WO 2012/ 013618PCT/ EP2011/ 062713 1 MARI TI ME LI GHT SOURCE FI ELD OF THE

| NVENTI ON The present invention relates to a maritine |ight source suitable
for bei ngvoerk/assia |ife jacket or raft energency |i ght peomrPe®.1/062713
particular, the present invention relates to a Smaritinme life source
offering the followng functionalities: Belt version with manual on/off

| ight activation, belt version with nmanual & water on/off |ight activation,
built-in version with manual on/off |ight activation, built-in version with
manual &IARITEME dGHOTSOURCEht activation, and built-in version wth nanual
on/off light activation and external water light activation. BACKGROUND OF
THE | NVENTI ON 10Li fe jackets and rafts which are held in readi ness aboard
vessel s FAREP QF FEEANYENY@Nusual Iy in a tightly packed condition until
inflated for use. The inflati on is preferably carried out automatically
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i nvol ves that the t source is swt on In 20period O hi s
on-period is follomed by a period of 0.7 s where the |ight source is

swi t chedagkicroDMD! ogTRBeNVEMTIO hours the | anp shoul d be capabl e of
delivery a light intensity of 0.75 candela. It is a disadvantage of known
systens that the light intensity fromthe | anp decreases over tinme. This
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case of for exanple V lithiumbattery, the battery voltage may decrease
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is sufficient to drive the Iight source so that it generates a light
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to tise resilialedul of o) @as BediSble that it is switched on automatically when the life
jacket or raft is exposed to water.

In order to comply with international demands the light source of a life jacket or a raft should
be capable of flashing the light source between 50 and 70 times per minute for a period of at
least 8 hours. The typical switching sequence involves that the light source is switched on in

20 period of 0.3 s. This on-period is followed by a period of 0.7 s where the light source is
switched off. During the full 8 hours the lamp should be capable of delivery a light intensity
of 0.75 candela.

It is a disadvantage of known systems that the light intensity from the lamp decreases over
time. This decrease in light intensity is primarily caused by a decreasing battery voltage

25 which in known devices may decrease up to 30% over 8 hours. In case of for examplea 3V
lithium battery, the battery voltage may decrease down to around 2 V over a period of 8
hours. Initially, the battery voltage is sufficient to drive the light source so that it generates a
light intensity that exceeds international demands (0.75 candela) with a relative large
margin. However, due to the decreasing battery voltage over time, the generated light

30 intensity decreases accordingly whereby the safety margin to the required 0.75 candela is
reduced as well.



reduced as well. WD 2012/013618PCT/ EP2011/ 062713 2 MNoreover, scattering of
| i ght over approxinmately 180 degrees, which correspond to a hem sphere, has
proven diwbizewai3emt hout inplenmented a relatively high PEREPMIINOCITUS €.
However, high lens structures are disadvantageous in maritine applications
because for exanple clothes may be caught2in such high I ens structures with
the risk of danmaging the 5lens structures. It may be seen as an object of
enbodi ments of the present invention to provide a nodular maritinme |ight
sour ce dNdreeMsreschideringedfrighherenerrogimately age deerdes, nvhidhfeoriesiedodite aand/ or
rafts. Ideni@heRe h§§§ﬂ)v@|$ dﬁﬂcfu!%rv@lih%ht %I@ﬁént@é a ‘?&@t‘i\@lm&ﬁ ﬁan@fstrh&@reor esent

invention to sour ce ht
soat rer iy enebpat PaduRhe oo ndedlt Mizauige Rdice i peceedtn as a
still fmxampre adzthexctaybe eadubd i mereh Sighf lensharystursewtth ithevieskt af alantaginprtioei de a
mar i s Mo ld Ghlrsource offering a plurality of selectable functionalities,
such as nanual or autonmtic water activation, internal or external water
activation etc. It may be seen as a still further object of enbodi nents of
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conplied with by providing, in a first aspect, a maritine |ight source
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a button portion, wherein the |lens portion is ted to scatter '(J:Jht from

an assocTa{téee I'Q*EﬁP“r%BFf%réﬁgo%’Fo"&H "&Hb?céttSTnga?roP 8% “i%ac‘i‘éb'reé%ét”ﬂq’i
substantially uniform manner, and wherein the button portion conprises an
i nt ggr at f i bl 0 r alin
238" UYL 056 U DLl PRI AOE I B B0 B Belcne 9
sour ce ragritEee bﬂh@@%@ﬁﬁf@@o@rﬁ'#@'%@‘ S@'%Ialhleafpﬂftt@néﬂtleéo‘ﬁmbﬁém@ua@uch as

housi ng fkGAR Batel d@RNbLIED IHiEal & SEdrh@M e CdkiCitidnSetc.battery, switches
and/ or contacts etc., which in conbination formthe maritime |ight source.

The maritime light source is particularly suitable for life jackets, rafts
or ot herlt mage® seén aaa istill frether bigestanf iendpodinenpneihe present invention to provide a

maritime light source having a low component count, suitable for mass production and

15 flexible design features.
DESCRIPTION OF THE INVENTION

The above-mentioned objects are complied with by providing, in a first aspect, a maritime
light source comprising

- a bottom housing, and

20 - a lid comprising a lens portion and a button portion, wherein the lens portion is adapted
to scatter light from an associated light source over an angle of at least 180 degrees in a
substantially uniform manner, and wherein the button portion comprises an integrated
and flexible push button membrane

wherein a water proof sealing is formed between the bottom housing and the lid.

25 The maritime light source may be an assembly comprising a plurality of components, such as
housing elements, light source, electronic circuits, battery, switches and/or contacts etc.,
which in combination form the maritime light source. The maritime light source is particularly
suitable for life jackets, rafts or other types of maritime life saving equipment.



WO 2012/ 013618PCT/ EP2011/ 062713 3 The fact that light is scattered fromthe
associ ated |ight source over an angle of at |east 180 degrees neans that

t he |i ghtweaorxa3@satters at | east over a hem sphere i nPaTERRGATIRI | y

uni form manner. There are several advantages associated with the maritine
i ght source of the present 5invention. Gne of these advantages is the lid
whi ch includes both an integrated | ens and an integrated push button. Thus,
the lens portion forms an integral part of the lid. The lid preferably
conpr i sedeffagtdhatdight isescattated fremnibp lesgoriatedpishy sarcd enpees anglhef Bi least 1861 ymer

| ayer bede@@ee%%b’“‘ah@ﬂ%dt@lﬁé Ngrﬁ%burE@EcaHé?snattIE%t%@&%ﬁ’erﬁ%ﬁé’ﬂ@halﬁ)tﬁfantull'i‘ﬁ second
pol ymer a cover at least part of an interior 10surface portion of
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t her eby igRbiagtédgushhrtddrt t on portion in said opening. Mreover, at |east
part of the second polyner |ayer may forma seal i ng nenber, sai d sealing
menber formng the water proof sealing between the bottom housing and the
lid. Thiue, Hedansdop@nyfimens drainesg rarepp rod e lid 8 harid ppefaiabtly, cosmiridesoirenantg
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openiongsurfacedportien ef thedinstasyowr #yed pair of sealing nenbers are forned in
the second polyner |ayer so as to forma pair of water proof sealings
between the |lid and an associ ated pair of contact pads arranged on a
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source cogp a housing, said housing conprising a lid conprising an

i nt egr atf& ”Beﬁt?yc,e 1 lens and an integrated push button. Preferably, an
integrated optical lens fornms part of a first polyner material Mor eover,
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2012/ 01%&%5%%%8%\9%7&%& sealing between the bottom housing and the lid.

The second polymer layer may comprise an opening, said opening being aligned with the lens
portion in the first polymer layer so that light emitted by for example a light emitting diode
20 (LED) may effectively be spread by the lens portion.

The lid may comprise a pair of through-going openings, and wherein an associated pair of
sealing members are formed in the second polymer layer so as to form a pair of water proof
sealings between the lid and an associated pair of contact pads arranged on a printed circuit
board (PCB) positioned within the maritime light source.

25 In a second aspect, the present invention relates to a maritime light source comprising a
housing, said housing comprising a lid comprising an integrated optical lens and an
integrated push button. Preferably, an integrated optical lens forms part of a first polymer
material. Moreover, the integrated push button preferably forms part of a second polymer
material. The first and second polymer materials may have different colours. The first

30 polymer material may be a substantially hard material, whereas the second polymer material
may be a flexible material.



4 The maritime |light source according to both the first and second aspects
may further conprise an LED as a |ight source, said LED being adapted to be
acti vat edwbantr/arséigal | y and autonatically. I n the Phirme2@speriy t he
present invention relates to a life jacket conprising a maritinme |ight
5source according to the first or second aspects. In a fourth and final
aspect, the present invention relates to a conprising a maritinme |ight
source according to the first or second aspects. BRI EF DESCRI PTI ON OF THE
DRAW NGS he maritinféhkghtsewesn acdorfliemntol oth Hid firshand deeorekaspatta awhyifurtherr t her

detai|l s Wiphist 8f BESBES IR el 02§ COPBAMY aBSpthd BhE SctiviRRIR N mEhGally bind
illustrates varhous enbodi nents of the present invention, Fig. 2 shows an

expl oded?WSBW G a belt mountable |ight source, Fig. 3 shows an expl oded
view of a |ight source adapted to be built into a light jacket, Fig. 4

shows a hl i f [ Ll es - FLg. -5 shows the
el ectri clglt9%§1§lghat%_g%‘$’ngth%£ r%%gt fn&%?o'n%@%kégst\g %t% ﬁééjaﬁ@%&ﬁﬁﬁs%&ggba?g}n% Iﬁ“’? ached
t her &t 0,5OR§.acqorfling & thedfirelsoref@ndrasPedst versi on of the light source is

assenbled, Fig. 8 illustrates how the built-in version of the Iight source

is assenbl e ig..9 sho cross-sectional. view of the integrated | ens of
Lhe 1 o R e oy 3088 Be BRI bR Rtel K RSPy Bl BIRUER o s
LED wi t lroutceactarding &) therfirstertdecend aspsctp) , Fig. 11 shows a cross-sectional
view of the water activation zone, WD 2012/013618PCT/EP2011/062713 5 Fi g.

12 shows the two | ayer concept of the lid,
BRIEF DESCRIPTION OF THE DRAWINGS

The present invention will now be explained in further details with reference to the
10 accompanying figures, wherein

Fig. 1 illustrates various embodiments of the present invention,
Fig. 2 shows an exploded view of a belt mountable light source,
Fig. 3 shows an exploded view of a light source adapted to be built into a light jacket,
Fig. 4 shows a block diagram of the functionalities of the PCB,
15 Fig. 5 shows the electrical layout of the PCB,
Fig. 6 shows the PCB with a battery attached thereto,
Fig. 7 illustrates how the belt version of the light source is assembled,
Fig. 8 illustrates how the built-in version of the light source is assembled,
Fig. 9 shows a cross-sectional view of the integrated lens of the lid,

20 Fig. 10 shows a comparison of the light distribution of the a LED without a lens a) and with a
lens b),

Fig. 11 shows a cross-sectional view of the water activation zone,



Fig. 13 shows different support structures of the bottom housing, and Fig.
14 shows an external water activation unit. While the invention is
suscept i bWwe 20z/ua¢18ous nodi fications and alternative foPCE/EPIp@OsITE 5
enbodi mrents have been di scl osed by way of exanples. It should be
under st ood, however, that the invention i not intended to be limted to
the particular forns disclosed. Rather, the invention is to cover al

nodi fications, equivalents, and alternatives falling within the spirit and
scope ofFig.He shaveims o lagerdendeneds thg likhe appended cl ai ns. DETAI LED
DESCRI PTI ON OF THE I NVENTION 10l n its nost general aspect the present
invention relates to a maritine Ilght source conFr|S|ng two housing parts

with a vidddr PPEdfinesrnt SiRPrharichEeidhe besiemdeutiRe aldusi ng parts forns a

lid conprising a lens portion and a button portion. The lens portion is

adapt ed 0 1%C§E&$ﬁgle%%ﬁal%ter%@t?&aug?{%uta hem sphere in a substantially

uni f or m nmenner ortion conprises an integrated and fl exible
push button nenbrane. 15The maritinme |ight source of the present invention
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(Fig. version with manual on activation
A bel t \Pé‘rdssic%?? %W?}'%‘Fﬁ?&‘l ascﬂ?f'B‘Fcf DR ENE APRENYSH HdSext ernal wat er actl vation
25- A built-in version with manual & water on/off activation (Fig. 1c)

Qub:“t l |t nd%@%ﬂ%%v&%ﬁ@wo%%#? %c??igrﬁz)hogngigt erlgél wat er
activation (Fig. le) WD 2012/013618PCT/EP2011/ 062713
10 In its most general aspect the present invention relates to a maritime light source comprising
two housing parts with a water proof sealing therebetween. One of the housing parts forms a
lid comprising a lens portion and a button portion. The lens portion is adapted to scatter light
at least over a hemisphere in a substantially uniform manner. The button portion comprises
an integrated and flexible push button membrane.

15 The maritime light source of the present invention offers the following advantages:

- A simple product with few components
- High quality at low cost via intelligent design
- A high margin for light output

- Flexible color solution for individual costumers

20 The maritime light source according to the present invention has been implemented in six

embodiments, namely:

- A belt version with manual & water on/off activation (Fig. 1a)
- A belt version with manual on/off activation (Fig. 1b)
- A belt version with manual on/off activation and external water activation
25 - A built-in version with manual & water on/off activation (Fig. 1¢)
- A built-in version with manual on/off activation (Fig. 1d)
- A built-in version with manual on/off activation and external water activation (Fig. 1e)



6 Generally, the maritinme |ight source according to the present invention
conprises the following three elenents: A PCB including a battery A top
housi ng pasiot20B/0186180t t om housi ng part Optional ly, an exPETERRoMAtGEN3
activation unit may be provided as well. Referring nowto Fig. 2 a belt
version with manual on/off activation and external water activation is
depicted. The belt version conprises a top housing part 1, a PCB (incl.
battery) 2, an external water activation unit 3, a bottom housing part 4
and an dssneuilldt de narltimeclighp solce AaQRediRg foi thg Presentt igvaritign c@marigagithe - i n

ver si on piiduindBneble@Bp@f f activation and external water activation is
depi cted. The belt version conprises a substantially flat top housing part
1, a PCB (incl. battery) 2, an external water activation unit 3, a bottom
housi ng paf A PdB anthdang alsseey at ed nounting clips 5 into which the bottom
housi ng par 1S ted. Upon insertion of the bottom housing part 4
into the nﬁ%ﬁ#ﬁ%ﬁkaﬁﬁg 5 the foldable wings 6, 7 of the 15nmounting clips 5
rot ates appt 6RGteRNEISNDPAHegr ees so that the projections 8 penetrate into
the life jacket material (not shown) whereas the support nenbers 9 support

a bottom surface of the bhottom housin rt 4. A schematic bl ock diagram of
the POB SRECPAR: PP grer e uptes 20 LR MR o RN El act i cal circurtry. of
the PCB is adapted to performthe follow ng: 201. Continuously nonitor the

resenc ; : [ / : i r / n. 3.
oy Rl HEheh o P, %{%ﬂ’#&t@ YieTRBhLA onl s FRAMEH arflbirha Wb o1,

r egar dl ESEVAoN iHdeRIgrq - NG| hel yBrSFoMpises aqp ousing part 1,73 PCB (inchhaftgly)t he
pul se- | enghlextdrndl hatdrl AtV ntudite) SWottofodueingipait Maridar &gotistet 68IS cagsds.
250ptim ze battery-life. 5. Enter extrene | ow power sleep-state if water is
not present and the light is not turned on manually. The underlying
el edOr i didfereing oawtte figoﬁ atm@t'mrﬁ@n Wﬁbmniuw oV of f aﬁiV@Vlm avLextemaporient
val ues) .actigioR! i€ 84 ditte@ | THel et Wetdioh ©ARkESESulstmtb) hawopdo @i R 8,2 WO
2012/ 013618PCT/ EP2011/ 062713 7 L ) )
PCB (incl. battery) 2, an external water activation unit 3, a bottom housing part 4 and an
associated mounting clips 5 into which the bottom housing part 4 is inserted. Upon insertion
of the bottom housing part 4 into the mounting clips 5 the foldable wings 6, 7 of the
15 mounting clips 5 rotates approximately 90 degrees so that the projections 8 penetrate into
the life jacket material (not shown) whereas the support members 9 support a bottom

surface of the bottom housing part 4.

A schematic block diagram of the PCB of the light source is shown in Fig. 4. The electrical
circuitry of the PCB is adapted to perform the following:

20 1. Continuously monitor the presence of water.
Continuously monitor the manual on/off button.
Maintain a constant light-output from the Light Emitting Diode (LED) regardless off
battery-voltage and temperature.
4. Control the pulse-length of the flashes to ensure conformity with regulations and
25 optimize battery-life.
5. Enter extreme low-power sleep-state if water is not present and the light is not
turned on manually.

The underlying electrical circuitry of the PCB is shown in Fig. 5 (without component values).
The electrical circuitry comprises the following elements:

30 1. An intelligent voltage booster with current feedback that:



Converts the battery-voltage to a higher voltage suitable for the LED.

| ncorporate sensory input to detect manual start/stop and presence of
wat er. Bxorer#iBas- power sleep node that still is abl epPCo/Epketi@ot27aminual
start and presence of water. 5- Flash switch that disables the

vol t age- booster when the light is off or 7n sleep- node thus | owering
energy consunption considerably. Miltiplexed inputs to controller that
allows the flash switch and manual switch to share a controller

i nput / out put arfebnyerds digybattaki-nytage tpadidhil eoltage guikabde Brmald Iil). cheaper

m crocontrol | erInc&rQ@rate@%%é‘rW@d&t% H&Htttrﬁé(ndahﬁbrtﬁétéppm ;B@?en'cle ghivaiepurce to
function even though the g %§ of the battery
life. The mari tﬁxﬁr@ﬂ]e '&‘ﬁipoé’SD?'E%yW&g H‘agﬁ'é' P&l etPé'FfeﬁbmﬁB'd% StLE " Yuar ant i es

nor mal oper at ippeseeveeof wdten the |ight source is turned on after a long sleep

peri@d in col d @nyidfaBment qi dé'ﬂ;@ r%t\ﬁaﬁtB?’@bS&@é? Wiehl th% %I&‘?s 8ff or in sleep-

hi gher -t han- nornmal current- raw ew mnutes after turn-on an
15t her eby " waKT'?l§ Hip® IOWRENDHGR]BY GORRHIMPECRAYIIGeRPNA | i ght - out put that is
above the gi vermumiglexadimhiests conm@nérSthatRelo@s thaflashawitcld afd ehanbaltsheciP(B 2
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LED. The batter rence nurner al € power source
for the life Jsaaﬂert/chqagﬁtmlcmentzmlewe requirement for functioning is 5
year. Also, the battery should be capable of operating in a vvi de
tenperature range from-30 to eqr . The battery used f

br o8Bt | neereRtraey HE B 19s HedsnEsauia  TnERD SHPDUEEE: PORtEDCo man.
Gbvi ousl y, otveitagd gpoes abtheleat! tof thegsatiery lifee appl i cabl e as wel|l. The battery
has a PTC internal to ensure a high |l evel of short circuit protection. The
battery is soldered directly to the PCB. 25As previously shown the PCB has
a m cr ocldstPYItineg lightse e Reed SResiat BiaftHBIMadRdhH P tP Ntigh B OPErREON even

M cr oconttiedl thelightaddicess turned on afterd) lofy Sit&IH&oBE coTB @Avikgn rddRI THey deaguf
manual act Y Forwaf er_.activati on both i nternal

as exter n% agd(irci/ﬁ hL%\eréhan gor rlCur{:etn}:\r(}a"von [ WC?HEUtS?S U™ 5)” BA%d- man

but tldn fthereby owaking up” the battery whlle ensuring a light-output that is above the given
minimum requirements.

Referring now to Fig. 6 the PCB 2 itself has three main components - a battery 3, a
microcontroller and a LED.

The battery, cf. reference numeral 3 in Fig. 6, is the power source for the life jacket light. The

20 time requirement for functioning is 5 year. Also, the battery should be capable of operating in
a wide temperature range from -30 to 65 degrees C. The battery used for the present
invention may be a 3V LI-Mno2 primary lithium battery of 1250 mAh. Obviously, other types
of batteries may be applicable as well. The battery has a PTC internal to ensure a high level
of short circuit protection. The battery is soldered directly to the PCB.

25  As previously shown the PCB has a microcontroller implemented to control the board
function. The microcontroller handles:

a) System sleep mode

b) Monitoring of manual activation

¢) Monitoring of water activation both internal as external
30 d) Manual and water activation in one product

e) Dead-man button function

f) Control of flashing frequency for LED

g) Control of LED current for constant light output



f) Control of flashing frequency for LED g) Control of LED current for
constant light output WD 2012/013618PCT/ EP2011/062713 8 h) Control of
battery wsieoispiadiBer year of standby use i) Control of PCirfEP26l1@siTinfter 20
hours of use j) Control of battery test Re a) If no activity is needed the
systementers a sleep node function with & | ow standby use 50of 1 pA. The
systemis ready to wake up in case a certain function is needed. The

m crocontrol | er disables all pheripherals, shutdowns the LED driver circuit
and ni ni m gl of| adkageaksuvp eittrycalpiesténdgltuseour ce needs, due to formal

requirenmeng gontt,(g obﬁfefﬂé@ﬁgftgn@d hdpE ofuReriod of at least 5 year. The standby
solution o h which is |l ess than 4% of battery capacity over a

peri od of ché%té?'s"? bi‘i’ﬁ?ﬁétﬁﬁt |f a manual activation is detected the system
wakes up and controls that the activation is valid and starts nornal
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controls at th actrvation s va pr epares and ction.
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and/ or  6xf,er 08l WL e o346l YA OMead %1 89 5arn ol AEHLYELLEOR e LRSS, L he
system waked f) S CEnerots At ? éJ a2 108 G R cP an S?P% P's® nor mal
f unct i orfienigd of #t ledrd SweeperThestandhp vedtidn ety ti$rs AywhAle mhichds kegysthem4dont r ol s

that t he,geactdpyaty SRrhpeMdd bds aagds prepares for standby function. Re d) The
systemis unique due to the possibility of water activation and nmanual

activation at the sane tine. If a person activates the |ight and junp into
t he Mat eRe )N asysiuenadies ot is detecteld Qe &6 @akés wpdrer contrbistthat the ghﬁvaitisnt aken
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the water t on can manual [y Shut - I'n order to
save bat¥aep CORé”Olé)th@tfthads@ﬁt'sfétﬂpnn'éya%chmchlb”\ﬁhar?ﬁ@rISF@HPYW’i‘éHOft he person is
in the water the Ilfe jacket light will automatically re- |gn|te after 15

m nut es | int ter. If the person utdo thellght
Ra e AR edstEln  enafain{hbt s sef AR AL et

pr esent exTereala/utF bereptskaan cen bgactiveted yf bot entémglrendl o eettmeahwate:rradwattoo avoi d

that;sa pRYSOR a&h}& Q@Mtée‘% ﬂhleg%tempﬁaﬁé?%p%& c&ebid R BlYadBoitidhay Lag a
chance to be saved in P
and starts normal fun |on|ng If the water is removed from the system the system controls

that the deactivation is valid and prepares for standby function.

Re d) The system is unique due to the possibility of water activation and manual activation at
the same time. If a person activates the light and jump into the water the system detects the

20 presence of water. If the light is taken out of the water the light stops flashing. Moreover,
when the light is in the water the person can decide to manually shut-down the light in order
to save battery.

Re e) if a person has shutdown the light when the person is in the water the life jacket light
will automatically re-ignite after 15 minutes if it is still in the water. If the person shutdowns

25 the light again, the system will again re-ignite after 15 minutes if water is present. The
automatic re-ignition of the light is done in order to avoid that a person shutdowns the light,
passes out and thereby not having a chance to be saved in proper time.

Re f) The microcontroller ensures a correct flashing of the LED. It turns on the LED for 320
ms and ensures 52 flashes pr. minute. This is done in order to fulfill the official requirements.

30 Re g) The microcontroller controls the LED with a constant current profile. This is done to
ensure a correct light intensity from the LED in all temperature profiles and ageing profiles.



Re f) The mcrocontroller ensures a correct flashing of the LED. It turns
on the LED for 320 ns and ensures 52 flashes pr. mnute. This is done in
order to Wwol2bidi3¢iRe of ficial reguirenments. 30Re g) ThePgir@mpreecions270$ | er
controls the LED with a constant current profile. This is done to ensure a
correct light intensity fromthe LED in &| tenperature profiles and ageing
profiles. WD 2012/013618PCT/ EP2011/ 062713 9 The system ensures a m ni num
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The housing of the light source may be implemented in two embodiments. One embodiment
is adapted to be integrated with the life jacket whereas the other embodiment is adapted to
be mounted on a belt. Both embodiments comprise two mechanical parts - a housing lid and

20 a housing bottom. The two lids offer a plurality of functionalities. Both lids are manufactured
using a two component molding, namely a hard top molding for product strength and a soft
molding for button, water tightness and product color variation.

There are several advantages associated with the housing of the light source — the main
advantages being:

25 a) Snap connection assembly

b) Unique flat lens for 180 degree light emission

¢) Internal water activation, easy sealing to PCB

d) Manual button implementation in lid sealing

e) Thermoplastic elastomer sealing for water sealing, button and product color
30 f) Thermoplastic elastomer activation wire



d) Manual button inplenmentation in lid sealing e) Thernoplastic el astoner
sealing for water sealing, button and product color 30f) Thernoplastic

el ast onerwachivEséien wire WO 2012/ 013618PCT/ EP2011/ 062PL3/EPR01R®627Y3 The |id
of the two enbodi nents are snapped together with the bottom housing, cf.
Figs. 7 and 8. In Fig. 7 (belt version) tbhe lid 1 is snapped to the bottom
housing 4 by engaging a protrusion of the lid with a correspondi ng recess 2
of the bottom housing 4. A polyneric sealing 3 is provided between the lid
and t he Reod)tiown Il Shenyvo @mbdaiirgent8 a(epinabped tegeBen itk thenhottavehdusenal cii s
snapped gig;, b%a@o&ﬁ ﬁ@ h%@ﬂ \F&Bsﬂn)bc}ﬁe‘ﬁﬂ‘gargbrﬂﬂ)p@d w%rué&bm&gmghw idwth a
correspondi na%rec (8 E‘f t om hou ﬁ g 2 E yneri c seali n%s3 i's
provi ded®"§&¢" ér?r?tHE 9% < B WHB""%FF%%” BELR]GS 2 PhEePEE8 hUSOsh Ashown i n
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adj ust nehé §d ahe theeededth hdlsengt ks POPE asélbe stedwasih e, seal i ng provi des a
counter pressure on the snap ensuring the correct water tightness. Re b)
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2 and the PCB are all shown in Fi ard LED output profile is
depicted in Fig. 1la, whereas the |ight output shaped by the 20l ens is
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light; it has to be imMersed into water. Ones it has been inmersed into

wat er droplets attach to the activation. These droplets need to be shaken
rat her Hastdndaid bEertrub Pradilerie ABRIEGd IMTHD s1 ke $iNGFRAE MaR NGRS opipat shaped &x dlipl e
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tePCvaater the lid.is I t he
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bet ween tteh@mE!(Bsgntaﬂd Cpihﬁéafttwgﬁmpawe Pfclf’éll degrenser seal ing 2 when the bottom
housing and the |lid are snapped together.

Re ¢) Referring now to Fig. 11 internal water activation may optionally be implemented with
two small cone holes 5,6 through the lid. An ion barrier 3 is designed in the lid to ensure that

25 humidity and creepage current cannot activate the light. The internal water activation is
designed so that droplets of water cannot activate the light; it has to be immersed into
water. Ones it has been immersed into water droplets attach to the activation. These droplets
need to be shaken rather hard in order to be removed. This design ensures that for example
flashing in high sea or heavy rain is avoided. The water tightness between the PCB water

30 activation pads 4 and the lid is maintained by the thermoplastic elastomer sealing 2. A high
mechanical pressure is provided between the PCB 1 and the thermoplastic elastomer sealing
2 when the bottom housing and the lid are snapped together.

Re d) The lid preferably comprises an integrated button which upon activation activates the
light. The button is designed and implemented to be flexible so that a pressure applied on the



WO 2012/ 013618PCT/ EP2011/ 062713 11 top of the button is transferred to a
switch placed on the PCB. The flexibility of the thernopl astic el astoner
wor ks as wogprimge1land rel ease the switch when no pressuPETIER2@pObi7edl to t he
button. The spring effect is provided because the thernoplastic el astoner
material is nolded onto the housing and has a strong adherence effect.
Referring nowto Fig. 512 a lid to a belt version is shown in Fig. 12a,
whereas Fig. 12b shows a lid to a built-in version of the light source. The
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Mechani cal protection for battery WD 2012/013618PCT/ EP2011/ 062713
20 Re f) The thermoplastic elastomer enables a simple water proof sealing for the external water
activation cover. The use of a 0.1 mm flexible PCB (flexprint) in pressure on one site with the
thermoplastic elastomer provides a water proof sealing if the product is submerged down to

35 cm under the water.

The maritime light source according to the present invention has been implemented in two

25 embodiments. One embodiment is adapted to be integrated to the life jacket — another
embodiment is adapted to be mounted in a belt. The two embodiments each comprises two
mechanical parts, a housing lid and a housing bottom. The two bottom housings share many
functions.

Advantages of the general construction are as follows:

30 a) Snap connection to belt version
b) Simple lock version for built-in version
¢) PCB fixation
d) Mechanical protection for battery



12 Re a) The life jacket light can be nounted on a belt trap whereby the
life jacket |ight can be easily replaced after 5 years as required by

of ficial wermareds3618he connection to the belt is provi de#CiEPIOIAPpE7ME t he
bott om housing onto the belt clips. An audible click sound indicates when
the belt clips and the bottom housing arezcorrectly attached. The belt
clips are 5preferably made in POMin order to obtain a high flexibility and
a high strength. Re b) The built-in clips have a uni que nechani cal
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supporting the battery. Referring nowto Fig. 13b the bottom housing for
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mechani ca e cover is Ssigned so that rain can not activate the
light. Two air outlets (3 in Fig. 14b) are placed in the top of the cover.
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conpr i sifagsupporting the battery.

Referring now to Fig. 13b the bottom housing for the belt version comprises fixation elements

1, supporting legs 2 and a lowering 5. Moreover, the bottom housing comprises a curved

lower portion 4 for supporting the battery. Also, the belt version comprises fixation snapping
25 means 3 for snapping the housing to a belt clips.

Referring now to Fig. 14a the external water activation cover is adapted to be sowed into life
jackets. The thin flexible wire 1 has a high strength and carries the two conductive sensing
parts. The wires are stripped near their ends 2 and they are placed in open space to prevent
that creapage currents activate the life jacket light. The wires 1 are easy assembled into the

30 cover. A small cradle fixates the wire and when closing the cover the wire is mechanical
fixed. The cover is designed so that rain can not activate the light. Two air outlets (3 in Fig.
14b) are placed in the top of the cover. When the cover is immersed into water the water
covers the sensors. The air in the cover escapes through the air outlets.



a bottom housing, and a |lid conprising a lens portion and a button
portion, wherein the lens portion is adapted 5to scatter light from an
associ at edol2ogpi3@sur ce over an angle of at |east 180 degra&P301i6x13
substantially uniform manner, and wherein the button portion conprises an
integrated and fl exi ble push button nenbnane wherein a water proof sealing
is formed between the bottom housing and the |id. 2. Amritine

| i ght source according to claim1, wherein the lens portion forns an

i ntegralClpOpart of the lid. 3. Amaritime light source according to claim
1 or 2, wherein the Iid conprises first and second thernopl astic pol yner

| ayers, the first g ynmer | ayer being substantially stiffer than the second
pol yner §-4y@pritime light soyrce £ompri$ig ng |j ght source according to claim 3,
wherein the second polyner | ayer covers at 15l east part of an interior
surface poréb&:rﬁ%o%ﬂ? hESt polymer layer. 5. A maritine |light source
according to c "o¥ wherein the |l ens portion fornms an integral part
of at least part of the first polyner layer. 6. A nmaritinme |ight source

according 1 é)ll@EB&mSﬁylﬁ_j' Rieh® pgh’tlén aWh 8THRkBn tpbt%lohu\kﬁ&@m&ﬁé fdnQ 'boft%hr@aé’dbted

accord: ng PaCy 1BPC Er R RS A P YIcE AT A R e RSP ses
an openi ngsubstandallypaifomy raehery asdbyse@itt thalbluttof pbitied camptiseatanl is@gtatgar t  of
t he secondangq|ey(ﬁ_r,?erpdsﬁ36%&05pﬁn%ﬁgnéjef| ning the button portion in said

openi ng . marit t source according to any of clains 3-7,
wherein at | east part of the second pol ymer |ayer fornms a sealing nenber,

sai d sealndngin BBMET proef My i hemeatRtwdinaaé bseahinagsikdbed weeai. t he bot t om
housing and the lid. WD 2012/013618PCT/ EP2011/ 062713 14 9. A maritine

| i ght source according to claim8, wherein the second pol yner |ayer

conpr i ses Aamadyealighf,sos@e dcopding hyclbigl howizdreignieel lens portioh éoreres ip@gtalon i n
the {fgi r arPRHiHe®4. | ayer. 10. A naritinme |ight source according to any of
claims 3-9, wherein the lid conprises a pair of through-going openings, and
wherein an associated pair of sealing nenbers are fornmed in 5the second

pol ymer 3. ayméritse aghttsoufcarabtordipgitd cloim wat 2y wpsremfths edkomnpssebatsseaa the |id
and an second thermoplastic polymer layers, the first polymer layer being substantially stiffer than

the second polymer layer.

4. A maritime light source according to claim 3, wherein the second polymer layer covers at
15 least part of an interior surface portion of the first polymer layer.

5. A maritime light source according to claim 3 or 4, wherein the lens portion forms an
integral part of at least part of the first polymer layer.

6. A maritime light source according to any of claims 3-5, wherein the button portion forms
an integral part of the second polymer layer.

20 7. A maritime light source according to any of claims 3-6, wherein the first polymer layer
comprises an opening, said opening being substantially filled with at least part of the second
polymer layer thereby defining the button portion in said opening.

8. A maritime light source according to any of claims 3-7, wherein at least part of the second
polymer layer forms a sealing member, said sealing member forming the water proof sealing

25 between the bottom housing and the lid.



associ ated pair of contact pads arranged on a PCB positioned within the
maritinme |ight source. 11. A maritine |ight source conprising a housing,
sai d houswogoanpsiBsi ng a |id conprising an integrated @®@priEPad11loe2733 and an
i ntegrated push button. 1012. A maritine |light source according to claim
11, wherein an integrated optical lens fasns part of a first polyner
material, and wherein the integrated push button fornms part of a second
polymer material. 13. A maritinme |ight source according to claim 12,

wher ei n % Hemaiitinse lightdogrse @aedrgiod yelpirmdit wihdrain $hésacend pé 1y mee lay ercapnnises
1514. A grdpehingBsdid BFEnirObifCalRAEQ With Rk fefs 9$@bm|rﬂ-ﬂ1ecffrst1p%iyn\f@?€?£;%\— n the
first polyner material is a hard material, and wherein the second pol ymer
material is a flexible material. 15. A mari t| me |ight source according to
any of tite Aphaceck hghtcbarcaveccofding treanyod itpaims B+ey waerdirEDeds c@nlprigésta paur ce,
said LE

So16. A%f*??ﬂg[l?n Qﬁﬂ?%g@h .’i#& gﬁ‘% %ﬁ&.‘e}fﬁérﬁgssl?a&{ad gﬁf?‘dﬁ%éaﬁﬁn H{a%g@%ﬁsg{%%rﬁ?édéx

t he Pr edBEFFGNE PAYMST 'al’?r S%@Srt&fft)m&érmrrloé WAk Rreph sedlinge bevGAR t"sedt‘f'r%f@ an
accor di n@sddmtédpaipbf @n&ictBads-akRanged on a PCB positioned within the maritime light

source.

of

11. A maritime light source comprising a housing, said housing comprising a lid comprising
an integrated optical lens and an integrated push button.

10 12. A maritime light source according to claim 11, wherein an integrated optical lens forms
part of a first polymer material, and wherein the integrated push button forms part of a

second polymer material.

13. A maritime light source according to claim 12, wherein the first and second polymer
materials have different colours.

15 14. A maritime light source according to claim 12 or 13, wherein the first polymer material is
a hard material, and wherein the second polymer material is a flexible material.

15. A maritime light source according to any of the preceding claims, further comprising an
LED as a light source, said LED being adapted to be activated both manually and
automatically.

20 16. A life jacket comprising a maritime light source according to any of the preceding claims.

17. A raft comprising a maritime light source according to any of claims 1-15.
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