PATENT SPECI FI CATI ON (11) 1 541 502 (21) Application No. 12321/76
(22) Filed 26 March 1976 (31) Convention Application No. 2513 812 (32)
Filed 27 March 1975 in (33) Fed. Rep. of Germany (DE) (44) Conplete
~ ‘Specification published 7 March 1979 (51) INT. CL.[err] HO5B 41/32 Q3B
15/ 05 (52) Index at acceptance QA BA Cl6 Cl7 Cl18 Cl19 d C27 &X YA H2H
23B 23G 25G LD1 (54) | MPROVEMENTS I N AND RELATI NG TO ELECTRONI C FL{} >
W, AGFA- GEVAERT AKTIEN-  circuit including a stabilised voltage

GeSSELSCHAFFPA'FEIN'E SPEGIFICATEON connefid2d t ol SdbBORt of 4t e

vol tage con- according to the laws of the Federal Re- verter and d
el e@yraal) AppldatiehNar23a1grsd SQE)Filed 26 Marehf 19®r many Lor
\{/haéa,ﬁll) rﬁowenmAmhcamhéToel ectronic swtc /{ﬂ BN
hergBy( ﬁJ@rl? thes bt 8 b2 ﬁ’é‘dlzﬁll‘ﬁr‘éﬂgﬁ@l"vol e it nd 50
| nv%t i Gl y ddheiain PRoENt conduct s /ARG
cur nt(SImWT mﬂﬂmﬂmﬂo us, and the nethod by f 'y
* and,..f.,l n VBPEBHISI®S is to be performed, to be R

'CII‘CUI'[ rly described. in Q¢
trigger thedz ?g%gfd s %,g%gréﬁel ectronic 10 stat® .
sw tch bei ng2Hr rzanngs«amlrn of f sub- 55 The-inventionTerates to ignition
of el ec- seﬂuent I éﬂ t he threshold switch, when turned tronic flash
appar at us, VAMENTSHIN %ﬁ%’fﬁﬁg?'ﬂﬁmomﬁm tion capacitor
phot ograph| c equi pnment. - through the pul se transformer and
“t her eby () f | shbuldea-GReURF € AGERET LRl ﬁdﬂﬂﬁg'arkfcabﬁﬁw YR dofrcé he flash tube

S an i greessmscryvigl &-bodf coipbrate drganrselacbonnéc&dnmxhemuﬁpub htsmﬂ’esescoaﬂd age pul se
* whi ch fheela vegior a0 @R elpgttoic syifrl g hi ¢

oo e e i IR

i s advanats fod whithald pry it alyRtentl gUivhiclGurednt t he el ectronic
openi ngasobe aramahm as, s ttheemetbal bshafrom hibe sabdx&edrsom andh dowvipg nn on of the

t hresh ri‘lepfifé‘i‘ 1‘1 ulat ‘FF $20 the shutter
s Ty ﬁéngigs%?( i &0 Iyat(f’[e o?nmné/ fh§ ,é%ﬁﬁ Slecle a5 Us may in-
65 igni trmem:vafmoﬁﬂelﬁkse«tbtlgﬁmmoffdleashse‘qudaﬂy rmsﬂmeheld soiteig@hén ppined oel ectric
& transd@l@m fleshn apnarat, raed sppcigllynit hom.e gingo thheigniiphmt capeciighi ch to the
i electr “ﬁg‘ §§‘\£|& proye &Fﬁg{ﬁ%?ﬁ ones fully
< opentgricifto % S87% dﬁqo kROt AtV 68! ect roni c
* flash iheibbreha:sﬂa)tdmmerapphraﬁm thérr egehmlls byvmttm mhnralscqugil tp thol t age 25

respo ng@mvmmmtas pdvgndes WB“OH fo the  delay bet i“aﬁﬁa ng stabilised.
c: gﬁ;ﬁfb ngﬂfg tmﬁﬂo‘?}ge%‘ t“mB’é’cﬁl ggﬁ%ppl y vol t age
T

t
ﬁzl | Th trﬁ'sh tﬁfﬂ | MThe | McirdiGe Vigdht Aygperatup UhBein- G5 age i s
st abi | 1gsxaoh tfhaen ¢1@tmm¢ ﬂahdebe st bereclivde- a \iiszodiectnin ytraneduces eagnnegted gnit e a

f|ashbgEl ki g&@v@?‘w B £ tf’ebe_ ad;cﬂémww 3 SIS %gi%wj ‘%gllsed for the
| gni t | Sfecidn T égﬂﬁéx%ixbgl Wi HslePN b thiothoRURARLY HOubRPaoltdge t he el ect roni c

30 df5 telponse|amta fash bulb.| ash tube of toﬁﬂeﬂkl&ﬁﬁtﬁgarheihg sfabiti€d. apparaus. |In

addi ti o\ Mhahthealhv n fif nro Becpyse the s/um?ly1 V<1>t11}age glf the delay  gswj t ches

such a%l%%‘:g d%? e ﬁ%‘?‘&%}g‘ gnthf’bémlﬁﬁ’mwn el ectronic
mhé hnbﬂa Qer PithScwabad, in

opermt ofothe ele@mmg ﬂaq:hlmbeogr apdkcgonanfash. apparatsl Uy aiditiomi mmmwgﬁ/ol tage pul se

but at flash appaEaiSageous ellnéac W‘@E{ﬁsc‘melﬂ"sa@bes frgni St i ned ti me
after § A E’ﬁg %ﬁﬁéﬁ; mg%g a“thasn 'gun and the 80

vol t agfited ySﬁl ﬁﬁﬁuﬂgSvolﬁgHrﬁﬂsesm aa |ﬁﬁh1tigd(hﬂly pthezc&bbtﬁmicr i fash r ansducer is

arr am%%%ﬁ@gfmmddme vadter é?%lgm r pEPATay %ﬁg};qﬁfﬁ%&b@ Paphi c
. camera m%ggg T out put
A advantﬁé‘ &wgﬁ%;ig%q%%%t fdvﬁnt abf-a Yiodlé BLocRArOWamlt terninal s
whi ch outpimcﬁmmhhh@ﬁiﬂ arg)cdnh e A0 Sroegy |the plmmwhrA@amt ed to the
4 f1astd lnegmto éhq fla Wcﬂq léqlﬁ‘@Lﬂic‘"&a ’ée ’EF§ ‘F‘gﬁ‘ﬂ?‘ﬁPﬁg n el ectronic
-85 for { gi ivieicold a%g fa;tf’r mﬁ Qﬁg and for
Lignit i a Juirém b v a%ﬂv&iterV\bl rd:g&laﬁﬁgl’ﬁadﬂ appar at us
The f agilset theatfomoly beineqte g0 o tus Lo rsepratd K@mﬂ@lhéon/@ beﬁggverter
for 4eeppheiter. #pd PH@""E“@H Wﬁ‘b? "H’Fm$ | dispensefl ythois a fpather advanipges connect ed

to the ignition tus or separate termnals for themcan be -

M




45 capacitor, and a threshold switch, a timng dispensed with, is a
further advantage. 90 2 | 541
502 2 _Advant ageously, the electronic switch is

flash gln) 1. which incl “Uudes an electronic a thyristor included inthe

voltage to t circuit being necessary for operating the flash
tube 2. The ed by, means of a glow | anp which = base 100 of the

fl ash apparatus21 is ‘designed 5 is presenti$qasor ndi cating pur pos,es or by2
to fit into an -
Thus, the supply vAdiatagbusty, alereEedrofiolswitchl lsasastygm) 1, H‘he:h\ﬁﬁélﬁcnganfmudn
timng circuit be@dhﬂ@to# welyded tta@mwwrc@hdve flash mmsth@e %@%&?‘

af fected by fluct JEE B’@% bRy i gegmwmfﬁp
appar at us, whi-chs g t\f 5d 6 @¥n dtﬁc nts’i

is 10 vari es bet waeansoofhu ! e;vdabdge 'm.” wided van, a iclihega: fidras flagpugun, The
enpl oying a fl ashé%% Fphe & !4%‘ e3sa qhmset Mlﬁashw Q/GM 7 on4
The base 300 of g Yy e W rg(gF gfut

designed to fit 1p By %g];e % 6 mE' ‘b ig aQﬁ‘

vol tage supply smﬁnonm thermslattfoa@mmwesmie shomlmsemOaxﬁd:cfﬂasthﬂné4tmahon

a¥ bulb 75
circuit includes &8s¥vaeRpEng , I?’f‘?et | 4 H‘ns '
Capaci Lor wi ch ca E Bks w‘ﬁl 9°1‘ﬁ‘;°@£é"pg§l 's&%ﬁ: o %&"%&m-
part of the 80 uslchRcitorSihschGhn ealx&a)amv&ﬁmwmsn@ aoesmbeﬁaﬁﬂtpan of the 80

i nvention. - curr ege mmohe/hich osteryes {ohsupply i vprﬂsgftmn‘t@heﬂ The'_ rts of

a canera i mredi at €F”§°n§é1§’ss§3‘e ”m’f bej hEe PASOLA oF eia jimp
§ﬁEth 18 cﬂ%%l{vgﬂﬁ 2% & '%A %ﬁ é;ﬂé

timng circui . flash tub 2 and the electrical conponent supply
b| S

ciated with a fl b il B e
hol ding 3 the2pladkat 5evelblbt 13 myxﬁsaﬁerlast@dr faccemasmb'a%hm@nﬂsmmlhd;%val 6@:&1@85
ROPISS agy5
this resistor, fe? rﬁfoa " :
and the flash pl aqgi-ﬂgrh SikthRa] Wabeingl tiGedtiida i ) ok

suitabl e for at2adthisexrtingtished lae theampaciter bmmu@tme cmmal@ hﬂ@gcapvangr ter-s90
canera by their r re bas rt| S.:
current and and 398 may F‘Bﬂa Ptrﬁe '
as the capacitor heqamuonqieﬁsdaﬂmemfmt g f&mﬁwpmgﬂmneoﬂbmﬂd # attuated 0
fully charged. 30 set bythetlmmg circuit. Thethynswrﬁ?malbstwe@ndlﬂoﬁtameehshos shopm 6% 65

to the The stabil# . 1y s afE% fletand
the other is cONNGGl et hidiite BaNon ?ulé‘eV\'totﬂlEe yautﬁitqemm 3 the

el ectrical cont aciﬂa,sﬁ o oau:rslamngnshlt Hpvel opdnd q:@mielaitmcom I'8d wﬁ:’cat:hebemg
art. 7 of . 't he-'shoe teraegh;the ;

h b 35 P?T@ﬁp
E | %r In;t glr r cﬁ: '?g a%eﬁﬁofﬁ%ﬁm%mﬂﬁ i

95 duction peri od ah-ﬁxg&i’ﬁta hgoragd Riepa- O Bne élﬂd;vhi'ch=oﬁ hieS‘suEI’oE &ﬁ%ﬂiﬁnt

the thyristor. |nslv-eepeist91r. -%& 3« H@Imé’ehﬂeh@tb@bﬂ)ﬁﬁ%
a = ’ <}

T {
Comiac Wi Che SUHRC f"omg%m o

a flash gun del ayitorTthe geriotl @pn ng‘thG Zsmr ate@sc lofyktal % andorhichag f SK} ﬂ’% 105'
i

c?p' T "ie@ Qn& Bzo'e baShied
"gate open" pi ezaechweidiice mmrtyesménuoﬂ wilt 0ow aahd ﬁhedd/.er about the
through the part e déscuited. bhwey A Y! ighre-1 da*@% jegaelectric
circuit conpri sf‘%&reglf%\ & s e 1 st’H‘“t . Fj;;fﬁ’ﬁf,gr
Zener diode and a Hi&sd 9t ara peﬁspecﬁfeysfealof%es nﬁﬁsemr , . I'"EneRprir@t1ed
at arranged in pas W|th t he, stora e capais: unﬂnete?lmh wiken dhe ﬂeveeéocsrbeglae R
side of the pie 1“‘11’1%1’ec n PF“(S‘E, '
crystal 9, and 3o ﬁi"@én & &i‘é““ § G ge qﬁﬁgh dt p’l‘ix %“E

resitor in ot hel’pﬁﬂdﬁth lhveeﬁonon the ot- heneaa de le\fer

the storage capaci thigure 3 is a tPiil e
Several. forns 0%5 W‘E&% B 0%

attached in acc el nventl on W | la dagiéta BTk

Stﬂ\l@aim é‘ef*F@Sm’e

and towards the prf ] e‘i?ﬂs@?%@ >45 ftérenc.g 1o &eﬁﬁwsw_-“

crystal 9, and dra ned IO > Mkt
fromstriking t e m@z@s £ Qlapraf ﬁfrﬂ;eséxamﬂnbyafdwﬁgldyed@une peproviguat by the
vi ew of the neanthirdfform oﬁﬁaMop l The smuit naﬁ}saﬂawhlsh is the first.
i s under tension S 1s ,ézgy&edk sinyeng

of a flash resgq r@jpref oh 3k SRS, OF

contai ner suitable for voI age pul se for a flash gun is prOV|ded at . 115
attachnent to a camera, and does not form the contact 8 by noving the
stop 14 to re- part of the present invention. | ease the |ever

10 which then strikes the Figure 3 is a perspective view of a detai
pi ezo-el ectric crystal 9” under the influence .

an;"i
s g
@

fggs 1
| E g

ajpgaaaﬁs §9§h§8@w1¢8 1&6- '
&bé etivgadn iFg, 130 __
t he | ever about th&-‘;émeedssaaﬁagbadofﬂwclrcmam oné mmmkwlw mmemwlab.jlat/thmaﬂt: end' :

: yed '
vided .for the flash tube 125

g% \PFeW R

R
[

L RRATe L



of a camera suitable for use with the appara- of the spring 12. 55 tus
shown in Figure 1 and the flash bulb Whent he flash apparatus 1 is used
with 120 shown in Figure 2; a canera of the type
shown in Frg. 3. the Frguré 4 isa dkia of The circuit in one

initiating voltage pulse avail able * on- formof th ar us;:
e-the Figure-5is {ﬂ gr Afyof the
y.==% A del ayed 60 nd f of

t act woul d ignite the-flash tube befor

circuit in a canera shutter opens Fuly <:

t he appar at us; sand _pul ses4ms0st - be pr ovi ded for the flasb tube 125
Fi gu : . L

_pr OVI deuismpparameshsm ndrid. @rifchdks imethaamaair lpStentlal to its mmal valve.Ci r cui t shown
i qvelettronmm&nmksﬂthéca‘mrdsx vdiageer 1 iThre o@ctFl4gi felsasgdoronpanying form

,of the H“ﬁ’é;? “dﬁ“‘a %‘”hf ’t‘h 1ks 28305 he form of
¥ povergdiy ngntﬁo“‘f'i‘éf.&v&sf%m pt M% fﬁ%bgi%ﬁ i GSysht agmonl y

! referreghsd Gira® of waich Ohiero i as‘mb flﬂxslt@'[&llptﬁl’sﬁﬁtﬂlfoﬂ. h&he 130 1 541
- 502 primary Wmdmg 20 of the ﬁ’@sibmm at 4it§ ncl udes an

o oD FURG SRR

-converdasr wilﬂh:ngtd»f c@fansfﬁml‘:lf a9'|$q Stalire of the thyaistol183, thiy 1stshmheddne striking

| ever <8 Fa c#ﬂfdc hﬂ’@?s lisi igpitipm; Sprimary the
pl ezo % g‘g‘;ﬁ%m %cgl }h ﬁ\ ol pa g 3 &ihm P transfor mer
1stor26 an@'ia, 1 itPiwovhdis. B sQlel 80 second

L
¥ O

on Thqunnectedr pavallel dwitlg thzcgkm lanipe mm:ssdsoar mrlt &Bthe retuctiongje teeapaci tor 29

from 75”\?1&‘1 l?”t up until the Cinitial
vol t agé! “é‘é&}g@fpij& @sﬁ% E’;ﬁg‘gg ?ﬁg‘g‘@m resistor 32.
When 39 ih haranal g e tcﬁﬂuﬁ Below3BY loRBingWhiirént Ral@agiaci t or . - 22.
The sec#mn nes1stqra§9a@ rthyustor ?&Zande@(medsof thé thygstered 1t rﬂvmnm chpBodZk y wi ndi ng. 23

of the° %ZH T@ec‘i’ ?}%Ppg@og““ : s swi tched on
i nked Sitaa Sead I@%—e oBeres b balTo. °mpa9&f§§eﬁen g8 m‘%i"iii %g%stgges the
i gni t45 ovaluesC ofME indsidtors326 end02808ke sich uﬁém ilgveldabadw e tharistbr 0he  t hr ough

_the puIiE@ ﬂftplaﬁsfs ml%@wr%éa&eﬂlec hoﬂdma @wren,ta'ﬁ'@l EIWOI%ﬂFS!} tgbeseries circuit

Lof a LIS DR, U (e P WPOREYE on ¢
: reS|st(y1§s & & of V PeTeY ‘-.'r‘ ¥n PN €l ectrodes
. de- 80 tEdiyeistbe dsol . that phﬁa;hstmﬂor wthdnh xhathazt 5 ’dwtlie eracshawels fally ¢ result of

the r ed#f ?‘f)n Ln phe ig-a seriesoPerr ciieth 3&1&% gh- internal
oo Ul b T e R o g
I In

capaci ts@bde df@akﬁ is@Bnne Q&3 G high rohmﬁ %e29ppa$hﬁ st orage

capaéﬁtrasmg?mcwhnleat @hiosers tsuchathet  ita pdhown oy F205.cths Blowslamhati’ is met tr rent 20
in par nstor eynﬂiaﬁ the holdingqurrent of fthe . u‘fsfd ﬁsoﬁé’?l?E‘T tor | bel ow t he
hol di ng & i &@L&@ 3§5nmheqma@snat w%@ s s sa, a capa- of
“the thyvmdiﬁgacﬁf \Ahﬂﬁmhiaes& a;om-t r&e Qi sc¥its 4535:fdler The

cont H@Inecta@cnarﬂ@elewm‘é.:tkyrl noegtedeint parefiet fwish 1€} mamtlﬂﬁ of the

yrigten s apdd , 46 hEo
thyri st %:;3 : \1 ‘,’g tﬁ%ﬁc“m 1 i"*g{f&%& resistors 26
and 28o|mtmaa ypah@ frafgeniht! | ditof BY.St n supply the

cur r.entthe ignitibrecapdvitor ha@ged whrbughs sm?agehepmlﬂtmm& sﬁﬁes&litduﬂ& are such 31.

Thi s 48 4h5 Estten @1 thF Iy ged 5 ﬁheh'@néft HPag
caIpZm t%fd %gv m%% %mﬁﬁp’%ég l1 ubZ1 ghar ged

t he curtlieeﬁwnsftda-mm mntﬁermy eng-e -comBindtont43 arﬁhehgﬂd y ‘a del ayed

pul se_sprd.otriggepige wbm &?gh@tlh 41l ash appar at us
and f,,"“ 1, POt ﬁfm aﬁ% ﬁh%ﬁfne\:/gg 4%oH3 whi ch the
pul se e nfee i Q; n&c}lﬁod M‘:&Ja% ehe t hyri stor

*then ttll}astoass mmlamtdh@f dumomlsﬂout\mbargemceédslmg' r@ﬂ&@e p @et hyristors 31

L0 % B R b mf% TR e pell o and

" appar alasl taykifai 3 ls@itdhes BSEL S |tse &é%nb& ICRBHIRE sed to a
hi gh- ohpfWhen the thyristora3ks is G@Prdoqd tbapﬂ&macmptﬁﬁtheémmctror 34 which

is o %’gﬁﬂ gﬁi"mes ter ghe qapavitor 40hgs s not 100
suppl Qﬁwhlﬂ%lﬁl tl?e%% ﬁ?%ﬁurﬂlﬁ oQ/ﬂow m-mtgae

st abi | icemstapt.. blihe msl::al eblaxgﬂeﬂtlte pa-sttlmmstoﬁas and the thyristor beging to turn asS a power

. 20 Gy therefgre 2l P the tlmtIOESOfaﬁhd elehe primary .44
o SRR S A T BRI Rt

capacitor-resistor series combi nati on 45 and necte |n ara with the
thyristor 33 and 46. Connected in parallel with the main 105 the secondary
wi nding of the pulse trans- capacitor 25 is the series circuit of a

hi gh- fornmer is connected to the ignition electrodes ohnic value resistor
40 and a storage capa- _ '




of the flash tube 2. By this arrangenment citor 41. Connected in
parallel with the the ignition capacitor 35 is charged through storage
capacitor 41 is the series circuit of 45 the resistor 34 by the .power

supply and is a resistor 42 a thyristor 43 and the Zener II10 drscharged — —

wi ndi ng of /il se transformer 36 and stant supply voltage to the
resi stor-ca the thyristor 33 when the thyristor is trig-

conbi nati orf 4% and 46 when ‘the thyr| st ob34éPed, triggering being 9
effected when ~The fild |s_svmt cnea °$g¢ra};£s§ Stgrage capaci [lor ur%tlf ti
capaci tor 32 becdm*}ﬁ EYra gee o “or.. 2t fppar B‘?’g 1% O af Y e h?ﬁ@g
the Zener diode* : hird F‘s“\’fﬁj’p 8 shddm o"";: 1t N i Y &‘1 )
delivering the supply, tﬁwane@toomﬂeﬂ Bistiilg OfS 4g6 30
the Zener diodé thdltranyytoaeﬂ’t,_’,\

of thyristor 31 sistpr- 2 Iat‘%l

abruptly t u@t he primary diode 44. The Zener di ode delivers a con-

o L t.@ﬁ

negative pul se tq}%&: B er W) 7
the 55 thyri St or PGt iy aromms hecwat oivos’ omemnat&daeatremmut: dlow B Kldikg

exceeds the hdpchwtgiem@a‘ﬁnhv%vo saalﬂlel_glgﬁstfgvatcutrtp}rl stor. 31 switches for f_fhe |

thyristor 43. Thé " y i .ch;a,? ggpolaimed in clam I, g
chanen such i not S o o vtt%m%?%}%mwmwan
t he hol di ng curr est & G]ie twdmgetlaw losmrglmmppmetmnhé&naem afg

the 43. After lt5 " odiprawhichothe itz 5§ @parHple dla s PR f
glow | anp 27. Th i) ;
t hreshol d voltagqamp sgfa he =0 oh tiSs 3ol { '& B, ipN Geing
current val ue of siiteh is ©logskidiet caffdnitori 291 dischiargeso| dremged ofo telnﬁvecdpammatﬂgymlfag@r
43 and the thyrﬁﬂs%@g} ég.rwsméﬂ sttbfr lods ?’o?ndzgpwlss tbheﬁ@t giody

Soring ot e iy

PO

capaC| tor 29, thepule cfdr;a&m ulme B8 fuhﬁeu-tdd ditsrlnp | ayre 65

available via t hedwdesils&sestmggn ttlin diggeringrastion nsistorointsemis, the glwo prmpf writgeof
reduci ng t he cuf rﬂ’e"f any Yé@%@zre%er’gy m wht;,crlxng the apghedvoi/tgltage falls below its 90
4 bei ng dri ven t RS fVaepls Blder 200 T e oo Ol fy GhlbfTed
inclaim 1, ing have fnllfhei same twag a’s yerthstmqsr 3f fthe preceding clainthe whérsin: the@abilised

el ectronic swi tc‘ﬁ Fiz Hat Thq E" 3 gﬂﬁ ofoltagecsoy ¢1’afle§|9 Zesﬁhdwﬂeanda
operation, is t > Gt £ esam?ﬁ‘fﬁ Bi-frd v oIS CORIE

converter consi st| WEgEAMIISE-i S a thyris ] ]

transi stor 17" thel. Eletromicofias j appatus r“éuch a’rr edi to Wwﬂm'etnmhﬂeﬁdblm voltage

conduct cur- 70, sPes ns“Z&‘“ g m@?@”’t"ﬁ@ %&iﬁ%lam ?’
stabili-sed vol t4 "53% " cottipHsin lﬁﬂﬁﬁ"% lﬂ;‘ﬁ? -
further capaci tOl’aﬁﬂdtuBeilﬂSdﬁihﬁge cbmmrauqsqd the. wclaﬁedaﬁanﬁloﬁ@ot he

same as Fig. 4. totwwptsmmpbtev._, €0 the preceging . OMreﬁerFbremghmﬂstesltﬂémp

27" and the resj Sdont V‘%‘f@ghcﬂ " go & eﬁﬁcﬁeg}sl sﬁ‘b‘ge __ i&
provi de a stabiligg q{o bdprikigle aff igd t@m ﬁlg '-"'**.-*-wmdmgofthe

75 gl ow | anp 27 :mioaOcapmtw xaramangdd G&tbeomtansfoﬁlerﬁﬂp&dﬁrﬂﬁnaﬁoﬁﬂle secohy d
inclaim 1 of p.ﬂa fofem they voltage cor- wiigdi @Ftb? e

el ectronic svmt A e 15 ]2 | ﬂfyﬁf@fﬁ’ B© {R0R SHTCHRL | -
and tion, is it Pab%iéln'aglamtdumédl Wtageol ta,gnpﬁaeatustﬁs kified @f btgone -bEVel

of the gl owlarrpsmpcdmnwtedwﬁswmutehtheaﬂh mdmgmmmhéﬂmﬁludna‘ter
which the ' voltaf : - | cand el -. 2 1-_.
80 29" renalns

gl ow | anp, the poimnt b’gmﬁbmstﬂdﬁﬁﬂ 57(91'08._;'-
di ode and the glé‘wm](- : R 48 popppigl
di scharges arnia Oswitlf: BdinkCarkak
resistor 30" theutﬂe@dEIthea,‘;,'__',_f'_ &
85 t he glowlamﬂ@@ed 4 g
is turned on, 32 1'°1 i
from the Stabld)l' #hil
age source to a pmsehgeaetm tcarvalcm
triggering acti orpetwesns
preventing any GFd é‘"ﬁ'ﬁ?? energ rom vvheh _ of tage -fal I S
belowits 90 travelli ng. towards the resistor 30 iTh__e str| ki'ng. potemtlal
vol tage. diode 51 and the gI ow | anp 50 toget her be- " 4. Apparatus as ”
claimed in any one of have in the sane way as the thyristor 31 -the

precedi ng cl ai ns, wherein the stabilised of Fig. 4. The function of the

remai nder voltage source- i ncl udes a Zener di ode and a 30 of the ciruit iS*ﬂ--?
‘resistor connected in serles acr oss the out - 95"'“’
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“ o, a o o Y b1 I

trapsfortiee 194 acmrungeﬂh qnsmmed B&totoomtuhtemm-n'ﬂble

E é gegare tb& eesvotngé -W%@ t a
e R

fut- | s
aﬂe"éfthe'

SR ot% R



VWHAT WVE CLAIM | S: - 5. Apparatus_as clai nmed in any one

of 1. ectronic flash apparatus which, in claim 1 to 3. Wnerelnthe

st abi tage operation, is igni t ed by an t source
inclu ow | anp and a resistor 35 pul se b”m“ Hlmullﬁlm;ﬂ ned tinme
after onnect ed in series acro€5§,1 é&e outptit ter- ¥00Sinitiati ng

vol t age Dulse occurs, conprising 1 2%¢ the vol t age converter. flash

tube and a d ratus S cJalned Tn any one
of to accep}‘n% e, SRED e i, gp AP A Sedhi i ol o
wherein the ti ﬁbnamf thel iappiiratesObliowf € opétaticdl WiitRddSon\Wyitke Inidihthg voM £ Ch TS

a thyri stsogélé? r5a.st @!},agemﬁ’@@mﬁgs aﬁgt age puise lshethfrﬁsag,mhe thyeistor beingi %‘nl tion
{

cir- swtec @ﬁ."rﬂf i tafanged b E‘Elt? C?IES‘PCtt‘Hé ash
tube conpr hsSlfcﬂg J gnd 1l beRfified CX40 Shd P fht‘iﬂ%fb!ap%t@ sttﬁ s nition
capaci tor vm@hr Js santeoastg 4.1 aWgisof being afriyed e iFh ol whenOf the
secondary Of 7 e tlmlon @dewt fallg bedpivhigs lzwldmgh; pul se”
transf or mit B éfs %{i{ § agom&t 88 L8mt lile nect ed

to the igni § catt C@ mﬁfz isehsfrgeas:b %eie a&ﬁoﬁam twt,,me,péi
t hreshol d svhetsnnply eoltage fwough resistors 28” and  tion, is turned on by the mmim taltageng

i 1 1 Is
circuit ig\ég,u@tﬁﬁ,mg‘g%te%@ e%gg‘gg’géﬁag?“ e 137the i T@nc f %rﬁi‘)ﬂ n any
one of sourggallg,ggmegd ‘il 1?° g

cl ai ns, andvdltagd hThe diod| 51 Gindh eag:and:ginwernwd @n gl@;ﬂl peﬂ{erpem Gonﬁﬁbjnt ch so

a pi ezo-el e@mphéo Bptapss 8 L¥Eeh, etlhlécttmtbaldmipr@d td glhutlampnbemgerat i on,
t he el ect% E& ‘ﬁ&ﬁw anged o6 nc‘ha% ‘E‘{‘:tc!i’?g‘?'(?’%%g%ch is
t ur nedon Dby wr),hﬁﬂ gol.ﬂgrgm@hma dp y f iSn flel gﬁih dte the

initiat- 1152”pu1rbseg1andammﬁolm triggdray bsaat Iw‘eorﬂt!dftlcﬁgent fhe sﬂaﬁgseacvblt-age pul se ¢
when str uckgawrﬁ‘!e Riszgelestrie cayptaln”) P’§edlge suere de adpuhef [cepacitor anga re-

Phot ogr apj ﬁﬁeﬁ Sul Tel @fﬁ@xﬁ‘?@g %{]einaﬁsct@l pe °§

accunul at edtra\rb gCteﬂhtma]iel esistof 39 ecthreo

a@paearg us as use

trigger thdiodhsleanddheigloniamphi0 together bﬂ-al rmdApparaans sosmef inChwyi o df. to 6,

h A s Eg‘*éﬁﬁﬁ%&kﬁg&gﬁ%ﬁf andepreacny Fiﬁ%%?ﬁ ﬁﬁz : yshen

pi ezo- el ect ready desaibedlucer having el ect rpluf:ﬁ naug Odltageldon ing the .

ignition cap SrWE{ H:s-con sct, ed t Almragisexstqi@mdcmswytm efthr ough
the pulse § f:ﬁ’ }@n‘?ﬁﬁf Q, ngb e ‘Bt g&tus t he
pi €20- appy WilROuk & & PRabtbrasRat mﬁgmﬂmbgriﬁ [l it s{e;_amgducer

bei ng so arinitiathey] volfage puls) ogu tsseoml’msmb fnﬁhdlsOUiSthé Iveltage lﬁdniver&t'l ng voI tage in

9—9

oper at i on, gﬁ@cﬁ’%i‘ﬁlﬁ Veltaes ??‘E“’ 5 er 612Apparam1sa41clagggl refven
through t hegy §¥ AR pu hlgtwhll’:ﬁ s ‘ﬂ%@% o | ing
in turning &olﬂﬁe cte )tdS u:l& ,-an 1gn1t10n cith @ﬁ@dh@d oh E@eﬂhengrﬁuow&ab@-hmst hat,

In the thi r%ﬂw#h@fﬂaahh ba }% anrmarygmt}fmgnﬁuepnseby t he :
initiating %}I é’@?ﬁ@‘é‘l“gﬁﬁm"c in Q?W“ﬁpulsels-_
a thyristoryen y&hé’r&,ﬁé'ﬂ% & tbeldoih A b

re- arra egqmwmpaditmrmzmm dﬂd;smmh uctubaur- 70 SIStOI’ 21" and capagi tor

22" are the“%la&ﬁmuf t @SS‘@EIPQ@emt@Y soff or Fi g.
4, and the ¥ @ﬁ'}t p“ A }h‘é" S %serl es,
1

t he capaci tuﬁfan th@t[ena ohhﬂlesﬁd.‘é&oﬁé |rfili tSttﬁHel ﬂgsﬁfohanged to
turn off W\semcﬁl'hetu eoon bathy nﬂf?a‘tmamdtagheantbuhdtlsarr«ﬁﬁédtommramhdmaiaedlﬂturrent

falls bel ovP“Ilign &"ﬁ?ﬁyfm%sﬁed“ﬁf‘@ c%t%mﬁ“%w liea E“ com sulf|gl. 4, the

B e it

current.  ipsin the timing circuit is accumul

I ndi cati on used 3o téAgEpALiRt ﬂseshxsd cslwachmble [ ﬁ]aiiﬂe&lln’mnqune@ c]axﬂEWEtb GDﬁﬂ:h aCapaC| tbr
29" is clﬁérqyst!ormyswl ?ﬁ)nphf’@{ﬂpb@h whigh elﬂdfs eHEOsupply
vol t age thran%g?f’ %?% Ef vy M"X‘ 1matl ng s .
vol tage 26"y lﬁ xg re )heoﬂ ﬁaEHJ ﬁﬂrahﬁ $1e§ﬁr' €s "
conbi nat i Orhpplfym eﬁaslhsubziﬁ gnai'ngwltasml @lhctmmeransdlictxa gasnr asangain t:l tor

| anp and 60zpulse edi A i 280 1“29Petf%t’@ﬁa¥n§l’ tﬂ?ql‘ <g118%v | anp
striking 55& B S o S m P o
and the segqf dlﬁl‘%ndﬂ%t sHold &g OWsHustesD whéd memhail anp-50 act |
as a switch, and when this to the diode and the glow | anp being switch is :
cl osed the capacitor 29" discharges arranged to receive the initiating _
vol tage 20 through the resistor 30", the diode 51 and pulse, the glowl arrp*
and the diode being 85 the glow lanp 50, charging the capacitor arranged, 1
when the glow lanp is turned on, 32". The glow lanp 50 is triggered by a
.to conduct current fromthe stabilised volt- pulse fromthe piezo-electric l
crystal 9", the age source to a further capacitor and a re- di.ode..51,»...;._,..___,.,,_.,.._.
assisting in this triggering action sistor in series, the glowlanp .+ -
turm ng off 25 by prevent| ng any of the pul se energy from when the applied
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travelling towards the resistor 30". The striking potential voltage. diode
51 and the glow | anp 50 together be- 4. Apparatus as clained in any one
of have in the same way as the thyristor 31 the preceding clains, wherein
t he—stabrfTsed of Frg. 47 _The function of the temainder voltage soGr&Q
includes a Zener diode and a 30 of the circuit is the sane4!§’ n

al - resistor connected in series across the out- 95 ready

put term nals of the voltage 093%5;% VWHAT WE CLAIM I S: =
5; ﬁpparatus as claimed in any f.. 1 -Electronic flash apparatus which
in clajns 1 t.0_ 3, wherein.the tab|1rsed voIta e operatlon I's ignited by

an init ?%ﬂ & at mli‘ cl§ s4or 35 pul se

\_but afjﬁh pgrs ﬁrmgpqdm I 4T8¢ ggg ar o ﬁnégawﬁg across the

out putantiéror Fig01 andi G ofathé svgomymhtiggye p se akBer& ]MRMprr sing mnals of the

voltégba verte . a flash tuhe and av #H%  adapt ed 6.
provr a§ Qmﬁﬂqa-<ndy(ﬂﬁuﬂ.“owhere|n t Ngbnll wunn out put voltage on

termnal s which are swtch_is a._ thyristor arranged when 40 connected to
t he be,, |t| 0 n ignition
capaI;u'ﬁ °aﬁfﬁs ﬁiet %’hﬁ emg'}”f&&fﬁﬁﬁ %gﬁtﬂgm%pgr}&l Whih 25.’.&055 t he

pri mary w ndi ng of t he pul se ™4 b§ paci t or mhlch is arranged to be
transforner, one term nal of the secondary charged by a current fromthe
vol tage con- winding of the pulse transforner being con- verter, a pulse
transfornmer connected to the nected to the ignition electrode of the flash
45 ignition capacitor, and a threshold switch, a tube.

110 timng circuit including a stabilised voltage 7. Apparatus as
clainmed in any one of source connected to the output of the volt- the
precedi ng clains, and further i-ncluding age converter and an el ectronic.
switch so a piezo-electric transducer having electrical arranged that, in
operation, the electronic termnals connected to the electronic switch:50
switch is turned on by the initiating voltage and which is arranged to:
generate the initiat- 115 pulse and conduits for a tine during which 1ing

7 vol tage pul se when struag;eggérﬁnL‘LLgﬂLLhe_stabiIised source and fl ow

8. Phot ogr aphi c appar at 7Sing the ing in the timng circuit is
accunul ated and conbinatio mul flash apparatus as used to
trigger the threshold swtmmﬂ m‘ in any one of clains 1 to 6,
with a 55 electronic smntc g amrahget to turn off photographic canera
which includes a 120 subsequently, the threshold sw tch, when
pi ezo-el ectric transducer having electrical turned on, discharging the
ignition capacitor termnals connected to the electronic switch through
the pulse transforner and thereby of the electronic flash apparatus, the
pi ezo- applying to the flash tube an igniting voltage electric transducer
bei ng so arranged that, 60 pul se which follows the initiating voltage in
operation, the piezo-electrlc transducer 125 pulse by a tine intervdl equal
to the delay generates an initiating voltage pulse in syn- between the
turn-on of the electronic switch chronismwth the opening of the camera
and the turn-on of the threshold switch. shutter, when the canera is
oper at ed. 5 1 541 502
5 9. Electronic flash apparatus substantlally graphi c canera substantially
as hereinbefore as hereinbefore described with.reference to, described
with reference to, and as shown 10 and as showi in, Figs. 1 and 4 or Figs.
1 in, Fig. 3 of the acconpanying draw ngs. and or Figs. 1 and 6 of the
v acconpanyi ng - ABEL & | MRAY, 5 draw ngs.
Chartered Patent Agents, 10. Photographic apparatus conprising
_Nort hunber| and House, the conbination of electronic flash appara-
» 303-306 Hi gh Hol born, tus as clained in claim 9, with a photo-
London WC1V 7LH. Printed for Her Majesty's Stationery Office by The _
Tweeddal e Press Ltd., Berw ck-upon-Tweed, 1979. Published at the Patent
Ofice, 25 Southanpton Burldlngs London, WC2A 1AY, from which copies nmay

“be obt ai ned.



