A METHOD OF SENDI NG AND RECEI VI NG SI GNALS '| N PHOTOGRAPHY W TH CAVMERA AND
CAMERA FLASH DEVI CE FOR THAT METHOD The present inventimn relates £@ya

met hod of sending 5 and receiving signals in photograp#ty 0%?@3&“0 mef a and
flash unit. Heretofore, when taking a photograph with a flash unit .a signal
has begn_sent and received betweenh ¢+he canmera and the flash unit ‘to decide
an app’?gtiate, 10 phot ographing condition by sending a canera signal
conpringg/éanera information to the flash unit and by sending a signal
conpris flash information fromthe flash unit to the camera. In this
case, if such exchanged information is 15 I ncreased, since such signals
are transmtted via termnals installed at the point where the canera and
flash devices are engaged, it is apparent that an increase in the nunber of
term nals between the canera and the flash unit would allow nore signals
and information 20 to pass therebetween. Recently canmeras have been
automat- ized greatly, and their construction are consequently nore
conplicated. For this reason, the anmount of inform ation which is
exchanged between the canera and flash unit - 2 - tends to increase.

However, i ncreasiMETROR D SFENPING r AR RECEFBENG BEENALAND recei vi ng such
signal s, correspondiMPHOETICEAPHY WITH CAMERA AND CAMERA

FLASH DEVICE FOR THAT METHOD

5 and receiving signals in photography with a camera and flash
unit. |
Heretofore, when taking a photograph with a flash
unit a signal has been sent and received between the
camera and the flasﬂ unit to decide an appropriate.

10 photographing condition by sendihg a camera'signal
comprising camera information to the flash unit and by
sending a signal comprising flash information from the

, . £lash unit to the camera. '

In this case, if such.exchanged information is

15 increased, since such signals are transmitted via
terminals installed at the point where the camera and
flash devices are engaged, it is apparent that an increase
in the number of terrinals between the camera and
the flash unit would allow more signals and information

20 to pass therebetween. Recently cameras have been automat-
ized greatly, and their construction are consequently

more complicated. For this reason, the amount of inform-

ation which is exchanged between the camera and flash unit

xS - The present invention relates to a method of sending @@

r



i ncreased anobunt of information, brings about sonme 5 problens. That is, the
attachnent area for a canera hot shoe to attach a clip-on type flash device
ig extrenely limited. Thus, not so many termnals can satisfactori -KQe
attached-to the tiny hot shoe and insul atijon of additional term ng{g}is
difficult. Increasing the 10 nunber of termnals creates diffic es in
maRuWiacturing, parts associated with the term nal cannot be easily

repl aced, and existing parts cannot be used. \Wen connecting a clip-on type
flash unit to theteaHB o liheredsler of conductors of a wire should be
.increased 15 according to the amobunt of information. Existing connect-

i on wires cannot be usedHeR@vea)ndftcreasdnd ties ndmbed! ofaterminallsotfioar .
The present invention provides in one aspect a flash unit which is adapted

t o cooperate w t hsanding anderaeceistings samhalslignafl ssedirresposiddmg tioo thend
receiving a signal from a comon termnal on the canmera, the flash unit
bei ng det achabl y anczrehslede amounte ofaipfarmation,obringsuabont sohe
including a respective terminal which is in contact with the 25- said
common' t er mi n&l wpsebliemst.| ahagniis.i thet aitiachment area; foxe ac gamera hed
flash.unit also including neans for alternatively sending a signal to the
canera and recei vBhgea te g¥kachr ancldp-eantyrec £dashy cgr ishextremely
sai d-respective termnal. ' 5
limited. Thus, not so many terminals can satisfactorily
U be attached to the tiny hot shoe and insulation of"
additional terminals is difficult. Increasing the
10 number of terminals creates difficultiés in manufacturing,
parts associated with the terminal cannot be easily
replaced, and existing parts cannot be used. When
connecting a clip-on type flash unit to the camera, the
number of conductorsﬁof a wire should be increased
‘15 according to the amount of information. Existing connect-
ion wires cannot be used and connector terminals do not
match each other.
A\ - The present invention provides in one aspact
a flash unit which is adapted to cooperate with a
20 camera that is capable of sending a signal to, and
- receiving a signal from, a_common terminal on the
camera, the flash unit being detachably attachable
to the camera by way of a mounting and including
a respective terminal which is in contact with the

25 said common terminal when the flash uﬁit is attached



5 The present i nvention al so provi des a conbi nation of a flash
unit and a canera, the flash unit being detachably attachable to, the canera

by neans of a nounting which is on the canmera and i ncl udes a common - R
term nal-i th which a respectlve:§ern1nal of the flash unit 10- Jis in

cont act n the flash unit is attached as aforesaid to the canera, via
whi ch ¢ n termnal a signal fromthe canera to the flash unit and a -,
signal t0 the canera fromthe flash unit can be alternatively transmtted.

15 An enbodi ment of the present invention wll now be descri bed
by way of exanple with reference to and as illustrated in the acconpanying

drawi ngs,td redicrerd,Jwhe Flasm undt iadlsopantiedinge méagw of a 20  fixing
track to be attached.to the flash unit and hot shoe of this invention;
Figure 2 for aldshmratively sgndingf s ignadt tioc ther cameraccording to the -
invention; Figure 3 is a time chart which shows the voltage 25 .variation
with tinang nedeiohag peiignali f rome thier cameref eficpuiby $ayn one node of
operation of the apparatus; and - -4- Figure 4 is a tine chart which shows
t he vol t Rfe Rhﬂ|%ﬁ¥i;¥QﬁH§¢QAVﬁet&FTBmﬁﬂerent parts inthe circuit of Figure

2 when adequate eﬁposure | evel, is reached before X contact is closed.
5 he present invention also provides a :

combination of a flash unit and a camera, the flash unit
being detachably attachable to the camera by means of a
mouhting thch is on the camera and includes a common
terninal with which a.respective terminal of the_flash.unit
10 is in contact when the flash unit is attached as |
aforesaid to. the camera, via which common terminal
a signal from the camera to the flash unit and a
signal to.the cawera from the flash unit can be
alternatively transmitted.
15 _ : An embodiment of the present invention will
néw be described by way of example with r;ference to
and as.illustfated in the accompanying drawings, in \;;
which: |
Figﬁre 1 is a partial perspective view of a
20 fixing track to be attached to the flash unit and hot
shoe of this invention;
| Figure 2 is a schematic diagram of an electric
circuit according to the invention;
Figure 3 is a time chart which shows the voltage
25 variation with time at different points in the circuit

of Figure 2 in one mode of operation of the apparatus; and .



*

5 Figure 1 shows an exanple of a clip-on arrangenent of a flash
unit 1, and a canera 4 to which this flash unit 1 is renovably attachabl e.
Asfixing 1ug which has sprung.flash ternminals XO RO and QO is att hégh '
under a main body 2 of the flash 10 unit. This fixing engages a "h} tsshoe
5, on the upper part of the canera 4. Said.flash termnals XO -RO amd 00
aré~ocated so as to correspond to the canera termnals X, R and Q of hot
.shoe 5, so'that they contact correspondingly. It is designed that the
engagenent between the fixing lug 3 and 15 the hot shoe 5 causes the flash
groundi ng term nal - GO t oFagnkrac tilBe ac@imeachatnhight ehBiveakhe ¢aditagieown
in Figures 1 and 2), so that the electric circuits of the flash unit and

t he canera have aveesdmbdoneaith tikegatediffberentt paresedhr ithel cdircaiitt of
of the 20 flash unit and a canera's electrical circuit K In the circuit F,
a battery E is coRhgbred2i wheor pdequatk expasnrenilevklSisAremcbed bgfore
capacitor C is connected across this series circuit, which feeds a
vol t age converter X6contartcAst Fdosedput is a high 25 voltage. A nain
chargi ng capacitor C2 is_connected to receive the output of the converter

6, one termnaP of the cEpg¥FPol EBOHSI AY EXARRLEeATt 3 CRAPNOGHAFERFESREnt
o el o o ShgRe Bt Be ohlich LeRTl 9 LT CATRRTH F1alh uye
I's connected to SiiQSCQQ%S%EEEYGaQ¥a@%¥bQL.a current limting, resistance
KJ} ' | A fixing lug which hés spruhg flash terminals XO,
RO and QO is attached under a main body 2 of the flash
10 unit. This fixing engages a "hot" ‘shoe 5, on the upper-part of the
camera 4. Said flash'términals_xo, RO and QO are locéted
so as to correspond to the camera'terminals.x, R aﬁd Q of
hot shoe 5, so.that-they contact correspondingly. It is
"designed that the engagément between the fixing lug 3 and
15 the hot shoe 5_causes'the flash grbunding terminal GO to
contact'the_camera grounding terminal G (not shown in
Figures 1 and 2), so that the electric circuits of the
flash unit and the camera have a cbmmon 'earth'." |
| Figure 2 shows the electrical circuit F of the.
20 flash unit and a Camera's.electrical circuit K.
| In the circpit F, a battery E is cbnnécted in
series with a main switch S. A smoothing capécitor c1
is connected across = this series circuit, which feeds
a voltage converter 6 of which the output is a high
25 voltage. A main charging capacitor C2 is connected to

receive the output'of'the converter 6, one terminal of

the capacitor C2 being connected to the high-tension



5 R1 which is connected to the ground terninal by way of Zener diode Z1.
The neon tube 10 is connected to the ground term nal by a vol tage divider
conpr {istyng resistors R2 and R3, thesveltage across the.divider being

st abi \S d by Zener diode Z2 and being received by a "charging 10 , '
- conpl etfon" signal circuit 11. Wen the main capacitor C2 is charged by the -
closure of the main switch S the operation of the converter 6, and the i
charge is stéfminahtof ;a digthargessibe 95onhehetbescharmginalbef9, the neon”
| anp 10 discharges and the signal 15 circuit 11 is activated to send a
signal to tHke tBIPAGEIORE 2 Theingogennected hye| thergfdund steonieal ed

bet ween the_said discharge tube_9 and the ground termnal. A trigger

circuit 12 §%- cIMRERFEPERLH 3 chePRel BP0 2bsteeppeetedeter ode Tg and

s control[equ%ron1the col qgtor of E transistor T7. The emtter of this
transi st or T YrOUNGETEn L i RE BAX LT 2 correeRkdl M bingh Fesistanee R23.

The col | . ’ T7.is, cc ted to the col [ect f
{ranst stor 0 Rl Sodiedter “ro UG Treund, teeniond 3¢ YeBreferor 1 i

connect ed txpddye SHIHEHA] ON %é _rglecpﬁtg\@gge?ei-ge%;mlé%%ﬁ%%&%z the resistor:

R2. The base of transistor i'S connec to t Dint bet ween-

1§ obr, SRR Sl B SoTEod PoRAE olf Ul S LETOL 1T
a di ode D2R>fanthiR3), the voltage across the divider being stabilised
by Zener diode Z2 and being received by a "charging \;;'
10 completion" signal circuit 11. . |
When the main cépacitor CZ is charged by the closure
of the main switch S the operation of the converter 6, éna
the charge is sufficient for light emission from the
discharge tube 9, the neon lamp_lO'dischargeé and the signal
15 circuit 11 is activ;ted to send a signal to the terminal
RO.
The anode of a thyristor Thl is connectéd_between
the said discharge tube 9 and the ground terminal. A
trigger circuit 12 is connected to the discharge tubes Q)
20 trigger electrode Tg and is controlled from the collector
of a transistor T7. The emitter of this transistor is
grounded and its base is connected thréugh a resistor R23.
The ‘collector of transistor T7 ié connected to the collectbr
of a transistor T1 throﬁgh a resistor R9 and the emitter of
25 transistor Tl is connected to the connection point between

the neon lamp 10 and the resistor R2. The base of'

transistor Tl is connected to the connection point between



the anode is connected to the connection point between 5 resistors R2 and
R3. The'icathode of the diode Dl is connected to the termnal XO This
sterm nal should be connected to the canera's X contact which will be =

descri bed l'ater. Thus, when x contact #86i & activated, transistor T1i6§%9
turned an (after.a delay determned by 10 capacitor C3 and resistor )
tq activate the circuit 12 to cause the discharge of the tube. A light

adj ustnent ‘circuit 13 is connected to_convertor 6 and to ternminal QO so as
to receive by mﬁyooFeFéP§1ﬁ&Fieﬁérﬁlgﬂtaaéj6§tneﬁtQﬁH$%£tQﬁwﬁﬁ tSheeher a.

i ﬁE:?hZ“LESEe"f d%ﬁ Feboq T ?ét%"@eé%ﬁadé%e Litapested i e anddn
t i t t, 14 Th

st on’orr B8, Bg3848 b1"Bha sheL el o8, o B c By, LIS oh.

the circuit outpyp aﬁo§n9.$q:8%tegttelde 314 %‘Bg‘n[é‘ért'iﬁnor ot ! %ﬁan q

conmmut ati on capacito onnectl on pol nt ween resistors

R39 is conne teQeEQsEBESCQQn%ﬁEI' f3 .Poirhle RalkWRAR GF AN Hiddk FW dde-
circuit 15. 25 The resistor R38 I1s connected to the output of convertor 6

and the resi st ogoliddcitedc @dnetecdertiinad %ol.e @hilshWdradidiall Hhddld s
coupling capacitor C5; this gate is grounded through resistor Rl4. The.

circuit 13 is i coandetted to the chmamaﬂsdanconMddt Mhiuh|miﬂmlheato
respond to a signal =
: described later. Thus, when x contact 18 is activated,
Kw; 'transistor Tl is turned on (after a delay determined by
| 10 capacitor c3 and resistor R7) to activate the circuit 12
to cause the discharge of the tube.
A light adjustment circuit 13 is connectedito
convertor 6 and to terminal 90 so as to'receive by way
of terminal’ Qa%light adjustment signal from the camera.
15 The output of—the circuit 13-controls the gate of,a
.-thyristor Thz, of which the anode is connected to the
 cathode of diode zi and_of which the cathode is connected
| to a .timer circuit 14. | |
| The input of a light emission termination circuit
| jo 15 is connected to the cathode of thyristor Th2 and the
circuitcnﬂput is connected to the anode of thyristor Thl
through a commutation capacitor C4 The connection '
point between resistors R38 and R39 is connected to the
' connection point between capacitor C4 and the circuit 15.
-25 ‘The resistor R38 is connected to the output of convertor
| 6 and the resistor R39 is connected to the gate of
.thyristor Thl through_coupling capacitor C5; this gate is

- grounded through reSistor Rl14. The circuit 13 is intended



sent fromthe canera through termnal QO to cut off the output of tube 9

when. g—phot o responsi ve el ement (not shown) receives |light originating from
I\ash tube 5 and reflected off the photographic subject. Thus, for-

exanmpl B/\ when a |ight adjustnent signal is sent fromthe canera to-

term 00, the circuit 13 is activated to supply a trigger voltage to the,

gate of thyristor THZ. The_I#gPt enissiog.tergination ai%cuit 15 12 S A

activated thBreB§ORAARERYFEEROFRINE PEAEEF BB FEEBCRPsERaP g8 8RBAcCH t or

i roult 16 PEREoRRELc Bhe| AhaFs FhPCHIRnEskHERaY 0. o1 8hsaOR SRR o 5

et sa 1 SeRle L 8r1 BhReCh  Ghbh, 4pnolBcrBERsaRlylr gBBLE" IBe'S | .

connected to e Ca ener Z rou resi s

of transistgpodn) i $e£07086! §dghe BPSgEﬂEk?ﬁ&OEreﬁ Eg?”%héEHFtIﬂea”d the

-base of this transistor 1s cofnected™to the”out put the tinmer circuit 20

14, which i gngopaettedelockhethasphetoykapaiist 8abjBethrough a resistor R21.
The emitter of this transistor is .grounded and its collector is connected

to the enmitter of Thassi Sber eXxhmpYégnwhif &i IRghei bdyubthéntssaghatat ed and
the 25 level of its output becones high, transistor T4 is turhed on to turn
of f transi sisrsébt &mdmatheutcpmerastobtermédalr QO t hbecedcoutitld3 In this
. case, the cathode of diode -.8 - ' - _
is activated to supply a trigger voltage to the gate of
thyristor Th2. The light emission termination circuit 15
10. is activated thereby and thyri#tor Thl.ié'turnéd off to
discharge capacitor C4 and terminate emission from the
dischargé tube 9. |
A light édjustmenﬁ signal circuit 16 is connected
in éarallel with Zehef diodeczi and transistor TS5 ié
15 cOnneéted t§ this circuit!l&. The base of trénsistor ?5
is connected to the cathodeldf Zeger diode 21 through
resistor R20. The base of.transistor T5 is connected to
the collector of transistor T4 and the bése of this
transistor is connected to the output of the £imér circuit K;f
20 1}, which.is connected to the:base of transistor T6 through
a resistor R21l. The eﬁitter of this transisﬁor is grounded
and its collector is.conhected to the emitter of transistor
- T1. |
- When the_timef circuit 14 is.aétivated and the
25 1level of its output becomes high, transistpr T4 is turned

on to turn off transistor TS5, and an output is obtained

from the circuit 16. In this case, the cathode of diode



-

- D is grounded by way of the X contact and the output level of said circuit
_11 becones tow as the termnal voltage of "Zener diode Z2 falls. However,
Vit is-designed-that the output of said circuit 11 will be low 5 I
.after a fixed time (e.g. after 2 ns). Thé Besi stor R18, the i ght efitf™
el enent 17 and transistor T3 are connected [n parallel to the Zener
~ The base of transistor T3 is connected to the output of the tinge

ircuit 14. .10 . When .t 14 | tivated tg t ff t i st
Ta. Tight emcti Ry SPoRERERIPORY Bt g ks X et ol e PR Vared
by light adjustmeqt, ¢i LeUit ;3..:0005% tly.. Jight emtti l.enent 17,
i spl ays che-operarean ok seid shePlg 1 8eohen 18] o ehes W R

i nformati on 15 ' Qlel 6ULL 7 3i: S 4C0BRE to L d. Zener, .di;qde Z1 in
paral | el and itsY§E?g§% %nggbgrgsgéﬁ%égat%%gﬂgﬁ r???%?é?g ﬁfolgnd R I. The

base of transist@aesigned 'Eﬁa@e%h@doh%tpw&eo@%%t 3R cRQEN 106,118S el Qw-R O
and RI1. Its collector is connected o the cathode of Zener diode ZI 20

by way of resistoevB2 afidlert @ €ikledekime JeQyndadtlh @ual)resi stor R13. The
output term nal of - a conparator CP1 is connected to the output of the
circuit 7. The con- nectThe pesistbet RA8H the light EmMiatdng6element ar7e in
parallel with the Zener diode ZlI is connected to the.25 I nver si on i nput

- term nal of thisandnpxansdstGrRIT3 Fre connectedsiion pagadiledl tof thengansizor

" CPl1 is connected to-the connection point between resistors R2 and R3 by way
of a resistor R4ddfdesdild Ebmnbasrorfpsransistgrolidddg connected to the -

N _ output of the timer circuit 14.
10 When timer 14 is activated to turn off transistor
T3, light emitting element 17 emits light, as timer circuit
14 is activated by light adjustment circuit 13. Cons-
equéntly, light emitting element 17 disglays the operation
statﬁs of light adjustment circuit 13. An iris information
15. signal circuit 7 is'éonnected to said Zener diode 21 in
pérallel and its output'side is Qrounded through resistors
R10 and Rll. The base of transistorlrz is connected to
L - the conneétipn point'bf.resistors R10 and Rli.. Its
| collector is conhected‘to the cathode of Zener diode Zl
20 | by way of resistor Rz!and its emitter is grounded through
résiétor R13. The o;tput terminal of a comparator CP1l
is connected to the output of the circuit 7. The con-
hection point between'iesistors R5 and R6, which are in
.'paréliel wiﬁh thé_Zener diode Z1 is connected to the
25 inversion input £e:minal of this'comparator CPl. The
_ nbn-invérsiéh ﬁerminal of comparator CPl is connected
| ﬁo éhé éonnection point between resistors R2 and R3 by

wéy of a resistor R4 and said connection point is grounded



t hrough capacitor C6. Further, the emtter of transistor T2 is connected to
termnal QO A resistor R24, which is connected in series with diode D3 is

i connectgdN o said terminal QO and trmbcaihode of diode D3:is connected to

| 5 the{baje of transistor T7. The iris information -signal circuit 7

: .gener at\e signal which is sent fromthe flash unit to the canera. It nay .
be for tance, conposed of- a stable nulti-vibrator, and its output At

f requency i sthesaugh | SARAC 1P T §7§ es pomRther s f *@tpeuem;ame of herapsks teuo
: aperture or iris value. This iris information signal is integrated to

operate’a | iHhtis QUMeGedte Wrina bl vesAr’é?ﬂib%'f-%’él ReghtvR e a |

- subject and to operate fhe circuits W§3€€Hﬂ§ ust%Ent Si Ls to
the flash untd CCF nected op RR%IeF &4 tP a %I ‘F? ‘Flc?t ur?t42¢0 t he

whi ch t b f d b

o Tow cont r rSHrOTH c#q"g‘é‘# rﬁti' RS of ST 8 188 Srardfed "écercu.t
7, fo t I tt f
traﬁ2|;[3$ f%lo&? IO e ou fefzvel rg%g%ar&¥% %g%gge ﬁ?g%f]Thg[ o

i's, said conpar #er?é’f@@éﬁ t%‘%&’f\ﬁhﬁicﬂ"‘i@s&ﬂetf P §ﬁ%dffgsﬁhe

|r|5|nformat|on 5|gn to termna en said main sw tch | osed,
the voltage @it N I V& Sdridhrd | npuitt,@éi? P&l £8F 2R €LRPE] akompbEddi 8£ N gher

than that at non-inversion term nal he . out put termnal of the conpar at or -
is low leved, $tubEe® MELOILPLBraedE AGSnd T DES I HeLpit SErafeensyi 08
established to correspond to, for instahée, the camera 1;)
10 aperture or iris value. This iris information signal is :
integrated to operate a light receiviqg unit wh;ch
receives_reflected_light frdm a subject and tb operate
the circuits which send light_adjﬁstment signals to the
flash unit. It is also posSiblé to connect said flash
15 unit 1 to the camera in which an automatic iris control
can be performed, thereby to allow control of the flash
unit. '
For this irie infermation signal circuit.7, an iris
information signal is sent to terminal QO from the | ot
20 -émitter of transistor T2 only when the output level o?
comparator CPl is high. That is, said comparator CPl
composes the control which controls sending the iris
inforﬁation signal to terminal QO."When said main switch
S is closed, the voltage at tﬁe inveréion_input terminal of
25 cdmparater CPl is higher than that at non-inversion

terminal. The output terminal of the comparator is low-

1evel,_and.so the output voltage from the iris information



- 10 - signal circuit is low. The capacitor C2 is charged and neon lanp 10

is turned on.. - The voltage of the non- inversion input termnal of the ™,
.conpar at or CP1 becones hi gher than that qfljngprsion i nput term nal afteré%é%?
5 fixed time determned by the integration € roui t conposed of capacitor

ang resistor R3. This occurs when Zener diode 22 reaches Zener voltage and
outut of the conparator CP1 becomes high. Thus, the output of said iris-

infor- mation si g%qlgf’%ilr Gixteud of Q ot 915 nal hgoctarya(yéqg’li W%if;cg’:alﬁ%gde 1

The output voltag thi's transistor is determned by the _ i
and resistors RlOncBh? 13k BH3 aad t@lsedbd.he trRadd1esisd FEanDmdd-ed in

drawi ng) of the light adjdstment circuit 13. A signal (iris information

signal), which is jseRirsion anputalte@Rinaamdsr it%el@qrdéiﬁx@t@{ P YeWdiles
circuit 7, is also sent to the input termnal of said |ight adjustnent

circuit 13. The opgheratthan ahat P iaEjersiimNtingutc Wdrmbihals afyerafd ect ed
even when the iris infromation signal is sent before the discharge of the
tube 9 as powens i £ixedbd imepdetedmtined) byaitthe iigitie gadytisimeritrouinc widmpbsed
after discharge of light em ssion tube 9, that is, when the X contact 18 is
cl osed. In the ca®r gapacddor K6 @md gesicdorR3ia | Tiits oossing e deneas,
whi ch receives reflected light from?25 ‘a subject, is connected to the
non-i nver si on i np@iod&r fihFleashes 2en@ravoditag e MG PukPWs ofa e IROMARFREOT
of djode 25 is'Coggicgggo%%st%%g%ﬂve%ﬂu%q E%%P%J%%H@'3¥ said iris infor-
.Kv} , ' mation signal circuit 7 to terminal QO through transistor
10 - T2. The output voltage of this transistor is determined
| by the Zener diode Z1 and resistors R10, R12 and R13 and
also by the load resistance (omitted in drawing)
of the light adjustment circuit 13. A signal (iris
ihformétion signal);'which is sent to terminal QO from iris
15 information signal circuit 7,.is aléo sent to fhe input
.terminal of said light adjustment'circuit-%3. The oper--
ation of light édjustment_circuit 13 is not affected even
when the iris infrdmation signal is sent before_the
| discharge of the tube 9 as power is to be supplied to
20 said iight'adjustmént-circuit 13 after discharge of
light emission tube 9, that is, when the X contact 18 is
closed.
In the camera circuit K, the cathode of a light
receiving dibde_25, which receives reflected light from
25 a subject, is connected'fo the non-inversion input

terminal of .an operational amplifier 26, and the anode

of diode 25 is connected to the inversion input terminal



13

of anplifier 26. A switch 24 opened in synchronismwth the shutter canera
and a capacitor 27 are connected in parallel between the non-inversion
terninaﬁ\and the output terminal of said operational anplifier 26. A5
~varia ek esistor, set in accordantd with the speed rating-of ' the filmin
use, onnected to inversion input termnal of the anplifier 26. The ~
non-i nversion input termnal of a conparator CP2 is connected to the outpuf +

term nal gf Lhg1arRbi-f ber. ZQ,F@g °Eh94t@Efg%dég£f§§h§hg5n%%miS connected

to the inversion input termna conpar aseé of a transistor

T8 is conwgehedhboshlietaut Buhekar AhRak ehpaeIRBXALY’ aCB2 cofnkftbgt OF R25 is
. connected between base and col | ector of tﬁe transi st or Tg. R const ant

_current sipppsraBlétedetdbenr eRbshoh-23vardibhe teFmihan ahgt kaasi stor T8 is
grounded through resistors R26 and R27, the division point of which is

connect edoubpuhetbaminal bfasaidt opefatiohadhiamplifeegolibect ar i s connected

to the collector of transistor T8. The iris information signal circuit 19

i s corfnecVadiableoreshstonl| setoinodctpadanceowitd, thedspkedenitter of

tran- sistor T9 is connected to a |ow voltage power. supply 21. The

non- i nver5#bing ePhi BaesLdim tnnpseat d6scopBeghedCre inversdnscted to the

canera terminal . R and_constant vol - tage supplies Vsl and Vs2 are connected

bet ween e%EHuESter?ﬁBE}S?SntpﬂpﬁPpiéfﬁ?ﬁaEGOf EBRpRPRréPYeEP3oAnd CP4 and

termnal G ' R29 and |ight em tfing di ode 20 ted
between (HRPBE FREAHEEH AR SoroPREZebiBat b0t S CPanBRACgRORRG TS

output terminal of the amplifier.2§, and the tap of . 1\;
10 resistor 22 is connected to the inversion input terminal
of comparator CR2. The base of a transistor TS is
cpnnected to the output terminal of comparator CP2. _
A resistor R25 is connected betﬁeen base and collector of
the transistor T8. A.constant current supply 23 feeds
15 resistor 22 and the eﬁitter of transistor IS is grounded
| through resistors R26 and R27, the division point of which
is connected to the base of transistor T9, of which the
collector is connected to the collector of transistor T8.
The iris infdrmation signal circuit 19 is connected to
20 the collector of transistor T9, and the emittef of tran-
sistor T9 is connected to a low voltage power supply 21.
The non-inversion terminals.of ‘comparators CP3 and CP4
are connected to the camera terminal R and constant vol-
tage supplies'Vsl and Vs2 are éonnected between each
25 inversion input terminal of'comparators CP3 and CP4 and
terminal G. A resistor R29 and light emitting diode 20
- are connected between the output'terminal of the

- comparator CP3 and ground.



-

-12- When the switch 24 is opened in synchronismwth the canera shut.

integration is started by capacitor 27 and anplifier 26 of the signal
pfoduced by diode 25 inh response to reflected light. The level 5 of -
output fromthis conparator CP2 eventual | ¥ p2es |ow and transistor T8
turped on to send a |ight adjust- nment- signal to termnal Q@ this signal
is Mnt to l'ight adjustment circuit 13 through the flash unit's term nal

Q Thus, terminal QO1is fhenCRAUDRLEE DRl 1L00bLER 1A F;Jaéﬁbo% idmcanera

signals are sent. Next, e ef ects o this 1nvention wl € ex a I'ned

using the tinme chaf¢{g tHeFéQHéfﬁ shabdes, iMbegrhbeonnis §thk€8d5by5 cl osed
at tinme to the convertor 6 is activated to charge capacitor C2 of which the

ternmnal 15 vol t@gpashesged7i anacamplasgerethosayrbosiynal( pebaueadeby
point a). The voltage across Zener diode Z1 is showmn by E2. At the tinme tl
the neon | anp 10 dsoder2BdiAnrasgonbe ter pefikctelt agghel Zenerldirede Z2
(see point b) becones high-level as shown by waveformb. The cat hode of 20
Zener diode Z25i sofothnecoetipud fhemchhigi agmparpteri CA2seyentusliyugbesl,
whi ch supplies a high-level voltage to terninal RO by |nputt|ng this Zener
Z2 vol tage. As thtoWorrdgbransiatonohsi hserurnadi aputot eendnal lyght adjust-
conpar at or CP2 becones hi gher than that_of 25 the’inversion input ternina

t he out put of tkmﬂ%%ﬁpé%%PBi EPltﬁﬁﬂéﬁéé ﬂvghthﬁﬁ thnﬁ&véFoFﬁﬂéttﬁoihﬂhE
becones -

adjustment circuit 13 through the flash unit's temminal
KJ' _ Q0. Thus, terminaI.QO is the common terﬁinal to which
10 _flash and camera signals are sent.
Next, the effeots ofwthis invention will be
explained using the time charts in Figures 3.and 4. When
the main sw1tch S is closed at time to the convertor 6
is actlvated to charge_capacztor C2 of which the terminal
15 voltage changes in accordance with waveform a. (reference
point a). The voltage across Zener'diode 21l is shown by
E2. At-the time t1 the neon lamp lo_ishturned-on and the
Y, terminal voltage of Zener diode Z2 (see point b) becomes
) high-level as-shoﬁn by'waveform E, The cathode of
20 Zener diode 22 is'connected to the charging completion
signal circuit 11, which supplies a high-level voltage
to terminal RO by 1nputting this Zener 22 voltage.
As the voltage of the non-inversion input
terminal of comparator CP2 becomes higher than that of
25 the invers;on 1nput terminal the output of the comparator
CPl becomes high and the waveform at point ¢ becomes

like that of ¢ with iris information signal circuit 7



i ke that
activa
Q.

CP1 5

| ow-| evel

of c wth iris information signal circuit 7 -13- being
Signal s as shown by waveform[err]O are supplied to ter
e integrating circuit which3is conposed of capacitor. C6 a

Rabes gRatsi 8f fhov

m hal
na

R3 is connected to the non-inversion input terniral of conparator
hrough resi stance R4, the voltage at point b becones high. At tine

r HBYCERTS PRr &S i xed tine

Lo

t2 the'cangra Sh%%ﬁ?%@%s rekgised and thﬁ'vglkﬁge at .t er m=pal XO becones &J; 

ey .

cont 1ol oot 35LE" L a8 b s sA0hcafh KRBT LAgE
Wen X CO”EQCEoﬁéoéégCEESSgpa%E%oEe&%'aﬁh.EQEiQQBi'Rﬁeﬁé'QBnh@B%Ede

conpar at or

CP1 exceeds that o

10
%s of f.

the ,nversion 1 nput, the output term nal of

the iris i phOLHBt hOA-EhiEYELoA LRpBROELrRiihaN bedcangavareikoesnc 15 becomes
constantly | ow | evel. The output of the diode 25 is Integrated by anplifier

26. Thesvothagaght r@sistancberanethbi gbltageshewpoant| Br becowesn the | evel
of the non-inversion input term nal becomes:higher than that of the
i nver si on hhght 2AtteimentR. tAe thmerki shuttamsist oelédsied tndnétieon to

supply a high-{1evel- voltage to termnals Q and QO

adj ust ment veltaget at3tevmingpl ¥O0t hecomeggdrwrdkevade (waveliprms&On -Th2, and

t hyri stor

TH2 is thereby turned on. Thus, light em ssion termnatio

circuit 15TFangéstontBY 48 tranednppi 3fserThl figedytimg controlled

by resistor R7 and capacitor C3, and it activates trigger

10

circuit 12 to trigger the tube 9 (waveform L)} Trans-

'istor T7 is off. When X conﬁact 18 is closed, the level

15

20

n 25

at the non-inversion input of comparator'CPl exceeds.that

of the inversion input, the output terminél of the iris
information circuit 7 is short circuited and waveform c
becomes cohstantly léw-ievel.- |

The output of the diode 25 is integrated by
amplifier 26. The'v01tage at point 3 becomes high, as
shown at e, when the.level of the non-inveréion input
terminal becomes highér than that of the inversion input

terminal. At this time transistor T8 is turned on to

_supply a high-level voltage to terminals Q and Q0. It

25

also activates light adjustment circuit 13 to'supply
the trigger voltage to thyristor Th2, and thyristor TH2

is thereby turned on. Thus, light emission termination

circuit 15 is activated so that thyristor Thl is turned

off to terminate the light emission from discharge light

- emission tube 9. As timer circuit 14 is also activated

when thyristor Th2 is turned on, timer output becomes

It al so activates |ight



off to termnate the |ight em ssion fromdischarge |ight em ssion tube 9.
As timer circuit 14 is also activated when thyristor Th2 is turned on,

ti mer output becones - .-14- high, as shown in waveformd. This high |evel
is maintained, for instance, for 1.5 sec. (fromtinme t3 to t6). Wien X »\
contact 18 is closed, the level [err] cltaddes fromhigh to |ow, but ﬁbé;é'
out\put level of the circuit 11 5 becones low 2ns after tine t2, (tiNe+tA4)
At this tinme, tube 9 has ceased-em ssion (see dotted line part- of wavef or m
L). As tiner cirdqigh,lad SHowir i Ravefdlrn @ This afigh3leben asl mghhtained,
adj ust ment S|gnal I's sent fromthe camera 10 to the termnal QO
transistor T4 is far nastanod fomisissisec. T firont wimed taf kot @6acti vate
light adjustment circuit 16, and a pul'se voltage is sent to termnal RO
(waveform Rlerr]). The vilhem& xont@ct 18 Hecclesed,githehdeved bXchengast

18 is opened at tinme t5. . However, transistor T4 continues to be on,
transi stor TS corfinoRudsigh tse 1o, belrtdth@amt@ul&r 1F8€dontf| ﬁbescﬁ-ﬁcl%toﬂll as
timer circuit 14 retains its high-level output When t he out put

level at timed cihesames Jaw e iter timendist dltJ-‘PG t4)eur AEdtBis $émemat
'grgngFtPgtslgyfgéPf cggqgéﬁtor E?% ‘becones Qggp %otte elkggspgggoggatlon
| ~ waveform I).
o As timer circuit_14 is functioning at the time of
KJ t3 when a light adjustment signal is sent from the'camera
10 to the terminal QO, transistor T4 is turned on and
transistof T5 is turned off'to_activate light adjustment
circuit 16, and a pulse voltage is sent to terminal RO
(waveform RO).
The voltage at point b becomes high when
15 'X contact 18 is opened at time ts. Rowever,
transistor T4 continues to be on, transistor T5
continues to be oﬁf,.and transistor T6 continues to
.va -be on, as timer circuit 14 retains its high-level
output. |
20 When the output level at timer circuit 14 becomes
loﬁ, transistor T6.is_tﬁrned off so that the output level
of comparator CPl becdmes high and the iris infbrmation
signal is started to be sent to terminal QO.
Next is a description of the time chart in Figure'
25 4. In the camera, switch 24 is opened in synchronism
with the opening of the camera shutter when light receiving

diode 25 receives natural light from the subject and the



Next is a description of the time chart in Figure 25 4. In the -canera,
swtch 24 is opened in synchronismwth the opening of the canmera shutter

when £iAiht receiving di ode 25 receiygs_natural |ight fromthe.subject and =~ ,
the tput | evel of conparator: beconmes hi gh (see waveform [err] at
- tinme . Before X contact 18 is closed, the tube 9 does not emt light, as.

a high-level signal at terminal 00 turns on transistor T7, and the |evel af”
trigger 5 QutPageleonelhof scemppratart6P2rbggemesi hight (3epswr¥REOERen when
X contact Ls closed. Transistor Tl is turned on (see mavefornlLé at the
time t8. 19 FrgeiBe 87hnd Befam9eXofpRtpekr18ah8 FiPEPdar EPENEYE®f or points
g and h at_the outputs of conparators CP4 and 3. . -16- CLAI MS: . 1. A
flash unit? WeeH ?@taﬁﬁgFeglngtcoﬁﬁe?a?égﬂfgﬁvgfcﬁﬁﬁPﬁltﬁ&ttFEméaﬁﬁble of
sending 5 i gnal and. recegibving.,a,.signal ftr a.common termnal on
t he canera?otﬁ%é?gagﬂ %g??sbﬁFﬂﬁ_nga%ﬁ%bFéea??XSEagggtfég?ﬁﬁ canera by way
of a nty, | di pg CLLVE..k. 1.nak kehal Sal ontact with -
O o2 MU 08 850 IELYCA B0 Gof PR CLYVEL SR LB LS 14 Bt act Wt
canera, theyéhaghed™tc8hact NEsUdi B8edbaNgrhaLigkber fat s xeky raeadi ng

on (see waveform L) at the time t8. In Figures 3 and 4,
waveforms g and h -are those for points g and h at the

outputs of comparators CP4 and CP3.



% si gnal to the camera and receiving a signal f;‘-‘E;‘E£EEF5fEEEﬁ by way
of the said.respective termnal. 15 2. A conbiﬂmﬂﬁmuuuﬂl h unit and
ra by-aeans

4 canerd, the flash unit being detachably attac o

of a nmounting which is on the canmera and includes a comon ter fi na
whi ch a 20 respective termnal of the f488h. unit is in contact
flgsh unit is attached as aforesaid to the canera, via which conmp _
termnal a signal fromthe canmera to the flash unit and a signal fromthe
flash unit to the egifig. can be alternatively transmtted. -17- 3. A
flash unit according to claim1l or a conbination according to claim2 in
whi ch the nounting conprises a hot shoe and the flash unit is adapted for
nounting on the hot shoe. 5 4. A flash unit according to claim1 or
claims 1 and 3 or a conbi nat on mccsIrglnqirdit WHiidh A raddpied t& and 3,
wherein the flash unit conprises neans for sending said signal fromthe
flash unit 10 tocodpexatemitim & landerantifata is gragpakden@lf sgndingperture
val ue and further conprises means_responsive to the said signal fromthe
canera to terdi nat® signakita. gnd festictdnda tsigrdladiromi 2 common

terminal on the camera, the flash unit being

detachably attachable to the camera by way of a
mounting and including a respecfive terminal which
is in contact with the said common terminal when
10 ‘the flash unit is attached to the camera, the flash
unit also including means for alternatively sending
a signal to the camera and receiving a signal from
~ the éamera each by way of the said.respective
terminal. | |
15
| 2. A combination of a flash unit and a
camera, the flash unit being detachably attachable
- to the camera by means_gf a mpunting which is on the
. camera and inc;udés a common terminal with which a
20 respective tenmhﬁ& of'uxaflashtnﬁx.ié in contact when the flash
unit is attached as aforesaid to the camera, via
which common terminal a signal from the camera_té
- the flash unit and a signal from the flash unit to the

camera can be alternatively transmiﬁted.



i nati on according to claim2 or either claim3 or
'cIa|n1#""N"H"“ I ”Q m 2, wherein the camera and flash unit have at | east
one addrtienat pailrs Or cooperative termnals and the canmera is.arranged to

sendAo\the flash unit by way of saigsgair of 20 terminals a signal

i ni WNg\i\ng t he discharge ofsa flash tube in the flash unit. 6. A

cont i on according to claim5 wherein the canera includes a photonetrlcuz“
circ responsive 25 to |ight reflected froman object to be

phot ographed to produce the _signal which t%ﬁn1nates t he Elash | i ght. -1
8- 7. A flash unlt-det&cﬁéﬁﬁi~ 89ah8 §4apPed P8 Booperate with

a canera that is capable of _sending i ght S signal to and
recei vi ng &ﬁﬂqﬁq§qlﬁpoﬁﬁ§PF n§|§ﬁhfﬂﬁﬁgﬁ1 l@o#ﬁﬁ H?gbﬁ1nal on the 5
canmera, the unit. co FISI | rge be.fo d g light

em ssi ons; "W, E% Ult %br F@@%iﬁ%ﬁdﬁg%hg%géﬂoyﬁ%gld di schar ge

tube; a f'r [ d f.:@e&a'fo@ ﬁgggggggfow%%%& 5§8Rective 10  canera

t erm nal eceive t a signal. which activates the trigger

ci rcuist of the dlscharge tube; a second termnal disposed to contact said
common term nal of the canera; means coupled to the said second-terminal to
15 terninate em ssi.ons A FaAstAthid stdrddnglke tlatmspoose :

claims 1 and 3 or a comnlna;ion according to claim 2
or claims 2 and 3, wherein the flash unit comprises
means for sending said signal from the flash unit

10 to the camera in the form of a signal'denoting'an
‘aperture valué and further comprisés means respénsive
to the said signal from the camera to terminate a

flash light produced by the fléshlunit.

13 5. A combinatioh according to claim 2
or either claim 3 or claim 4 taken with claim 2, wherein
the camefa and flash unit have at ieast one additional
~pair of cooperativé_terminals and the camera is arranged to | N
- sendlto the flash unit by way of said pair of '
20 - terminals a signal initiating the discharge of a_'
flash tube in the flash unit.
6. A combination acéording to claim 5 wherein )
the camera incluaes a photbme#ric'circuit responsive
25 to light reflected from an object'ﬁo ve photographed

to produce the signal which terminates the flash light.



to the 1ight adjustnment signal; neans for produci 1 “ﬂ““m mat i on
signal when the voltage across a capacitor -for -ena%m‘mm‘ [ ar ge

wube has'reached a predeterm ned val ue, 20 said iri< infofmati oh sign

bei ng conposed of a periodic pulse train, the cycle of which correspo
the extent of opening of said iris; and a colBvol circuit for transfe(r>
th&siris information signal through said second electrical 25 term na
said control circuit being further operable to term nate the transfer of

said iris information signal before discharge of |ight fromsaid di scharge
t ube. 8. - In conbinhtior® Blagh wnity drfiachaiyy adtashisRdee tlafBfa and

L0 UL ) CARRLAR. o SR SAE s SR Wi 1 B
Ot ot . A LB M R SR S Seiand s>
term nal of the fiffé‘o#ﬁ‘fvéﬁﬁufiﬂ'%i' FLd ’%‘ean'L %o%@x%‘n ¢arRensq 8h 8ne

_periodic pulse train e petriod notes an' 1 ris aperture val ue,

Means responsi ve &gnéra) H¥e At it IeBHPridigRA received fromthe camera by
way of the first termnal to termnate the discharge, and a control circuit

operable to terninate tdedigdkadidd WubY i fvr Pro@lcibrf Uightnemdselonk;! i ght
fromthe 15 discharge tube the trigger circuit being responsive to
' a trigger circuit for effecting discharge of said

e discharge tube;
a first terminal disposed to contact a respective
10 camerajterminal and to receive therefrom a signal which
activates the trigger circuit of the discharge tube;
a second terminal disposed to contact said commoh.
terminal of the camera;
means coupled to the said second terminal to
15 terminate emissions from said discharge tube in response
"to the light adjustment signal;
means for producing said iris information-signal
N | when the voltage across a capacitor for energizing
the dischérge tube has reached a'predetermined value,
20 said iris informaﬁion signal being composed of a periodic
pulse train, the cycle of which corresponds_to the extent
- of opening of said iris; and
‘a control circuit for transferring'the iris
information signal through said second electrical
25  terminal, said control circuit being further.operable to
terminate the transfer of said iris information signal

before discharge of light from said discharge tube.



a signal fromthe secon +nal of the unit, and the camera conprising a

shutter, an {m ' | abl e aperture, a photonetric circuit, neans
for Vi nmnmmﬂn"m’@mat ion signal fromthe first .20 canera o

t er mn ahs €comra t he QFgLonetric circuit to apply to the first

canena i nal the light adjustment”signal and neans for applying to the _
second ra termnal the'said signal for the trigger circuit in Vo
synch mw th the opening of the 25 shutter. - 20 - 9. A. met hod

for transmtting si I . WEek pho i, C égﬁg nd a flash unit the
canera and the ?Fasﬂagn??aggﬁﬁeﬂggfng %egﬁggg*i%é 0 %?g%trical termnal s
through WaikelchiaBlel &anb@al AARSFLALRIuRSE VoERe St1adlCuber a and the flash
device, said method conprising the steps of; transmtting an iris -

i nfor mat | comprgsahg whdtbchaggal tubepr adueegger Soishid agdyunit and is
conposed of a periodic pulse train, to said camera through one 10 of said
el ectri cakfferctingl disthahgef bshhdedisehange t tulmighfirst ciid espondi ng one
of said electrical termnals of the camera; transmtting fromthe canera
to thé f| &smrondi elegpriaglotermipatsi dbspesed nfors cunrerctitm tdie said one
15 terninal and the said corresponding termnal, a signal initiating
light eni $&PBRCFL¥M S1BPEcARdgEeroRd E#rRmipals on the camera,

means fo: producing and applying to the first terminal
of the flash unit an iris information signal composed |
of a periodic pulse train of which the period denotes

10 an iris aperture value, means responsive to a light_'
‘adjustment siqnal received ffom the camera by way of
the first terminal to terminate the discharge, and
a control circuit oﬁerable to términate the iris
information siénal before emission of light from the

15 discharge tube the trigger circuit being responsive to
a signal from the second terminal.oflthe unit, and
the camera comprising a shutter, an iris having a
variablé aperture, a photometric circuit, means for U
receiving the iris'information signal from the first |

20 camera terminél, means controlled by the photometric
circuit to apply to the first camera terminal the light
adjustment signal and means for applying to the second
camera ,terminal- the said signal for the triggelr |
circuit in synchronism with the opening of the

25 shutter.



flash unit; termnating said iris information

gin sald
_cangra a Ilght adj ust nent: 20 si gnal upon detP‘ “““J“mmﬂmter
4ight | evel by .a photoretric circuit; and supplying the"i dght *adj TR
signal to the uni t t hrough said corresponding one of said electrksalz/)
termnals of the camera and through said anggof said 25 electri

t8cainal s-of the flash unit so as to stop the light em ssion fromthe
di scharge tube of said flash unit. 30

5
N 10
‘15
20
25
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9. A method for transmitting signals between

~a photographic camera and a flash unit the camera and

the flash unit each hav1ng a plurality of electrical
terminals through which s;gnals are transmitted between
the camera and the flash device, said method comprising
the steps of;

transmitting an iris information signal, which
signal is produced in said flash unit and is composed
of a'periodic'pulse train, to said camera through one
of said- electrlcal terminals of the flash device and

'through ‘a corresponding one of said electrical
terminals of the camera;

transmitting from the camera to the flash unit,

'-by way of respective terminals other than the said one

terminal and the said corresponding terminal, a signal
initiaﬁing light emission from a discharge tube of the
flash unit; |

terminating said iris information signal;

- generating in said camera a light adjuétment
signal upon de'tection of a predetermined light level
by a photometric circuit; and

- supplying the light adjustment' signal to the
unit through said corresponding one of said electrical
terminals of the camera and through said one of said
electrical terminals of the flash unit so as to stop
the 1light emission from the dlscharge ‘tube of said
flash unit.




