Programmabl e Pressure Activated Floatation Trigger Device Field of

I nvention [0001] The present invention relates to a programuabl e pressure
act i vat edwdl20ak@sioon trigger device for use on a |life vestschovspasszi cul ar,
the invention relates to an inflation trigger device that has adjustable
wat er pressure trigger |levels. Background [ 0002] Water sports held in

i ndoor environnment are generally safe and risks of drowing is | ow

However, water sports held in outdoor environments, like |akes, rivers and
seas, are poterp ﬁlym%léqirg' Jr@rA Flosta R;EH{ nts in the
out door environne lJOgts may not e pre |ct agl e an g’g s?gsts are often
unaware of their physical limts. Wen caught in a pani ¢ situation, they

coul d be quickly exhausted. To reduce the risks of drowning, a sportsnan
usually wears a life vest [ 0003Fielhefilavartionvar i ous forms of Iife vests. In

general , e are pes, of life vests theflrst ty
non-i nf | 4@&03 e whi | ’ge%ﬁ‘ﬁloﬂ’yﬁeati:% Q i ProSKBPmable hlére??BFﬁ AsvRtdbl e 1ife

vest cont@idisiohl tﬁ@éérﬂﬁvic@ff&r e ANAiRMRstt hHsf)aﬁﬁ:ﬂPaEatlllE YoRutisY rel4ES % £ ten,
they inhibit nmovenents of a swinmer. The Inflatable type |sﬁess bul ky and

t her ef or énflatiomiriggendevigsitieat has adjpstatils petes pressuré tridgat legelsvi a a conpressed
air canister may be activated by contact with water, pulling a rip cord or
by a pressure sensor. [0004] FIG 1 illustrates a conventional inflation
device 10 for use with a |life vestBdokgrotid@ i nflation device 10 has a
generally flat inflation body 20 and a gas/ C2 cani ster C and water sensing
cartridge 30 attached separately to the inflation body 20. The inflation
body 20, [8903 | Weter csparts M<kl iimfindeasr emaronfraot aree gehgrallinisafed and| rikks sofl t d,

of fers bofh nmanua orralcmfl ion. To manual | atethe
inflation aeviee lfév %Wevg 8"5‘ % SBorss l?ez CPHE?@EVXSCiggi §5&VfSunger 22
(not showndi sead, i GelpdjentigllyrauSaten dort ExapRE, caroagsgﬂkr-aﬂraﬁs @ eheObutlibsy 9as/ CO
2 canister C that is screwed into the

environments may not be predictable and water enthusiasts are often unaware of their

physical limits. When caught in a panic situation, they could be quickly exhausted. To

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. 1 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 MKS5 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 seal on an end of the gas/CO” canister C that is screwed into the
inflation body 20. On the other hand, when the inﬂatidn device 10 touches water, a

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



inflation body 20. On the other hand, when the inflation device 10 touches
wat er, a paper elenent 32 (not shown in figure) in the water sensing

cartri dgew8Qotmaseres wet and di sintegrated and this triggerscacsomns7essi on
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/CO 2 canister C. Through a thickness of the inflation body 20 is
a Dshapedldmilme%{a ted| and ARIRTIMEE 84 LOApbdidh Shr bt SH¥WNOA i Yrd) he tie! unger
22 is a gas discharge _hole 26, which opens into the D shaped hole 24. On an
exterior WHensensing C%rs@ge. 30 tarpysh theaplpager g2 amtbroinflagrebodys? Gatotrirhe the

seal i ngl yg S 2h a The: hnf.l ati on devi ce
10 is attae(L: Iﬁ“’tg%?e# E}}&&Pﬂ% a?/f s @dnlnslltjezr%)\rﬁﬂ?heéhg e(S)Sn()fs{he s %lonThe

i nfl ati orbaglye20 4 ahdsshapedaholt o24d IﬁZcOﬂWhumbatmnWhl @@hﬁﬁbw értldshy gRs

di scharge hol e_26. The manifold 42 is. joined by an internal bore 44 in the

inflati orPlg‘EgéfnziGS argas disgharge jolg 26, r"f‘théfrh ‘Ei?enéfmtf’ Hee Prehapgdoligle 20nOR anhe seal
on the s t r s: hr as/ CO 2
"0 1 o1 oncotior M <Ofife! & AR Ao Mnp B whidhis MAER: sBRAY R A% ©C
44, mani fthickines? ofithe 1fayestifabriaripe 1ﬂ1ﬁﬂt$n2¥évfcer10|mﬁﬂtaa:hed)m the litfeheesk bja vest

12. [0005] , Aut matl | nflata i fe,vest ma of be suit
spor'Esper thep Qﬂp?t%m ¢lr gh‘c’)rleFti‘(H’g Steﬁ%e“trd L%ﬁemég‘ﬁ?alﬁ %f g]’(?ﬁerm on
in water do&nﬂﬁﬁéa‘i&a{n% th@’gag RecRiBeholB2BAThRARADII4 199cﬁﬁecplf) Mpikahabl e life

vest may not provide sufficient safety in that a person who is drowni ng nmay
not be albioge ¢ lle&len@fﬂ@@njm%mldllwdsm gueéntenaer ofithe lifd vast. cWhonte sedli f e

vest. US P ent No. /1.5 cribes s nual | ctivated
trigger d&vi C(%crel”(fGSé)jf %lfj‘sgéﬁié (3 gré) fonlﬁessﬁﬁﬂ%ﬁ/ é@ ’ﬁé@lf%s ed

El ect r oniifi®, the Nhteriof 66 ¢id HES vést tmhgmé EntérBRbérel 21) HMITlE 4bhal da3
controll ed by a pressure sensor and an electric ci rcuit. Wien a sw nmer
wear i ng tdiehange helgi26dar dlatien of thehide west 21 i rst depth of water for a given
period of time or below a second, greater depth for any period of tine, a
gas canister is fired to inflate a bladder to bring the swmrer to the

wat er surbé@se.Automatic inflatable life vest may not be suitable for some sportspersons, for

example, in snorkeling, where some depth of submersion in water is desirable. On the
other hand, manual trigger of inflatable life vest may not provide sufficient safety in
that a person who is drowning may not be able to exercise judgment in triggering
inflation of one’s life vest. US Patent No. 5,271,525 by Petrie describes such a

manually activated trigger device.

[0006] US Patent No. 4,968,277, assigned to Eagle Electronics, Inc., describes an
automatic floatation device that is controlled 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.



[ 0007] Despite devel opnent of trigger devices for life vests, there exists
a need for a sinple yet effective floatation trigger device that can

over come wbeosissiogoni ngs of the existing prior art.Sumremsc@B808)37The
follow ng presents a sinplified summary to provide a basic understandi ng of
the present invention. This sumary i $ not an extensive overvi ew of t he
invention, and is not intended to identify key features of the invention.
Rather, it is to present some of tinimugntive concepts of this invention
in ageneralised formas a prelude to the detailed description that is to
follow [0009] The present invention seeks to provide an inflatable life
vest for [@P081\iThedpllowing presents\aesmplifiechsummaryntol proede iadasic unidergtanding swi mmer

and does antially.restrict .novenents of the person..[0010] In one
enbodi msr?? ?ﬁet ﬁrép%lﬁ esent o n %fqr%rﬁarﬁ’r%\?f)ggé YR P B t?@é@ﬁ?‘é‘l’

act i vat ednd lioabaint@ided b G@atiff @y E@turdh6f HeombaiticdN RathefJielis € plesént
conprises: a hollow box housing defining an internal cavity; and an

i nfl at i oNORE &k veRfiveceonpts Pothis mvenionhioe gangeiliseyd formi a d ?llfelwieitonb |
assenbl | . O all ei ng connectable to an inflation body
and a %%%?@%ﬁ?%&‘q@?’ﬁﬁ?%ﬁg@?%g connectabl e separately to the inflation
body; wherein the internal cavity is operable to house a punp; a water

sensor; @ pressure sensor; and a controller, such that an outlet port of
the punp [‘?0591: ?ﬁ'ﬁé&?ﬁim HveRtiom ek @ providesam ppflaable lifegeest éort s awimmen t he
trigger dRYIIAE Vel SHEATRLOGHIMAIR' ik Hn 8 Wil BHE SR SioP SARPInARY eCt S 2
predeterm ned pressure is breached, The controller activatés the punp to
del i ver seskriajmayementshod thegieesonsensi ng cartridge for it to tri gger rel easing
gas fromthe gas canister to inflate a life vest associated with the
trigger device. [0011] In another embodi ment, the present invention

provi des [gp1é) 1998E efolRsknt,Othe PrésehCinVEitton J1dFides laOSBErah AN pRQERE ! SES:

detecting presence of water by a sensor; . _ )
activated floatation trigger device. The floatation trigger device comprises: a hollow

box housing defining an internal cavity; and an inflation assembly 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,

[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.



switching a controller disposed inside a housing to a sleep node when the
life vest is not in contact wwth water and the water sensor is not

act i vat edwoaniossbiochi ng to an operati on node when t he | ipCe/SGeeus/ ob&s71 N
subnerged with water and the water sensor is activated; and punping a
liquid 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 in
breached. [ 0012] In one enbodi nent, the trigger device conprises a cavity to
seal i ngl yoralude onhrembediments hestriggerglsvice icdgerisdsra candy iveseabngly dionserthe t he

housi ng conprises an.lLs;shaped bod nd an ar wherei n the arm.has,an

't er nal TG s ok iR arate dpBalimBRy T het B E Pe e S P ansi ng
cartri dgeody Bnd/&t argd) MHeRin EREREEN HXE A intéhel fidid QHSnel Ry ligQidsW Fostse a | i qui d
cartridge for supplying liquid to the punp. [0013] In one enbodi nent of the

trigger @umpcle, the yeaterosenpiag |cartridegndni ysé anather embpdisteat dbe tnggendgpice on a

i € [ 0BPHIS AR Lol Lo SRR BRR Bl o™ T vt or semaor

pressure sensor, buzzer and/or visual indicator(s) are nounted on the

devi ce housing. In anagther enbqdi nent, these devices are nounted renotely
on a pen®¥Bl dini encc smpRodinaent: 81 1 e HEAEST ndeVigen Hise COMBYIT nEYRPTIeHed wat er

Sensor C%HPJoFx%%ésst ﬂggxgabl\é’%%?égﬁ&i Ur&fl to@td (PeH), R &;&Q%B%S&raﬁ%} erm ned

wat er pressure and predeterm time of activation o e pressure sensor
and r et r iP@Bahasafmeladry/umitent | oggi ng at a docking station. Brief Description
of the Drawi ngs [0015] This invention will be described by way of
non-limting enbodi nents of the present invention, with reference to the

acconpanyjodg % 3nk Retbodinfenttircle ti@it Blevick Ghelwhiel WeidbAl fiesstreC AY&Nt | onal
floatation trigger device for use With a life vest; [0017] FIG 2A
i || ust r abeszen Jpdis susual dodicatar(ed ater ingyeteddevitbe degiceahdusing. Fesmotheeor di ng
to an emgr%glocrlri?nrg:%t, q{xeste %vggse gr%nrtno{m & petnhcﬁgly on a pendant unit connected to the

housing. In one embodiment, the water sensor comprises probes, which are used for

both setting the predetermined water pressure and predetermined time of activation of

the pressure sensor and retrieval of data/event logging at a docking station.

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:
[0016] 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;

FIG. 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;



FIG 2B illustrates a known inflation device being nodified with an adaptor
between a water sensing cartridge and an inflation body according to

anot her ewbadiomsesio7of the present invention; and FI G 2@Ecrlsicaetsradxs
schematic functions of a controller for use with the trigger device shown
in FIG 2A;[0018] FIG 3 illustrates & 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
invention; and FI G, 4B shows a perspective view of the trigger device shown
in FIG 49018bdilG: Pdllustiates @ ppseshor M]on@féh%mgm@vwéhpwn@n EHal. 2A;

al ternatiyg embodi ments of the present invention will now be described with
reference to the attached drawings. It shall be apparent to one skilled in
the art, however, that this invention nmay be practised mﬁ;houtlsuchh

S eC|f|c a 0 of the detajls may not be described at |ength so as
ngt to oﬂ& gt e]J Iﬁ}héil %\?’é"ﬁtai He vieyro E’@S%‘Fe P‘éW@Feérfélégech?Niﬁﬁrﬁcﬁ@ﬂ&gech

nurer al s aﬁbth%ﬁéﬁ@@dlﬁltent%mﬁé §11e§en%ﬂdentt?&1 YRe#1G hi@ﬁm%]%ér%&ca{/eg%

referring to the sane or simiar features conmon ures 21]

FIG 2A dhoimggemdayigssbded ivFEw 4. a pressure activated floatati on trigger
devi ce 100 according to an enbodi nent of the present invention. As shown in
FIG 2A, the pressure activated floatation trigger device 100 is installed
in a housing 110. The housing Ilb@aiisd Bedeipastial ly a hol I ow box 112 having
an internal cavity 113 and a lid 114 over the box 112. A gasket 116 is

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

cavity 1 i t t hand.sid a lateral face .of the
hol | ow bi&zﬁﬁﬁaﬁ S%S%Béc‘ﬁ%?‘ﬁaal%ﬂ‘%w% gibodinents g piSh idyniios syl e
l'i qui d r eserbeoddsciibd witRQefefence t& HEnawatisat driawindst it shAlebé ApSr&dl o GaKi ty 113
of the boE 112 and
illed in the art, however, that this invention may be practised without such specific
details. Some of the details may not be described at length so as not to obscure the
invention. For ease of reference, common reference numerals or series of numerals will

be used throughout the figures when referring to the same or similar features common

to the figures.

[0021] FIG. 2A shows an exploded view of a pressure activated floatation trigger
device 100 according to an embodiment of the present invention. As shown in FIG. 2A,
the pressure activated floatation trigger device 100 is installed in a housing 110. The
housing 110 is substantially a hollow box 112 having an internal cavity 113 and a lid
114 over the box 112. A gasket 116 is disposed between the box 112 and the lid 114 to
ensure that the internal cavity 113 is water tight. On a right hand side of a lateral face
of the hollow box 112, as seen in FIG. 2A, is a liquid reservoir port 120. The liquid
reservoir port 120 is in communication with the internal cavity 113 of the box 112 and
is sized and dimensioned to receive a liquid cartridge 122. The liquid reservoir port 120
is closeable by a cap 124. Adjacent to the liquid reservoir port 120 is a threaded adaptor
port 130. The adaptor port 130 leads to a cartridge cavity 132 that is sized and
dimensioned to receive the water sensing cartridge 30 shown in FIG. 1. Near the end of
the cartridge cavity 132 is a passageway 134 for providing fluid communication

between the cartridge cavity 132 and the internal cavity 113.



is sized and dinensioned to receive a liquid cartridge 122. The liquid
reservoir port 120 is closeable by a cap 124. Adjacent to the liquid

reser voi rwpanio/bed7i s a threaded adaptor port 130. The adapGasosposztyr 130

| eads to a cartridge cavity 132 that is sized and di nensioned to receive
the water sensing cartridge 30 shown in FIG 1. Near the end of the
cartridge cavity 132 is a passageway 134 for providing fluid comrunication

bet ween tibe22f dhloht eaiBodigiént, ¥helsap PIershiRs it @ Rlterfa \caliyy 1304 @028k | n one
enbodi nent, the cap 124 ensures that the internal cavity 113 of the box 112

remai ns vidEdemaing Rater [tigh 4o @Retheeerbelliment an 40 r@ig isipreyided hetwedndtbd bet ween
the |iqui j ] I qul volir port .1 to ensure water
tight nesslglufcg%idg%?é%ﬁgﬂgé\}lsaerggekﬂogl\lf\ﬁoé ﬁ?(f%tqnglﬁretwa}teéélgﬁglagvi ce shown in

FIG 1 after being nodified with a holl ow adaptor 131 for nounting the

wat er sensin cartru%ge 30 onto, the adaptor port 130 on the housing 110.
The adapt®A23L310. 4B sawp 2 knomyngnilagion fragges dewien shown v &H015 pliepbeinge ri ght
hand si d i i tyi i . axi al
wth fen e AR RoN doRRts doP Biohn@l BRSSP LRte Bon 27,
mal e t hr ebedadaidy. pofthB3Onal thet lousing 1131 Fheratighes 13 has sesmpineF IGhRB8adava a
connecti gn end of e er. sensi.ng cartridge 30. Cpaxial with the female
thread 1 T&glﬁ e?fjaf:gat%rt S et dB\%F foengagine Wit mating rarandhe inflatign ot her
mal e t hr egdy 38 1Coaxid Withd0RkIRGhreR Y $1 adapt or
port 130 onythe ﬁ%hsing 110. Cgaxiaf¥@??ﬁq?%%ﬁggﬁggﬁgﬁggﬁQ?%%QPthg
hexagonala maleftkread 131b. dhe Betlewwead hil bheatehestht feualf dlread 8n b doamitivhe mal e

thread 131¢ i.s. a surface to recei,ye~an."0.ring.13. le far. .sealing.the

connect i r?ﬁ&%?lfea asr f')eé]ﬂ%e%npﬁge géaﬁ?@?all‘ﬁh él?f’gf%e ﬁﬂ?fat]o; aﬁBfit"?‘?E%O on the
housi ng 13@ad P& BuP oh BRylikdalsi@fack MeardiiaR hRile thidad BN c ALY AlMerSxdfiender 13
| f corresponding to the added | ength of the adaptor 131 is disposed inside

the hol | dWeadihplconatgles thay ontihe adapsorpash bl emthierhoubiag w0 Coagiahsiitighear t ri dge
20 and DLAORICATSAE S AL MHGERSRE LR AL BRI R B3E T, 1 S,
i nl et potlie thdlt thrbadl J¢rpa ddiBaceAd révdtvein 00T ing1 3 lletfor fedliiy thé Qomfecting

surfaces between the adaptor 131 and the adaptor port 130 on the housing 130. Due to

the length of the adaptor 131, an actuator extender 131f corresponding to the added

length of the adaptor 131 is disposed inside the hollow adaptor 131 so that the

mechanism in the water sensing cartridge 30 and plunger 22 are physically connected.

[0024] Referring back to FIG. 2A, it shows a supply conduit S connecting the liquid
cartridge 122 to an inlet port 141 of a pump 140. An outlet port of the pump 140 is
connected by another conduit to the passageway 134. The pump 140 is connected
electrically to a printed circuit board (PCB) 150, on which is a pump driver 142. The
pump driver 142 is then controlled by a controller 160, which uses an Intel 8051
microprocessor. The PCB 150 is shown to be mounted on the inside face of the lid 114.
Also mounted on the inside face but sealingly exposed to the outside face of the lid
114, are two water sensing probes 171, 172, a pressure sensor 180 and a buzzer B. In
an implementation, the pressure sensor 180 is obtained from Intersema, vide part no.

MS5535B.

[0025] The functions of the electronic components on the PCB 150 are shown

schematically in FIG. 2C. As shown in FIG. 2C, there is additionally a clock signal, a



connected by another conduit to the passageway 134. The punp 140 is
connected electrically to a printed circuit board (PCB) 150, on which is a
punp dri weo 28tbA36ibhe punp driver 142 is then control | edprboy/sg2asnveol | er
160, which uses an Intel 8051 m croprocessor. The PCB 150 is shown to be
mounted on the inside face of the 1id7114. Also nounted on the inside face
but sealingly exposed to the outside face of the |lid 114, are two water

sensi ng paRgS19 dnd 4 attefy RICBASUT G2 $6MLled 18ALATPER 1BYZFRE WRrterdyMifN
i mpl enentati on, the pressure sensor 180 is obtained fromlnterséna, vide

part no. nvBB®B3B2 n@U®s] therempining pawves obfthe bastesy 80.rlfthe battemppnwat & on t he

i 1 ondf Ty B4 RSB ETRAIT 198 alPierh et v AR B et B o BPem 837 © 1

connect edifé @edthe iPeBt ik3édntabh&rithaldtér ahdl ol WatBDNkiak sioPdl ¥ABES RISy 1he
remai ni ng power of the batterﬁ/ 190. If the battery power is |ow, the
battery [cphtgoligsi60othe wontralles k69 switchesshe floptagien itiegger dgvichd 0BUig 2eleeB.  When

the life t LSy ] ' si gnal
o recer ST eRPIG HorlsP (SORY3RE Wik Rt &g B BipHRAP T of SORH e

f1 oat ati dife vestd@eds irdestitae willDwhier and h pesitive datedRechsingogignat s peeRed b9 only
the water, sensor and battery nonitor 192. \Wen the life vest 12 is in

cont act W& $PoEller 160, thecongreller 109 s\)bétlc_h‘?s the Heptaons dejrieq 19Gstorancepeatignby t he
control | ?ﬁod%gxgld a{xtrlﬂﬁto%oﬁkrv%térte‘%xgsjsggtszgﬂa%%‘éé tHeNFatk gﬁg%ﬂéoﬁg%g?#&as 400 to an

operation no moni tors ressure si e wat er
pr essur e seti greédetoroamaisprassss, ther contrelet 0rictieatepthe gammpedritend 42 dot thel | er 160

tivates the driver_142 for _.the pu 40 tq operate. erati.gn of the
purp. 140 PUEBo bS8 (oPR QiSFarm el (e aRdPC4: pipaes Taua o Hre gl r1 dge
cavity 13z2ridfROML b akd ciflidpet %H%it&/:jlqgl Bpoh REnRBPRIthEhE rﬂélﬂfd, ItRe pRgerwat er

sensing cartridge 30 becones wet and thereby causes the unger to extend
and t o pelemeat ithihe yeér sehsing eargridgeciiniesomes Gesandatheteby icatiseathe plhegeri f e vest

12,200, O B bRt 8 Qb ol 2B YRRl Bl P19

bring the user back to a water surface.

[0026] FIG. 3 shows the operation 300 of the pressure activated floatation 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, dperation proceeds to step 330.

[0028] 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



devi ce 100 according to another enbodi nent of the present invention. As
shown in FIG 3, the operation 300 of the trigger device 100 starts at step
305, for weammlmssoby powering up the device. From step P0%/SGtus/00¢3erati on
proceeds to step 310 for device initializations, for exanple, setting the

i mrer si on threshold and warning period(s) for the trigger device 100 to
activate and/or in preparation for data |ogging. Fromstep 310, it proceeds

to step 3B5,is positM, el oRllet e5EWoald F;tdwer Rpthe pesshPD sdrdoC TRCAR LMt he

battery nonitor circuit 192. [0027] Proceeding, a decision is nmade, in step
320, whetdatarfrethghqueragsurd sengdr 180, ithsieiha4Q. diollowdg this, thewontréller icalculetsissi on i s

positive,, operat kon_proce t,0 .St 325 a;ﬁ_the buzzer B is,activated, and
bper at | onnE GRS pBisREGH Ry 5835 10018 3 50t £ HEE b0 PReS B oHRe 200
I'f the desDswhéthérahé@gah bf nmeRaH R@qud1dk gidakr BainttRE thrdH\IdRptts U theci ent
power, for exanple, for the next two hours or nore, operation proceeds to

st ep 330.defigionan step329 isposisiye. thedumet 14 ipagiyated 4y the pame timeatheibyazesd and a

deci si on . IS .pL.es e pr obes
171, 172 B f ARCRuhRL o o NG The WAL Bl b PIRSRRL wRHg OGRS (001G
power up witién pr@sdureriseindme. 18thealifd vabt Ri inflated athersperdtioa J¢fvtae stggersensor
180, in step 34&. Follow ng this, the controller calcul ates the depth of

i mer si orfedice (AR sigasiip stepotP0s apd dhcepsen has togstnrn theplifesyesh 13 forfagiavatarn st ep
350, whe ; : ' ' | g he threshol d
dopt 1 PO QREHEPR e (PIEEE KPRl B RS, Sin B RS IF I et dn i o et
At the satep 350nme negadtyeboperatiorBof thedtiggeratrvice alt0®crevdroy baek aopstep, 3 tSofonar n t he
user that ne'% |ife vest would be inflated within a predetermned tine. If
t he Iife‘\?gg’@ éheil?‘?fetF%'t%’d‘,'ert he operation of the trigger device 100 stops,
in step 390, and the user has to return the life vest 12 for the water
sensing cartridge 30 to be replaced so that the |life vest can be re-used.

| f the ddé@028] Relarmngbagk BIIG. S, nethadevision dpetent3i3ons négative, the coaferlledevi ce

100, €Y°1 8l e o B Syl NN 119957
cont rol | 870. 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.

[0030] 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
prgdetermined 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.



160 switches the trigger device 100 froman operation node to a sl eep node,
in step 370. Wien the trigger device is in the sleep node, the water probes
171,172 awe2amiisym7and continue to detect presence of waCeschelsweenit he

wat er probes by using, for exanple, a |l ow power passive circuit, in step
375. If no water is detected, in deci$ion 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 fromthe sleep node back to the operation node and operation
of the tAPQYJErindbe pbeverqubadimentiad thatriggen deviep 180,1tbe ovatd rbbes[ ITOIATP

' " | I 3. ,0f the depth of i rsjon.is
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tone or piiggdr devicearon isf&tamrtotilﬂbclﬁﬁ?s@tibﬁ f(®otvedtvnd 4n WRIKguRe bath! ated i f

imersion is maintained longer than a first predeterm ned period of tine.
If the ude$endidhe Gigeerdevine 190rmax be atrred e Pmemony dn ghn sontralRo ors

de-activ Wt b [.rSt: ] 40 I e, t.he controller
160 woul %E%g%a%éic{ﬁ?d\?%@g%s%der ogulrl}%{ %%S&V%%lﬂk {31 ﬁ% @gﬁ% 'hﬂqogoltrﬁ{ee%blogf{n?rg reached
and mai ntla trégget dagiee 100athetgterf prodes pmrﬁﬁléieerfbillgefdxspgr171(;1],7_21;1|‘7ﬁa,](c}m.r ol ler g
160 woul ctivate the buzzer B to give a second tone or_pitch for a secon
pr edet er nY ARLhH BFGRSFensors ;Z ﬁe{yrﬁg Sptivteds farsxamgls, by agueidingon eelivatione buzzer

B may reverdithep dddfiohhlr plobk O aPi7bg hfl@l@gseg NG Gbdreised rtﬁgqgﬁﬁe{;%%gr?/ﬁe griod is

reset or the buzzer B nay be reset altogether depending _ rsion of
t he user treg®ld sdtiing he theljwessurerdonshir 801 Inofet tahethtr egbedinday ofthe 1ggert he

t b 171,17 ddifi ||y used to extract d that are | ogged
Vet er SRR Lk e L e Yt L LR S TS,
docki ng sicaibrait 6WREheS N@¥WNIsed rlnér@&efd'e&‘éﬁs%sthe%rﬁeﬂsﬁﬂgireﬂglr Lohihd ©f ttht gger

device 100 may be stored in a nenory in the controll associ ate

m cr opr oPEESsHE s&sos BGa r enpveabl e data nedia. |n another enbodi ment of the
trigger device 100, the water probes conprises four sensors 171,1 72,
171a,172a. \Wen the probe sensors 171,172 are activated, for exanple, by a
wet fi nggoo32jadi an@théroginbodiment 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 threshold 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 trigger 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.



of either additional probe 17 la, 172a increases or decreases the

i nmer sion/ depth threshold setting of the pressure sensor 180. In yet

anot her ewbadiomsnio7of the trigger device, the water prolpe3/SGZW8NHIB7has two
menbrane switches 171b, 172b. The nenbrane sw tches are used

i ncrease/ decrease the immersion/depthl@etting of the pressure sensor 180.

[ 0032] In another enbodi nent of the trigger device 100, different voltage

| evel s mehelie-shqpelitRdsiag r4a9Scobtprisey #amis 808P aAd 4K brh /2 It Ths WrihC4Y 1t REe nodes
of initialization of paraneters in step 310 and the ot her probes 17 I|a,
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to show ecqn uzzer. rnin eriod. In gone enbodinent, the indicator is
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t he i ndi eavuotlet afite pumip 40 being 96nriested (' a peggagawaydingiid ayn 41 Ntoathe Waer

mbodi ment , . t he i ndi cat 95, bar-1ype djsplay. In yet anoth
enbodi metrsiie Reiaer f,dhe fapidGrfidgd 423 XY Sarlen o Becavee i sareuse o
pendant hox agdfo Fi@theh Austriploh REpro@lied: sRhDRS, %%g@od@ hlé Zil%l)nﬂa} ?@théje?anéf’er 172a,

pressure sensor 180, buzzer B and i ndi cator’s uzzer y provide
audi o waPAmiad40nAlse disideothe dr-shapedboryt dfitke L eshepesitmiusing rdi D iga PEBMSOha

i ndi cato 95. [ 0033] 1.4 nd 4B shaw, anot her .trigger device 400
accordingﬁ¥% aﬁg%ﬁ%%’3n§%§?ﬁ%ﬁ@6@fggﬁgfﬁQQSB%T“YHQQHFFO .’A§“§h A% n FlGs.
4A and 4BRensbif3edT1i4 720 Eesdrei RBsot UBOCATIPbLSES BR Ik W erhbdidbhtOmdfyicse 10 and
a substantially L-shaged housi ng 410. The L-shaped housing 410 conprises a

mai n bod§TORAGCRI R M- 472 Pressie sgnsor 480 Bl dugznn i erecaitangedionenpanef ot he wat er
sensi ng ﬁérrhﬁihgﬂﬁ%%?.tﬁg L:[SH%)e'dr%)llu?i%!g. Y, fq’%ﬁ%’gg%ﬁ%g%mif%g%g% Ip;[u{e??s’ re%n%?el}rfra in body

of the L-shape usi ng has a
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. -



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

t he L-shapedotwmssiong 410 (but not shown in FIGs. 4A or #B)/sicom/obequi d
cartridge 422 connected a punp 440, with an outlet of the punp 440 being
connected to a passageway in the arm4l 11 to the water sensing cartridge
30. The liquid cartridge 422 is simlar to the above liquid cartridge 122
and no fuwEkABVISdescription is provided;, simlarly, punp 440 is simlar to
the earlier punp 140. Also inside the L-shaped body of the L-shaped housing
410 is a PCB 450, a punp driver 442, a controller 460, battery 490, battery
noni tor 492, [ or. 480 and buzzer B.
In one efrlf)odi Vﬁ)@hﬁgré%@?@g? gérg&g%gf)tfe%gegﬂ%rt‘ag%&ﬁg%?g?‘%ggg%lé%rrlsén%ensor 480 and
buzzer B are arhollogesbxdousingadsfthingan ihiernakdanitipashd of the L-shaped housi ng.

I n anot her enbodi pent, the panel is renotely nounted on a separate pendant
box. [0034] | AnARANe8RsHRIY {oReennestion ke theboy hepsipg \sridanidaiton assembly p 415
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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.



1. A progranmabl e pressure activated floatation trigger device conprising:
a holl ow box housing defining an internal cavity; and an inflation assenbly
for conne¥0i20W/3620he box housi ng, said inflation assenBCy/SCEM3MONEEE a gas
cani ster being connectable to an inflation body and a water sensing
cartridge bei ng connectabl e separ atelbzto the inflation body; wherein the
internal cavity is operable to house a punp; a water sensor; a pressure
sensor; &nd a A dlohtadbh erigges utehict hatordingotat ket opo o chaim$ hes, pwhgeinsthe
connectable to the water sensing cartridge so that when the trigger device
is subneﬁﬁ’é‘asﬁ‘i‘ﬁ?éFo%H‘E‘?rst‘é{?lB“{bﬁg pressure sensor detects a predeternined
pressure is breached, the controller activates the punp to deliver a liquid
to the water sensing cartridge for it to trigger releasing gas fromthe gas
cani st er 8t o i ¥ Iflmattian |trifgervdeyiceassonling éa oMitmh7t herein gewattesenwr 2. A
floatati gn tri g&er. divi ce.according to claim1l1, wherein the housing defines
anot her SR FOMBriseSIMP REIRTShouse the water sensing cartridge. 3. A
floatation trigger device according to claim1, wherein the housing defines
an L-shaped body and an arm said arm having an internal fluid channel for
liquid fPow f Porflaatasioputrigeei dewige wercerdingeriei any oae taofi digims 4-8 Aftirthest at i on
trigger device according.to .claim.2 or .3, further conprising an adaptor and
act uat or c§r)r(1pre1§]18 Fl% %Zrerg%drl/ﬂre‘g?‘ilanbnratl%éor ter sensing cartridge to the
inflation body. 5. A floatation trigger device according to any one of
clainms 1-4, further conprising a liquid cartridge for, supplying liquid to
the punplO6. A flogiatign jtgeer rdeyise racaerdinge toa slegn i iwhargingthy wHer smsel, aj ns
1-5, whergj )| ' 1.C{; jch_ i unted on
2 pri nt ol aFsBE s RAFPRIAESLS) et AR e e R Henaah i BB L
of cl ai meo thethousihgrei n t he water sensor conprises two probes.

11. 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 in breached.



8. Afloatation trigger device according to claim7, wherein the water
sensor further conprises two probes. 9. A floatation trigger device

accor di ngvoaouwrngewie of clainms 1-8, further conprising RCH$S2608/08¢3d1 or
visual indicator(s). 10. A floatation trigger device according to claim?9,
wherein the water sensor, pressure sddsor, buzzer and visual indicator(s)
are di sposed on a pendant unit attached to the housing. 11. A floatation

trigger device agERr Progss ac@idingne @hincl13| mortiter lédmprls@igesattinrofCamt rol | er
conprises a nenory unit and/or the printed circuit board conprises a

connect oindigatoravhemihe uedeterminadrBressitet is breached pptobefase; pmmnipg dygeliqwidyvi ce
accordingngﬂggpﬁfpgﬁﬁﬂ cgﬁﬁﬂég; 1-1 1, wherein the controller further
y o]

conprises a battery nonitor give a warning when the battery |level is at
or bel ow a predeterm ned power level. 13. A trigger process of a life vest,

the process caonprising: detecti.ng presen f water by a sensor;. sw tching
a cont roﬁger @ ﬁﬁ%éd’g?"ﬁéﬁ GeFOK 1ﬂ%d§i°ﬁ%}mc gs’a?‘g?@éﬁ"WBH nﬁﬁ@ﬁmﬁh%ffltﬁ?e vest
IS not i fhGQMAThen'h SBcoff! fREdRMhidACHrERIR! iSBiBaDkd Ibdt BOfor@plihybafle O
switching to an operation node when the |life vest is subnmerged with water
and t he Wguidrintoghs water seramgicadtidgt, and punping a liquid via a punp into a
wat er 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 fhat @ RFigoGt PrdefiedeR8RgUES dminbr rRCdIEd5 1 dirthert CbAIPALInPT HCESS
according to claim 13, further conprising setting off an indicator when the
pr edet er piedeigrpined dime pedod oé acteatiop il thefrressupsusapsergbefhee pumping theit o t he

wat er sepsi.ng cartridge. 15. A.trigger process according to claim 14,
Fur cher - DaNGr &t MakPFenndesnftitde,

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 controller
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 cartridge.



i ndi cator when a second predeterm ned pressure is breached but before
punping the liquid into the water sensing cartridge. 16. A trigger process
accor di ngvoaoolmbaer 14 or 15, further conprising a predetremsiceas/oneTe peri od
of activation of the pressure sensor before punping the liquid into the

wat er sensing cartridge. 17. A triggel4process according to claim 16,
wherein the indicator is cancel ed when the pressure sensor is deactivated
by a user2reducitfigoedRodessl afdobdiag tb "I’ SicOHr Wainhd M4hhe kped tine
peri od. 18.,A_trig%e?ﬁprocess ac%orgﬁﬁdﬁFb&;ﬁ%I§$g4g?’gpgﬁﬁgkﬁﬁg%@g wherein
t he indi éegmtoring the pawsielevelnef abatieryuef the ri¢ivisatand (giying 10 waring ivipgthe pr ocess
accordi ng, {: d 8. wherein the ter sensor conprises
two or ng?%8%§§§§§ﬂ§§§%5%§§8 ég%%%éwgﬁg?%%W@HFgﬂeg%ffing t he predeterm ned
pressure of the pressure sensor and/or predeterm ned time of activation of
the pressure sensor. 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 nenory unit, said nmenory unit allowing tinme and events
during the operation node to be |ogged and the resultant data to be
retrieved. 21. A trigger process according to any one of clainms 13-20,
further conprising supplying a liquid to the punp froma liquid
cartridge.22. A trigger process according to any one of clains 14-21,
further conprising nonitoring 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
predeterm ned | evel.



