" APERTURE VALUE CONTROL DEVI CE UTI LI ZI NG A FREQJENCY SI GNAL FRG\@A I(i (7 ?
UNIT ON A CANERA -2- This invention relates to an aperture controI
devi cé for .a canera haV|ng a flash unit, such as an automatic el ectronic
flash. Wien +aking “a pi'cture with a f1 ash uni,t, a canmera 5 - nmust be set
tQ¢a predeternlned aperture value so that fThe correct quantity of |ight
will reach the filmsurface. In a systemwerein the quantity of/]i
emtted fromthe flash unit i-s controlled according to the quantft
emtted light which is reflected 10 froman object to be phot aphed,
the correct quantity of |ight can always be arranged to reach the
~surface by setting the aperture to a predeterm ned value corresponding to a
desired setting of the flash unit. However, in the event that the aperture
- value of 15 the canmera is inadvertently changed then the correct
quantity of light will not reach the filmsurface, nmaking the resulting
picture unsatisfactory. Accordingly, it is necessary to take great care in
setting the aperture value of the canera whenever a 20 phot ographi ng
operation is carried out. It is-an object of the present invention to
overcone this particular difficulty. According to the present invention, an
aperture control systemfor a canera having a flash unit

= "APERTURE VALUE CONTROL DEVICE UTILIZING A .
FREQUENCY SIGNAL FROM A FLASH UNIT ON A CAMERA"



25 conprises generating neans arranged to generate an electrical control
.signal, an aperture value control device whi ch controls the aperture of
. sa_d canmera to a val ue dependent upon the control si gnal , and déter.-

yfRathon neans on said flash unit arranged to determine*30- the val ue of
;‘Sc trol signal in accordance with the flash em ssion characteristics of s

sa l ash unit. -2A Thus, the2 flash wunit supplies a signal for
controlling the aperture value of the canmera to allow the canera to take a
picture vvitht e correct quantit of I|%ht reach| thefllm urface. In a
preferred 5 0% dBVEBRIOBr Ggtates to an 1 aperture

control sdegwnbtei fotr anseaméral havanga[aerfllasehcunutol sahehl @s ian accor dance
V\flththeﬂ?@éggé % .té asseﬁtlng on the flash unit, so that the

canmera aper e 1% QUtD I'cally controlled to a val ue whi ch properly
corresponds to the light setting. The. invention will now be further

descr' bed, by yeen Oéafmgpd Gidtdde r@{ﬂi eACEL 40 B ACCHPaIENY dr awi ngs,
| ock di agram of, an aperture control .system

C%/mch F| ug
di ng®4%Ft he ﬁfeésé:r?t 3 nRES %ﬁtmwaﬁrépﬂ.ﬁyr& YA B8 ttB3%  expl ai ni ng
the oper agh@ncorrect quantity of light will reach the film

surface. In a system wherein the quantity of light
emitted from the flash unit is controlled according to
the quantity of the emitted light which is reflected

10 from an dbject to be photographed, the correct quantity _ \Q
of light can always be arranged to reach the film
surface by setting the aperture to a predetermined
value correspondii:xg to a desired setting of the flash
unit. However, in the event that the aperture value of

15 the camera is inadvertently changed, then" the correct
quantity of light will not reach ‘the film sur face,
making the resulting picture unsatisfactory.
Accordingly, it is nécessary to take great care in
setting the aperture value of the camera whenever a

20 photographing operation is carried out.

It is an object of the present invention to
overcome this particular difficulty. s

According to the present invention, an aperture
control system for a camera having a flash unit.

25 comprises generating means arranged to generate an
electrical control signal, an aperture value control
device which controls the aperture of said camera to a
value dependent upon the control signal, and deter-
mination means on said flash unit arranged to determine

30 the value of the control signal in accordance with the
flash emission characteristics of said flash unit.



of a. gate circuit, which forms part of the control system Figure 3 is a

bl ock di agram showing in nore detail a part of the control system of~f\gure
-1 whieh is.associated with.a flash unit; and Figure 4 is a block
showi ng in nore detail "a part of the congrol_ systemof Figure 1 If ijs
a’s’vé,bci ated with a camera. Referring to Fi“Qure 1, the illustrated\aperfdre
control system has respective parts which are associated with a flash unit
1 and a canera 7, onl 0S onppagint fo thy ugi t ﬂé@a h anmer a
which relate to the i%\#eﬁ'ti gﬁgbel-ng sh}m‘ﬁ.t E%géﬂq}%t gf ? cion?rogl system
associ ated wi t h ORETQ gurkhe 1apIEHT & c¥adHeo ofi | the opamerdi &R Pld@Wces a
pul se signal .at the Gdmdta tEEredte & pi€EULECKHIiChVitHRr cdrMich quabitadls t he
pul se si gnal fro? }he sci | I(S%{ior %htoff. equen di Viltsj\i on, afs?vvit h 4 for
selecting any of& of &t &EAS P& £°61 Hind ?Fé%é’ﬁc‘y A PHEEEITE% ernninal 5
t hr ough Wi ch t lesbod isnemdd ofuttbet. .i.s .del.i.ver.ed and a control device 6 for
controlling the quantity of light emtted by the flash unit. The switch 4
can be constituted by gui de nunber sel ection neans provided on the flash
unit where this is of the automatic variety. The control device 6 may
“eonprisea light- emtting unit and neans for controlling the operation of

. -4- the light-emtting unit according to the quantity of light reflected
-froman object to be photgraphed. This '

L



type of control device is well known in the art, for exanple as disclosed

in bl i shed Japanese Patent 5 Application No. 38413/1973. The part of

trol systemprovided in the canera 7 conprises a gate cifcuit 8, a

29ntrol ' device 9 which c'ontro_l%t_he period of tife for which the gate
-8 is open, a counter 10 which counts a 10 pul se' ‘signal from any

t of the gate circuit 8, ‘a conversion device 11 which subjects the

ggtnt)%l gfﬁiﬁ%’t &n J%g&&gw;&rrﬁjm sa.rgmﬁriwhrt&aexgnﬁmaleddevi ce 12 which.

perture val ue o e canmera wt e ai f the conversi
devi ce 115° AR PHITH LR 1 c{]efv “ggﬁ%iaﬁémtrh@nfcleagﬁtglnit °l1 to eren'tS o
| i ght. Vadésimsedkpight eplamitins seiting waedheo fd@sly ginitthe sgpdibadr e val ue:

for example, Gufesl GtbPREld W e a%!&ﬁ%g‘év ahiAd el tEOR! Kaltkieng t he
del

period for Wwhic I aphragmis stopped down froma fully open
condi ti orwIREPh PRARETAY RATIIRANAY (e Hia ddEh SRR Kown  anount .
However, since the particular technique does not constitute a part of

this inventi and, i s not essent f,0 r f ngy t hereof, a
detail ed desc?ﬁb?‘i R a‘biglr u’?gew cbogrlttszotlmh?fg‘sidcee %g b%?% (yy\?\ngll not be
gi ven. Theappef aexawpld, tvithixafenrnny it dEhm@ArRRANHRG SNawiRg%hol | ows.
As rrentlo:pgdwﬂﬁqy; ously, the oscillator 2 in the flash unit 1 produces at
its output a pulse signal having a predetermned frequency. This 30

signal is subjected to frequency division by the frequency divider 3, and
a signal of theigesel 1ans dliviskek diegpremof (61 Japesrisgtectantipl means of

the system according to the present invention; \!"

Figure 2 is a time chart for explaining the operation \/
. of a gate circuit, which forms part of the control system;
Figure 3 is a block diagram showing in more detail
a part of the_conérol sistem of Figure 1.which is
associated with a flash unit; and
Figure 4 is a block diagram showing in more detail
a part of the contfql system of Figure 1 which is associated

with a camera,

Refefring to Figure 1, the illustrated aperture control
system has respective parts which are associated with a
flash unit 1 and a camera 7,,only'those components of the
flash unit and the camera which relate to the invention !
being shown. The part of'the control system associated
with the flash unit 1 comprises an oscillator 2 which

produces a ﬁulse.signal at an output thereof, a frequency

N .

divider 3 which subjects the pulse signal from the
oscillator 2 to frequency division, a switch 4 for
selecting any one of three outpufs of the frequency divider
3, a terminal 5 through which the selected output is
delivered and a control device 6 for controlling the
quantity of light emitted by the flash unit. The switch
4 can be constituted by guide number selection means

- provided on the flash unit where this is of the automatic
variety. The control device 6 may comprisea light-

emitting unit and means for controlling the operation of



switch 4. In the case where the control device 6 is so designed that the
user can select the quantity of [light

the frequency’sel ecting operation of the switch 4 is effected in

association with such selection. If the gevice 6 can only provide on
pfedetermned light quantity, the switch 4 would be 5 unnecessar
the signal provided to the gate 8 woul d al ways have the sane freque

ittt esnte et oie dogmeiy of
L 1gRE EREIRGEeR0tron Bn ohTethvEe tbh: Photaraphed, Sh1S
frequency F1 istgpel ofd clomtiriod gbdwice r dési well kndwm cianettee art, for7

I ndependently o
association wt

t hrough the ter
"X contact).
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- 4A- enmitted by.the flash unit,

he

. whi ch the3gate AppéicatBonsNoped8413fh873tore, the number of pul ses of the

~ .signal
gate ci
. appreciated nore realR®y PATEM

of frequency F1 which are supplied to the counter

rcuit 8 is determ ned Q¥ﬁthg gate confrol L device 9. This wll
gtthe conkreki AYFELBr ATOY1dR4r ot cFhery

desi gnat es
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camera 7 comprises a gate circuit 8, a gate control
device 9 which controls the period of time for which
the gate circuit 8 is open, a counter 10 which counts a
pulse'signal from an ‘output of the gate circuit 8, a
conversion device 11 which subjects the output of the
counter 10 to conversion, an aperture control device 12
which controls the aperture value of the camera with
the aid of the conversion device 11, and a switch 13
for causing the flash unit 1 to emit light. Various
known techniques can be used to control the aperture
value: for example, a desired aperture value may be
achieved by controlling the period for which a lens
diaphragm is stopped down from a fully open condition
and by detecting the actual stopped-down amouht;
However, since the particular technique does not

constitute a part of this invention and is not
-essential for a proper understanding thereof, a

detailed description of the aperture control device 12
will not be given.

The operation of the above-described various
elements is as follows. As mentioned previously, the

oscillator 2 in the flash unit 1 produces at its output

a pulse signal having a predetermined frequency. This
signal is subjected to frequency division by the
frequency divider 3, and a signal of the resultant
divided frequency (Fl) is selected by means of the
switch 4. In the case where the control device 6 is so
designed that the user can select the quantity of light

10 through the

be



t he sajd.signal of frequency F1, and "9's out put" denot es the out put of the

gate ¢onpxol device 9. Assum ng that the gate circuit 8 is an AND

S circu hree pulses are applied to the counter 10 in this case. . The
apert ontrol device 12 is oper#@ed by the output signal® of the N
conver device 11 which is obtained by subjecting the output of the o

counter 10 to conversion. _The switch 13 is a switch for. the "X" contact on
the camereRigd®f WAy ciheauflashhamitasnthei Erequeneyitselepkinghe switch 13

my be cepwcttibn sPughea siditcthok 98, efffedtedddin igsEdcTHiGEt S
rd, .Acco to.the ingention, ithe above components

ded,
b6 oper MARH (476h CRRERELOBGCHTE nEhe "BYarE Fnéem AATRTONEs: o I ght
t he aper tamee pmldﬁd:eafmm@ caighta qtsanttmty pl theel gwi ttdte lprvupeld pbedet er m ned

valgie whi of t | result
|n5]a proﬁgir}l exposu e%‘ﬁi ﬁﬁe%tlgpta tggcrﬁob?g‘te %% nor e dw? + W th

ref er enc@l@ys ghpes Fhengsame A@W J iThe goiecyitshoff |%h¢| unit 1

Itn_cl udes %m&%&:&w pchandl, ﬁf}e?%&%g@nva@b%gltﬂs Qrthrlﬁb}ﬁﬁed:' _rtcwlt8 15i|-a f
ri gger ele uhe and an integratjon cjrgui , all o
whi ch opéw“éf "r%eea?]tgd \fbén Fheran °‘¥1r9é tne “r‘fq’ht)br 1%:in the flash
unit 1 is a conventional astabl e nultivibrator using a conparator in this
case. The operation of the nmultivibrator itself is well known and

therefore will not be described here. The frequency FO of the output
signal of the oscillator 2 is determ ned



fromthe tinme constants of resistors R to R and a capacitor C2. The

output signal of the oscillator 2 is applied to an input termnal of the
frequency divi‘der 3. - The frequency divider 3 nmay be a conventional one/ X\ -
made up of flip-flop circuits, and has diffefent frequency division out
te\r;rri»nall Qerr] to Qerr]. Cbviously, nore4ITp-flop circuits nay be adde
to the frequency,gdiul Lt | - r | rmnals a, b

and c of switch %fg%lér‘éég%%nﬁ%c%e%p%%éétkh%ﬁtq%eﬁge;%ﬁn elr ?Lg'ocrgt krlbg't out put
frequencies FO 2, FO 4 and FO' 16 are obtained fromthe frequency divider 3

at these term nals rerpecCiboedimenttorsed t L ¥ iRl setF @ one of
~these frequencies, _and.for fhe purpose of. t follow ng description_ it wll
be assuned that %p?f ?faeﬁ%ygﬁ %%éepbceje’ﬁc‘f?h sert? thlemf??"% f r eqUert&Fopeh
shoul d cor r esponthe ot exrmimek t 5ir vhidhiel swd odpnmiddtirgs dintn ctheropdan
exposure in conbipat snaiM ixe tdsn 0Nt Mie 'é&é@h dtitrdf ldeH ey Lt ed DY
. ) : . .

the flash unit, which latter.is determned b e Integration cicrcuit 18 of
the control devi‘é‘én%r?%’at%(ﬂﬂf’jr%rﬁ.tim%céﬁ Al thehgate sdacadt 8

~operation effectis dyethe SThéwdford,s fiey fminBut idf FAANIALDORHY 1 ghag
eperation of a syt ; which th uantity of |ight 1tted b

the flash unit- c%\% ggeﬁ%lgééﬁ?gg?nvé{/h oafreexsé}r?ﬁ%'&%%&(?n t\sheﬁ é:c?t'ﬁ’_‘gc roﬁlal tthr"u

termnals a, b abidlecsate t¢irendt ch Us defemmimed v cdheofgaltes confirodnd F5. 6

are respectivel yagposeng, Therdi£GHaNc bd | apiftl RULAD D ndle r2Ud1GY 4 roh
applied to a ci (rﬂcult 20, which converts the output signal of the frequency
divier 3 to a vg 1&ER | 2y STRFRTH %%é?’é”’f’??s Ghpracter "F1" designates

k/f the said ;ignal of frequency F1, and "9's output" denotes
the output of the gate control device 9, Assuming that
thé gate circuit 8 is an AND ciréuitr three pulses are
applied to the counter 16 in this case. The aperture
control device_12'is:operaﬁed by'the'output signal of the

- conversion device 11 which is obtained by subjectihg the

output of the counter 10 to conversion.

- The switch 13 is a switch for the "X" contact on the
camera body which causes the flash unit 1 to emit light.
The switch 13 may be connected through a hot shoe or, if
an additional contact is provided, through a cord.

L According to the invention, the above components are

operéted in a sequence such that, before the flash unit

. _ 1 emits light, the aperture value of the camera is

_ controlled to'the pProper predetermined value which, in

< - conjunction with the amount of emitted light, will result
in a proper exposure. This will now be described in .
more detail with reference to Figures 3 and 4, As shown
i# Figure 3, the flash unit 1 includes a power switch 31,
a DC-DC coqverter 14, a trigger circuit 15, a trigger
electrode 16@ a'light tube 17 and an integration circuit 18,

all of which opérate in a convéntional manner, The



|nput conditions of the canmera 7. A tenperature -7- conpensating

_.sem gonquctor elenent Dierr] is preferably provided in the circuit 20so
{f voltage level is not affected by tenperature. On the output si de

of tih 'rcuit 20, -the emtter of a Lr@nsistor T[err] i% connected to a

F esigb gr t bet the t "
ool stor RerathataFed ERr ShantLRERGPEF m il & SrarREctfagh S 1o e
gat e C|rcmuﬂt8derahercaﬁene a. COMiheagarelnltbtstcsses a The-input unit :

AND ci 1 CUjphe 8R4 sR28 1t BBl ﬁ.ﬁﬂueowrﬁhggakt&l{»r@m $0£1 Fhastn Uhd 1 applied
to one of its two input termnals, ate signal fromthe gate

control d&pezeforesvwipp ped Ps Fﬁécﬁ%HQF Fﬁ Bt tefREnEFePRRREHI.  The gate
circuit 8Fosowawnbabneﬂuepemgnhmnofhehgabecslgaabri2 B8 aebéghihedic | evel,
such t hat a, ul gnal, uggd..a pu d applied to the
counter 15¥° hggga?%gcon Fgégg gg ng%grggéla%°g§ﬁ|+$%tor 21 and a

f r equency cdpacditon ngCUIt 22 whi ch subjects an out put signal of the
oscillator 21 to frequency division. The circuit 22 applies signals
required for seifting. a I n en I ng rcuit to a circuit
25 adapted to geflePHiBY é§g?isgg g?efBgc?gi@%?Fn ﬁea ﬁﬁ?%r *90, and to
a C|rCU|taﬂ41a@apt$drmmng&nefatheafbaQuhnsygdaviﬁer 3.l atThecircuit 26.

When

frequency divider 3 may be a conventional one made up of

flip=-flop circuits, and has different frequency division

output terminal Qi to Qﬁ‘ Obvious;y, more flip-flop : j

circuits may be added to the frequency divider 3 to

obtain other frequencies. Terminals g,fg and ¢ of
..switch L4 are connected to the frequency'divider 3 so that

output frequencies FO/2, FO/4 and FO/16 are obtained from

the frequency'divider 3 at these terminals respectively,

The switch 4 can thus select any one of these frequencies,
"and for the purpose of the following &escription it will be
. .assumed that a frequency F1 has been chosen, Thus, the
frequehcy F1 should correspond to an aperture value which
will result in a proper exposure in combination with the
amount of light that will be emitted by the flash unit,
which latter is determined by the integration cicuit 18 N
of the control device 6 in a known manner. Accordingly, \ !

the selection operation effected by the switch 4 is S
performed in association with the operation of a switch 19
by means of which the quantity of light emitted by the

- flash unit can be chosen.

By way of example, upon selection of terminals a, b
and ¢ in the switch 4, aperture values of F16, F11 and
F5.6 are respectively chosen,

The frequency F1 selected by the switch &4 is applied
to a circuit 20 which converts the output signal of the-
frequency divier 3 to a voltage level which satisfies the
input conditions of the camera 7. A temperature



the reset signal generated by the circuit 25 is at a low logic |evel
out put signal of the gate circuit 8°is: supplied to an input of the g
10. ‘The qutput signal of the counter 10 is applied to the latch ci
26, and the signal applied to the latch circyitc 26 is held in response to '
the-latch signal generated by the circuit 24. The signal thus held in the -
| atth circuit 26 9onpapaRtiing emisondnetosy ed emsnikc PdehscPErfeurPL?7. A

~pul se signal proysaddag tite wrctiwcai&orzbrsal tHat ¢ad2voll the CawBLAaikS
~applied to a count er % n CQ nver3| n -8- device 11, and an out put
signal of the coftier2*FLqte Ur8+t he coinci dence circuit 27.
- When the two input signals to the CII’CUIt 27 coincide with each other, an

output signal i s app! il PR 1A lor2brod ol ve 261 Gt efB ekt he

aperture control device | ve an.aperture control ectromagnet 38. A.
phot o- i nt er r upt erB3e i raRsdatesd Tyn ishSonpectede teoa FGPiGé"?F'cBng on the
canera side. 'Hmhdﬂuﬁnhedaﬂuawyﬂﬂuy'ﬁﬂ%w@nar&hQStranaasmeraw OoAndi thea

st oppi ng- down mach |sm i gh. cont r.ol he a er, f t s di hr
ci.e. it is turned Sy °erC|9atCied S eds %’5 uﬁ% ovvn oﬁg'rngsa% 5 09 %H tfdsn
" phot o- i nt er r upt erargigs h‘as#Oa theuznitie ;ﬁicfcus-ltl t8$°tf'hé=he| gamame F.| i gFheegrtei ng

“diode 34 and a phAiQafiESiid Y t3-Anpu %@ﬂ'tYAﬂbSQQ%%.'tn anahhasrr%ﬁaer
that t hey confronit one anot her throu%h each
requency signal F1l Trom the flash unit 1 applied to one

pf its two input terminals, while a gate signal from the
L gate control device 9 is applied to the other input terminal
N thereof. The gate circuit 8 is maintained open when
| the gate signal is at a high logic level, such ‘that a pulse
signal is produced at its output and is applled to the |
counter 10. ' '
_ . The gate_control device 9 comprises an oscillator 21~
. .. - and a frequency division circuit 22 which subjects an
output szgnal of the oscillator 21 to frequency division, '
The c1rcuit 22 applies signals required for settlng a
‘gating time to a generating circuit 23, to a
circuit 25 adapted to generate a reset signal for
‘resetting the counter 10, and to a circuit 24 adapted to
J - generate a l1atch signal for a latch circuit 26. When
the reset signal generated by the circuit 25 is at a low
logic level, the output signal of the gate circuit 8 is
supplied to an input of the counter 10, The output signal
of the counter 10 is applied to the latch circuit 26,
and the signal applied to the latch circuit 26 is held

in response to the latch signal generated by the circuit
24,

The signal thus held in the latch circuit 26 is
supplied to an input of a coincidence circuit 27, A
pulse signal provided by the aperture control device 12
in the camera is-éppiied to a counte} 33 in the conversion



slit in turn as the photo-interrupter 36 is rotated. A peripheral portion
f\%he photo-interrupter 36 is fornmed into a ratchet wheel 35. An end of a

ng pawl 37 is caused to contact the ratchet wheel 35 by the operation

e aperture control electromagpeg 38 to arrest rotation of the ’

ot o-interrupter 36 and thereby achieve control of the dlaphragn1aperturQ‘

The aperture control device 12 further conprises a control signal

generatlnge@ubeunn 2andhaohouspapesdgndli nfatbeccatnberws3 his hal saner a.

The contr al. g r [ NL&0l S | ¥ C uit 30 which

turns on t ggh%oeﬁggtg%kﬂglﬁhhgg Eégg3$g|%§ ?ﬂgﬁségtlﬁag of the

caner a |niaﬁﬁﬁaﬁiﬂga&ﬁ &GtghatFéraﬁéFtﬁ?e°86ﬁF%6? Hk?ﬁcéachnﬂt%fgo control s

a circuit agl ottpult g2ganal ¢s appulisa $reﬁahhuheﬂr&h£tpbwteotaanSIstor 35
receives || ht enltP§§g2¥ & |ode 3% t hr ou g ie of .the % ts The
circuit 29’ V&0 &5 ﬁl?pgf ﬁﬁlcﬁ°8 Fetafe¥ige d8eF°si gnal for
resettlngdmw&ecantepbrturethen@uahtele@grqheaenet B8e canera shutter is

operated. More specifically, when the canera is set for automatic 9 -
aperture contragl, in association wiith the operation of the canera, the

control circui & PYoFEpinteraupsAry 86 ipgREPViHednhin, taet aRPFERTE 32. As a -
result, thkenteedt deiviee 1233nprhducamerhcsidsct sTHaaphbtoreset the

282§?3§Z Totiergubten’ 36 JBeratti®in' 18.600dkhbA"G1 UCE°3R0Yp1RE- automatic

down mechanism wh;ch_controls the aperture of the lens

diaphragm: i.e. it is turned in associated with a ' (Hj
stopping-down operation. - The photo-interrupter 36 o
has a plurality of slits therein, and a light-emitting

diode 34 and a photo~transistor 35 are fixedly disposed

in such.a manner that they confront one another through each

slit in turn as the photo-interrupter 36 is rotated.

A peripheral portion of the photo-interrupter 36 is

formed into a ratchet wheel 35, An end of allocking

pawl 37 is caused to contact the ratchet wheel 35 by the

operafion of the aperture control electromagnet 38 to

arrest rotation of the photo-interrupter'qg and thereby

‘achieve control of the diaphragm aperture,

_ The aperture control device 12 further comprises a !
control signal generating circuit 29 which is operated in
association with the camera. The control signal
generating circuit 29'controis a drive circuit 30 which _
turns on the light-emitting diode 34 according to the -

o

settings of the camera in operating an automatic aperture
control. device, and also controls a circuit 31 which generates
a pulse signal when the photo-transistor 35 receives

light emitted by the diode 34 through one of the slits.

The circuit 29 also controls a circuit 32 which
generates a reset signal for resetting the contents of
the counter 33 whenever the camera shutter is operated.

. More specifically, when the camera is set for automatic



circuit 29 operates the drive circuit 30 to turn on the light-emtti
di ode 34. As a result, the photo- transi'stor 35 receives |ight epkttid by
the di ode 34 through the slits in the photo-i nterrupter 36. Theref{o as*
the aperture stops-down and the photo- i'nteLrygpter 36 rotates, the e

: 51 nal ‘generating circuit 31 is controlled to convert the output signal of
phot o- transPPEETUTS FARSTALpulBeagpPRRhptaen dE3tR| b empvRtiomeoHut put

pul se signal of the thn‘éu'b.f, Bhei GoAPPbLCOitoul Be290NPbPies3a cokBREr ation

of the pul se sign IrCUIt 31 nued unt|I th
coi nci dence C|rcﬁign?¥ % 8uf§uftofifﬁgggoéater 43 @ ?ﬂ%?ﬁEs th the
dat a whi ch has bcsﬁe&ppﬂredlt032hprgéuqe#dbheeresctu$iaﬂﬁlftqu¢$E¢fth@h

unit 1. At thiscpaikRhes! B® 8RS EU&ﬁtXi" 1 98. . COryRSRODHS Eondiidogg! €Cted by
~the switch 4, and the output signal of e coincidence circuit 27 .is then

applied to the dPP?@’GPF?UFP”Z8“P8mGFF9e’PﬂEtE?%c??Bﬁﬁ@%eﬁr%Ss%ﬁd theengage
t he | ocki ng pawl cdfculier 2br 6peratds shecanitve &0+ehiON30ftd huPodw-the

interrupter 36 'ii%h%ggggtt?ﬁg ﬁégagd ley APe st99§%€b ownho chanlsn1

operating in assdCration w rot t|on ?er 36 is .
al so stopped at thengpsitenr d5varaeivaschight Qeéhts@tbfcﬁherﬂ#¢¢%§ﬁ*un|t 1.

- Wth the above sypiredghORhbl8idtsoin thEN ﬁbeoaﬂﬁﬂsh«aﬁta-gﬁ@ emfﬁ&deﬁwre,

- the flash t d by th witch 4
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transistor 35 into a pulse signal as described above.

The output pulse signal of the circuit 31 is applied
'to the counter 33. Generation of the pulse signal by
- the circuit 31 is-continued‘uhtii,.in the coincidence
circuit 27, the output of the counter 33.coincides with
the data which has been applied to the coincidenée '
circuit 27 from the flash unit 1. At this point, the
aperture value corresponds fb that selected by the
switch 4, and the output siénal of the coincidence
circuit 27 is then applied to the drive circuit 28 to
. drive the electromagnet 38 and disengage the 1ockiné pawl
L - 37 therefrom. As a resuié, rotation of the photo-
intefrupter 36 is stopped, and accordingly the stopping-
down mechanism operating in association with the rotation
of the photo-interrupter 36 ;S alsoc stopped at the
~ : . aperture value which has been'set for the flash unit 1,

With the above system configuration, when the amount
of light emitted by the flash unit is changed by the |
switch 19, the switch 4 will be correspondingly changed

. to select a different frequency signal for épplicatidn
' -thfough the gate 8 to the counter 10. For example,
if the selected light output is doubled, the aperture
value should be changed by one stopito'maintain a proper



-10- exposure.  Accordingly, the switch 4 wll select a hlgher frequency -
- sigflajy Ror application to the counter 10 so that the value held in the
circuit 26 will be larger. Thus, the stoppi ng-down operatlon\MII
ohger before coi nci dence is deteoted and the final aperture val ue

be t r e h fierent Light em ssi on
val ue, thg Egn fy oégfggﬁ?n%igbhfﬁx €H¥%%$I%1§%€ ac€{m€ remain the sang‘
and a propeshexpﬁyaﬂeean|sesnabthVeepphecetieppbmeﬁmef¢qmntme above

descrlptlaa s8C¢RARYl BHe! QaiflbShb¥Chi BRe 1Q€ch| éShci t2d PPl ies a
signal for ntrollln he aperture val ue_of the capera. Therefore it is

unnecessaP? Brﬁﬁﬁuall Yer 4P PH%PPéﬂ§'ﬁ?§5h?%§ﬁ?t%%PtY%&laﬁP%ﬁroneous or
|nadvertambngbangefbretbeinpﬁdhnce ial deteatedpvand otteirfinal h the result

that the g geEﬁﬁkeqUQE&£t¥?2i LkgPﬁerﬁﬁeggf LQSefé+Q%SHﬁ£9C flpall tines.

Since the aperture contr requency orm the
f requency vd&h EéerééﬁnyeEﬁah ehtphgmigsion yvaktues ctoeneyartitye?f and

errOnGOUSIQEh%CESaEﬁﬂﬁgdtH¥ POLACsubPAcEXAID] erédatl thel &4ké signal, can
ture,_control systemfor a canera

b | t
hgv?nénen?P sh Bﬁ??erCSﬁB?ngﬁgwagﬂeﬁﬁt?ﬁﬁlﬁﬁﬁﬂs arranged to

As is apparent from the above description, according
.to this invention, the flash unit 1 supplies a signal for
controlling the aperture value of the camera. Therefore
it is unneceesary to manually operate the lens diaphragm, \_J
so that an errbneous or inadvertant'change in the aperturs
value can never occur, with the result that the correct
quantity of light reaches the film'surface at all times,
Since the aperture control signal is supplied in frequency
form, the frequency can be readily changed by use of the
frequency divider, and erroneous effects caused by noise,
for example in an analogue signal, can be eliminated.



generat.e an electrical control signal, an aperture 5 ‘val ue control -
devi ce which controls the aperture of said camera to a val ue dependent fpon -
the contro] signal, and deternination neans on said flash unit arran
determ ne’the val ue of® the control signalllin accordance with the fIa~‘.|I.
e ssion characteristics 10 of said flash unit. 2. An aperture control
" systemas claimed in aim1, wherein the control signal is a count val ue.
3. An aperture control systemas clainmed in Cllaim1 or 2, wherein the
val ue of the control signal is 20 = variable, and the deternination
means includes variation neans for varying the value of the control
signal . 4. An. aperture control systemas clainmed in Claim3, wherein the
vari ati on neans conprises an oscillator on 20 said flash unit -and a
~variabl e frequengy, djvi der receiving an output signal of the oscillator and
provi di ng an ou&@ﬁéﬂﬁgywﬂ havi ng a frequency which varies in accordance
- With a desired aperture value, and wherein the generating neans includes
reception Means 125 arPasd dbA R RY AT 28988 oh oiC%) VEahlPa ObheSi0Na!
fromthe variabl'e frequerrcy divider and to“generate a control siIgna ose
val ue i s dependdiiasipownitie toaprdsdpgofgensrabingumesangnaprranged2tos. An
-aperture controlgenéetlat® ah @124 cal CoditFol signal, an aperture

5 value control device which controls the aperture of

said-  camera to a value dependent upon the control

L y ' signdl, and determination means on said flash unit
x~/ - arranged to determine the value of the control signal

_ in accordance with the flash emission characteristics
10 of said flash unmit. '

2. An aperture control system as claimed in Claim 1,
wherein the control signal is a count value.

3. An apertﬁre control system as claimed in Claim 1
or 2, wherein the value of the control signal is

20 variable, and the determination means includes
‘variation means for varying the value of the control
signal. ' | |

4. An aperture control system as claimed in Claim 3,
wherein the variation means comprises an oscillator on
20 ‘said flash unit and a variable frequency divider
receiving an output signal of the oscillator and
providing an output signal having a frequency which
'-_varies in accordance with a desired aperture value, and
_ wherein the generating means includes reception means
25 . on said camera arranged to receive the output signal
. ' from the variable frequency divider and to generate a
" control signal whose value is dependent upon the
frequency of said output signal.

-
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wherein the reception neans.conpri ses a gate Ci rcwt havi ng an i nput at
~Which said variable frequency signal is recei'ved and an enabling termnal,

gate gnal generating neans arranged H%hprOV|de to the enabling. ternlnal a
gat ¢ nal of predeternined duration, d counter nean$ arranged to .
recgix¥€/the variable frequency signal fromthe gate circuit for the :J
dur &+0n ok thesgahgeskanal coﬁ@fofOH?B%émCQb'néiQﬂn@& £ '€L L4k %] espondi ng

to the frequenc of the variable f uenc naI t he val ue |n the counter
at the end"’BPrFK@ ﬁafergf’@ﬁﬁpﬂoﬁﬁﬂ‘ ﬁ'@"‘é ﬁo?nﬁ%?es?’gﬁ%?i 6. An

aperture caawifnk a;asimpuaSael shien saiﬁ:l earidbbe Preqbieiey nsidwavari abl e
[yeduency eVkd8os ¢RPLhACRn Ao hhBINERY o LhibIF! ELES LIl dlnBeglili) | 1Y

of out puts 5t eren re ueéncl es on sW
one of sai mephgr arrapged §at pye¥ide, t° mea‘p@??h*%scﬁ?ﬂ%ﬂla%ystem as

clained in gl gh¥ebsiphgticor gbedstamzﬂaatduﬁswéﬁ &1&%6&Mﬁr varying
the Iight en1SS|on C eristic¢s wtchis ed to the

ar
sel ecti on ZRPPEHATEANESHR %ﬁpEPFﬁfge ﬂ?rﬁ?’%%g*%n?fﬁﬂuﬁgﬁ%. %P ving a
fl ash unit frembshanghasel gizeuhtr Eonbsher dudettonbetl the hgaté cstgmelfo t he

acconpanyi@ﬂedE@W£@g§'coﬁnting at a rate corresponding to the
frequency of the variable frequency signal, the value in
the counter at the end of_the-gate signal_qomprising said
control signal. -

6. An aperture control system as claimed-ih Claim & or 5,
wherein the variable frequency divider comprises a
frequency divider circuit'having a plurality of outputs

of different frequencies and a selection switch for
selecting one of said plurality cf outputs.,

Te An aperture'cﬁntrol system as claimed in Claim 6,
wherein the flash unit includes a switch for varying the
light emission characteristics. thereof, which switch is
ganged to the selection switch.

8. An aperture control system fbr a camera having a _

. !
flash unit, substantially as hereinbefore described with \ ;
- reference to the accompanying drawings. '
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