inflated if immersion is maintained longer than a first
predetermined period of time. If the user moves towards the surface and the pressure
sensor 180 is de-activated within the first predetermined period of time, the controller
160 would not activate the pump 140. If the depth of immersion is breached and
maintained longer than the first predetermined period, the controller 160 would activate
the buzzer B to give a second tone or pitch for a second predetermined period. If the
pressure sensor 180 is deactivated, the buzzer B may revert to the first tone/pitch and
the first predetermined period is reset or the buzzer B may be reset altogether

depending on the immersion of the user.



conprising a liquid cartridge for supplying liquid to the punp.

6. A

floatation trigger device according to any one of clainms 1-5, wherein the
controller conprises a mcroprocessor, which is nmounted on a printed
circuit boaodiowg)7 2010/ 036207PC / SG2008/ 000371 12 ANNBiv@ldsMS recei ved
by the International Bureau on 30 January 2009 (30.01.09) original
remai ni ng cl ai ms unchanged. 9 7. A floatation trigger device
according to any one of clainms 1-6, wherein the water

anended,

[0031] In the above embodiment of the trigger device 100, the water probes 171,172
are additionally used to extract data that are logged into the controller 160 when the
trigger device 100 is attached to a docking station (not shown) in the figures. Data
logging in the trigger device 100 may be stored in a memory in the coniroller or
associated microprocessor or in a removeable data media. In another embodiment of
the trigger device 100, the water probes comprises four sensors 171,172,171a,172a.
When the probe sensors 171,172 are activated, for example, by a wet finger, activation
of either additional probe I7ia,172a increases or decreases the immersion/depth
threshold setting of the pressure sensor 180. In yet another embodiment of the trigger
device, the water probes 171,172 has two membrane switches 171b, 172b. The
membrane switches are used increase/decrease the immersion/depth setting of the

pressure sensor 180,

[0032] In another embodiment of the trigger device 100, different voltage levels may

be applied across the probe sensors 171,172 to switch the modes of initialization of
parameters in step 310 and the other probes 171a,172a may be used to increase or
decrease the parameter settings; in an implementation, the inside face of the lid 114 has
two or more indicators 195, one indicator for indicating the water threshoid level,
another for indicating the buzzer warning period. An additional indicator may be used
to show a second buzzer warning period. In one embodiment, the indicator is coded
according to the depth of immersion or time period; in another, the depth indication is
calibrated according to the depth of immersion, for example, in metres of water and the
time in minutes. In one embodiment of the indicator, the indicator 195 is a 7-segment
display; in another embodiment, the indicator 195 is a bar-type display. In yet another
embodiment of the trigper device, the trigger device 100 comprises a pendant box 200
for housing the water probe sensors 171,172,171a,172a, pressure sensor 180, buzzer B
and indicators 195. The buzzer B may provide audio warning in addition or alternative

to visual warning from the indicators 195.

{0033} FIGs. 4A and 4B show another trigger device 400 according to another
embodiment of the present invention. As shown in FIGs. 4A and 4B, the trigger device

400 comprises a known inflation device 10 and a substantially L-shaped housing 410.

claim 13



sensor conprises two probes. 8. A floatation trigger device according to
claim?7, wherein the water sensor further conprises two probes. 9. A
floatation trigger device according to any one of clains 1-8, further
conpri si ngwa zbmmzaee7 and/ or visual indicator(s). 10. AdidwRat@ihem trigger
device according to claim9, wherein the water sensor, pressure sensor,
buzzer and visual indicator(s) are dil8posed on a pendant unit attached to
the housing. 11. A floatation trigger device according to any one of

claims 6- e Iwblepal housig 4Orbmptitesr MEMYOLE @8d an ABAANY, TR dmand/ier the
ses a connector for_a renmpveable nenory unit.

T2, "t 1 oSttt W A GuR R EE Sodtr arises o 0oy Do Elegm grden. 15 11

wher ei n t hddition, the main body of the L-shaped housing has a clip 415. The clip 415 is
arranged such that it holds the main body of the L-shaped housing 410 to the inflation
body 20 of the inflation device 10. Inside the main body of the L-shaped housing 410
(but not shown in FIGs. 4A or 4B) is a liquid cartridge 422 connected a pump 440, with
an outlet of the pump 440 being connected to a passageway in the arm 411 to the water
sensing cartridge 30. The liquid cartridge 422 is similar to the above liquid cartridge
122 and no further description is provided; similarly, pump 440 is similar to the earlier
pump 140. Also inside the L-shaped body of the L-shaped housing 410 is a PCB 450, a
pump driver 442, a controller 460, battery 490, battery monitor 492, water probe
sensors 471,472, pressure sensor 480 and buzzer B. In one embodiment, the water
probe sensors 471,472, pressure sensor 480 and buzzer B are arranged on a panel on
the main body of the L-shaped housing. In another embodiment, the panel is remotely

mounted on a separate pendant box.

[0034] In another embodiment of the trigger device 400, the clip 415 is arranged to
engage with an external surface of an adaptor 431 between the water sensing cartridge
30 and inflation body 20; the adaptor 431 is similar to that of adaptor 131 shown in
FIG. 2B. In yet another embodiment of the trigger device 400, the clip 415 is a stand-

alone unit separate from the main body of the L-shaped housing 410 or inflator 10.

[0035] While specific embodiments have been described and illustrated, it is
understood that many changes, modifications, variations and combinations thereof
could be made to the present invention without departing from the scope of the
invention. For example, an advantage of providing a separate liquid cartridge 122,422
is that the life vest 12 may be put to use in murky water; the liquid cartridge 122,422
minimizes the risks of the life vests 121 from failing to save lives in such
environments. When the life vests are put to use in normal water environments, a filter

an/or strainer unit may be provided instead of the liquid cartridge 122,422 -



controller further conprises a battery monitor to give a warning when the
battery level is at or below a predeterm ned power level. 13. A trigger
process of a life vest, the process conprising: detecting presence of water

by a sensag¢ aoi003s205W tching a control I er di sposed i nsicd&c3oRRMSHHNYg to a
sl eep node when the |life vest is not in contact wwth water and the water

sensor. is not activated, or switchindlto an operation node when the life
vest is subnmerged with water and the water sensor is activated; and _
punping adliAM$t via a punp into a water sensing cartridge for triggering a
gas canister to inflate the life vest when the controller is in the
operation node and a pressure sensor detects that a predeterm ned pressure

is breached. ANENYehnSHEE brds AT dchded Qatatib? trldber Avick BAEHsiR;0cess according

to claim13, further conprising setting off an indicator when the
predet er mi ned pRAXIPex hoysipe deftraprgierndasits apdinpi ng the liquid into the

water sensing gadbihh 39 sembly for connection to the box housing, said inflation assembly
comprises a gas canister being connectable to an inflation body and a water sensing
cartridge being connectable separately to the inflation body;
wherein the internal cavity is operable to house a pump; a water sensor; a
pressure sensor; and a controller, such that an outlet port of the pump is connectable to
the water sensing cartridge so that when the trigger device is submerged under water
and the pressure sensor detects a predetermined pressure is breached, the controller
activates the pump to deliver a liquid to the water sensing cartridge for it to trigger
releasing gas from the gas canister to inflate a life vest associated with the trigger

device.

2. A floatation trigger device according to claim 1, wherein the housing defines

another cavity to sealingly house the water sensing cartridge.

3. A floatation trigger device according to claim 1, wherein the housing defines an
L-shaped body and an arm, said arm having an internal fluid channel for liquid flow

from the pump to the water sensing cartridge.

4. A floatation trigger device according to claim 2 or 3, further comprising an
adaptor and actuator extender for connecting the water sensing cartridge to the inflation
body.

5. A floatation trigger device according to any one of claims 1-4, further

comprising a liquid cartridge for supplying liquid to the pump.

6. A floatation trigger device according to any one of claims 1-5, wherein the

controller comprises a microprocessor, which is mounted on a printed circuit board.



15. A trigger process according to claim14, further conprising setting off
the i ndicator when a second predeterm ned pressure is breached but before
punping the liquid into the water sensing cartridge. 16. A trigger process
accor di ng wo2abaieearld or 15, further conprising a predetrgcivgedsti me period
of activation of the pressure sensor i{hefore punping the liquid into the

wat er sensing cartridge. 17. A trigger process according to claim16,
wherein the indicator is canceAMBNRESCLA#Sressure sensor is deactivated
by a user reduceingd bpehsIndepationdl Bureey oh G0 Jantiiyr200b¢3@oede) er mi ned tine

period. 18. A teriggarclainot®amenacq)  diathih® cRiMs aRehAiged. ai s 14- 17,
wherein the indicator is a buzzer and/or visual indicator(s). 19. A

trigger process according to any one of clainms 16-18, wherein the water
sensor coppris

. probes; sai d . bl e f tti
The.pr edeter m AuBRrekisPs Byt ReSimedlire S el AL R BR B bt i ned (e

of acti vasdneur coinpiifee tvad @SB € sensor.

8. A floatation trigger device according to claim 7, wherein the water sensor further

comprises two probes.

9. A floatation trigger device according to any one of claims 1-8, further comprising

a buzzer and/or visual indicator(s).

10. A floatation trigger device according to claim 9, wherein the water sensor,
pressure sensor, buzzer and visual indicator(s) are disposed on a pendant unit attached to

the housing.

1. A floatation trigger device according to any one of claims 6-10, wherein the
controller comprises a memory unit and/or the printed circuit board comprises a

connector for a removeable memory unit.

12. A floatation trigger device according to any one of claims 1-11, wherein the
controller further comprises a battery monitor to give a warning when the battery level is

at or below a predetermined power level.

13. A trigger process of a life vest, the process comprising:

detecting presence of water by a sensor;

switching a controller disposed inside a housing to a sleep mode when the life
vest is not in contact with water and the water sensor is not activated, or switching to an
operation mode when the life vest is submerged with water and the water sensor is
activated; and

pumping a liquid via a pump into a water sensing cartridge for triggering a gas
canister to inflate the life vest when the controller is in the operation mode and a pressure

sensor detects that a predetermined pressure is breached.

AMENDED SHEET (ARTICLE 19)



20. A trigger process according to any one of clains 13-19, wherein the
controller conprises a nenory unit and/or a connector for a renoveable
menory unit, said nenory unit allowing time and events during the operation
mode to bevbeggestzend the resultant data to be retrievwedssca@boodst ri gger
process according to any one of clains 13-20, further conprising supplying
aliquidto the pump froma liquid chttridge. 14 22.A trigger process
according to any one of clainms 14-21, further conprising nonitoring the
power | evéd. of Aarigadrt goyesofacdobdngl @y ickaén ardd fgithek Rgmarishey Btigy witaard he

i i L A ) rm.ned | evel.
| ndi cat or lr{dgca%op%vhgg %rprlefe\{e%lnmleg p?etssu% :sbﬁlfzsgg:Wec? bl,%rb% o?é gumpmg %Lc l?qu?

nto the water sensing cartridge.

15. A trigger process according to claim 14, further comprising setting off the
indicator when a second predetermined pressure is breached but before pumping the

liquid into the water sensing cartridge.

16. A trigger process according to claim 14 or 15, further comprising a
predetermined time period of activation of the pressure sensor before pumping the

liquid into the water sensing cartridge.

17. A trigger process according to claim 16, wherein the indicator is canceled when
the pressure sensor is deactivated by a user reducing one’s depth of immersion within

the predetermined time period.

18. A trigger process according to any one of claims 14-17, wherein the indicator is

a buzzer and/or visual indicator(s).

19. A trigger process according to any one of claims 16-18, wherein the water
sensor comprises two or more probes, said probes are operable for setting the
predetermined pressure of the pressure sensor and/or predetermined time of activation

of the pressure sensor.

20. A trigger process according to any one of claims 13-19, wherein the controler
comprises a memory unit and/or a connector for a removeable memory unit, said
memory unit allowing time and events during the operation mode to be logged and the

resultant data to be retrieved.

21, A trigger process according to any one of claims 13-20, further comprising

supplying a liquid to the pump from a liquid cariridge.
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22. A trigger process according to any one of claims 14-21, further comprising
monitoring the power level of a battery of the device and giving a warning via the

indicator if the power level is at or below a predetermined level.,



