WO 2012/ 099542PCT/ SG2012/ 000017 FLASH LAMP AND METHOD FI ELD OF THE

| NVENTI ON [ 0001] The present invention relates to flash |lanps, particularly
fl ash | anwe 20ead934d phot ogr aphy. BACKGROUND [ 0002] FI ash plcarsgaoroeond? schar ge
| anps that produce highly intensive light with very short duration. Flash

| anps are used extensively in a wide variety of applications, including

phot ography. A conventional phgta fAReNdWETIRdYdes a seal ed cylindrical
gl ass body that contains an excitable gas mxture (typically consisting of

a noble gas |ike Xenon) and a cathode and an anode formed at both ends of

the gla dy,. : pins of the cathode and anode are joined to

cyIindr?@%ﬁﬁ‘ﬁgﬂggﬁéﬁk§§§gﬁﬁg netal pieces which are external to the gl ass

tube. [QR@G3] Wen \rh@g?éieﬁtrm%ﬁd& RIS tof ﬂ@shslﬁﬁlfpélcﬁarﬁ&ﬁgﬂyofﬂaﬁ}hﬁanﬁﬁl seaapl e
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metal is normally 40 ess than the surface area on one end of the gl ass
body. Ashathgraphy.f ace area is small, soldering can be difficult. This

probl emis conpounded especially when the I ength of the solderable netal is
short. One way to mtigate this disadvantage is to increase the | ength of

t he sol derable netal. However, this will in turn increase the total |ength
of the flash |anp which is not desirable. [0004] Another di sadvantage with
conventhﬁaﬁcﬁﬂgBHTﬁlash lanps is that with the steady reduction in |ength

and siz flas I

Gt or fod] o' ot s TRt b di&nBREURBI oK BREL0 b b LRI et it very

i ncorr e@ﬁorpdinat’lblﬁ yFl@shnllaﬁi}’)tsla@e‘lﬁsed[ OQé]vEhehed wids vatay @lfjapplicadibnd, Hecluding
invention is to provide a solutiaon that overcones tge ab ve di sadvant ages

or at Iéla%tngﬁP’EhYn%IéoaV%%‘\?B?l phose flashy g Hieludss Rogale eylindrical glass body tha

contains an excitable gas mixture (typically consisting of a noble gas like Xenon) and a
cathode and an anode formed at both ends of the glass body. The electrode pins of the cathode
and anode are joined to cylindfical shaped solderable metal pieces which are external to the

glass tube.

[0003] When viewed from the ends, the surface area of the solderable metal is
normally 40% less than the surfacé area on one end of the glass body. As the surface area is
small, soldering can be difficult. This problem is compounded especially when the length of
the solderable metal is short. One way to mitigate this disadvantage is to increase the length of
the solderable metal. However, this will in turn increase the total length of the flash lamp

which is not desirable.

[0004] Another disadvantage with conventional photo flash lamps is that with the
steady reduction in length and sizes of flash lamps, it is becoming exceedingly difficult to
differentiate between the anode and the cathode, which may result in incorrect polarity

connections.

[0005] Therefore, the object of the invention is to provide a solution that overcomes

the above disadvantages or at least provide a novel flash lamp and method.



WO 2012/ 099542PCT/ SG2012/ 000017 SUMVARY OF | NVENTI ON [ 0006] According to a
first aspect of the invention, a flash lanp is described conprising a

t ubul ar WPDI201W/YPERs body for containing an excitabl e gRETMHGRO1208000AVI Ng
two ends. Each end has a wall defining an opening and an el ectrode term nal
at each end. The electrode term nal conprises an electrode pin fused to a
conduct RYMPRARYOF INVENDIONCt i ve portion has a sol derable surface. The

el ectrode termnal is arranged such that the conductive portion is external
to the {10865 body Aseerdingyée 2 tiirel azlert oficthet Waentiongot tilash lempt ke dgedribed s
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the area of the uncovered wall portion by 40% -[00Q07] I n another enbodi nment,
t he conelgeiredectepningl epmprases antghectiode i Bsed éaa copductiye Peron JboSPRALcNSt her

enbodi .t f r i : S r i
cont act Patch 1o 8 SRREHZTR I, TRELICEOTRHBRmaFiCRIREEs RYSha e AT |
a gap oborion!ie@sterhl Ad nhe pRkyvbedy tihd covrstind wdl gnoli tthaara perdioh o thehall is

[ 0010] I n anot her enbodi nent,. the electrode pin.is fused to an internediary
gl ass nERgerEnend e efssiredsiig exiandy raggt%ﬁé%@wt%aawpé@%%t |pepng@adpi n

fromtheyald %gég%g%.o e 4L fthe OO BRIt O8 $rdRdr tRANhHE ShmidTehdGLS ]of the

[0011] I n another e I ment, the conductive portion conprises one of or an
al | oy ofoltbreblecutfowd agl thebmh of theampevered ivall ortamcbyd kel . [ 0012] I n anot her

enbodi nent, the solder |ayer conprises tin.

[0007] In another embodiment, the conductive portion has a thickness of less than

0.3mm.
[0008] In another embodiment, the flash lamp further comprises a solder layer over

and in contact with the solderable surface.

[0009] In another embodiment, there is a gap of at least 0.0lmm between the

conductive portion and the wall.

[0010] In another embodiment, the electrode pin is fused to an intermediary glass
member and the intermediary glass member separates the electrode pin from the wall such that

the electrode pin does not contact the wall.

[0011} In another embodiment, the conductive portion comprises one of or an alloy of -

the following metals: copper, silver and nickel.
[0012] In another embodiment, the solder layer comprises tin.
[0013] In another embodiment, the conductive portion of the electrode terminal at one

end has a different and distinguishable geometric shape from the conductive portion of the

electrode terminal at the other end.



[0013] I n anot her enbodi nent, the conductive portion of the el ectrode
termnal at one end has a different and di stingui shabl e geonetric shape
from t he wondwdawpsse portion of the el ectrode term nal aPCris€2o2ivetorend. WO
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portion-o he el ec mnal” at "one end“has 'a

di sti ngendshabh diffatitema distdipuisheble padeet frvg thecbhduttiod pofttonedfetie redeterode
termnal at the other end. [0015]1n another enbodi nent, the conductive

port i ontesninahat the eter e t erni nal. at one end conprises ferromagnetic
material and the conductive portion of the electrode term nal at the other
end conprises non- ferromagnetic material. [0016] According to a second
aspect [!)‘Ollshﬁ [ nvﬁnﬁﬂdﬂ:‘mrfealbaﬁdmd, tlhls cdﬂaducgivbpdnfoﬁrofaﬁésele&lfddegemiﬁklaa lonk anmp
conprising the steps o using an electrode pin tao a ¢qonductive portion to
for m ancl¥ eYRPHWE ferEpRgNgic arr?gfrt%@%abet endugli vepatinRy 0? His dedrode seranind ati nal

to an eﬁlgo er%n?lcglﬁ?g%g%n- fe%}r(a]gh&i@lﬂgtteﬂgf embodi ment, the step of

attachi ng the elect termnal "to an end of a gl ass body conprises the
steps of fusing an internediary glass nmenber to the el ectrode pin and

f usi ng | nternedi ary gl ass nmenper to | ass wall at the.end of th

ol 2ss bl o] [ 00187 RISt HeP RBHAMRSSE ,O?ttﬂ% eohigs pRERER it d%f)“rff%eésfe"f he
step of ,GERbIIAY at PAKCRRGH e&myﬁsiﬁg lthd @feﬁwo&%ﬁng ofnt cie@bdiRr piftedoes icBhductive

[ 0019] According to a third aspect of the invention, an electrode term nal
f or usepéntion to form an electrode terminal and thereafter, attaching the electrode terminal to an end

of a glass body.
[0017] In another embodiment, the step of attaching the electrode terminal to an end of
a glass body comprises the steps of fusing an intermediary glass member to the electrode pin

and fusing the intermediary glass member to a glass wall at the end of the glass body.

[0018] In another embodiment, the method further comprises the step of coating the

conductive portion with a soft solder material.

[0019] According to a third aspect of the invention, an electrode terminal for use in a

flash lamp is described comprising a conductive portion fused to an electrode pin.

[0020] In another embodiment, the electrode pin extends transversely from the

conductive portiori. |
[0021] In anothér embodiment, the electrode terminal is T-shaped.

[0022] The invention will now be described in detail with reference to the

‘accompanying drawings.



flash lanp is described conprising a conductive portion fused to an
el ectrode pin. [0020] 1 n anot her enbodi nent, the el ectrode pin extends
t ransver sS\¥PDROfYWYM42he conductive portion. [0021] I n anot RET/SEAMIARNENt , t he

' det aPRIGFIRESCRIPEIIN ORAE MIERSANGS 1o aravi nge. W e e
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acconpanyi ng figures illustrate disclosed enbodi mrent(s) and serve to

expl ai nexplaingirpcipdesaif thédisdioses eskaetlimanieni Hantq by undarstped, thowsaen g ithase od,

h hat th d j d f fe il | '
onl'y.  aAEE 8resric o Prrmees O AERaTSy oty 20 BT obsutng JEve B¢ o
cross- sggdlicaiigl. vi ew of an exenplary flash lanp. [0025]Figure 2 is a flow

chart ilTustrating an exenplary nethod for assenbling a flash | anp.
[ 0026] Fi gure 3 shows cross-sectional views of some exenplary el ectrode

term nat()?)24] Figure 1 is a cross-sectional view of an exemplary flash lamp.
[0025] Figure 2 is a flow chart illustrating an exemplary method for assembling a flash
lamp.
[.0026] Figure 3 shows cross-sectional views of some exemplary electrode terminals.
[0027] | Figure 4 shows a top view from one end of the flash lamp.
[0028] Figure 5(a), (b), (c) and. (d) show top views of some exemplary shapes of the

conductive portion while Figure 5(e) and (f) show cross-sectional views of some exemplary

shapes of the conductive portion.

[0029] Exemplary, non-limiting embodiments of the present application will now be

described with references to the above-mentioned figures.

DETAILED DESCRIPTION

[0030] ~ Referring to the drawings, Figure. 1 shéws a cross-sectional view of an
exemplary flash lamp 100. Flash lamp 100 can have a tubular hollow glass body 101 for
containing an excitable gas mixture 102, typically consisting of a noble gas like Xenon. Each
end of glass body 101 has glass wall 103 and electrode terminal 104. Glass wall 103 can be
annﬁlar. Electrode terminal 104 has electrode pin 105 fused to conductive portion 106. This
fusing is done prior to the attachment of electrode terminal 104 to glass body 101. The
configuration of electrode terminal 104 can be that electrode pin 105 extends transversely
from conductive portion 106. Electrodé terminal 104 caﬁ also be T-shaped. Conductive
portion 106 is external to glass body 101 and does not contact glass wall 103. Electrode pin

105 extends from conductive portion 106 and into the hollow section of glass body 101.



[ 0027] Figure 4 shows a top view fromone end of the flash |anp.
[ 0028] Figure 5(a), (b), (c) and (d) show top views of sone exenplary shapes
of the coNOQRetzo9es4poOrt i on whi | e Fi gure 5(e) and (f) shO\RﬂEtSGQQI-ZQQQ!IlVonaI
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[ 0030] Referring to the drawings, Figure 1 shows a cross- sectional vi ew of
an exengippes; silversér alkayp of @0y Oﬁleaéhhﬁanﬁhqm surfachaf coadedtysl portionll Vo gl ass

body 101 f t t ab t 102 | {
o7 nchhohe e YR A0 Sibesiny ELBLhEn MBHGAS R By
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term nal 104 has el ectrode pin 105 fused to conductive portion 106. This
fusing is done prior to the attachment of electrode terminal 104 to glass

body. 10fogaal CON A0 RISl pEREL 68 8ot S ThPlerd g AR OB leSiAT 00

pin 105 nds transver rom con Frvé portion

t er m naloslid g@ag V@dlsmﬂ?eucﬁtﬁﬁtad)@!ﬂrodé?@ﬁdm doeg npoEdritasd glidd wiall lexthfefeadlblyo
gl ass body 101 and does not contact glass wall 103. El ectrode pin
ext endsint¢raiediaan alrss imcanssr ki8odoes OBt Hoatach conduesve orine 48&t 1 i léfbeﬁﬁ‘%%s

body 10(1'or;fd X&ezgct 0991%54% (nfior ié‘{ep%&{]n%% Eggﬁéioﬁ' G {hgﬂeglﬁ “Tﬁ&%f&é‘rhfbe

made up O r sten or It
Conductlmmrmdraty (gﬂ'asi(}ﬁembm tﬁ% masletodfe &rpgd switld eondwgrtivet goriicnh 5106sﬂuk1 lage

ni ckel per,, silver or alloys of ne of them.The to rface of
conduct fi§ gﬁéﬁr"c‘lt%thf%all @(p&nggri/aeé? é(ﬂﬁéy §‘ﬁ? PoiEesggson %?WKEY S1aSH RRET 107
is the o8 fa%ﬁem'té?m‘é@l'aléh PRk %ém& ¢69 M8y ReAdOTERG R gneqbw%l h Yihe@aprect
flash lanp 100 to wres and to a power source. [0032]Internediary

gl ass menesion @8e avich nxge similanteglressingrthergbiromah net sekffer e thie same preiyieim.
gl ass wall 103, such that el ectrode pin 105 does not contact glass wall
103. Preferably, internediary gl ass nenber 108 does not contact conductive

portion[dB38] Thi sId andiR&aptsRrea EbDdinientPOvdri s@ﬂdelzﬁﬁe Ragace NI dvilddrdayer
thermal expansion rate t'han gl ass. Therefore i nternedi ary gl ass nenber

108 was 109 Sedder layse 149 tswlémdﬁé@ﬁt veldgomgtepal. Eeselnp¥eﬁ|0§ S‘P%?‘@}éefdpétﬁl&?h FGHR t he
t her mal afFBARS aﬁm/sr fr\;,%lcxv Aﬂ%%@ 'rbE fggnggrm? 63 08 f w&%mewpgee/ adl 3R I8 mher

108 and erne I"ar ass crack. Electrode”pin 105 has’a
t her mal mm%mn nxt ©. 7%1c:dsppem rTé1esﬁemaﬁ1amf tobdegllaes 169 ds thata a"scﬂrcbevmbtl naedt

:gr Lg: afmr gemgtdgllnge leE g%) Oosgfic?eraabqg ts1r1]r gceplrogfig:% sg%rgrgg) t%dch atlon and "

an oxide layer may form on solderable surface 107. This oxide layer will hamper soldering as
the oxide layer will cause the solder to not stick properly to the surface. The addition of solder
laYer 109 to solderable surface 107 (prior to the actual soldering) will alleviate this problem as
the oxide layer will form between the solderable surface 107 and solder layer 109, and the

oxide layer will sifnply melt away during soldering.

[0034] In another preferred embodiment, there is a gap 110 between conductive
portion 106 and glass wall 103. Gap 110 is preferably at least 0.01lmm. The benefit of gap 110
is that it reduces the thermal stress between glass body 101 and conductive portion 106 and
prevent bulging of the glass of glass wall 103 due to higher inner pressure when glass wall

103 is being fused to intermediary glass member 108.

[0035] Figure 2 shows an exemplary method for making a flash lamp. In step 201, an

electrode pin is fused using techniques such as resistance welding or laser welding to a
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109. Sol der layer 109 is a layer of soft solder material. Exanples of soft
solder material are tin and/or its alloys. Typical alloys can be an all oy
Wi th tinWOQRB9982 and copper, and an alloy with 99. 3 PCTISG26NRA0@17%

copper. The benefj.t of .sol der, | ayer 109 .i hat a er -d not_.n . et
ConPET orneedsim B oS AR e kerrin B e Ele B 2R o SRR BB IPS b, O
oxi dati p& chﬂﬁé?h & X béteorh AUARCITBY chRIURIOE poRldHCT G (Eighte 3HC 8e khbedddd stoxi de

| ayer will hanper soldering as the oxide |ayer will cause the solder to not
stick peupective partiond 06 (Figaeee3b)repeaddate iterough cerdugtive paspion oA Figyre 3¢).

sol derapl e, surf.a 107 (prior.tq.the .ual sol N i al | evi hi s
pr obl englfgtr?‘#eeplg%%aézaflg& rbevlﬂnlegft%F n ué{“\fxegg%l%g Hg%éayg%irr ag+lger§n 5@2}2 and
sol der Layefard Q@8ldeARthtdrA 10Xi (HRzuk@Ba). THel fopSiuifaty ofebhdt@y pdutidiNgos is a

sol dering. [0034]1n another preferred enbodinment, there is a gap '110

bet weens@derablesinfecepor ti on 106 and gl ass wall 103. Gap 110 is preferably at
| east 0.01lmm The benefit of gap 110 is that it reduces the thermal stress
bet ween gl ass body 101 and conductive portion 106 and prevent bul gi ng of
the gl ap®36] gl asin wep 201 0dh thtenicdiaby glass miember ispfuesd tor the wheemrodd pasofnhk|
103 is being fused to internediary glass nmenmher. 108, [0035] Figure 2 shows
an exenplestrqderigiyaal- 1Bs mﬁmeﬁ&%g\\éﬁ%@ﬁmﬁﬁ n herin dheformepf a hollow tups anghibe pi n
is fuse i Ng,.techni g 2 r-esi i r { 0 a
w0 20127 SEOAOR R BB EBhaNs e kRt SR EHE, Blchfbsky ThERRLmARKE) My

t er m namenfRef extsi ag at tafingliraeodid Glecelecoode pim Aofrady e jmémediary gldve ‘
bottom surface of conductive portion 106 (Figure 3a), be enbedded into
conduct PFEBEHASSSRT i%ac(tl‘—’li‘egfﬂn@u@b‘je%’rmb‘bnet rate through conductive portion
106 (Figure 3c). Electrode pin 105 can al so be joined to conductive portion

106 by hard soldering (or blazing) with hard solder material 111 (Figure

3d). Th&003dp surf dcelags basynence wabuigoend ballaweThe glassbodyehass Brss gpd aada -
0036] I n_st 02 int i ary.al ' d | -0d
bin ot pisangRad B @R, il el TR e N 5 TRORSE, GRSttt ARALBFMRTE

f or m of e inRrhedvatyudlessanembdrefusddeotit dhiasdried ifwthbepeniagbf @t first end, kealing
internmediary glass nenber. The internedi ary gl ass nenber, acts as "casi ng"
around thseorenig: dbadnteimnedigsy (glass gperyber separpich heelgriaede pindtam fheglass ¥3ls

not Congﬁ}tﬁt thhfe CRRANEL bhEIdRE hbi Mhtadk ggga%lhs% WhiRSEhQduGRR (ﬁbgti&}‘g%'x?émﬁnd

hol | ow. e glass body has a first en a second end an ach end has a
gl ass wad thevglads adyapdrtherg.is hrgapthepy&d3the tchpdwitive tpodite pidnthei gldsstwadl such

et ontit e RREOTRECToaritRg mokahient dedavar st o AEdeiner S0 paralced e

el ectrodeigih. fromthe glass wall such that the el ectrode pin does not
contact the glass wall. The conductive portion is external to the gl ass
body and there is a gap between the conductive portion and the gl ass wall

2UCh | 1, £ ONHSH 04RSS4t RSB nASo R B e

i nternedhéry gl ass nenber is fused to the glass wall of the first end.
[0039]In step 205, an excitable gas mxture is filled into the glass body.

[0039]- In step 205, an excitable gas mixture is filled into the glass body.

[0040] In step 206, a second electrode pin is-fused with a second conductive portion to

form a second electrode terminal.

[0041] In step 207, a second intermediary glass member is fused to the second

electrode pin of the second electrode terminal.



[0040] I n step 206, a second electrode pin is fused with a second conductive
portion to forma second el ectrode termnal. [0041]1n step 207, a second
i nt er nedigORO@es2menber is fused to the second el ect r 8G&/SG2m20p00he

;gg?”d [(BoggL ! ode heThnahs, miQetBie dlnsde i Al Wl L QORAL A cNBdaN a3t ep

ond el e pin seednd 1 nt er medi lary gla

fused t@ember Risédrdar iseﬁlsertea intb e qraiignd thd sdcbed eel; seutingnkk ojx@ald. ng t he
opening. [0043]1In step 209, the second internediary gl ass nenber is fused
to the glass wall of the second end. [0044]1n step 210, the conductive

port! onygegsoat edy Wl Do gdlthe SbAE ;A@gqyegfa&g Bl ke b%prsgqlgeftggtg@pawﬁlg opver

the con ve por he  so orne prng t

conduct fhégeqtten@n i nto soft solder material. [0045]In step 211, the second
conductive portion is coated with soft soldering material to forma sol der

| ayer over the second conductive portion. [0046] The fusing of the

conduct on)ﬁ4PO rtiof, Etgp t2ﬁ8, ﬁlee&;n"dﬂ%e%&igﬁ li€Ro&Ed AR sSHt %&dg&@ material to

form a solder layer over the conductive portion. The solder layer can be fofmed by dipping the

conductive portion into soft solder material.

[0045]' In step 211, the second conductive portion is coated with soft soldering

material to form a solder layer over the second conductive. portion.

[0046] The fusing of the conductive portion to the electrode pin (step 201 and step 206)
to form the electrode terminal first, prior to its assembly with the glass body is advantageous |
as a solderable surface with a large area can be achieved without increasing the overall length
of the flash lamp. Figure 4 shows a top view from one end of the flash lamp. There is
solderable surface 107 and exposed glass portion 112. Exposed glass portion 112 is the
portion of the glass wall of which the solderable surface 107 does not cover or overlap. The
glass body end area is the sum of the areas of solderable surface 107 and exposed glass
portion 112. The area of the solderable surface that can be achieved is greater than 40% of the
glass body end area. The benefit of a large solderable surface is that it eases the flash lamp

assembly process as soldering becomes easier.

[0047] Another beneficial result of pre-joining the conductive portion to the electrode
pin, prior to the assembly with the glass body',iis that the thickness of the conductive portion
can be reduced. In reducing the thickness of the éonductive portion, the overall length of the
flash lamp can be reduéed Without sacrificing its illumination capability. In accordance with a
preferred embodiment, the uniform thickness of the conductive portion is between 0.2 mm and
0.3mm. In a conventional flash lamp, it is difficult to achieve this range of thickness of the
electrode because if one was to cut or slice the electrode, one may damage the tungsten or

electrode pin portion.

[0048] Because the conductive portion and its solderable surface are large, another

benefit is that they can be designed so that electrode terminal of one end (the cathode) can be
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to formthe electrode termnal first, prior to its assenbly with the gl ass
body i s advantageous as a sol derable surface wwth a | arge area can be
achi eved wibt2omutoossacr easi ng the overall length of the flrasscrenmoodky gure 4
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cover or overlap.” The gl as ody end area is the sumof the areas of

sol der akhape satiifeathe cbfduative pextiws eflthyl ade pan thavm a bRy gomhleshapeallus helpe to
sol derahl ¢ surface that, can pe ieved js greater, than.40% of the gl ass
body entiirada S higvsBnd Ao a tegtteequieh WL hitp degiseetnphel otslEe
t he flagmemsqﬁﬁggﬁyﬂ%q&gﬁgsﬁ&wl dering becones easier. [0047] Anot her
beneficial result of pre-joining the conductive portion to the el ectrode
pin, prior to the assenbly with the glass body, is that the thickness of
t he conffedive poFiguon 5chowbehe ediomsdut hon-egldwsiivg shigestthé chripssvaoporting
conductiye portion, the overall |ength of. the flash | can.be reduced
Wi t hout O5 &8 F1eeIreRnlprminal CRY Y B IRoYM REyPechyE AP BaEES pPRn £an
pref err gd, Qi fPRNLhapt REiMAI 587 BdsHhkdpREFRRE shiecMUGabY EFiBRIet 49 nk S
bet ween 0.2 mm and 0.§n-|m In"a conventional flash lanp, 1t is difficult
to achi dise shhps (FigmgeSdf Rigre Kveswl digurh f shews rthelerdsecetimpnal Viewhef wemet o

cut or sli t he el.ectrqde, one.nmay danmage t tungsten or el ectrod in
porti onpos[sgg‘ié BER Q’t?s“é’“g}’i‘éﬂv@d??&ﬂ%‘} %’(%gﬁ%ﬁ?‘feo nhﬁoéned(a}%ﬁ’ > &b Plaeeg%sbgnef% t?req?%lee
are | ar ggnp, anetiassle BRARE ichbndsetivh pbrifdAesulbe Brddesthgrethod® (HeaativedlsRigtanade
term nal of one end (the cathode) can be WD 2012/ 099542PCT/ SG2012/ 000017
di sti nce casd shapsdicaadicsivg Preionreomd broused dex the deodeiprpifiae) Bde-tlmso dpmer thend
(the an .. For, e I t:he I i I of
hecat ROk, 8F U BAIRLGud U89 TG RORTBP T rhdferCO ML 46 RRELARE, 1
anode caortivaveTle @adygrealortsdapad sdhiembledupfacésocatli dl odiayn di fidrentpattems i.¢.he

anode and the cathode which will help reduce incorrect polarit nnecti ons
during £¥& 13 28R PAIFH Q5 &EHIET JResh Qeta%pkf Jarky desiicpinn Dppasis Matigover:
non- exhgustdMRictivd phSRnt RAd GBRAHGId YERRS tthARIRf hAR @HBLdt @dRrd BsrMpdlatitycan
have. From a top view perspective, the conductive portion can have a

r ect anglidenshageon(rirgesee 5a), cross shape (Figure 5b), hexagon shape (Figure
Sc) and disc shape (Figure 5d). Figure 5e and Figure 5f shows the

Cross-s j onal view of so ossi pbl.e shapgs .t he. conductive pordt.i ca

al so hai@(go&or exAHPIET rp?]tggﬁi] olyRPHH fcgp lﬁc?tllogs‘ﬁ P, ™ te?%lgt‘ﬁ%faﬁf?ﬂﬁped
conduct iny&nB@s b}o%@rtﬁ_@lﬂndthe%oﬂ&%ﬂiv@: q;lfort‘i(hﬁ. pét Mﬂal&,rhﬁ%*oh‘gag)éetﬁ Aatedialswth

cross shaped conductive portion could be used for the an (positive)

si de. | s siskelgdandpe userbfop dhegandyctfe poidon fmphecesthaglefecgatiyve) sydaivaideseimsl.a@ by
t he appearance of t.he t cond LV i . | V ri and
sol dor BB 16cy Paeste Sl SRHE WAL kP aht BB Baf AT the Fn R b Gy
pat t er n sidle. Bha'pslerityeah tipat Beadabily fdentified aithtaymaghent i fi cati on pur poses.

Mor eover, the conductive portions and sol derabl e surfaces can al so have

different colors for polarity identification purposes. [0050]Another nethod
for pol 4993l i dentlnf theatapphications ginlese precHicdalothefivish, dhe fEFBht "REYPHIEMEC
propert in nt : i F [ e net HCvar
ot or 1 ol Caevers A EPHEcRY SaRBG (RRZor. iflenddARDnednl SRR Hhiiive

cat hode I4rp@ggd suoh)thst tiey iMeidde recrpdarlementnbut fley pamiginelusionndtaddithal, cem be
used for the conductjve portion for the anode (positive) side. The polarity
can t hefXBlcidy &g F@E}?PFSH ed with a magnet. [0051]1n the application,

unl ess specified otherwi se, the terns "conprising", "conprise", and

gr anmat icg@dHvari an r oo dw Wenr ese " y hinGlust ye"
anguagd ST "t hatit HSTT BBHnuaRt QR BhCRRDbon ERERE GincchRlcHE ¥€
of addi tcompdhentsontheXpindatidng, typichlle cheaheie3¥6of tho 6aRidAmlues abréigpaatly +-he
term"about", in the context of concentrations._ of .
4% of the stated value, more typically +/- 3% of the stated value, more typically, +/- 2% of the
stated value, even more typically +/- 1% of the stated value, and even more typically +/- 0.5%

gf the stated value.



conponents of the fornulations, typically nmeans +/- 5% of the stated val ue,
nore typically +14% of the stated value, nore typically +/- 3%of the

st at ed vavoepizmwpenrtypically, +/ - 2% of the stated val uectecem2mosr?
typically +/- 1% of the stated value, and even nore typically +/- 0.5% of
the stated value. WO 2012,099542PCT/SG2012/0g0017 kgpﬁg%ghrou hout this

di scl oslfP83] cer t al roughtithig thsclosate, sertyin sgbodipents mey bendjeclotsP iae range
descri ptian ek bR Rk JorRe: QK GLHiGIRE Gnd ey Rl o @B ot
shoul d 1Er(l)o thgﬂgggghlgﬁgte)glas §h%?ﬂr§ﬁ géx%ﬁl%{eg}; F(lﬁm ta(Ilelon on tgee‘l?[g’cope 8 toe

di scl oskeddcomtigebas Acimdlegibieglimitatidreondthecscoppt ofcthe discksedirapges Aaabdbdigty, the
considered .to have specifically djsc]osed all.the possible, sub-ranges. as
wel | asd§SHEAPNATHRMA raREm R Pe cntileZct o Sessife aﬁg&fm@eﬂ BeRRsPBLe sub-
descri pltahg{b A wal ?@ﬂﬁﬁ/i@l}é‘g Ruferitdl Qaluts Wathéh ﬁﬁpﬁnge.%r@%gfi?ﬁ&‘éribﬁorhéy g
speci ficafl'y disclosed sub-ranges such as from1lto 3, fromlto 4, froml
to 5, franpe udhas4ron ldmo6hbulddhe donside3dtto haveespecifically distlosetssubmdngdscualh

nunbers within t range, .for_ex l e, , 1, 3., 4, a . . This plies
Fegar ) BSOBi oo e ddpr: GO% hEP Saltae 2 b 6 ol Sppfents PRAES

var i ousjn@ivi@ial ABRbEISGALHR Rt dtheafhrRkahpeNS, 0f, #he ABW. ThatdppleydehrdRs
apparent to the person skilled 1n the art after reading the foregoing

di scl osofrtbe Widadduof thepaeei ng from the spirit and scope of the application
and it is intended that all such nodifications and adaptati ons come wthin

th th d claips. . WD 2012/ 099542PCT/ SG2012/ 000017 '
AN G e ot e T e e
nobl e gas1idhidrH hal e P ShréMOte RS per6@f RkEled iRtk Ngt AfteRIrbaddef it Here@ding

openi ng;_ an el ectrode term nal at each end, the electrode term nal
conpr i sflisgjosine avithont dapertingrirgm dhedsnint andsenpruel the epplisetipp and itHeindgklgd shatve
portion_jhavin sql der abl f X - el ] arranged
such t h%lgI S‘fcfﬂ?erg%%ﬁﬁ%cotnls \E/lrelé) %(garp ?allﬁ('% g:&gmee%tehru}lgllte Q? %‘%t (ﬁ}gfl‘é ?&g&g 8%%%1%% d covers
the wall such that a portion of the wall is uncovered, and the el ectrode
pin extends fromthe conductive portion through the opening and into the
gl ass body; and wherein the area of the solderable surface is greater
than the sum of the area of the solderable surface and the area of the
uncovered wall portion by 40%



2. The flash lanp of claim1 wherein the conductive portion has a thickness
of less than 0.3mm 3. The flash lanp of clainms 1 or 2 further conprising a
sol der | ayerovgps4and i n contact with the sol derabl e suPfCas62012/0000he f | ash
| anp ofcﬁ%sone of claimse 1 to 3 wherein there is a gap of at |least 0.01nm
bet ween e conductive portion and the wall. 5. The flash | anp of any one
of claine 1 to 4 wherein the electrode pinis fused to an internediary

gl ass nenber and the internedi.ary gl ass nenber separates the el ectrode pin
from t hd wal B fiashfampeempREng| ectrode pin does not contact the wall. 6. The

flash lanp o f i . i : | i on
conpri ses onét‘%’maé(r%g%&g %%gb(ﬁf#ﬁg%gﬁlﬁaﬁ%g%ﬁf’gwg}ég%g\r@ogg%er and

ni ckel . 7. Teehfdnd$lvingapvaf ddimngareomhirg;ai ns 3 to 6 wherein the sol der

| ayer conprises tin, 8. The flash |l anp of any one qf claipns 1 to 7 wherein
the conduct i %@ elseiredeotsrminat ﬁ%eaé?‘&“fir B)&é%?%%wa r‘i%{Tn"éaﬁ COHPTSHE MWaGledrafeiiiRr ent

and di SEj i : i : ; ! i.on of the
ol et  orseP B £ B AR e BT B A e RIS 00017 o
The flash | athe ebdctrady teoménabd Brrehgeidrrmch thao the oahduaiva poiteoncie msiieatal wethpglass on

of the electrode termn a ne end. ha di ff.erent and disti i shabl e
pat t or nbPOTAY HO DR DegBR s BrHOGR G SPUdE PORYSREr ADATe BEHNE 108 her
end. 10exi i fhdAsie doARBctRle fRRYorPMEouh (64 hdRinglardddn® W 8la8¢ Podyha@ngonduct i ve
portion of the electrode term nal at one end conprises ferronagnetic

mat eri al  andwhheirc tredarea iof hepsnidérable shirfa¢reisedreater dde the swmnradl thaaraated beher
end conpr.i,ses, non-ferr neti.g material. 11. A nethgd for assenbling a
lash | SRS thEAEE ob fedPeoard] gt borlondSi 4285

R elect r ode pin to a conductive
portion to forman electrode termnal; and thereafter, attaching the

el ectrode termnal to an_end of a glass body. 12. The nethod of ¢laim1l
wher ei n2t he dheflagh lamn alcelping | tvheran dag sondaci v parHar hana ducluires of less Blalss
body conprisgs the steps of: fusing an internediary glass member to the
el ect rode pin; ¢ :

3. The flash lamp of claims 1 or 2 further comprising a solder layer over and in contact

with the solderable surface.

4. The flash lamp of any one of claims 1 to 3 wherein there is a gap of at least 0.0lmm

between the conductive portion and the wall.

5. The flash lamp of any one of claims 1 to 4 wherein the electrode pin is fused to an
intermediary glass member and the intermediary glass member separates the electrode

‘pin from the wall such that the electrode pin does not contact the wall.

6. ‘The flash lamp of any one of claims 1 to 5 wherein the conductive portion comprises

one of or an alloy of the following metals: copper, silver and nickel.

7. The flash lamp of any one of claims 3 to 6 wherein the solder layer comprises tin.

8. The flash lamp of any one of claims 1 to 7 wherein the conductive portion of the
electrode terminal at one end has a different and distinguishable geometric shape from

the conductive portion of the electrode terminal at the other end.
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fusing the internmediary glass nenber to a glass wall at the end of the
gl ass body. 13. The nethod of clains 11 or 12 further conprising the step
of coati NYorzhR/WBHAuUcCti ve portion with a soft sol der mat€MiIS&R201204001An
el ectrode termnal for use in a flash lanp conprising a conductive portion
fused to an el ectrode pin. 15. The electrode term nal of claim 14 wherein

the el egt r odenpifasieXdn@Nds ahy s AT At f e wheredtduUCIHdveEROpdition.oflifie The
el ectrode termnal of clainms 14 or 15 wherein the electrode termnal is
T- shaped. electrode terminal at one end has a different and distinguishable pattern from the

conductive portion of the electrode terminal at the other end.

- 10. The flash lamp of any one of claims 1 to 9 wherein the conductive portion of the
electrode terminal at one end comprises ferromagnetic material and the conductive

portion of the electrode terminal at the other end comprises non-ferromagnetic material.

11. A method for assembling a flash lamp comprising the steps of:
‘fusing an electrode pin to a conductive portion to form an electrode terminal; and

thereafter, attaching the electrode terminal to an end of a glass body.

12. The method of claim 11 wherein the step of attaching the electrode terminal to an end
of a glass body comprises the steps of:
fusing an intermediary glass member to the electrode pin;

fusing the intermediary glass member to a glass wall at the end of the glass body.

13. The method of claims 11 or 12 further comprising the step of coating the conductive

portion with a soft solder material.

14. An electrode terminal for use in a flash lamp comprising a conductive portion fused to

an electrode pin.

15.  The electrode terminal of claim 14 wherein the electrode pin extends transversely from

the conductive portion.

16.  The electrode terminal of claims 14 or 15 wherein the electrode terminal is T-shaped.
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