UNDERWATER ACTI VATED LI FE JACKET | NFLATI ON SYSTEM FI ELD OF | NVENTI ON

Enbodi nents of the present invention relate to life jackets for marine

appl i catiwo01id3sE2parti cul arly, the enbodi nents rel at e Pro/sSaabiaAnes at i on
systens for |ife jackets. 10 BACKGROUND Current self activated |ife jacket
systens are activated by contact wwth water. Water enters a spring | oaded
devi ce and weakens a paper-type hol di ng nechanism thereby allow ng the
spring to "fire" a pin to strike a gas canister such that the gasinflates
the life jacket. 15 Unfortunately, the present systens may inflate when a
user is standing on the deck of a ship during heavy rain. Additionally, the

systemw || i d S ggt.re' is may be
undesirabl e, LH@’?#@’%@%F }ﬁ%ﬁ{f?ﬁ. Lﬂ%g ac Iat N%é'aptr?gg!@é? gr -(I)“-mvw ng. Once
activated, the systemnust be replaced, which greatly 20 increases the cost
of the systemif the activation was unnecessary. It would therefore be a

great i rrproverre.nt_ inthe art if a systemcoul d be devel oped which addresses
one or nor-g@ip bhem\abnvmmenti oned problens. - 25 SUMVARY Enbodi nents of

t he pres ent_ i nvent . of d
under wat er %f\m AR n“@ Brrgse"tt 'qvﬁr%gé%ageemé'?\d'gc‘gﬁvﬂof %aﬁr% %%' %g}aﬁg:ggt The
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manuf acturer. The device is configured 30 to turn on when it .detects the
presence of water. The depth settings may be done

10 BACKGROUND _

* Current self activated life jackét systems aré activated by contact with water. Water .
enters a spring loaded device'and weakens ‘a paper-type holding mechanism, thereby
allowing the spring to “fire” a pin to stnke agas camster such that the gas‘infiates the
fife jacket '

15 v

: Unfortunéte\y, the present systemé may inflate when a useris standing on the deck of

- a shib during heavy rain. Additionally, the system will inflate immediately if a user -
enters'the_ water. This may be undesirable, as the user may be in no immediate -
danger of droWning.v ' Ohce activated, the system must be replaced, which greatly

20  increases the cost of the system if the activation was unnecessary.

It would therefore be a Qreat improvément inthe art if a systém could be developed
which addresses one or more of the above mentioned problems. -

25
SUMMARY ,
Embodiments of the present invention allow the wearer of the device to be submerged
' underwater without triggering the device and inflating a life jacket. The device will only
triggervat a depth préset either by the user or manufacturer. The device is configured
30 'toturn on when it detects the presence of water. . The depth settings may be done .
éléctronicéliy. Depth_ sensing may be performed by a sensor.



el ectronically. Depth sensing may be perforned by a sensor. WO

2011/ 136742PCT/ SG2011/ 000163 BRI EF DESCRI PTI ON OF THE DRAW NGS Enbodi nent s
of the i nwenilorem2l | be better understood and readily appsGeot/obaecdne of
ordinary skill in the art fromthe followng witten description, by way of
exanple only, and in conjunction with the drawi ngs, in which: Figure 1
is a perspective view of one enbodi nent of a life jacket auto-inflation 10
system according to the present invention; Figure 2 is an expl oded
perspective view of sone key conponents of the life jacket auto-inflation
systemof Figure 1; 15 Figure 3 is a perspective view of a portion of the
system show ng sone possi ble electronic conponents of the |ife jacket
auto-inflation systemof Figures 1 and 2; Figure 4 is a perspective view of

a portion QfpRRESCRIPTION' S TALDRAWINGS | On System of Figures 1-3; 20
Figure 5 is a perspective view of a portion of.the life j acket

auto-inflation system.of Figures 1-4; - ~ Figures 6A-6D illustrate
vari ous 5l afmbodimentobf thbandenfien yv&i(ﬁeebemtmdentdoatawrres@iytmmﬁ@sbfo Figures 1

and 2; anghg;eg&ro%garwswga Wl BR Bl ie mgkaggtvnuéﬁ des&ftiod) PRapeabodi ment  of

a sensor e’ use fe ]ac auto |nflat|on systen1of
Fi gures- 1 aexagmie only, and in conjunctlon wnth the drawmgs in which

Figure 1 is a 'pérépective view of one embodiment. of a life(jac':ket auto-inflation
10 system acbording to the present invention;

Figure 2 is an exploded perspéctive view of some key cqmponents of the life
jacket auto_-inﬂation syst'em of Figure 1; ’

15 Figure 3 is a perspectlve view of a portlon of the system showmg some possmle
- electronic components of the life )acket auto-mﬂatnon system of Figures 1 and 2;

Figure 4 is a perspective view of a portion of the life jacket’auto-inﬂation system of
. Figures 1-3;
20 | o
Figure 5is a pérspective view of a portion of the life jacket a'uto-i_nﬂation system of
" Figures 1-4; a - ' ' '

Figures 6A-6D illustrate various plan views of the life jacket aUto—in_ﬂation system
25 of Figures 1 and 2; and ‘

Figure 7 'illusffétes a PCB that may be used in one embodiment of a sensor that
may be used with the life jacket auto-inflation system of Figures 1-8.
30 _
' DETAILED DESCRIPTION



DETAI LED DESCRI PTI ON WD 2011/ 136742PCT/ SG2011/ 000163 Figure "1 is a
perspective view of one enbodinent of a life jacket auto-inflation system
100 accorwongiirétdde present invention. Figure 2 is an explseded/ op@asspective
vi ew of sone key conponents of the life jacket auto-inflation system 100 of
Figure 1. Figure 3 is a perspective view of a portion of the system 100 5
showi ng sone possible electronic conponents of the life jacket
auto-inflation system 100 of Figures 1 and 2. Figure 4 is a perspective
view of a porti on of the life jacket auto-inflation system 100 of Figures

1-3. Figur ﬁ i yss? é,%ﬁgcg% VY%V %t 8?% gf'nb%dﬂ%H bR i jaEltﬁ Jutcf-rﬁ‘rﬂ:altl%ﬁk‘at
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2. Figure %&éﬁ%& Vigh &3 samE’CRBy E3rhpYhuris ofrmé lifefabRep @to-iflationaysterbodi ment  of
a sensor .1 0 ma ﬁ
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100 of Fi guiP@Lf Tiogre %;V?WUFeeﬁﬁ 5rﬁ?és&e8fe\‘3 6ﬁ$edéa(l:p°?6°nta#ttﬂe sg%t&ﬂ 8 ?%il 5(rzlnes
a housi Bg Ahbwing tdomesyssiblm &B4Ethic Componanty of e dfe pﬁieetsixécreﬂrfmo is a CO2
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provides an’in Ti'ation-orifice cé( 5 L rvséevnm ng
cartri dge "l japket é@?ﬂt@éfﬂ%’osyﬁ?"t ?’R—P ‘Pf(fd%ﬁ"ﬁ@“%" 'S rﬁ)ﬁrﬁ’ﬂsﬁac Ba't D' "1n one
enbodi nent ,of'faf'ﬁbrtﬁ‘aﬁlaﬁihégfeqaéﬂet hgtgenfiafn systerh a0 ol Fiptred 1ib UTiglsesBAd i t ed M5

vater Sensi t“ d %a#r?&%%b fe')ne ‘lfeda&gygg@-lﬁﬁaﬂgﬁ sgf;t@rtn fﬁd‘@f ‘types of

wat er 20 se "Tart ?/ An Inflator % may be
connect#d tEJgturhsﬂrKMn?tl FeUpOTti USGEateslfh P4 23 wihichtRay @@t%ﬁﬂ Bnemay i ncI ude

an adapt er ghpodiREHIBEL @ndc? 1Rban&aHSi BE UsAd withitied liferjasket estoanfabomect i on
bet ween the water sepsin rtridge "E" and the inflator body "G'. 25 As
best shown #§A H ZE'QE" gﬁosa1 the housing "A" nmay be forned from an

i njection noul ded PC/ ABS pl astl c housing 1. The housing may have an

a_ct! Vat' NG PR Eende to F ugsotr?‘d(h <&Im 166 Hlciéd a hbuéing /& For Etm@l‘étﬂ ated PCB
111", a Pressure Senso A

one or nore
pr ogr ani® ng 19f: dtrswonsyt 'B” obiAg sﬁt%f QOéngPTLWHFR"S\H*‘t’ & '“ﬂr?ye A0%i tion, the
system 100 fwajacked @’ uslanoanﬁr@a:bncrarppr@sddmanmm Bificef ta thst lifeiacketDa Hattery

COMpar | et C0¥Ghr A AAPEOL BT AL SBLAOX' HRmiRind gt g (he

housi ng " A" cartri system may al so
i ncl ude an menmdmntsthﬁﬁt%@ﬁm%%ﬁ’%h%ﬁw B.a Haitsg '\f'%" 'Eteé’tj'@gt he striking

force from W@er%ewgrt&nmget(usdg@bieﬁ"u tsqunitiéretobdnthhtadtioer tyipeslyf wa@r) . A | ocki ng
latch 5 rom sensmg cargndges may atsoog'elusjeg GZ‘Q %-Fgg{ &% Qé’%gp&]r.@ﬁnected to the ‘
g mounting bolt “C”. in addition, the system. 100 may include an adapter “F” connected
to the housing “A” which provides a_eonnection between the water sensing cartridge
“E” and the inflator body “G”". ' ' .

25  As best shown in Figures 2 and 4, the housing "A™ may' be formed from an injection
- moulded PCI/ABS plastic housing 1. The housrng may have an actlvatmg module ‘", a-
Stored water reservoir “ii", an Encapsulated PCB “jii", a Pressure Sensor “iv’, a display
and LED indicator “ V", one or more programming probes ° vi”, and a battery
compartment “vii". In addition, the system 100 may lnciude a rear cap 2 which may
30 function as a battery compartment cover, an Adaptor body 3 which provides for
Mounting the housing “A” to the water sensing cartridgev “E". The system 100 may also
" include an Extension Striker 4 which may be used to transiate the striking force from

the Sensing Cartridge "E” to the inflator body “G”). A locking latch 5 may be used to



attach the adapter body 3 to the housing "A". The system 100 may al so have
a mating area 6 adapted to receive the water sensing cartridge "E'. An

acti vat i nyormeuhiasidam conpartment 7 rmay be provided in tReTISGasi1RgT6A". 5 A
plunger 8 may be used to pressure a stored water reservoir using a spring
9. In sonme enbodi nents, the spring 9 may be a 40nm | ong spring providing
stored energy to 'shoot' the water into the Water Sensing Cartridge "E". It
i s understood that other sizes of spring may al so be used. A grub screw 10
may be used to lock the spring 9 in place. A screw plate 11 may be used to

prevent unaytharise C GL-u
system 1002 %??Bgresadﬁ?df%rabgﬁf$gbr{h%h&{gﬂghe cl?-ltllrérg \({)\{?O]Tqa%%&srgggé ﬁ%gl , aE:P ?vatl ng
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uni nt ent i opghpdreh@t h odtrovided il in fodskgieat. "D'. On entering the water, the

dept h sensor 15turns on via, for exanple, the hydrostatic sensor iv. The
depth sensor then nonitors the water pressure affecting the system.100.
Wien t he demldhgemmwbaiseemtmessﬁrora stocednwhter resenpicusing asRthSShvdt er pressure,

the syst ems%rqg eﬁlsz‘a%edésc n@cé l‘n¥ya5eeas4@rﬂm'id?fg%pﬂ%| prU\ﬁdrr\best&&d ériergyel ease
.water fromt res olr 24 into thé o activatin
devi ce "E" taisoery the watesintpiae NVaiey Sepaing G 'd\% Fer 'tf%‘éweﬁﬁggk‘ﬁtsoﬂéerpaper type ?
20hol di ng rgedanbiig rhaylisot2aien). A grub SereadDimeaytbe ngecthe Wick the'sBfing 2 iher eby
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10 - screw 10 - ,
in operation, the system 100 covers the entrance of the current off the shelf self
vact'ivating iife jacket device "B, thus preventing water from _enfering and triggering-
umntentronal infiation of the life jacket “D”. On entering the Water the depth sensor _
15 turns on via, for example, the hydrostatlc sensor iv. The depth sensor then monltors '
the water pressure affecting the system 100. When the depth sensor detects, for
ekample; a preset_ underwater pressure, the system 100 electrically activates an
" internal valve 19 to release Water from the stored reservoir 24 into the off the shelf
_ activating device “E” along a flow path 20, 21. The water then weakens a paper type
"20 . holding mechanlsm (not shown) in the activating device “E”, thereby aliowrng a spring
(not shown) wrthm the striker device 4 to “fire” a pin to strike the gas camster “B” The
gas canister "B’ then releases the gas to inflate the life jacket "D”.

As best shown in Figure 3, various electronic components may be accessible from the
25  housing “A”. By way of example and not limitation,, the electronic components may
. inciude a ‘ground probe 12. The Ground Probe 12 may be actlvated when pressed by
- fingers of the user during a firmware programmlng mode A display 13/14 may be '
provrded The drsplay 13 may be used to' show a Frrmware status of the system 100
various programming modes, error codes, depth, etc. An LED indicator 15 may also
30 be provided to show ine Firmware status, alarms, warnings, etc. A pressure sensor
- orifice 16 may be provided in the housing “A”. Water contacts with the pressure -
sensor vra this onﬂce 16. A first select probe 17 may be provrded {o allow a user to



gas canister "B" then releases the gas to inflate the |life jacket "D'. As
best shown in Figure 3, various electronic conponents may be accessi bl e
from t he @bhousgizoy2" A'. By way of exanple and not |im t 2CT®62011w60163

el ectroni c conponents may include a ground probe 12. The G ound Probe 12
may be activated when pressed by fingers of the user during a firmware
programm ng node. A display 13/14 nmay be provided. The display 13 may be
used to show a Firmvare status of the system 100, various progranm ng
nodes, error codes, depth, etc. An LED indicator 15 may al so 30be provided

to show the Fir r Qi ; oBE €6 is§ensor
orifice. 16?r?§fe p%gv%%g%ggﬁsg%ﬂ%gﬁgaér@ngﬁ %mﬁ%ﬁl?m@%n% acﬁép\?\nst h the
pressure séﬁ@&V'dWa this orifice 16. A first select probe 17 may be
provided to allow a user to WD 2011/ 136742PCT/ SG2011/ 000163 toggl e, sel ect

and set va'wre nodes. An additional select probe 18 may. al so be
provi ded The activation depth of ‘the system 100 can be preset
when t hé bahe eclivetioradepttl of ditkesystamadiOd calpybeapresat whert the Hetariep greolaadade

progranm n%n@lﬁpﬂﬁa sdaBEncR6BARY & thd gr%?r‘irhrH@br‘oQé‘ F'&FéthleE tfn@‘éctﬁ/ﬁﬁctnem 100 may
be preset when t batteries are | oa 3&? o g sequence of
finger strdRes Qﬁr’fh? RE§SR 387 SR RED "1&7 f%e“eeﬂ‘?ée E’Fg{)g)gs"lg? 918 may be
activat ed; ekampiexaselience effepertshekebat ties programminglpodede 67, 1¥h&heprobsss 17, 10 18
e theg' n t701§ﬁ£gee 1) mkaag%a&aygb.s%ﬁéﬂhgxagéégareamdvrﬁemraaeeger cont act

in ranme firmware, sets the
devi ce 100 Tan‘t"lb bpein iR BRATE MY S é‘e"tb‘f"‘ysﬁla‘éa@% Weh fippeRGeniach MINEr Mefept h

setting nodgquéte WHBM by bé pfigraAtined il trie, firdnare, tshie the esete poEFsure is net

(36), t he elrgg(%-gr%r%mg mode, pressure sensing mode and/or depth ‘setting mode.

- As shown in Figures 4 and 5, when thé preset pressure is mét (36), the electronic -
15  firmware sends a signal to a valve 19. In some embodiments, the valve 19 may be a
LEE COMPANY—LHD Valve Plug in Manrfold It is understood that other types of
valves may also be used. “The valve 19 ‘opens’ and aliows the stored water in a
" reservoir 25 to shoot via a channel 21 to 20 into the Water Sensing Cartridge “E”
thereby actrvatrng the sensing cartridge ' E” and mﬂa’trng the lrfe jacket D
20 A
In some embodiments, the étored water in fhe reservoir 25 may be préséur‘rzed by _av_ _
rubber bur\g 24 which is in-tum: pushed by a plunger 22 and compressed spring 23:
The spring 23 may be held in place by the piunger 22 on one end and the grub screw
21 on the other end. This mechanism is the basis for the ‘shooting’ of the water jet
25 through the channels 20, 21." |

POST- ACTIVATION _
After the system 100 is actrvated the stored water reservorr is reduced 26 due to the
water ‘shooting’ out vra path 20 and 21. ‘The spring 23 is relaxed and no longer in the

30 compressed position. The plunger 22, rubber bung 24 have moved towards the vaive
19. | o



15 firmvare sends a signal to a valve 19. In sone enbodi nents, the valve 19
may be a LEE COVPANY-LHD Valve Plug in Manifold. It is understood that

ot her typ®®0fi/Bal4ges may al so be used. The val ve 19 ' opemsGendoalss ows t he
stored water in a reservoir 25 to shoot via a channel 21 to 20 into the
Water Sensing Cartridge "E' thereby activating the sensing cartridge "E"
and inflating the life jacket "D'. 20 In sone enbodi nents, the stored water
in the reservoir 25 nmay be pressurized by a rubber bung 24 which is in-turn
pushed by a plunger 22 and conpressed spring 23. The spring 23 may be held

| place by, Lhe bl Ungeke 2200 GRAA6INE o BRI GRERRASZA ON the ot her

end. This or the hoot 1 ng' _of Lr ] et
25t hr ough bimzerc3tamaydiepravigied @1S°U'Fﬂt£ﬂalam*l‘9\9m‘f Wemﬂfopésra‘f'}‘?éeds ®em 100 is

aCt i vat ed’ of lh@re%%@éri@gw‘ﬁﬁ)eﬁe Bre\GRIY Riig uhdersteud e dardGs types dnd vbikegewat er-
"shooting' out via_ path

21. T d no | onger
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38 may be Pecoﬁldtlﬂﬁga\;ﬁ%m%%é el ectronic conponents. A buzzer 32 may be

provi ded t 0 soun en the system 100 is activated. One or nore
batteries 33 may be provided. It is understood that various types and

vol t ages ofthbaydiam nmaaae pryetle dastecof ub 13, egyehexatipe@Endpoi34 may be

provided t ow fhe f. iasy gomenced. An
LED i ndi cat |B~§ah%q§ %ng etg '%cg]ergl te?%th%ﬁ@{ig%@nr% lﬁfﬁﬁor‘%ggﬂe:’hgé jrb%g’:a : it The System

100 cambbe ypderstepd ﬁ\etroﬂme Q?F#S"TUF Ay 4SS, bedjfe%alf? fTgtheesraRegiMeniEn e not

limtation,g &Qm%bﬁ{a§ byaaeuchwtardeptmrﬁ&ww rebtfieg ¢ =i pedod aifitnatbefore of the |ife
j acket "D'. iS

1 t hat ot & eSO be used. in
further enth%iF\f??m%o E‘tagﬁﬁ"itﬁ %Ola ggstg%g'suéc"ﬁ\qqoag{@a{ts depth nust be
reached formamtmiranmdatsbcttvam abeﬁerrfbatehen dayice EnPre0t 2Bt e 88KiINg n al ternat e
enbodi nment s ﬁ e system 100 may ‘al so be nounted on boats activating a

| ar ger floaf%"atl on device to pr event a boat from Si nk| ng -
15 .

When Ioaded with battenes the system 100 will begin pressure sensing once in
contact with water. As: the user goes deeper underwater, the sensor records and
compares the current pressure with the pre—programmed set pressure. On
reaching/matching the pre-programmed set pressure, the firmware will ‘Open” the _
20 valve 19, .With the stored water reservoir being ‘pressured" by a spring the water will '
‘shoot’ out when the valve 19 opens. ‘The water travels through the channel 20, 21
| and into the activating devnce whxch m-tum “ﬁres” the gas- camster “B” to mﬂate the life

jacket “D

25' It will'_be appreciated by a person skiled in the art that numerous variations and/or
modifications may be made to the present invention as shown in the specific
embodiments without departing from the spirit or scope of the invention as broadly
described. The present embodiments are therefore to be considered in all respects o
be illustrative and not restnctwe '

30



further. 15 Wien | oaded with batteries, the system 100 will begin pressure
sensing once in contact wwth water. As the user goes deeper underwater, the
sensor rewonrds/@em2conpares the current pressure wth tireT[SGeeNOGGAMMEd
set pressure. On reaching/ matching the pre-progranmed set pressure, the
firmvare will 'Open"” the 20valve 19. Wth the stored water reservoir being
"pressured’ by a spring the water will 'shoot' out when the valve 19 opens.
The water travels through the channel 20, 21 and into the activating
device, which in-turn "fires" the gas canister "B" to inflate the life

j acket "D oL will be appreciated by a person skilled in the art that
numer ous vari ations and/ or nodifications may be made to the present

i nvention as shown in the specific enbodi nents wi thout departing fromthe

spirit or scopeapiudridticiiffiuesst syfenafr Aniesidbiet des systdrecbmptisingpr esent

enbodi nents are, therefore, to.be considered in all res ts:tp.be

i |l ustrative and9f5t SPRESY FP'&@W@% 307V AN ST AU g?]@ %cssal'c}n?ﬁati on

syst em Bor jackét fwhejemckait ,depthesanssot arfivataspsaidipmggsure sourceaay@pRAS&ensor
configuredd%& activate a pressure source to inflate said life jacket;

wher ei n sai gépth sensor activates said pressure source at a preset depth.
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