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LOCK- QUT TAIL CAP Technical Field [0001] The subj ect
woabd7anspeesent ed herein relates to |ighting degraBmo7/000916

More specifically, the subject matter presented herein

074%“rﬁiates to portable lighting devices such as
hii ghts. Background [0002] Lighting devices of

QEE%éﬁ ﬁé@ﬁ&'ﬂ iéaﬁ ﬁ e@ AP

utrlrze one or nore dry ceII batteries, carried in
series in a usually cylindrical tube serving as a

. hand for the flashlight, as their source of

M@i&?&fi caI energy. Flashlights which may have their

batte char ed mnth consta t current rechar ger
[0001] 5r e a a%blpéeaﬁe'lﬁﬁ hereta | 16atgsi 1oq lighiing gevicpss More
establlshed fronrone el ectrode of the battery through
specificgllis Jhel seltient majtes pseaerie hetelierelathy uphitakle bghingt davices such

one el ectrode of the light source, e.g. |lanp bulb.
as flashpghter passing through the filanment of the |anp bul b,

the electrical circuit energes through a second
Backgr@l@dct rode of the lanp bulb in electrical contact with

a conductor, which in turn may be in electrica

[0002] cont aciohwhd rﬂieﬁlﬁ@s bof 3aR)ih DBENQHSIsA s JThRnid (JI hlaél&ghiﬁ are

housi ng may be used as an el ectrical con
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ctut on of sw tch
ﬂashhg@r ast e{1 source of electrical energy. Flashlights which may have their batteries

recharged with a constant current recharger are also known. Typically, an electrical
circuit is established from one electrode of the battery through a conductor to a switch,
then through a conductor to one electrode of the light source, e.g. lamp bulb. After
passing through the filament of the lamp bulb, the electrical circuit emerges through a
second electrode of the lamp bulb in electrical contact with a conductor, which in turn
may be in electrical contact with the flashlight housing. The flashlight housing may be
used as an electrical conduction path to an -electrical conductor, generally a spring
element, in contact with the other electrode of the battery. Alternatively, the electrical
circuitry may be totally insulated from the flashlight housing. Actuation of a switch

mechanism completes the electrical circuit enabling the electrical current to pass through



mechani sm conpl etes the electrical circuit enabling
the electrical current to pass throughthe fil anent,
woOherabyzogenerating |ight which is typically fecusemobyoie

the filarertefhbR6Y Gend@aghd ﬁﬁl& REREND i Qlly BYciRe& 0Okl d Poeetor 6Rd lens
forma beam of l[i1ght. [0003] Flashlights;, in

assembl?%%gf ngﬁiqnatm.{)?&'%l’?é @eéﬁ??glri@it. personnel enployed in

aw enf or cenen Ire an cue, and the mlitary,

4 must e rugged, reliable,. easil er ati onal nd, .
(00031 [ Goal 1§ iEREY B BsF e THCE AR oA dy Reftersel shefoved in lew
occupati onal and environnental hazards, and adverse
enforcerijgns HEF @¥hdPIcHeHNENE hike A1, eBlEn Py Tuseper rdirdla eapily
these individuals, Having a flashlight with a tail cap
operatiopglt Hind ifedlty -walerpué dusc ke regnarganieansiBationsy| ebebpational and
advant ageous to such users. [0004] It is advantageous
environthentelr lesatiels aardand veesepwedthdr @nlinioks gt BBC Fragusiy Wiipefienced
woul d not only secure and seal the tail cap on the

by thesd Inashdiaght Habip avasdntighl s@henah! @poxitgd hsa&kifpdrﬁfse lrc])tcking
I'g

switch that activates, or deactivates the flas

mechan@Rdb@lid bé éd%ﬂ{aig?&% tbisgﬁl hddgs nmodes. 1n a disabl ed
posi t t

osition, the ashlight woul d be prevented from being

I nadvert tent | urned. o i.ch_advant.ageously, resul t.s
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preventi on of accidental disclqsyre of the position of
would B Rebie e soSir e 1ok ar Pl i HEEghbul Souboashsagple or
. tactical flashlight, for mlitary or |aw enforcenent
disable thg syl shat obomgs. Agdeegtivaigs the ﬂii%hg%t adNcantsavpsows ligbting
have a tail cap with a rmulti-purpose | ocking
modes. Imecdisabilsimositiong the ] dsohight freuldbamre eentefirdmB=itgeingd vertently
exchange, and ensures that the switch and contact pins
turned ohetvhbich atl cantdpeocdy raalts posi dlicon,(apdalv iy dfitattedi dovesapardsb)
reinserted. Insuring a proper positioning, together

preventi¥h b a8cifl @Rl HiRASJueS ¥ excChanam SRMaRIsk twhenC fRad@mple, the
flashlight reliability desired for a lighting device

light is dsBd %@{agﬁ&?ﬂaﬁﬁghﬂ PO RITREYOP ) enforcement purposes.

[0005] Additionally, it is advantageous to have a tail cap with a multi-purpose
locking mechanism, which allows for a more rapid battery exchange, and ensures that the‘
switch and contact pins return to the correct position, after the tail cap is reinserted.
Insuring a proper positioning, together with a rapid battery exchange capability, create
flashlight reliability desired for a lighting device in emergency and non-emergency
situations.

[0006] Also, it is advantageous to locate the switch on the rear wall of the tail cap

as it prevents inadvertent activation while holding the flashlight in the hand.



situations. [0006] Also, it is advantageous to |ocate
the swwtch on the rear wall of the tail cap as it
wonewans®2i nadvertent activation while hol di ngPCNEB2007/000916
flashlight in the hand.[0007] Further, by making the
[0007] swi t cPurthar, ash irchdsieter thassveiaht eh ambidexfios KWitlghthe sfashclght
can be activated by either a right-handed or
switch da@f be hahded bgettherey eiphnvhendddher fefalshidedhtser, svamuriteadthe
on a firearm such as a handgun, close to the trigger

ﬂashhgfﬂ q@ﬁﬁ‘)um%li Rald freadnt, sush ady BABAROHSse 1 tHS Gigker guard. Finally,
nbi nati on of a nagnetlc swtch and an Oring gasket,
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|ded atail cap for a portable

‘“dﬂWOP%ﬁﬁﬂ?%@“gg@ﬁ&gﬁmgﬁg-tai| cap includes a cap having an
end wall with an outer surface. A substantially
cylindrical side wall is included and extends fromthe
end wall to the rimcylindrical side wall. A

Summaryubst antially circular plug is positioned within the
cylindrical side wall and extends from an i nner

[0008] sur f almeacobrdt Wizh eldpnesdntt concdplredisélnsedfheréie, thytd sdrbeided a
side wall. The substantially circular plug has an

tail cap T8 EpofthiEBIAlinS ABYiEST ThBa#l asb iddhelks di @FEa®@IngOin EAE wall
substantiall'y cylindrical side wall. A detent
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an inner sur ce 0 e cylindrical side wal
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In proxim

raI to the.main axis o hI|
within thg, ew rﬁwlng eewah@ml “EiepghHSmHEY B W%*C? phite SaouaD te
the circul ar pIu? towards the main housing and matin
rim of thetcahndricah sidggvaf The sHagtentisdy sitsglar Alyg TN pytepfllameler
retractabl e
smaller than an inner diameter of the substantially cylindrical side wall. A detent

mechanism is located within the circular plug adjacent to an inner surface of the
cylindrical side wall. It consists of a spring element positioned in a cavﬁy of the circular
plug in proximity to the cylindrical sidewall, parallel to the main axis of the flashlight.
Such spring element extends beyond the front face of the circular plug, towards the main
housing and mating notch on a lug of the main housing. A plurality of retractable
electrical contact plugs is positioned along the outer diameter of the circular plug. The
tail plug also features cavities that house the elements of a magnetic switch, being levers,

pivots, sets of magnets, shield and a reed switch.



el ectrical contact plugs is positioned along the outer
di anmeter of the circular plug. The tail plug al so
woeai7une®2caviti es that house the el enents of &CT/IB2007/000916
magnetic sw tch, | evers, pivots, sets of
[0009] magnef*kso cgq:,ﬁl@qea 1A d)ogglﬂ@élgh%% {1@ e OBJ@@Porqué%hghtmg device
disclosed is a portable lighting device. The portable
included diend myridey pdatihtd enislight peedicpdbyi ore adapredighosources
emt |ight produced by one or nore |ight sources
included RetHidade Wetdiportidte haadlopgittd aobstAriadlyondatigidal housing is
substantially cylindrical housing is connected to and

connect@d( tenfdsedidRnidie thRardd Ptibh @a kéhr 3nd @Pﬂle%ﬂsﬁiﬁ Tllibehoumng
housing. The housing is adapted to receive at | east

is adaptlgg %o QQ%H\% g‘h Ygagt (#] @aﬁ'ﬁebﬂ gﬁ“qnn et %&%aﬁ&gﬁ@ &¢ Hl%“f?ddﬂ%g

cylin ousi ng, access

fr. ear. of th | . oy
located gva@w& &ﬁﬁépﬁvw‘iﬁwmg oSl s M SR e tintaia
rear end of the cylindrical housing to th rim
housmgme spansighy calindrigsy rivgsVidh agimerktendankearthe e & of the
than a dianeter of the substantially cylindrica
cylindrited Uwiusigg tth ximallhe gylidriseldngbad yygsutes digowterisoraddr than a
around the cylindrical ring, extending outwardly from
diametes af theaybstadiallgalylindrivgl Bndirgd Aptledlityooff eveled dugs it abditioned
cap portion. [0010] Further disclosed is a portable

around {hke ?hhd}%a@ BME Ctdniaed gl RgrdBy ﬂﬂ@ﬁ@alﬂnyhh@ﬂ’ba@ﬁﬁQbﬁ@i allfpted to
l'ight ffomone or noré |ight sources included

recmve%ﬁ%ﬁ%iﬁ REohead portion. An el ongated substantially
rical housing is connected to and extends from

the h tion.t.o a r f no;
[0010] Subst g‘f‘ﬂhez ?Cl%sefill?'l&rpi) %1%[6 %hqm (%ewc S n?r om%g%éie?d gomon
nd of l'i ndri cal usi n l,i.nd :
adapted P g tgflgeS RISCHH A i fdionie fiy M o e éﬁi Freshasion
smal l er than a dianeter of the substanti al
An elongglefl nubdteaiallli subndregal Roysingriacerngcisel paye P@éﬂ%@@mth@ head
positi oned around the cylindrical ring and extending
portion to a rear end of the housing. A substantially cylindrical ring extends from the rear
end of the cylindrical housing to the cylindrical ring’s rim. The cylindrical ring has an
outer diameter smaller than a diameter of the substantially cylindrical housing. A
plurality of beveled lugs is positioned around the cylindrical ring and extending
outwardly from the cylindrical ring: The portable lighting device includes a removable
tail cap having an end wall including an outer surface; and a substantially cylindrical side
wall extending from the end wall to the rim of the side wall. A substantially circular plug

is positioned within the cylindrical side wall and extends from an inner surface of the end

wall to the rim of the cylindrical side wall. The substantially circular plug has an outer



outwardly fromthe cylindrical ring. The portable
i ghting device includes a renovable tail cap having
wano@ndsasal | including an outer surface; and aPCT/IB2007/000916
) subsa&‘]gnti ally cylindrical side wall extending fromthe

diameterrfgnaggy thap gnipre diameder qifie subgentially cylimdsigplstidmwplhl Byring

circular plug is positioned within the cylindrical
extendss prpendvaintl iand extandsitf ronmasr sunfaee uhf agéindficdl hdde mdll,

wall to the rimof the cylindrical side wall. The
adjacers ubsharitd. alThys dhg ¢udladespl plgralias o Rloed heprtidal@Bhied positions

smal l er than an i nner dianeter of the substantially

around ¢ HdpHHAGR hdsHtderowad dive the F}hﬁ‘ﬁitﬁ %S? sadfeAangund and is in

contact with an inner surface of the cylrndrical side
wal |, ' [ LS &1,Ng. inclu .
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the ring and i dapted,.tp .receive the plurality of
become, Jf iz WIREEN RoGHF AHFL itBrie FavERTads faierhepdesied
. of the present subject matter will becone readily _
descripfipi A¥hsHn £Bbp Aatssy the Bigseny; subject anatter pesnshoma and described,
. foll owi ng detailed description, wherein enbodi nents of
simply biievgr efs ehistratidyj el therimst modacentsmplatedafod puasicinghthd present
simply by way of illustration of the best node
subject aomtes M ailbbk dcussedbdlow] thg prdientBubReNinagetdfs @apable of other
matter. As will be discussed bel ow, the present
and diffetBiteghbdtinkRs, hid ¢APRLLE! Q! BRY s@oebidiid T2 8fdification in
enbodi nents, and its several details are susceptible
iousOSp AR fol catd ' r : I r e .
Varmusvé t hout eg@gaﬁf %lﬂ n{gﬂPérﬁgrr#e? emg%‘??ﬁ 8fs$fr ﬁe&pﬁigséjﬁ%ent subject
subj.ect ter. Accordingly,. the draw ngs.and . .
mater. BLERTAE S G BT et M B P SRR B eracve in
nad[aurﬁ., .and not limtative. Brief Description of the
nature, pRANGLGYEINB12] The fol | owi ng detail ed description of
the enbodi nents of the present subject matter can best
be understood when read in conjunction with the
foll ow ng
Brief Description of the Drawings

[0012] The following detailed description of the embodiments of the present
subject matter can best be understood when read in conjunction with the following
drawings, in which the various features are not necessarily drawn to scale but rather are
drawn as to best illustrate the pertinent features, and in which like reference numerals are
employed throughout to designate similar features.

[0013] FIG. ’1 depicts an exemplary side perspective view of the flashlight;

[0014] FIG. 2 is a back view of the main housing of the flashlight depicted in

FIG. 1, without the tail cap;



drawi ngs, in which the various features are not
necessarily drawn to scale but rather are drawn as to

woesdt7/ifdoust rate the pertinent features, and i RCWBZN7/000916

ke erence nuneral s are enpl gyed throughout to .
[0015] o ghilte? SHIP APORBA G \OB 2T erpes Port SHupF ek hpvsing

exenpl ary side perspective view of the flashlight;
of the flagigighf oFFI§. 12 i s a back view of the main housing of

the flashlight depicted in FIG 1, without the tail
[0016] cap; [ O025% depiCls B sdlepiietvsofathperapest bl ¢hesirdin Hoein®bf the

the rear part of the main housing ofthe flashlight of
flashlighd 8 FIG, 1/ 0016] FIG 4 depicts a side view of the rear

part of the main housing of the flashlight of FIG 1,

[ 0017}l ¥ Lnside.per i ' 18, .t ai
[0017] cap oﬂ(ﬁeﬁslagsﬁﬁsﬁ?g trg%f%hgf\&g%i&f?ﬁef%g\fg? %Eﬁngff’%fmg@gio?tl: EG'
1: a cl ose-up perspective view of a bayonet |ug, |ocated

’ at the rear ofthe main housing ofthe flashlight,

f eat ur| he detent nmechanism [0019] FIG 7 shows an
[0018] g ar BLSGH G SEHECE T WOTEEPBFEHEDT B PaIRPCHE FSaiiion e

housing of FIG 2; [0020] FIG 8 is a rear perspective
rear of W@wl@)g@wgﬁthe Aaudighy fRefuripeche detpntimephpnisinng t he

posi tion of the detent nechani smand contact pins in
[0019] an opElat 7 ohals amdelaodedt twer fdsakhvieghdf, th G8&1¢ndFbGthe9main

is a partial cross-sectional view ofthe rear end ofthe
housingf dfd6l pght ; [0022] FIG 10 is a cross-sectional view

of the main housing of the flashlight,

[0020] FIG. 8 is a rear perspective view of the main housing of FIG. 2 illustrating

the position of the detent mechanism and contact pins in an operational mode of the

flashlight;
[0021] FIG. 9 is a partial cross-sectional view of the rear end of the flashlight;
[0022] FIG. 10 is a cross-sectional view of the main housing of the flashlight,

parallel to its main axis. It illustrates the interrelation between the main housing, the
battery sleeve, and the flexible printed circuit board;

[0023] FIG 11. is a cross-sectional view of the interface of the main housing and
the tail cap of the flashlight, perpendicular to its main axis; |

[0024] FIG. 12 is a perspective view of the sleeve-printed circuit board assembly;
[0025] FIG. 13 is a rear perspective view of the tail cap, featuring an

ambidextrous switch bar;



parallel to its main axis. It illustrates the
interrelation between the main housing, the battery
wehewves3sand the flexible printed circuit boar@CTiBDEBH00916
FIG 11 .iS.a crass-sectipnpal .view gfthe jnterface of
10026] ¢ he ah obefHgoRHa e e bEE Sriiie PRSmebgRsof the
perpendicular to its main axig; [0024] FIG 12 is a
magnetie syiplewithee il kst tfh@es}'eé"f%@f prSHI82% r cui t boar d
assenbly; [0025] FIG 13 is a rear perspective view of
[0027] t he tHEd. 16apa sfoianalriavgohithe satbpldexshosiisg dwicoaipohents of the
[0026] FIG 14 is a sectional view of the tail plug,
magnetis Bantngithhke eoitghone it the dllefrbmediguttidnc switch with the
switch bar in the "rel eased" position; and [0027] FIG
15 is a sectional view of the tail plug, show ng the
conponents of the magnetic switch with the switch bar

Detaile QL ﬁ"lgepr essed” position. Detailed Description

——-~é§3g%§§~%n the follow ng detail ed description, nunerous
specific details are set forth by way of e les in

10028 oF gerin ol EEHSE BesRPtiuer et SR Tdhs bR se
rel evant teachings. However, it should be app nt to

forth byt Wes 61 Sk#PPlEd it ATGEHE aliOtvw%ewafhor%hplfr@g@iﬁﬁndtr@a@ﬁ%ﬁ gglovant
may be practiced w thout such details. In other

teachingsnstawees, itwdiohldkbroappanent Ho diosepikaldasidisr &g art 8 drre resent
and circuitry have been described at a relatively

teachind’irgdy bepetticediwitiout sidbtdatdils. nrptierdestartces, avedl khown methods,
unnecessarily obscuring aspects of the present

procedutaebinpesentd, MAd UirohdMe hivenBeaat d@btib&Nat @ rehavelyagngsiel,
as shown in FIG 1, the present flashlight 10

it SR TR AL AL s, et et s

[0029] gg’si gfﬁgveartigge aagtegt?ornt kooﬁleélgfaw%é/sjarzaiseﬂ%wgf i I@?@'ei %dpresent
flashlight 10 comprises a main body or housing 20, which may also serve as a gripping or
handle portion with a tail cap 50, and a head portion 40. A variety of shapes and designs
for the main housing 20 and head portion 40 are envisioned and not limited to the
example shown in FIG. 1, so as not to unnecessarily obscure the key features of the
present inventive concepts.

[0030] The main housing or body 20 comprises an elongated substantially
cylindrical compartment 31 (as shown in FIG. 2) for receiving a battery 70 (as shown in
FIG. 19) or a plurality of batteries with contacts for supplying electrical power to the light

sources housed in the head portion 40. In a preferred embodiment of the present

invention, a thin sleeve of cylindrical shape 32 with an outer diameter smaller than an



for the main housing 20 and head portion 40 are
envi sioned and not limted to the exanple shown in
Ww6R@7/1253930 as not to unnecessarily obscure thBCkEEZOO7/000916

es, of the, prese |nvent Ve. COo 0030] Jhe
imner oA S5 sl Bt 26 B SRR ‘Z“Edﬁ@‘&t i 2
substantially | indrical, conpartnment 31 (as shown
flexiblepprigted irguat b@@é@ﬁﬁ\)ﬁ Hijeredoigt BAYNEIFCEsEs 0% HisnpHtside mathof the
19) or a plurality of batteries with contacts for
cylindrisalpydeye 3g. dibedtexitdabriplotweircuiibaahkempy §hteklanmdass vithugeeor
in the head portion 40. In a preferred enbodi nent of
other adHeivpheaanbr nay efhpipbe wadgdi tetwtaate colindiidal siekiedaland the
shape 32 with an outer dianeter smaller than ani nner

inside v@dl%ﬁh@ ma®f htNend i N RS A0 Buistlel A EHE @ sicPod ﬂﬁm@i‘ches
he mai n housing 20. A flexible printed circuit board
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it b be held in Iace th

inside el it aL iy ErapingBet REqb e %ﬂ%ﬁﬁigﬁtﬁ?&%a@
cylindrical sl eeve 32 and the inside wall of the nain

Onﬂmf#3J§Pﬁ§n@éCnﬂuﬁgﬁmﬁé 3on the outside wall of the sleeve
32 matches a groove 35 on the inside wall of the main

[0031] housi Age A@htemifpingvienat postien #orfouns thee lyhimesaenBhead of the
i nside of the housing 20, thus ensuring proper

flashlighod0t Thailipght-emittihg headtpactonpd@emphiSes| ocahgadran window 41
flexible printed circuit board 33. [0031] The

which fid @0fro@fdelt b?ga headirfRpdre@n cdi@irf 97.MFhé headspireRe sa8Mw 41
head of the flashlight 10. The light-emtting head
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surrounded by a non transparent col lar
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emitting head 40 or main housing 20. The lens assembly may also be replaced by a solid
collimator. Within the light-emitting head portion 40, one or more conventional light
sources 43, a base support member for mounting the light source(s) (not shown) and
optional reflective means (not shown) for main light reflecting light emitted from the
light source(s) 43 and surrounded by its reflective surface(s) generally along a prescribed
direction. The one or more light sources 43 can be a LED, a laser, an incandescent light
source, lamp bulb, or other electrically driven light source. In this embodiment, the
prescribed direction is towards the transparent window 41 (directional arrow A). Tail cap

50 includes one or more switches 62 for turning flashlight 10 off and on and/or for



envi ronment and reduce the risk of water or other
contam nants seeping into the lightemtting head 40 or
wordo7/1ihssesi ng 20. The | ens assenbly may al so beCT/1B2007/000916
selectin% a8 dnived 120! lotl @Rl higheiménsityV cbhtihddds, flashing, strobe,
ight-emtting head portion 40, one or nore
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and surrounded by its _reflective surface(s)_generally

wall of G dgiboap Mt ebe Shody cailiest tand ton eGHE PR g Pegucally
sources 43 can be a LED, a |aser, an incandescent

linked blyiagiet oBlouers é4b ltampetonfithagnets 6dghehichlascloepted imsjdecs payélhi of
i ght source. In this enbodi nent, the prescribed

the tail g 8¢t Soid dasity 64@vderdihetplanBparfemtgneistdawnd 64g is located,
(directional arrow A). Tail cap 50 includes one or

is closeA QTR bW Wahesd2 A ededt sitthn@hef l@skddi @hi sdparebfcaritg oanthe
and/ or forselecting lighting node, i.e. |ow or high
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er I nnovative aspect of this inventi
. the use of a swt r, 6 shown F ...13
resuting 8 € S0y Tl 8o Pt BREYL B, (EF s Jeig s M ot
rear wall of the tail ca 0. ho on. Fl 14 and
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of levers 64b to a set of magnets 64g, which are
perpendiaydrattedhé awitele bar ehapd yhreveh e rea walblof ghasipil gj Y, pushes
cavity 64c, wherein the plurality of magnets 64a and
either ofidlgf iasset of av@tkveisso4d, ogech blérsipibarevhtld B4ulacetby emtrotate
switch 64e, located in a separate cavity on the '
around 9pRO5SEAIEpShORcAtd sathd edbl th6fder 64b that is\chised t@yhetgedimeter
variations of the magnetic field resulting fromthe

of the t{é[g?{%g@lt. SPrggsuFé"'%%afiﬂs‘E e 1664 @b BER.LS 184 8et FAnERES4a to

first set magnets 64a to nove, the operator

move EPRERRCRANSRY 46D Wk o A8 G4 PR UL R ne

sufﬁcielgte&gxi\{\l%![yl ofo tl'chetrgeed 5&%&& &Pe? thseolhttgl'lxg rEf:fgc’g,erecl. When pressure upon

the switch bar 63 is released by the operator, the second set of magnets 64g magnetically
causes the first set of magnets 64a to return to its original position. The presence of the
wall 64d between the cavity 64c containing the plurality of magnets 64a and 64g and the
reed switch 64e and the “O” ring gasket 55 insulate the reed switch 64e and the other
electrical components of the flashlight 10, from water or other contaminants by providing
a waterproof seal. The switch bar 63 can be replaced by dual push-button switches or by

a single push-button switch. The set of levers 64b can be replaced by a single lever when



ei ther one of a set of two |evers 64b, which | evers
64b are held in place by and rotate around a pivot 64h
woaoT12soeat ed at the end of the | ever 64b t haPCraB2007/000916
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‘ 64a to nove towards the reed switch 64e. Wien fhe

in FIG. §,icogprigest angtuieraidfetésh pagescyifed vielifvsrs Gujprallenitsy mproved
proximty of the reed switch 64e, the latter is .

grippingtafi thgdribdap Whdry {heessuderingpommaevae fom eah agditiog3ojtge main
rel eased by the operator, the second set of magnets

housing @4gInmaghiet iepddodimanusdscap @ ddniaises etsubstamiadiyednsodbid auter
to return to its original position. The presence of

rim withtd¥@bY¥a dr Bker ik \Qﬁ?ﬁingr&@decﬁaytbﬁéd 84Be 6@BF AidbMBe tdikcap 50.
plurality of magnets 64a and 64g and the reed switc

- WO RN SR I
The gripffy B¢ bl Buicl cRAMMCATY SEhurobink A e HEPEe oqd be
ht 10 wat er or ot her contam nants by

flashli fro
Snmmﬂ%BW@Q%&?ﬁngOM%{@ﬁEg%5¥ seal . The switch bar 63 can be
repl aced by dual , push-button sw tches _or b si.ngl |
(0032] puoh it 2o s6ir vish! Oarslsteise JCetiahe My eafo pultaf cap
repl aced by a single | ever whena single push button
50 separstafl fiom mginwasing 0| Maje pertiohe | gfaraigd lsap cgsulamey ningdppe
50, as depicted in FIG 5, conprises an outer rimwth
that extenidslgasvapdla feond tivatehep$ tHeObainchausing\0f @rd incjudes belveled lugs
gripping of the tail cap 50 by the user during renoval

51a, 514 4RN% RNEbsAEEd b@And @hd haim@enothauisi jogtid05 1. | Whamdieheil cap
enbodi ment, tail cap 50 conprises a substantially

50 and glll%g{éﬁip %ﬂ&iﬁ%dzfo' A Wb fer® SIURRET bQelddUbBEB14 | K18 BHd BmTﬂg1

T
astened to the outer rimof the tail cap 50.

R T I N e

! _ ! osse or_ gr oov

eyt g PR L S P 39 B BB 3
another g@efgg%gﬁtvggidfgr\ggwgg :t]gq H%:kjnsqu)]q%glzgg%g%lthee Hgsrhtliig}?tnl()S ililus‘icrgted in
FIG. 2. FIG. 3 also illustrates the flexible printed circuit board 33 secured to the interior
wall of the cylindrical compartment 31. FIG. 4 is a side view of the rear part of the main
housing 20 of flashlight 10 illustrated in FIG. 3. Male portion 51 has a smaller diameter
than the overall circumference of the main housing 20 to accommodate tail cap 50.

[0033] Looking more specifically at the tail cap 50, reference is made to FIG. 5,
which depicts an inside view of tail cap 50. Tail cap 50 includes a spring element 71 that

is designed to come into contact with an electrode of the battery 70 positioned within the

cylindrical compartment 31 when tail cap 50 is assembled together with main housing 20.
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that extends outwardly fromthe rear of the main
housi ng 20 and i ncl udes beveled lugs 5 la, 51b and 51c
woasiTiizeaed around the perineter of mal e porti @aTA82007/000916

Spri bl - 0221 si.ng 20 are

pring o a P o d s f sl 37 83 Y Sy from

. ] .th, counterpart female slaots formed in tail .

the cenBH3RER1 W 1 CRUGHEP cq" Firerpelerds s sBETrrssar inche til cap

50 Wlcorﬂaartmsnt 31 for receiving battery 70 (shown in FIG

- Wheigyhe tafl gap 30;a8d 4he ey hpysingpd erovangagadle the ewcertrit 6™ ring

mai n housing 20 of the flashlight 10 illustrated in

gasket f£ @etspas Fiseal ® atesont Whiss tandt@bert trntdrhiexits| feorpriemdhéit the
circuit board 33 secured to the interior wall of the

cylindricgll dondraitosint 8bepateiniEntheFlectiidaBeirduity @eSHEEbNMI@MPhoard
the rear part of the main housing 20 of flashlight 10

33) andithd tied drah@d baflerfds G0 pleseMBRLRARL AR A claflﬁ)aﬁm%ﬂpj i er
di aneter than the overall circunference of "‘the main
0 housi t Il . 50, 3} _Looki n
[034]nnre 2%%???%23 ggggp%ﬂ F%?ﬁf%%%Bg%fnge%%$%h8g’@gca >0
: 1o~ FlLG 5 ich depicts an inside, view of tai
with colfBic, 007 e Qi Portihed T PBigh R e e0rnat prends
i s_desi.gned to.c into contact with an el ectrode of
OUtwafd:‘Bh QOB&I}%&V il @ggﬁ% MSHE BOVNRG£Y, it msarilyloj 358 s ediard stop to
conpartment 31 when tail cap 50 is assenbl ed together
prevent gygryolgiiph ohBgdaihepr2®. Spring el enent 7 1 is positioned
on a cylindrical tail plug 54 that extends outwardly
(0035] f r om Taikbcapeiftie monhtetiain the apiblouskhg@ontsenty bia baJonét hGunt
gasket 55 is also present in the tail cap 50. Wen the

that includéd a mafe fobticehd o) and'@E&hale pdliod(8e8RIGHR dingf. Mihen
concentric "O' ring gasket 55 ac?s as a seal to

the tail PLYERd WRLBLIn MsiAE PBTarE Bigpgg};gﬂgﬁe% il Jeﬁ?c\lnésnglat 1%

cylindrical conpartnent 3 arning the electrica
o 316UERY g OS] B ESHh ARY 6P 0BG 905
ense SRTRLATE e SR o S PLEA 5 3 i
embodiment, lug slots 52a, 52b and 52¢ located on bayonet ring 52 together constitute the
female part of the bayonet mount. After engagement, when the tail cap 50 is rotated
relative to the main housing 20, the beveled lugs Sla, 51b and 51c of the bayonet mount
cause the tail cap 50 to become wedged against the main housing 20, and vice versa. The
direction of rotation can be clockwise to install the tail cap 50, and counter clockwise to

remove the same. Alternatively, the direction of rotation can be counter clockwise to

install the tail cap 50, and clockwise to remove the same.
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with concentric "O' ring gasket 55 positioned
t herebetween. The pin 80 that extends outwardly from
woOherriesaozwal | of the main housing 20 i s neant PCO/IBZD7/000916

[0036] @S 4 ﬂ@&ﬁogtrﬁ’c]l} Tg %?ﬁ@a\ﬂ it tﬁX%tefa%@ﬁ c??r%hé’ftaﬁ G%BB@'\%th the

cap 50 'S nmounte

main horgi;gllné fg%jzf%sjﬁ}/%l% é dB %F]otg?aci/ (ﬁt C}thafll ca r‘rglt eagpeg?%apce 1S 1{)Wénade
yonet ring). Wen the tail cap 50 and the main
tOEqGSth@PHgl%O are properly aligned, the beveled |ugs 5la
5 51b and 51c of the male portion 51, which together
[0037] f or m AHeerHag ettpiion o I@ e afiey & neadetpsmined agmgayef wiation by
the slots 52a, 52b and 52c | ocated on bayonet ring 52
the usei0bf thaithil cap 5 BQwound théasisexfiibel ifleetritght Il 0ga dbhismb&anish2 b6,
and 52c | ocated on bayonet ring 52 together constitute

securelyt figed BIMAL €aipadp S®findlitks Ry REinFBL BiringNoh@4d ball bearing 56a,
engagement, when the tail cap 50 is rotated relative

that en%%e§ e ofRIR RBURLANGs 29, 50E 1hG%al &1 ble%l?d 51353pt}§nﬂale

the bayonet nnunt cause the tail

portion g?c?nngthgﬁgggadn%g qﬁé 0%6 n%a 5%’85’& 9%%35% on%g %n\()sveﬁ%d lug

Fect fon” can
nst ta|I and coupter clqgckw s

stbor 3 e thes %ﬁglowaggpﬁ’a&fp%qswe e BecrR dpraed lug
rotation can be counter clockwi se to install the tai

(0038] cap 5bhe sefatienad crspitanse cgusednyy et e $uws. Growsigp-loaded ball
Looki ng nore specifically at the interaction of the

bearingt ¥ia, vdep 0 ball bearing Hmi or Mot sprige 29 eogaget aishgrioght S14Q is
during rotation of the tail cap 50, reference is now

sufficientd8ed@e HeGal cp $MootigmAn hb0O3g R0 Adiasilighp] Gtabhérd poRide
to FIG 6, after a predeterm ned anount of rotation by

tactile ahP@r d8&blcOtEeddatk tAMht usERhAGhAPURE F0NE pApedy QBgz%g@@ In the
flashlight 10, a detent nmechanism 56, securely fixed

~ first grédlg}/re%i n;gos tﬁJn 5(7" ?OH% '?%HI g ggg’&'l@tdl%%fédwn Qe off position.

oade

Continued rotation of the tail cap 50 causes the detent mechanism consisting of a flat
spring or spring-loaded ball bearing 56a to move out of the first groove (disabled switch
position) 57a and into a second groove (enabled switch position) 57b, as illustrated in
FIG. 6. A hard stop, including a pin 80_or the like located in the tail cap plug 54, inside
the tail cap 50, prevents over rotation of the tail cap 50, and disengagement.

[0039] In the second groove 57b, the switch 62 is enabled through the alignment
of spring-loaded contact pins 58 located on the tail cap 50 with stationary contact plates
59, located within the flexible printed circuit board 33. The alignment of the spring-

loaded contact pins 58 with contact plates 59 is illustrated in FIG. 7. In contrast,
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t hat engages in one of two grooves 57a, 57b | ocated on

WOZ@@,yﬁg@g lug 51a of the nale portion 51. In @tlirﬁf32007/000916
enbodi ments, the grooves 57a, 57b can be positioned on

bevel ed | > ) thet th .

whenevSHP SGgsiaIoL bRl phasfs A8 Db WIBR A B f o QR IAS 50,

_ .[0038] T tational resistance _caused by the fl at

the switkp 13 R ORGP R B 05 ¢ S8 AR B con be
bal | bearing 56a or flat spring is enga ed in_groove

the enabéemowémsmcg iheiseepndtmoaisd poaitiph a7 74 %gﬁ Bebisd pagiion. It
mai n housi ng 20 of flashlight 10, and to provide

should teantted ¢haribd anmbeadbbcentid qdivaekd torredpendisgrcottaat platee can
tail cap 50 is properly engaged. In the first grooved

vary in fQ8bd i@ a vt linkieedftb g3t sighin Bwhe Clgues. iAdsd]itiseadainedt pliates
the off position. Continued rotation of the tail cap

59 may 9 1&%&%%1’5&]? odehe H&ﬁ&%ﬁf@@f Sih SR ddsditug whr@3 T Lahin the
spring or spring-loaded ball bearing 56a to nove out

%b the first groove (disabled switch position) 57a and

into a second groove (enabled switch position) 57b, as

illustrated.in FLG, 6 . hard stop, i.ncludin in

[0040) g0 oriny FA PiED PROHIrBEIS: AhF AT, SHTRCE 46 B PP, TrelPyan

. the tail cap 506 prevents over rotation of the tai

ambidexdroys switchfd whisBrgddestsied. iIn[IJ50113r it ¢ Fe cedaip fenbyABwsnés:
57b, the switch 62 is enabl ed through the alignnent of

ambidexgps nyittlo agbules owo separge periBBlordeshpest towton lswittlds| 628 afb,
50 with stationary contact plates 59, |located within

mounted be obpestie blidespfithd edl @iprifuind foviapdn Parallthevidti gitoveneither
of the springl oaded contact pins 58 with contact

switch tBlbat8&d Bfertifanigbdip td Al thel Mushli&ht 10. ool 6t off or to activate one of
contrast, whenever the spring-|loaded contact pins 58

several g%ﬁitngﬁﬁode@. & io%ﬁ@{i%oéfﬂﬁeﬁts??@@vﬁ&ﬁ bR @ Surd trIaHstQ/ﬁresally on

is not enabled. |In certaln enbodi ments,

fjrst oved I tion_57a n h | ed .
the outids s 8 PR PECLUBTAR G ST 0eaTeldeRRReEE: wasppoaty
) t he di sahl ed pgsition. It shoul d %e EOt d that the )
linked by et QSrle¥anPAR (0 PpHENHRY B FESPEARHGTR Sl e magnetic
| at es can
switch 64 contained in cavities 64¢ and 64f of the tail plug 54. The ambidextrous switch

housing

62 is optionally linked to a pre-programmed electronic circuit, for multi-mode activation.
The lighting rﬁodes may include one or several of the following:. low intensity, high
intensity or a multitude of intermediate intensities, continuous, intermittent, flashing,
pulsating and strobe modes.

[0041] In yet another embodiment, the tail cap 50 comprises a single switch
centrally or non-centrally located on the rear surface of tail cap 50. The number of

switches positioned on the rear surface of tail cap 50 can therefore be limited to a single
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vary in nunber and are not limted to those shown in
the figures. Also, the contact plates 59 nay be
woacemtiestoei rectly on the housing 20 or on a prParas2007/000916
switch dlarpbuthlity @Oawiiclds uskd Ritdrclidngedt0ysd teh 20 -flakROART 010R or off or
still other enbodinents, the rear surface of tail cap

to activa®ohERM TGS 1_?@&1%?%&%.”0”3 switch 62 which is
illustrated Im FIGS, 13-14. In certai n enbodi nents,

ambi dext r ous tteh ipgludes two. separate .
0042) 3071 O Bt b B it RSP REL Boum oot i he
b on op?o te sides of the ﬁail @%ﬁ 50 .and acting in
ayonet guouyt fogking fppehanism cdfif f@R S8 w0 Wh ftoeiiemebeguick battery
i nterchangeably to turn the flashlight 10 on or off or
exchangeo ang epspagsetheh ércoswiely 82 adnd| ¢ayfiact minsmbl asturt o dlchantended
enbodi nents, a switch bar 63 nounted transversally on
positiont &feer thet tsil degp f@ecimbertdie rear wall of the tail cap 50
or single push button is nechanically |inked by a
[0043] | everMereol &y efeSloOkidgt BeehaiBENEE tIQN talTBARES B afddxectRata dual
formpart of a magnetic swtch 64 contained in

caykid i bl :
purpose’ qn:g'é 1dcRgBAChAmEmGHE oy thged Mk talf’%d}BgSl(iﬁﬁtehgrfﬁghléght 10, but

i dextrous swtch 62°is optiona

: - e r oni ireuit, for ticmde ..

it atso EREPLPASATEP SRS OF N SATS oy WPleTHiet ofagpient 10
.several .qf. the follow pg:. low intensity, high .

andior i§TERE isftige Hodid) (e BRI HostBiiaa e ks 1 drom

. . continuous, intermttent, flashing, pulsating and

being inaqveganierss. o, gduely repytsyiater &ﬁétuhgar SaYthe @f heltry ppwer, and
tail cap 50 conprises a single switch centrally or

(b) preverdipneénediddnital dissbetieecbidhe poratiorealrths usdr awbem ffort @iampteaghe
50. The nunber of switches positioned on the rear

light is 1sbd facrciodal flashlighgpoiaQiltan ot hev efforcenbet purpddeed to a
singleswitch or a plurality of switches used

[0044] i nt ergleangeddny ahgidekirsust Hatdh AShhie@n 4 N @p MblsQhe
to activate one of several |ighting nodes.
flashlight to be turned on or off with either hand, and from either side of the flashlight,
even if the flashlight is mounted on a separate device such as a handgun. In the latter
situation, the short length of the barrel provides very little space for mounting the
flashlight underneath the barrel of the handgun. Further, the presence of the trigger guard
typically prevents the use of a single push-button switch centrally located, on the rear
face of the flashlight, as there is not sufficient space between the trigger guard and the
rear face of the flashlight to activate the switch with a finger. The fact that the

ambidextrous switch 62 can be activated from either side, and the fact that it is located

outside of or extends laterally beyond the projection of the trigger guard, obviate the
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[0042] One inportant feature of the present subject
matter lies in the fact that the bayonet nount | ocking
woraeitans®m of the tail cap 50 allows for extrepreryB2007/000916
: _quick battery exch ~and, ensures that the. swtch 62
imtertereffitySE g beep e g PO FE e Ut il bf I
after the tail cap 50 is reinserted., L04043] Mor eover,
surface glhie] @b IRRG Oriienirh Shitsr SWHED P ccsigomahpaeyaiet pediad
dual purpose. The | ocki ng mechani sm not only secures
contact drfey coafart witlpa Sgreign obfrst.fis mdhibiigak 10, but it al so
enabl es or disables the switch 62 that activates, or
[0045] deactlhviatfast grbevdd shiongiTh, the flastdight switch &laisidsabled, in the
i ghting nodes. The di sabl ed position prevents the
off positldrAsdbig RbriddI M QRAN Pids BHIME MbeMidned b fN@ St plates 59,
which results inter alia in (a) saving of battery
_ _ , , . ol
ric. 16 FpUR M LN NN e meloabeidentel LBl SR RS, e
onty e e SRR A B8 b bBTAL S M By P! e
o anmbi dextrous switch nounted on the tail cap allows the
visible. f| ashlight to be turned on or off with either hand,
and fromeither side of the flashlight, even if the
[0046] f| asHldngihued sloglouise adtatian 0fsBpdrihicap dbviae shewahngdlGy 14,
handgun. In the latter situation, the short |ength of
results ih hire flar s@ingporosiroheslowdedybdli bedrimgsimcte Heoposienedi wighinhibe
flashlight underneath the barrel of the handgun.
second gré6e b, anti fig: fpriRgapaRdQbntabepihs 5 aLte Pigacd winipoaalt pates
prevents the use of a single push-button swtch

59, thel-&%r&aﬁ@ﬂn{gymla QGALEInd Bhidddent REn{AE 6{;&&@&&@ Fi@shld gther
as there I's not sufficient space between the trigger

v YT 4 ey BT IR LU gl it
e oS 2 S0 D FELES O ES o
sectional view of the rear of flashlight 10. Spring element 71 is in contact with battery
70, ythe spring-loaded contact pins 58 are aligned with contact plates 59 and spring or
spring-loaded ball bearing 56a is positioned within the second groove 57b.

[0047] FIG. 10 is a cross-sectional view of the flashlight illustrating the battery
sleeve 32, flexible PCB 33, and contact plates 59 located on the flexible PCB 33.

[0048] FIG 11 is a rear sectional view of the tail cap 50 main housing 20 interface

showing the interrelation of the spring-loaded contact pins 58, contact plates 59, sleeve

32 and flexible PCB 33.
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outside of or extends laterally beyond the projection
of the trigger guard, obviate theinterference of the
wonroggeszguar d. Further, by keeping the sw tchptoaBionDmmod1e

[0049] on t IﬁGr q%q%épng a@\é@tile(xh@f fx@@llee AP 2k dplrnlﬂ@%&rﬁht Bard 33

th SWtc Identally activate

oG R RS bRk P AL EPEELD v

the flashlight switch 62 is disabled, in the off
Whﬁ“n%%@ﬁFFgW}Wéﬁﬁégg spring-1oaded contact pins 58 are not
aligned with contact plates 59. FIG 16 is another
[0050] per sgd6t 13/is areavperdpeetine ewwil thestii) cale 8@ shayeias Itesckwoitah bar
position where . only the detent nmechanism 56 and the
63, allowipgiapdidexadeduseont act pins 58 of the tail cap 50 are
visible. [0046] Continued cl ockwi se rotation of the

[0051] tail mam BPancass EpRMBatl RodsldGetichthl vieasWrithe tal dapesof drattail
spring or spring-loaded ball bearing 56a to be

plug 54 Q8§ﬂa¥nee Qﬁ&gm U1 4 B weae @gﬁ%ﬁ%‘f%éf&e@%bt erh% first set of

ed contact pins be aligned wt

| at zat:h reb b
magnetanf; -“ﬂ&nﬁﬁ% SRR ogr Someal AR b S Rsetve
perspective view of thls ope atio positio wher e
posmonwhyn theerrerstisHro e RRTAH B 55%{“51?@@%%%1??@641 oaded
contact pins 58 of the tail cap 50 are visible. FIG 9
[0052] i s a Wailtihs forageingdes dessribed whelgre fonskiergddarbedhe best mode
flashlight 10. Spring element 7 1 is in contact with
and/or offedrtexpmplel, it tihendepstoarythiabaales:s goodificdtiops msyS® swade therein
aligned with contact plates 59 and spring or

and thatS{Ak isQBetoRded digdibseherrdingndytee IiSplp@shitd enedrivist fdirfs and
t he second groove 57b [0047] FIG 10 is a

examples! ARSHELHE QR AIngY LR f}ﬁ'@d frl @ehdrb @ ipplichttts! &1y RBme of
the battery sl eeve exi ble PCB 3 f and cont act
which h%ieaggen éersgége%gltéeggngﬁg 41%13;1%@%;1)9 ltﬁee ?%v&ﬁf?f% 9@%%} clalng':' any

and all applilca ns, moldltricatlons and variations that fall within the true scope of the
present teachings.

[0053] In the previous description, numerous specific details are set forth, such as
specific materials, structures, processes, etc., in order to provide a better understanding of
the present subject matter. However, the present subject matter can be practiced without
resorting to the details specifically set forth herein. In other instances, well-known
processing techniques and structures have not been described in order not to

unnecessarily obscure the present subject matter.
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showi ng the interrelation of the spring-loaded contact
pins 58, contact plates 59, sleeve 32 and flexible PCB
wG6204700892 FI G 12 is a perspective view of theCTHBE®OB000916

[0054] 32 an@ngf EH% u]glggéf‘lledcéfﬁl;odgg tg of ﬁ}e‘ f%lje g ahféglgpltgg%e%nadbbut a

34 that to preven
the housi n

en i sert d.in

few exapa%%wa% TR e 05R 5Ele Vo U lagaH dimeseai 1L s to
gﬁgﬁgo showi ng the swtch bar 63, allow ng

be und elbef dhe R}§%§m (VOB nEties it saapkle 167 veprissesious other
cross-sectional views of the tail cap 50 and tail plug

combingipng 6t ghvieahmdnds @idis skEceptide shahasgdshadposiddifontohs tin
| evers 64b and first set of magnets 64a when the

the scoppwiftichinbentiveXonsepd @peasesed havbigr eas FI G 15 shows their
respective positions when the pressure fromthe
operator on the switch bar is released. [0052] Wile
t he foregoing has descri bed what are considered to be
the best node and/or other exanples, it is understood
that various nodifications my be nmade therein and
that the subject natter disclosed herein nay be
i mpl emented in various fornms and exanpl es, and that
the teachings may be applied in nunmerous applications,
only sone of which have been described herein. It is
i ntended by the following clains to claimany and al
applications, nodifications and variations that fal
within the true scope of the present teachings. [0053]
In the previous description, nunerous specific details
are set forth, such as specific materials, structures,
processes, etc., in order to provide a better
under st andi ng of the present subject matter. However,
the present subject matter can be practiced w thout
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resorting to the details specifically set forth

wo 20678892 | n other instances, well-known proceggiiBsho7/000916
techni ques and structures have not been described in

r t to unnecessarily obscure the present subject
yggﬂlgg%?§%$i¥0054] Only the preferred enbodi nents of the
present subject matter and but a few exanples of its
versatility are shown and described in the present
di sclosure. It is to be understood that the present
L A wedonaprerbls dehtisalsviseofomysing, vari ous ot her
conbi nations and environnents and i s suscepti bl e of
achrangasdiagdih end wediifidleding emsutar sunfanet he scope of the
i nventive concept as expressed herein. Wiat |Is d ained
d SibstintiNyt @ilihdgep sfderwall pofdg@dtier drndxtdmighdRvnaBe end wall
conprising: a cap including an end wall including an
to the rigut er surface; a substantially cylindrical side wall
having a rimand extending fromthe end wall to the

R s T e
o, e D B SR R RSP PR Pt e

.. which slots mate with corresponding, lugs |ocated on |
positions guRdithe Pt SYHEh glets mate uthicosspersing [ugy hesatey deledgain
2. The tail cap of claim1l further conprising a
housing ofihstsantioalable leghtivgidayicpl ug positioned within the
cylindrical side wall and extending from an inner
surface of the end wall to the rimof the cylindrica
- side wall, said substantially circular plug having an

2. TH T clb BNELBK lmhé@orﬂﬁﬂi@ﬁhgmuib@taﬂtﬁalgi ARt Hhef pdshteoned
substantially cylindrical side wall; 3. The tail cap

within i csﬁilnaliigﬁl §ide_vazEF DET QORI 548 %n FnrP 5 R Jr B wall to the
p0|t|one wthin a
rim of the cylindrical side wall, said substantially circular plug having an outer diameter

smaller than an inner diameter of the substantially cylindrical side wall;

3. The tail cap of claim 2, further comprising a spring element positioned within a
cavity of the circular plug in proximity to an inner surface of the cylindrical side wall and
extending beyond the outer front face of the cylindrical plug along the main axis of the

portable lighting device towards the main housing of said portable lighting device.

4. The tail cap of claim 2 further comprising a plurality of retractable electrical

contact plugs positioned along the outer diameter of the circular plug.
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cavity of the circular plug in proximty to an inner
surface of the cylindrical side wall and extendi ng
woeyands®dhe outer front face of the cylindri cabPCpiiBzm07/000916
along the main axis of the portable |ighting device
towards the main housing of said portable |ighting
evice, 4. .The.tail cap of.claim.,2 further.,conprisin
5. TR g L Bl PR A ek S A SO TR G ohed
positioned al gng the outer dianmeter of the circul ar
Onthe“ﬁ¥9@@5@H$ﬁéofgﬁﬁmﬁap of claim1, further conprising at
| east one electrical switch positioned on the rear
outer surface of the cap. 6. The tail cap of claimb5,
where the electrical switch is an anbi dextrous sw tch
6. Tenailstapngf diineidt héereathsvdléaticddamitoh igaal anphidéetious tsoritch
swtch nmechanically linked to a nagnet or magnets,

consistitdhb e Bither BwRE! ba0br duiTBEREIHuG0S Witeh S@RERCABH lihRed RLa
tail plug. 7. The tail cap of claim1, wherein said

magnet gﬁgﬁ%xmmrﬁoﬁm ée RRSnAN SR g&ttsﬁkemgugl plug,

Ing a retracta beari ng at one en
el ongated nenber. 8. The tail cap of claim?2, further
conprising an "O'-ring gasket positioned around a

ortion of the cylindric lug. 9. Atail plu

7. il Gdp 36 sio88 bh%hetr%efuw@'a%ﬁ%ﬁtqe?c prisin, Sopprafies A clongated
cavi ties house the conponents of a magnetic sw tch,

membergnelpding adetriptable rdk begriggiat ene ddrof the donggies pemhenut t on
switch, a renote switch electrically connected to the
magnets of a magnetic switch, or by a plurality of
push-button switches or by a plurality of switch

8. Thepeis cad Of claifh POEAE @nlprighlziad g OeviCeaskempitiontd giouad a
head portion adapted to emt |ight; one or nore |ight

portion SOYE €GSndrRaGI pided within the head portion; an el ongated
substantially cylindrical housing connected to and

extendi ng from

9. A tail plug located inside the tail cap of claim 1, wherein cavities house the
components of a magnetic switch, activated by either a switch bar, a single push-button
switch, a remote switch electrically connected to the magnets of a magnetic switch, or by

a plurality of push-button switches or by a plurality of switch types.
10. A portable lighting device, comprising:

a head portion adapted to emit light;

one or more light sources included within the head portion,

-19 -



the head portion to a rear end, said housing adapted

wo 2087/{8581 ve at | east one battery within an i pe§iB2007/000916
compartnment of the housing located at the rear end of

at h odtcgéla gx%st%gtltal 31&8 2%131 g q}tec ec{nt/o edaFﬂS_lﬁ n%]irom
the cyllndrlc sin the rIﬁL said cylindrica

the head pPOHIPTHA\A 1780 %tﬁJ SRV AR (T 2l fagh OB i cdbin
of the substantially cylindrical housing;, and a

an inner sowpaltineyt of thedpupiag 1ot Pabe reasrad Oérthﬁm)dutdhléal housing,
cylindrical ring, extending outwardly fromsaid
acybstatidllyadylindncpl aing leday edint end exendieg drdnaithe eapend of
portion. 11. The portable Iighting device of claimb5,

the cylindhedlelosinaitél the el s apRidriventin®@hating a€ YlieRdidntddr smaller
housing conprises a circuit board attached to or

than a dihiSEF bE@e! sﬂbs@aﬂtﬁﬁ?%}?hﬁucﬁﬂﬁo WSkl Adrical wall of said

|nner conpartnent” or att O or inserted in a

E}Efxslitéogflgeve’ke%etlurgts se"urofng&i atrcl)thnéia't SVIg%e drlgalI ﬁﬁ‘g S?xr‘]candi%

ead partigon. ad ted o, em.t e or nmore |ight
Ou"Wﬁ‘rd@cf{Pr“&é@duCﬁEt“H&é ‘p 3lapied t‘i’]ée&gwﬁ& ?‘?6‘1‘*? PYUHOR| ongat ed

substantial ly cyllndrlcal housi ng connected to and
extending fromthe head portion to a rear end, a
substantially cylindrical ring having a rimand
11.  Téxtpendbledightiomdehise é ataimnd wliereinesagly Inned cdnpdrtnhom sif nige
to the rim said cylindrical ring having an outer
cylindricd]l ao®digf cofplidesra tibat bodd atmdhed tofor tilerisdiis tiawtdsaldf the
cylindrical housing;a plurality of beveled |ugs

cylindridRPNalll NS iR %entpaﬁmexﬂ bngdchad 16 ioPGnseB¥d 806 R¥ess of a
outwardly fromsaid cylindrical ring; and

sleeve inserted in said cylindrical housing.

12. A portable lighting device, comprising:

a head portion adapted to emit light;

one or more light sources included within the head portion;

an elongated substantially cylindrical housing connected to and extending from
the head portion to a rear end,

a substantially cylindrical ring having a rim and extending from the rear end of
the cylindrical housing to the rim, said cylindrical ring having an outer diameter smaller

than a diameter of the substantially cylindrical housing;
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a renovable tail cap including: an end wall including
an outer surface; a substantially cylindrical side
woabd7/ihsseng a rimand extending fromthe end wairiiB1007/000916

the rim ri xt endi n rou d_in ;cont .t by
o SRR TG ARIPE AP I aRGR) i, dling
adjacent to the rim Xherein the ring conprises a
outwardly figpnsaig ¢ylyrdricplying: 48d pr edet er mi ned posi tions ar ound
the ring adapted to receive said plurality of bevel ed
alrergevabi3tail Thp insdudiedl e | i ghting device of claim 13
further conprising a substantially circular plug
posi ki enedalliifdtiding e octgt sunfice,cal si de wal | of the
renovabl e tail cap and extending froman inner surface

of t heyubgaktia®! dyliheriddideiwalPhaile aGith iandrek@alingi fitén the
wal |, said substantially circular plug having an outer

I
' r smaller than an i nner dianeter of the
end“aﬂg%@stgﬁtially cylindrical side wall; 14. The portable

lighting deyvice of claim,12, saj il c her
conpfi gﬁ% g 651%6‘& &t n%eagi% ani %Or%%rl)cgs‘?’?fll ohe g&\?\} tLé prh(’eet RE the
circular plug adjacent to an inner surface of the
cylindricglgidalLAia9nte Enm: “hSeiE MBgCoRBTSe 4 B Er slots a
device of claim12, said tail cap further,congrising:
predetermingt positichyarefing deriagdanted il seqire saifl phsHityof dprelggsugs.
positioned along the outer diameter of the circul ar
pl ug. 16. The portable |ighting device of claim12,
wherein said i nner conpartnent of the el ongated
13, Thebdumld alghin€ Yehirdréfcalairh Ol ifigharoomnpristisg @ eibstuiiblly
board attached to or positioned in a recess of a
circular gfﬁgf%c%ﬁi&feds@i'tlgn'tﬁ@@ﬂirﬁiﬁ@ﬂ%ﬁé'w&'{l SdirRcembvine tAE oL and
extending from an inner surface of the rear wall to the rim of the cylindrical side wall,
said substantially circular plug having an outer diameter smaller than an inner diameter of

the substantially cylindrical side wall;

14.  The portable lighting device of claim 12, said tail cap further comprising:
a detent mechanism positioned within the circular plug adjacent to an inner

surface of the cylindrical side wall.
15.  The portable lighting device of claim 12, said tail cap further comprising:

a plurality of retractable electrical contact plugs positioned along the outer

diameter of the circular plug.
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the cylindrical housing or attached to or positioned

in arecess of a cylindrical sleeve, inserted in said
woybindsisgal housing. 17. The portabl e |ighti ngcuapio0B000916

of claim 13, wherein said circuit board conprises

stationary electrical contact plates.

16.  The portable lighting device of claim 12, wherein said inner compartment of the
elongated substantially cylindrical housing comprises a circuit board attached to or
positioned in a recess of a surface of said inner compartment adjacent to the rear end of
the cylindrical housing or attached to or positioned in a recess of a cylindrical sleeve,

inserted in said cylindrical housing.

17.  The portable lighting device of claim 13, wherein said circuit board comprises

stationary electrical contact plates.
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