2222690 Title of the Invention: FLASH PHOTOGRAPHI NG SYSTEM Background of
the Invention: Field of the Invention: This invention relates to an

i nprovenment on a system conprising a canmera which is arranged to neasure
"and integrate an incident fiash light coning through a photo-taking |ens
either directly or through a reflection light thereof, that is, to be
capable of performng the so-called TTL flash control action, and a flash
device vhich is arranged to be nounted on the canera. Description of the
Rel atee’ Art: The conventional TTL flash control method has been as foll ows:
For exanple, a light nmeasuring sensor disposed within a canera body is
arranged to capture the reflection on the surface of a filmor a shutter
curtain of flash light of a flash deyice comng through a phojoat gi gkj ns
of the camera. The reflection Ilght i's I nt egrated and checkedéf ? & eﬁ
gquantity of light. Upon detection of attainnent of the given quantity of
integrated light, a flash stopping signal is sent out fromthe canera body
to the flash device. The signal causes the flashing action of the flash
device to be brought to a stop by neans of a conmutation circuit or the

| i ke. The above-stated given quantity of light is determ ned by an

uncondi tional conputing operation on the -

Title of the Invention:

FLASH PHOTOGRAPHING SYSTEM




.sensitivity of a filmin use, an aperture val ue selected, a synchronizi.ng
shutter speed, etc. The nethod gives an - 2 - excellent result for a
certain object, such as a gray reflection plate of a reflection factor of
18% or the |ike. However, it often fails to have a white or black object
phot ographed in a white or black color. Therefore, for a reversal film
whi ch is difBagkgraumdd®dhednvantpkdmti ng, the met hod has been hardly

satisfactory. It has been another shortcom ng of the conven- tional nethod
that an intrinsic Biflsh@f thspemteatioleine- tion of the flash device capnot

be utilized when the photogr; her fmanual allows the flash device to flash
by nanual |y sel ecting e"rl{) R ien u’éei%b P2 0HQ 27 HHEREQYIBEREEOD 2 sy st em

o i!,ﬁ%”es?“ip"égé ?c?%é’éssfﬁ':‘éfﬁef’as'cmﬁ SRfe o Thrdne st £8 freRe' | Phch
device to flaasﬂh' 1nt '#teréjt%“t%i%ﬂ #"b@ﬁe pre 8091){ ) éhe TTL

flash control™I's per resu  Hhar I T ght

measur ement g GO8 r@&& bi/eﬁéwe £0d AREEE1#Sof f&.g% h PWeYPlect fof

system necessitates nany st'eps of operation and t IS not sultable .

for continu- pushPhelOEEON tat Bas] des bé f@aﬁé’ﬁle%fléefﬂ&fnﬁﬂﬁ@stbécause
of many additional circuits reqU|red In a conceivabl e nethod for

el i mnating tdw-cdDvead SHEL efll sdor¢apttolSaction| rand i anfyashedéwilceat i ng a
vari abl e degree of flash control l|evel is set independ-
-which is arranged to be mounted on the camera.

Description of the Related Art:

The conventional TTL flash control metﬁod has
been as follows; For example, a light measuripg sensor
disposed within a camera body is arranged to capture the
reflection on the surface of a f£ilm or a shutter_cuftain
of flash light of-a flash device coming through a
photo-taking lens of the camera. The reflection light
is integrated and checked for a given quantity of light.
Upon detection of attainment of the given quanti%y of
integrated 1ight, a flash stopping signal'is sent out
from the cameia body to the flash device. The signal -g) .
causes the flasﬂing action of the flash device to be
brought to a stop by means of a commutation circuit or
the like.

The above-stated given quantity of light is
determined by an unconditiohal computing operation on the

sensitivity of a film in use, an aperture value selected,

a'synchronizing shutter speed, etc. The method gives an



ently of an exposure |evel determ ned according to the normal |ight. That
nmet hod enabl es the intention of the photographer to be reflected on the
result of control. - 3 -  However, the nmethod has the follow ng
shortcom ngs: It conplicatéé'the operation on thé“éanera for the
photographer mh

photographer Sé%enﬁsfego ng ;hogfﬁgggg o} g%%hr%% gﬁﬁﬁlgﬁhéﬁor e

correction, . LkyoRkqBh %Q a f%bkﬁ%%tlonBQ%bQ%% oﬂ'ﬁB%t@&'QﬁﬁJeCt|0n
settrhg/nenber 'S arrange e easi |y novable, a correction value mght

be acci dent ahlycset pisbhaut, ke opianOFRANREeS Hovenedga.td @i BRMEN €,

while the camera ‘is carried. Further, a 10 photographi ng operation

m ght i nadvegbgetity phe teeiaphead iv hwhiifte cxamiark spdicam |Mfdrefiire a
previ ously set correction value when the correction val ue nust be reset.
Further, wtkox & asked®dlcEidnr ahgeh tis @darfifiitculte tabdee-cxixatestt o rect i on
val ue to be set thereon, the 15 canera system should be arranged to have

i nformati on erihtdngsetthec method s belede handdys siatisfagtany- t he fl ash
device to the canera body and to allow a control circuit_on the side of the
canera body to control Ith&agudesn pnstherghordcamdingof the, qepwen-

I nstance, however, if the 20 canmera aon which the flash deVIﬁﬁfls to be

mounted i s nddopadyieddod thhathian ARG ARiAmatit ReRRt Mk
SSPLQ"LefaBR%%eg"’fS I it TRt TRkt B O 7D
confused OnSh ographer manually allows the flash device to flash

by manually selecting an aperture value.
o _ - To solve theée problems, a system has been
proposed, as disclosed in Japanese Laid-Open Patent
Application No. SHO 61-156238. .The system_is arranged
to preliminarily allow the flash device to flash; to
measure the light within the camefa body; and the TTL
flosh control is performed after the result of the preli-
minary light measurement is corrected by the photographer
as desired. Howevér, this system necessitates méhy steps
of operation and, therefore, is not Suitable for continu-
ous photographing. Besides, the cost of it increases
because of many additional circuits required.

. In é conceivable method for eliminating the
above-stated shortcomihgs; a correction value ihdicating
a variable degree of flash control level is set independ-
ently of an exposure level determined according.to the
normal light. That method enableé the intention of the

photographer to be reflected on the result of control.



25 occasion. - 4 - - 5 - SUWARY OF THE | NVENTI ON A canera system using

a flash device, conprising: neans to control the degree of flash in

accordance 5 with the quantity of flash light emtted by the flash
device; a correction circuit adapted to correct the control neans to vary

the degree of flash exposure; neans for setting the degree of correction

to be 10 effected by the correction circuit; a display circuit which
i s arranged HWgVeRgkdhe mathod, harﬁjitébﬁ_ifrfgl]t%ng:cﬁmqmgsqj?;g_r eel _s_\:t)
b said settin ans. 15 BRI EF DESCRI PTI ON OF THE DRAW N i g. i \swa
/ ; ﬁ%\mcﬁ&pélﬂaa‘%ﬁ? G Pt ion AR SRAPSHA cH W e ©he anged

circuit diagrams
according to

.S J ' embodi nent _t.hereof; .20 Fig.. 2 shows
by way .of exgtln%lltg’ ?‘%H gri‘é)gfre&r%’t%sof:%?% opreerqa‘ﬁxi?n féjﬁh 3 HnFULf _ Ay _p?[]t
h in Fi@iuk FlGe 34 ' | 1. .agr 0 e, connecfi.qn w
gefi gmr:ﬁtln ' c:vrgcltl}iét's. R ofﬂh} ?ﬁpgir({)tc%#r%a t ee?gz |e§;;o\§q§39w&1 dleﬂ:ﬁr#?é“* Itg?n

device ob Fi gieahinl &f £1la%1? CURIAMIIRUHIYE, SHAW M JE WRIG &
failure. : Besides, if the_corrgétion setting member is
arranged to be easily m0vable,.a correction ‘value might

be accidentally set without the_photographer's.knowledge,

for example, while the camera is carried. Further, a

10 photographing operation midht inadvertently be.performed
with the éamera system ‘left at a previOusiy set
correctidn value when the correctionnvaiue must be reset.
Further, with a flash device arrangéd to permit the
above-stated correction Qaiue to be set thereon, the

15 caﬁe:? %ystem should be arranged to.have .information on
thé. sért.;-“-cv_c.)rrectionj value transmitted from the flash
device to the camera body and to allow a control circuit

on the side of the camera body to control the quantity of
light accordingly. 1In this inStange,, however, if the

20 camera on which the flash device is to be hounted is not
provided with this control circuit, the 1light quantity
control cannot be accomplished according to the flash
conﬁrol correction value set on the side of the flash
device. The photographer might be confused on that

25 occasion.
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tion of-the mcroconputer 2 of Fig. 1. Fig. 5 shows serial conmmunication
bet ween the flash device and the canmera body of Fig. 1. Figs.--6(a), 6(b)
and 6(c) are pro- gramflow charts showi ng the operation of a m croconputer
12 of Fig. 1. Fig. 7 is-a cifcuit diagram show ng“he arrangenment of a part
of the flash device of Fig. 1. Fig. 8 is a wave formchart showing a flash
control action on the flash device of Fig. 1. Figs. 9(a) and 9(b) show the
arrangenment of the camera of Fig. 1. Figs. 10(a) and 10(b) are wave form
chart how ng a |ight quantity correcting operation. ’ -- Fig. 11
is a circuit diagram show ng anot e &nbodi ment of the invention. Fig. 12
is a programflow chart showi ng the operation of a mcroconputer 2 of Fig.-
11. Fig. 13 is a wave-formchart shaqw pg comruni cati on between a canera
body and a _Qﬁﬁﬁggi_gﬁ_gigrﬁ ' . 11. Figs. 14(a), 14(b) and 14(c) show
t he displayfs o)y o &E%@ﬂgégt 4. Figs. 15(a), 15(b) and 15(c)-are
pro- gramflow charts showi ng the operation of a mcroconputer 12 of Fig.
11. Figs. 16(a), 16(b) and 16(c) are programflow charts show ng ot her
programs of the B Qaned Wyiteh? usiig-a ¥ldsh dervde f wonprizsinghow ng a
correction --- value setting operation.-- Fig. 18 is a circuit diagram
showi ng a furt hemegioditentcaftidie thw eldgrmee ofFifjashd istiawscardangs ay
node within the view finder of a canera shown in Fig. 18. - 6 - Fig. 20
i s a pragramifdhowthear tquehmiityy @ fr dijresh dfight emitted by the flash

device;
a correction circuit adapted to correct the control
o means to vary the dégree of flash exposu#e;
means for setting the degreé of correction to be
10 effected by the correction circuit;
a display ciréuit Qﬁich is arranged to make a
display indicating the. correction degree set by said

setting means.

15 BRIEF DESCRIPTION OF THE.DRAWINGS -

Fig.' 1 is a circuit diagram showing a flash device
and a camera body which are arranged according to this
invention as an embodiment thereof;

20 Fig. 2 shows by way of example the arrangement of an
operation part 3 and a display part 4 shown in Fig. 1;
Fig. 3 is a circuit diagram showing the connection

with peripheral circuits.



a mcroconputer 12 shown in Fig. 18. Figs. 21 and 22 are flow charts.
showi ng ot her prograns of the m croconputer 12. Fig. 23 is a flow chart
showi ng a program of a microconputer 2 shown in Fig. 18. Figs. 24, 25(a)’
and 25(b) are flow charts show ng other progranms of the m croconmputer 2.
Fig. 26 shows the format of communication between the canera body and the
fl ash devi o af mEcgocbimpufieg. 227 isposedharitthimowihey fd@ahudeaxideors i m ng.
Fig. 28 shows conbi nati on exanpl es of caneras and fl ash devi ces of
different Figdsl-Fi §ig294skens @GWWBﬁWbéﬂPNgG@B@ﬁaﬁhﬂﬂéqﬂnthﬁfqnﬁﬁﬁﬂ,/
conbi nations shown in Fig. 28. Figs. 30(a)_ ,and 30(h) show di splays nade by
a display paden efofthe; g‘lcfPCOED@t“éflelre@ Bf,fs@rlﬂat ilon dtig-he W red

Enbodi nent s .1 shows an enbodi nent éﬂff inventi o bl ock

di agram Ré\eé”lqu-né’OF'B‘“Pil&atfmabﬁ%?nd sihna ’}‘r{] omput er 2;
an operation part 3; a | ay deV| ar det ect CIrCUIt 5 a
trigger ci COMEE3% PO ©; %l ?‘:plz%h 1cont m% #%)Aq{gfreér(;mo .
cludes a mcroc ut er, t S C |ng
circuit 143 z?"b%g%@’or?\;lgrter asf'f?vgnlr?d%ae %rr#él%;?ﬁénol#écla}&ﬁ%bl%éﬁiﬁl ash
device 1 a na b 1 Qg

communi cat P%n%%grfﬁ SI1 %q')béch % TRIrHlgﬁ%:llﬁsﬁ‘llylgfgna ach ﬁ&ﬁﬂa m crocorrput ers
2 and 12 '%:a:&@a%{éit of/ a part Mm%wm@iaér@mten They are

arranged to
_ Fig. 8 1s a wave form chart showing a flash control action -
on the flash device of Fig. 1. Figs. 9(a) and 9(b) show
the arrangement of the camera of Fig. -1. Figé. 10(a)
and 10(b) are wave.form charts showing'a light quantity
correcting operation. _
Fig. 11 is a circuit'diag:am showing another -
embodiment of the invention. Fig. 12 is a program flow
chart showing the operation of a microcdmputer 2 of Fig.-
11,_ Fig.. 13 is a wave -form chart showing éommunication
between a camera body and a flash device shown in Fig. 1l1.
Figs. 1l4(a), 14(b) and 1l4(c) show fhé;display aééions of
a diéplay-part 4., Figs. 15(a), 15(b).and 15(c) -are pro-
~gram flow charts_showing the operation of a microcomputer %;)
12 of Fié. 11. Figs. 1l6(a), 16(5) and 16(c) are program
fléw charts Showing.other.progfams of the microcomputer
'12. Fig. 17 is a wave form chart showing a correction
value setting operatiqn;~
,Fig. 18 is a circuit diagram'showing a further
embodiment of the invention. Fig..19'shows a display mode

within the view finder of a camera shown in Fig. 18.



perform'serial commruni cati on between them The trigger circuit 6 and the
flash control cir- cuit 7 are the sane as those enployed in the
conventional flash device. The charge detection circuit 5 is arranged to
moni tor the voltage of the nmi'n capacitor disposed i-n the flash device 1
and to supply_a charging conpletion_ signal to the canmera body 11 via the
comuni cat i onFp8rt 28 HhReR PReITEMt AlewcEhattt SheyiredaaPyPgEAMyeft age which

bl di sch I to flash. Th ti 3 i st f
Do key< 3a aRGmS5ZAEOHUSAE] 12 FRpows ARaHIG -l PangEqoeD Bbr APE dantrol |
t he d of, - lon. Th Lspl 4 | d of, f
oxampl o, an LaBe FPVosuRprs. SHowif) ByRRETE-B3kknE bRERENC Tl ah cont ol
d is i ' degr. -stated .

ot measur i hecaorenPrPdsrareCRY, C98 28 & etE ShAPy SHEWERRIE 1ol

enpl oyed. Flaﬁ?obigmtof”hthﬁérééeﬂbﬁhérfba§ﬁodﬁvkﬁepiﬁ90ﬂ§§ tpigugh a lens
to be reflected on a filmsurface. Then a reflection Night thus obtained is

received by the,SPB(ajhananabeBl arst arbwScHARksi ShéwRRG 8€hekhBrograms
integrating circuit 14 begins to integrate a voltage comng fromthe |ight
measuring cireofcthe micrdbempakpar 2son circuit 16 is arranged to conpare
signal voltages INL and I N2. The conparison circuit 16 supplies to the
flash control circuit 7Figa Zhesbowsutheafotrman pér codMaricakdan| eve
signal if the voltage INl1 is higher than the voltage IN2 and a high |evel
signal if - gbetween the camera body and the flash device of Fig. 11.

Fig. 27 is a chart showing communication timing. Fig; 28

" shows combination examples of cameras and flash devices

of different kinds. Fig. 29 shows communicating

operations for different combinations shown in Fig. 28.

Figs. 30(a) and 30(b) show displays made by a display

part 4 of Fig. 11.

Detailed Description of the Preferred Embodiments:
| Fig. 1 shows an embodiment of this invention in
a block diagrém.- Referring to Fig. 1, a flash-dévice 1
includes a microcomputer 2; an operation part 3; a display
o device 4; a charge detection circuit 5; a trigger circuit
6; and a flash control éircuit 7. A.camera.body_ll in-
cludes a microcomputér 12; é light measuring circuit 13;
an integrating circuit 14; a D/A convertef 15; and a com-
parison circuit 16. The flash device 1 and the camera
body 11 communicate with each other wvia communication

ports SI, SO, SC, C, TRI and STOP.

Each of the microcomputers 2 and 12 is a general



the voltage IN2 is higher than the voltage INL. The D/A converter 15 is
arranged to convert an input digital value Dinto the above-stated (anal og)
signal voltage INl. The enbodi nent which is arranged as descri bed above
operates as follows: The keys 3b and 3c (herein- after referred to as +SW
and -SW of the operation part 3 disposed on the flash device and the

di spl ay par t PATPRECe OREFCALE SHSTOSPMPR teL -| ey @S AFanEed &2 he

m croconputer 2 _in a manner as shaown.i.n Fig. 3. The mcroconputer 2 is

D vt dad v ¢ REESPE PO ML f OIS CHEIRR o esn ERelhe o1 1o o Fig. d

the operation of the sgit- .ware is fal) ownsg: At . rection
value S and a flag F aﬁé‘esé:trlgt%ezfn c:laz\'n%ict"llq'a %\é\%tntdlo\rﬁpe ng{lﬁé;slﬁa %&J%foj(’apc%é:

The content . rt. s, T, T 'fg&h_jkﬁy-gﬁ | #qﬁﬁgﬁg- SO,
the flow of %%é%apﬁgtﬁésreg%ee S ttoa%a stepéf . G‘\)If noJi,\Q{}LeZ ow colrr%dsg 0 a

step #5. St en 4% RWRREK ihJdRIRAR FAddidie aqré@iceisnrwaafa?arggé& less

than its upper linit value 3. 1f so,  the flow proceeds to a step #4 to

i ncrenent t heo- QdrARidrORRA WL RJY e thaidl ddpadiBy ldiBposed ide flag
Fat 1. If not, the flow cones to the step #5. Step #5: The content of a

port B is reathd &l idevite KeandSWo suppiied cHdrdgithg tdsing1oviswnes to a
step #6. If not, the flow cones to a step #8. Step #6: + A check is nade
to see if theigwaledid drhes darera ibwdyarldervitsharhe tconmweicd tivn patue - 3. .
If so, the flow cones to a step #7 to decrenent the correction value S - 9
- C when the voltage comes to exceed a given voltage which
enables & xenon diécharge lamp to flash. The operation
part 3 consists of two keys 3a-aﬁd 3b as shown in Fig. 2
and is arranged to permit control over the degree of cor-
rection. The d;splay part 4 is composed of, for example,
an LCD. For examﬁle, a display "+1F" means that the
flash control degree is increased to an excessive degree
by one step.. |
The above-stated light measuring circuit 13 in-
cludes a sensor for which an SPD is employed. Flash 1i§ht
emitted from the flash device 1 comés through'a—lens to
be reflected on a f£ilm surface. Then a reflection light
thus obtained"is received by the SPD. The instant a start
signal is-supplied, the integratihg circuit 14 begins to
integrate a voltagé coming from the 1ight measuring cir-
cuit 13. The comparison ciréuit 16 is arranged to compare
signal voltages INl and IN2. The comparison circuit 16
supplies to the flash control circuit 7 via the communica-

tion port STOP a low level signal if the voltage IN1 is

higher than the veoltage IN2 and a high level signal if



by 1 and,- at the sane time, set the flag F at- 1.. If not, the fl ow cones
- to a step #8. Step #8: The correction value S is displayed at the LCD 4.
Step #9: The correction value Sis transferred to a conmunication register
CA. Wen a clock signal is received at a communi cdt*en port .SC, the val ue
of the comuniKetvEtdGe)i NBrids/highaiCeneh ttRaavo Yt S8t 10U tThé D/A
comuni cation port SI. Further, the correction value S and the negative
val ue pf the eonvertentidnis edihrande €A coevert anyetnpwt hii gkpd Eseeudy
conpl emEnts on two. Step #10: A check is nade to ste if the flag is at O.
|f so, the flDwirbmeshdaatove-steted efam@lodf smbgnal heoltage pikteeds to a
step #11 to wait for a given period of tine (400 nsec) w thout doing
anything. After the | dpre embodimenyeyhipehibel, arrengedae odescribedst ep
#12. Step #12: The flag F is set at 0 and the flow conmes back to the step
#2. This part2R9Ve RPeTates saprird Hwe | orTheickeys ptReaRd 3ot BReFedPthanges
when t he key f%NVor -SWi s_conti nuousl .usheﬂ. %bﬂgmhile, t he

m cr oconput erEeTFeteTEedi k0 3R SR R TP hePt atRE PRI AR j RaLk 5o

provided with,software.as shown_jn Figs..6(a) to 6(c). _JThe nm croconput- er
s o r angel TARRES rire (1R 1514 FEpAEE ctd s iR eV FBER £ ghal a
et oo Bt BB LI d ol ok | b ERE M e
via the comupi £aLéQRpREEE B in TNGRENAEE | £81Ss K8 PEn C¥PEESFED THO -
microcomputer 2 is provided with software which is as
shown in Fig. 4.
- Referring to Fig. 4, the operatien of the soft-
ware is as follows: At a:step #1, a co:rection_value S
and a flag F are setfat an }nitial;setting_value ef.O.
Step #2: The content of a port A is read to find if the
key +SW is pushed. If so, the flow of operation proeeeds
to a step #3. I1If not, the flow comes to a steb #5; Step
#3: A check is made to see if the correction value S
is less than its upper limit value 3. If so,'thé flow
~ proceeds to a step #4 to increment the correction.value
. . S5 by one and, at the same time, set the flag Elet_l. 1f
- not, the flow comes to the step #5.
Step #5; The content of a port B_is read to
see if the key -S8W is pushed. If so, the flqw.eomes to
a step #6. If not, the flow comes to a.step'#B. Step
#6: A check is made to see if the correction ﬁalue S
is larger than its ;ower limit &alue -3. ';f so; the flow

comes to a step #7 to decrement the correction value S



in atimng chart as shown in Fig. 5. Referring to Fig. .5, in response.- to
the fall of the clock signal comng via the communi cation port SC, the
flash device 1 sends out data to the canera body 11 via the comunication
port SI. The canera body 11 then reads the data in response to the rise of

the clock signal coging, vjia the co ni cat i on, por | ., Ei.gg. 6 tQ 6(c
show t he sof %aiea9§qt$5n£?ﬁ a1 %W%Coﬁ%ttépglfaﬁﬁighafgidisggégggmdgh?n
t he canera bgad tpes Lgurgs, Fig. 6(a) shows the main routine
of the_softwgb%.%égfﬁgﬁﬁggégé %fgggﬁpfﬁfipation of description of the‘\./
operation, the follow @ﬁegeﬁﬁsl PEAQNchErkERibRdvhaukhs 2BeHALLIRYER B&

performed when the flas evice I's conpletely charged and the opération to

be per- fornggevhep ihe $teghidevi eRel sovebctaBhl obly shasged is omtted
fromdescription as it is conpletely irrelative to this invention. Step

#21: |f the tiranbréereg@etbSacosmhehibytibar gedisaevrolChage wenwa eldck
obt ai ned by dividing the voltage at the two ends of a main capacitor MCis
hi gher than aigrékr £aceevelitedeated ¢omdubfiivhtdond pocttasSgi,ndheomalleie on
signal is supplied to a communication port C. Then, the mcroconputer 12
recei ves t hi efstheatohmonichtionnregisieirofApdst ugcondificoneddy tsent st ep
#22 to execute a flash device processing routine. This routine is as shown
in Fig. 6(b)oukita st epmmanigptipy. PerB) SIthe Fagithexacithgn cpargetdans 1 r st
detected through the serial com nunication (see Fig. ?2,nentioned in the
f oregoi ng. THalue S and the negative value of the communication regis-
ter CA are arranged to be expressed by complements on
two. o
Step #10: A check is made to see if the flag . >/
is at 0. If so, the flow comes back to the step #2. If
not, the flow proceeds to a step #11 to wait for a given
period of time (400 msec) without doing anything. After
the lapse of the given period, the flow comes to a step
#12. Step #12: The flag F is set at 0 and the flow comes
back to the step #2. This part of the flow is provi@ed
for the purpose of retarding changes when the ke& +SW or
-SW is continuously pushed. !

Meanwhile, the microcomputer 12 which is dis-
posed within the camera body 11 is also provided with
software as.shpwh in Figs. 6(a) to 6(c). The microcomput-
er 12 is arranged to intermittently and repeatedly send
out a clock signal at intervals of a given length of time
to the flash dévice, via the communication port SC, and
to read the correction value S which is coming via the

communication port SI.. These actions can be expressed

- 10 -



correction value S is assuned to be -1 here. The flow of operation of the,
m cr.oconputer 12 proceeds to a step #25. Step #25: An aperture value and a
shutter speed are determned in a manner which is the sanme as in the
conventional AE |ight neasurihg system Step #26: “After the aperture and
shutter speed values are determ ned at the step #25, the value of the flash
control |evel @Mod theingaghagbvaeeshawioiPuFéd- of-the basis of the val ues

determ ned together with_a fiIn1sensitLvit¥ val ue whi ch has al ready_been
known. \Fhi s conputing opBREEFEANEahonEier Por MRIFEGFEBNFR fRetBENEAARNREr as

QES ¢ ﬁQ:ﬁBﬁ i‘SQ?#sﬁggEE%LQ%gﬁﬁr S0mehe: ¥38: haF. Comm-PEcarEot) 5§;§%{ BFonthRus
produced from hepe: bV acEpRbak, B ER-E ine CelbBbpThold 4F Fiay

value D [ nto 2:feStoighniBht26s bt /8ich he0bafBzanBbag Ya! Yhenhbanunile,

when a shutter rel ease button I s pushe an 1 nterruption occurs and

process begi nsr&s@9 8nét 8AtH29n0te3pbANLI B8 PHECRiLE 88 tHeWB1bBkFk8gnllc) -
The routine of the step #29 is for prelimnaries before an exposure action

on the film suebpgfig §iahtRe aomhuhichtEoht poRLOPENI Ng process, a .mrror
uplifting pro- cess, etc. which are not directly related to this inven-
tion. Wth a series of tRige.pbehintoabies phoWwothedsofhwakkowrptteseda to
a step #30 immedi ately after conple- tion of the travel of the |eading
curtain of thetbhumierocSmppt#8012Awbieht isi ghaposedpwdtihdéedtheosrmepert F
of.the - 12 body 11. - Among these'figurés, Fig. 6(a) shows the main
routine of the software. For the sake of simplification

-of description of the operatioﬁ, the following description
is limited to the operation to be performed when the flash
- device is completely charged and the operation to be per-
formed hhen the flash device is not completely charged is
omitted from description as it is completely irrelative

to this invention.

Step #21: If the flash device is completely
charged, a voltage Vc which is obtained by dividing the
voltage. at the two ends of a main capacitor MC is higher

\_ "~ than a reference voltage ref (= 2.6 V) and a charging
‘ . completion signal is supplied to a communication port C.
Then, the microcomputer 12 receives this signal from the
communication port C and proceeds to a step #22 to execute
~a flash device processing.reutine.- This routine is as
shown in Fig. 6(b). At a step #24 of Fig. 6(b), the cor-

rection value S is first detected through the serial com-

munication (see Fig. 5) mentioned in the foregoing. The

-
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m croconputer 12 for initialization of the integration value of the
Integrating circuit 14. .This causes the integrating circuit 14 to resune
its integrating action (at a point of tine to shown in Fig. 8). Then, the ’
flowinmmediately cones to a step #31. Step #31: A trigger signal is
produced froma port E via the comunication port TRI. The trigger signal

t hen causes ¢oreréchion dealee 3 oivegssumedf tashe all hepei.nt Toe filow bEf of
Fig. 8. Areflection mrror 101 which is disEosed within the canera body 11 .
has been spropgrapiey ehekheonicregomputeradl prgreefsolrt Bestepsh2Beyj ge 1

to inpinge upon the filmsurface 102 and to be received by the SPD 103
which is al so di sposed®WPPh¥#2t hePRaFRPELBERyVEiue #RE apphysiernspeed

d | VI N, d |ight , ich i lied to the
it ear ati ng €¢ cereerntagacEs, ¢ cipnhes! WaiPho Tbothe, Fame ABs Ln¢BEr at i ng
fhe vai ue of SRREhE} Shad pRCTEERE b oP Y 8 P RatPnar TEFm AR50 AESET AL

. . | ol ;
STCP to the MiaetPoEorEs qnd phibreflEbeBh 0B L - ICaEREMELER, 087 0OV .
1 of conpletind otep! £29, COREIPh1udlof PRENE1IAEN! LBREE10hFRY: oBorAf tEr

that, the flow of operation of the mcroconmputer 12 cones to the step #23
of the main £ReitfIgsRfdéV Pce 648) cobfipiPEQt ohheneNbagH 8t bentHal ygiuak a tine

point t3 of Fig. 8 The digital value D varies with the correction value S.
Therefore, tdetermimedvobgetwer NLithi ahfismobéasnedviyyDvAlue which
has already been known. This computing operation can be
performed also in the same manner as the conventional o
computing operation. Step #27: The flash contfol level e
Q and the correction valué S are added togethér. The
result of addition thus obtained is supplied to a register
D. Step #28: A digital value D is produced from a port
D. 'The D/A converter 15 then converts the digital value
D into a a signal voltage INl which is of an analog value.
Meanwhile, when a shutter release button is
puéhed, an.interruption occurs and a process beéins from
~a step #29 of a routine which is as shown in Fig._6(c),
The routine of the step #29 is for preliminaries ;)
before an exposuré action on the film surface, such as a
shutter curtain opening process, a mirfor uplifting pro-
cess, etc. which are not directly related to this inven-
tion. With a series of these preliminaries performed,
the flow proceeds to a step #30 immediately after comple-

tion of theée travel of the leading curtain of the shutter.

Step #30: A start signal is produced from a port F of the

- 12 -



- 13 - - conversion also varies with the correction value S. Fig. 8 shows
the timng of these signals obtained both when th correction value Sis O
and when the value Sis 1. 1ln conputing the flash-control level Qat the
step #26 of Fig. 6(b), if a program node such as #dn:aut o- matic exposure:
(AE) node in which the canera automatically determ nes the aperture and
shutter speed™-EEOSOMRYEeTde sfareét"é‘tfwltzl?é:lﬁﬁ’oﬁfgr érn‘%é)ﬂfqi?lq%e fl ash

device 1 is t tuated (or allaqwed to flash), whep a neasured.|ight
Val 1o BY 0bt alRGHeDP Y IEeSAB RO A & THOHRE easuriig GRS HBF o sposed
i thin th 11, 6 6, I, o | ned,
nown, by | coaBheg At SARRRF el el 8 GteErah Al AL 70

Flg. 10(2). Iy 3&23 GRAG O of Wsine P UngRA 11t 1Y g.' A Cafdip! e FiQnged

to be correct Ing a manual correction ree obtal ned by a nanual

operati on on tsfidd @ 4P \icHRd & o lAAdh YUT.ECH L G A M QA ned

fromthe neasured quantity of flash light as shown'in Fig. 10(b)~" This

enabl es the plaly rlag@etrpxtda&%rdf FrEmA e Pt H WA thNiddrmaidAGldPN even
in the case of fill-in flash photography with the canmera set in the AE

nmode. Fig. 11po¥ta TRIQCK ThHeaGralfgdeoWitthaAnditedr cadsed e fiasthidevice

i nvention. Referring to Fig. 11, a flash device 1 includes a m croconputer
2, a setting parbeyimhitch filaghr,0vdtded gadmts eift itnignea tdorafe®iign 8al ue repre-
senting the variable degree of a flash control |evel;

A reflection mirror 101 which is disposed within
the camera body 11 has been sprung up by then to allow the
flash light from the flash device 1 to_impihge upon
the film surface 102 and to be received by the SPD 103
which is also diéposed within the camera body 11. The

. SPD 103 then produces a voltége VIN-(a measured light
vélue), which is supplied to the integrating circuit
14. The circuit 14 begins to perform its integrating
action. The comparator 16 compares input signal voltages
IN1 and IN2. When the value of the voltage IN2Z becomes
larger than that of the voltage IN1l, the compara;or 16
- produces a high level signal via the communication port
o ' " STOP to the flash device 1. 'This high level signal
informs the flash deviée 1 of completion of flash control,
at a point of time t2 of Fig. 8. After that, the flow
of operation of the microcomputer 12 comes to the step
#23 of the main routine of Fig. 6(a) to reset the
integration value, at a time point t3 of Fig. 8._ The

- digital value D varies with the correction value S.

Therefore, the signal voltage IN1 which is obtained by D/A
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a display part 4 which is arranged to display the correc- - 14 - ti-on
val ue; a charge detection circuit 5; a trigger circuit 6; and a fl ash
control circuit 7. A canera body 11 includes a microconputer 12; a light
nmeasuring circuit 13; an integrating circuit 14; a DA converter 15; a com
parison circuit 16; a setting part 17 which is provided fqor setting a

phot ogr aphi nepmyetes Sor habgo avaxiesayishathe ﬁBHg?c§ﬁ8naV&i gy p *18

and i's com hovRavei the oFLaiampPY LARSECELSTALS: PREALEY BSLP HRFY 3\

canera body 11 are arranged tQ exchan st gnal s _t ~tgrymqnals S, SO
Sg, C, TR Sﬁﬂr§ﬁ€?9°?h¥gﬁP8rgc&ﬁpatSﬁglfhggstgepor?H%”gogﬁééfed to the
above-stated termnal C g _port.E t I ' l; ol", t he D/ A
g_onvlerter 15; a port ngo%f vh&%Fgg%gHﬂl%éta%?ng%ﬂtr%? lae%pe(t)lr_tdcaal%toﬂat%e

isplay part 18, @9¢ 8¢Peik. Hel(8)L e £S @l birbgriadl mole oTEEd \dl Yautdle
trigger C|rcﬁ%§p6§a§dafthPIaggggénprol %irg cuit 7 are arranged fh t he
sanme manher ﬁét&éoéﬁg%ukae(S&@fivﬁ.ahboaal whlidsh they icefe rEhabMORL SELBET i 0N
circuit 5 is arranged to nonitor the voltage of a main capacitor disposed
within the fjasBrigrhieee thihapeirtatel andpeoditdes Speled galhiemEetbasm
signal and supplies it via the termnal Cto the canera body 11 when the
vol tage of tBeleBitedc Bgatheo photogyapheax @ned if diheerf haslt atgevige ch enabl es
a xenon discharge lanp to flash. The setting part 3 and the display part 4
are is to be actuated (or allowed to flash) when a

-

measured light value BV obtained by the SPD 103 of the
light measuring circuit 13 disposed within,the camera.
body 11 is above 6, a natural picture can be obtained,

as known, by legsening the quantity-of flash light, for
example,'as_shown'in Fig. .10(a). In the case of this
embodiment, the flash control is arranged to'be.corrected
by addiﬁg a manuél correction degree 6btained by a manual
operation on the flaéh device to a flash correcting
degree A PV obfained from the measured quantity of flash
light as shown in Fig. 10(b). - This enables the—
photographer to perform adequate flash control correction
even in the case of fill-in flash photography with the
camera set in tﬁe.AE mode.

Fig. 11 is a block diagram showing énother
embodiment of this invention. Referring to Fig. 11, a
flash device.l includes a microcomputer 2, a setting part
3 which is pfovided for setting a correction value repre-
senting the variable degree of a flash control level;

a display part'4 which is arranged to display the correc-
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identical with the corresponding parts of the precedi ng enbodi nent which
are.shown in Figs. 1, 2 and 3. - 15 - The light nmeasuring circuit 13

i ncl udes a' sensor which.is conposed of an SPD as will be further described
later. The circuit 13 is arranged to performan anplify- ing function.
Light emtted fromthe flash device 1 conmes through a lens to be reflected
on a filmsurther. vaheer et | charon degactianscobeuifiedii 3 tedepesd by the
SPD. The integrating circuit 14 begins to integrate a voltage VIN fromthe

|i ght Weasuri®iFepituéi amd pofilreRcrpRtEPLlaCiFgHAE 4TARE FRBAFENEOBErt F

of the mcro-_copputer 12. The voltage VINis thus . integrated into a
vol tage | N2. #hggﬁﬁﬁgﬁ?i§0m1€F?EﬂTPu%Brcg2%a?e 1§ﬁ$oWF3 BTLRE Figfbife D A

otner. The combatSHCeHT ALt PO 16 ERRBE| 57 B\ B/ AnEORYPRERRI 1STR, PR
the vol tage 1RA=F0f hedetk 67 &' S8FFARY' pRpt M1 Undehite BKSWABER"S 7,

as a timng sj t QPRI s ash [ o] hi b+t e
Vol tage |10 | Soh gher Tian PhRaCodr FRbLAD oAy, Shch ECe EhRYr eiohetie

arranged to creaett and én&ﬂépﬂéﬁi:ﬁaktVib!Jﬁthhnﬁ.Q heeangedets! atisgiwgl t age
INL which is an analog voltage. Fig. 12 is a flow chart show ng a program

whi ch is provigeérmatibheofii Ehecprpubgraphikgf modengete.Fagd i8 ewth-al so to
Fig. 13 which is a tine chart, the enbodi nent arranged as described above
operates as fpbsedsof, for example, an LCD. The flash device 1 and

the camera body 11 are arranged to exchange signals

‘through terminals SI, SO, SC, C, TRI and STOP.

Thé microcomputer 12 has a port C connected
to the above-stated terminal C; a port E to the terminal
TRI; a port D to the D/A converter 15; a port F to the
integrating circuit 14; a port G to the display part 18;
and a port H to the setting part 17 respectively.

The trigger circuit 6 and the flash control cir-
cuit 7 are arranged in the same manner as those of the
conventional flash device. The charge detectioﬁicircuit
5 is arranged to monitor the voltage of a main capacitor
o disposed within the flash device. The circuit 5 produces

a charging complétion signal and supplies it via the
terminal C to the camera body 11 when the voltage of the
main capacitor comes to exceed a given_voltagé which

: enables.é xenon discharge lamp to flash.
| The setting part 3 and the display part 4 are

~identical with the corresponding parts of the preceding

- embodiment which are shown in Figs, 1,2 and 3.
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.data register SRis at

At a step #1: The correction value Sis ini- tially set at 0 and a seri al
data register SR also at 0. Step #2: A check is nmade for the content of |,
the data - 16 - regi ster SR previously received via the termnal SO from
the canera body 11 through the serial comunication in a manner as wll be
described later. Since the content of the data register SRis at 0 at that

moment, the f1ow of ODafAL AILRORSadEr i EPrédit (Y9oInt 1aceNk eBbnghyt Mo

ndi cat es  sef ecti on of sone phot ograp

other than a Juidnatd Oa@ﬁ%._ssa@dsf) ast§Pp#ds Wie1ceat eaktRbrt 88s8Pibed
the m croconputer 2 (see Fig. 3) is read to find if the key +SWhas been

pushed. |f solatde. f1PHeCOIBSULD B3 Si€pPafbanyédnbd, péhfothonnCanpsikEg-a
step #13. In the initial stage of the gperation, the key +SWhas not been
pushed as yeting nfumésionst antghtt &mieted efrohethé ofldshndbescoul tomebe
step #13. Step #13: The content of the port B of the m croconputer 2 (see
Fig. 3) is rethdroughiadlefstbe keyreSlVebtedbernapfishmdsurface, tfbefl ow
proceeds to a step #14. If not, the flow comes to a step #16. Since the key
-SW has not beefileethen 1hghhethustphtaingdeist received hyt khe $RBrance

brapcpes out to_the-stqgk#lﬁ.fStgp #16: Tge_ggrrectiog-vaLue,Stis d%splayed
as "0" at the display pafe ¥tgg §HbﬂﬂlFﬁ Fry! iﬁ(ﬁ?g TetPl S -FAEARCones
(2Tt eR 1 Pkl TS EBBRERS, LORD bRaRRkgH EEbRath! et LS
receipt'of.a signal.sTART from the port F of the micro-
computer 12. The vbltage VIN is thus integrated into a
voltage IN2. 'Thé'comparisdn*circuit 16 compares a voltage T
 IN1 from the D/A converter 15 and the voltage IN2 from the
integrating circuit 14 with each other.’ The comparison
circuit 16 supplies, via'ﬁhe terminal STOP, the flash con-
trol circuit 7 of the flash device.l With,a low level
signal if thé voltage IN1 is higher.than the voltage
IN2 and with a high level signal as ‘a timing signal for
stopping the flash device 1 from flashing if the voltage
IN2 is'higher than the voltage IN1. Thé D/A converter
15 is arranged to convert an input’digifal value D into
the above-stated voltage IN1 which is an analog voltage. -
| Fig. 12 is a flow chart éhowing a program which
is provided for the microcomputer 2. Referring to Fig. 12
and also to Fig. 13 which is a time chart, the embodiment
arranged as described above'opératés'aé follows: |
" At a step #1: Thg-correétion value S is ini-
tially set at 0 and a_sefial-datafregiStér SR also at 0.

Step #2: A check is made for the content of the data
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The steps of this programare repeated in the above-stated manner, i.e. in
the, sequence of steps #2 - #3 - #13 - #16 - #8 - #2 as long as no key SW of
‘the set- ting part 3 is operated and no comunication is received - 17 -
fromthe camera body 11, i.e. during a period TO as shown in Fig. 13. Wen
the key +SWis operated at the setting part w thout any comuni cation from
t he canera basgidtei ER fpoawDbushy srecepved vianthestérvinaleSot épom3 to a
step #4. At the step #4: Since the correction value Sis at 0 at that
nonent\—t he cthe ecanera iadde 13 thuoedht theeserislt pemmgnigatipe inRow
branches off to a step S5. The value 3 is set to be the upper |imt of the
correction vahamner % pikb bandesariked laterer cfinger §hercoptgnthefs | ow
proceeds to a step #6. Step #6: The correc- tion value S is displayed as
"+1" at the dthl t@awgasa%rs%msi‘ﬁtFPg?tlﬁt‘Bf.m°'1*ﬁ8-tf-|Gﬁet%grﬁ")c/& s to
a step #7. Step #7; The flow waits for giv eriod of ti . 3,s€ecC).
ﬁfter t hat , t%@e¥?BﬁPBrﬁﬁ%%ﬂst?oaaSE?Bpgﬁs fgﬂhgon§8e§?n&ﬁg§hg%§%$ﬁ
irectly related to this i ntion After . I s back
to the step #é?gasrﬁgﬁﬁf?ﬁg%ﬁabﬁng Py %ﬁel&ggcégggoggg %Qgg -%?}%Sﬂgart 3
I s continuous| [ ] u [ ti I bod
i Fuidt h8Rohad\c! fogeanera body
11, the stepsp%?ggﬁfgbgg%argéggrétﬁg%egﬁggu?n P e sgqggﬁ?e o?ﬁétegg #2 - #3
- #4 - #5 - #E - HT - #8eapt833S hRBICBALERT 6% the! pRRtVal WE fhe
microcomputer 2 (see Fig. 3) is read to find if the key
'+SW has been pushed. If so, the flow comes to a step #4.
- If not, the flow comes to a step #13. 1In the initial
‘ stage of tﬁe_operation, the key +SW has not been pushed
as yet. In this instance, therefore, the flow branches
out to the step #13. Step'#13: The content of the port
B of the microcomputer 2 (see Fig. 3) is read to find if
the key -SW has been pushed. If so, the flow proceeds
to a step #14. If not, the flow comes to a step #16.
Since the key -SW has not been pushed in the initial
stage, the flow in this instance branches out to the step
#16. Step #16: The correction value S is displayed as
"0" at the display part 4, as shown in Fig. 1l4(a). The
flow then comes to a step #8. Step #8: Some process
which is not directly related to this invention is- carried
out. After that, the flow again comes to the step #2.
- The steps of this program are repeated in the
above-stated manner, i.e. in the sequence of steps #2 -

#3 - #13 - #16 - #8 - #2 as long as no key SW of the set-

ting part 3 is operated and no communication is received
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remai ns bel ow the upper |imt value "3". Then, the cor- rection value S
varies in the order of 1, 2 and 3 (during a period Tl as shown in Fig. 13).
When the correction value S reaches 3 after the | apse of the period of time
Tl as shown in Fig. 13, the - 18 - value S is judged to be no | onger
|l ess than 3 at the step #4. The flow then proceeds to the step #16. At the

step #16: Thergmr ¢Bet Lameral H6d§-H,%%L&_ﬂﬁﬂiﬁ?.'é+§'ér§66 frpe alsl aWowames to
~the step #8 to carry out the process not directly related to this . -
invention. Afherigheistep #8, the flow again conmes to the step #2. Aftey
this, the steps of the programare repeat- ed in the sequence of steps #2 -
#3 - #4 - #16 - #8 - #WheduthagkaypesWodsobperated? ais theowetitinigi g. 13, as
long as the key. +SWof the setting part.3 is further continues to be

oper at ed wi t haut wétboutngngngovmunigataphofirbmothehcanemar Hodydy 111.
During this period T2, the correction value S renmains at "+3". After the

| apse of thishgefilow ¢f, thist progsgmshranchrs £xom thepsiters #3s toot
operated at all while receiving no comunication fromthe canera body I,
the correcti8nS¥gPuéds sptl EheefdPRs #4¢ 3S1AGR fheacREFRGHIoP VRdver3 as

Spomn 10 F1 %o 13, oW RaENRRAR moRlrgl BAE RLLANRAT Lol PSRl
Lo b st oRg"Rel e AR5 bin, ! B8 Bholilenl M VLT el e 7
The value 3 is set -to be the upper limit:qf the correction
value S. Stép'#S; The value S is in#reased to "1" and
the flow proceeds to a step #6. Step #6: The correc-
tion value S is displayed as "+1" at the display part 4
as shown in Fig. 14(b). The flow then comes to a step #7.

Step #7: The flow waits for a given period of
time (0.3 sec). After that, the flow proceeds to a step
#8 fof a process which is not diéeetly-related to this
invention. After the Step #8,.the flow comes back to
the step #2.

As described above, if the key +SW”6f the set-
ting part 3 is éontinubusly operated, without any communi-
cation from the camera body 11, the steps of thié program .&)
are repeated in the sequence of Steps #2 - #3 - #4 - #5
- #6 - #7 - #8 - #2 -as long as the correction value S
remains below the upper limit value "3". Then, the cor-
rection value:S varies in the order of 1, 2 and 3 (during
a period Tl as shown in Fig. 13).

.When the correction value S reaches 3 after the

lapse of the period of time T1 as shown in Fig. 13, the
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pushed. *Since the key -SWis pushed this tinme, the flow proceeds to the
step #14. Step #14: The correction value Sis judged to be larger than -3
as it is at 3 at that nonent and the flow conmes to the step #15. The val ue
-3 nmeans the lower limt value of the correction value S. Step #15: The
value S is decreased to 2 and the - 19 - flow conmes to a step #6. Step
#6: The val uevdlies Sliss jldgetl tas YerHo atonger dleps avhaard at theestepw
comes to a step #7. Step #7: The flow waits for a given period of tine (0.3
sec) and, aftitd.tHehe £bomesthen pxecgeds tafthe $HRPpfbeessAtintha s8eRot
directly related to this invention is carried out at the step #8, the flow
agai n cones tbléhe E@%pC%QFGQW%¢PtYﬁ;W&55-%ﬁMQ&S?%ﬁyﬁét?an+ ar 809 t hus

continuously operated w thout receiving any, comunicatjion, fromth ,
vody 11, 'The heptiey comes pFogHa S50 B8 (60 HRTRE PR the PRECEEFLE S i s
arger than - .0, the, sequenc f, steps #2 - .- #13,z 4. #15 - #6 -

#7 - §8 - #g.n%aaﬁﬁ??g,fygﬂ%fﬁg?‘get% @Eﬁ%g%%v?ﬁéf‘%%orag}:g%f the %?eg, -1,
-2 and -3, dugin pgf lod i 4, as 0, ing&ig. 13. W th
correction vaf%éggﬁ?e€%%§3a5%1%1€§@e%hggl%%%egg?btﬁg'geriod T4,e?he Salue S

is judged to be no Iong f‘g%)f';%{s ,t?_ﬂge'été’ﬁstgf §ﬁ€pp#ééram-_r99€, rbpeatlow

comes to the step #16. : correction val ue I's di spl ayed as
-3" at the dbgpiaYtRe'teduendbeof! S¥ephepaconps toghhe ghgp-#§sto parform

a process that is not diréctly

' during a period of time T2 as shown in Fig. .13, as long
as the key +SW of the setting part 3 is further continues
-to be operated without receiving any communication from
the camera body 1ll. During this period T2, the correction
value S remains at "+3". After the lapse of this period
T2, if the key SW of the setting part 3 is not operated
at all while receiving no communication from the camera
body 11, the correction value 3 still remains at 3, during
a period of time T3 as shown in Fig. 13.

When the key -SW of the setting part 3 is oper-

ated after the lapse of the period T3, the flow ;f this
program branches out from the step #3 to the step #13.

LN At the step #13, the content of the port B of the micro-
computer 2 is read out fo see if the key -SW has been
pushed. Since the key -SW is pushed this time, the flow
proceeds to the step #14. Step #1l4: The correction value
S is judged to be larger than -3 as it is at 3 at that
moment and the flow comes to the step #15. The value -3
means the lower limit value of the correction value S.

Step #15: The value S is decreased to 2 and the
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related to the invention. After conpletion of the process, the flow again
comes to the step #2. After thi-s, while the key -SWof the setting part 3
continues to be operated w thout any-comunication fromthe canera body 11,
the steps of the programare repeated in the sequence of steps #2 - #3 -
#13  #14 - #16 - #8 - #2, during a period of tinme TS as shown in - 20 -
Fig. 13. Meafidbw eomelse toalaustep ditai nS tap #5: Tihealivgllug S/alaualid- t he
display part 4 also remains at -3. After the period T5, if the

conmuni cat i opliayede@si Vet radmtihiee dikaray RaKt W afhe Holaw | qomes dimiid
phot ographi ng node is sel ected on the side of t he canera body 11, the

mi croconput erd BtEP thie { BEP de\ii cdRP FQ A b foF 1HUELVH Reviad ep #2:

A check is e for t cont ent th dat reglster R whi ch |s ast
received vi a°%1é:’t"lﬁ rﬁrhraq S§G’fr‘?ﬂ${'t (ﬁf’"l%’r %%P?tshtee%é? al

conmuni cati o e the conte f &he dat e r1". with the
full automati qﬁ'ées r:r?ecdzﬁso vﬁ?\?&' tf'eser{m}elii'c{e%lrs %faagi télsthe

fl ow branche %?Qi ster

means t hat tﬁ:&%ﬂﬁ AUt One ﬁ%%%gug%stgﬁetee@cfeg'tﬁ }Lbet ogr apii ng node of R
the canera. YHRFfls the'd "' i s substituted for the correction val ue

S.. The flow then proceeds 10 the step #12. Step #12: The display part 4

makes no display as shoyen NeHd Gceyl Hsh -of Nitfe | SBE €A1 E pdPat3 NEndd ash
control action will be perforned. After that, the flow cones to the step #8

to perform continuously operated without receiving any communication

from the cameré body 11, the steps of this program are
repeated, aS'léng-as the value S is 1érger than -3, in kD
the sequence Qf steps #2 - #3 - #13 - #14 - #15 - #6 - #7 h
© - #8 - $#2. Meapwhiie;.the value S changes -in the order
of 2, 1, 0, -1, -2 and -3, during a period of time.T4
as.shown in Fig;-l3- When fhe7§orfeCtion-value S reaches
-3 after the 1$p§e_of the périod T4, fhe_value S is judged
to be no longer larger than -3 at the Step #14. - Then,
the flow comes to the step #16.
Step #16: The correction value S is displayed
"as "-3" at thé display part 4. The flow then comes to
the step #8 to perform a process that is not directly 'gJ
related to the-invention. After completion of the
process, -the flow again comes to the step #2.
After this, while the key -SW of the setting
part 3 continues.to_be operated without any communication
from the camera body 11,_the steps of the program are
repeated in the sequence of steps #2 - #3 - #13 - #14
- #16 - #8 - #2, during a period of time:T5 as shown in
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a process which is not directly related to this i nvention. The flow then
cones back to the step #2. After the period T5, the programis executed by
repeating the above-stated steps in the sequence of steps #2 - #11 - #12 -
#8 - #2 as long as the canera body 11 continues to be in the state of

havi ng selected the full automatic node with the flash device receiving
communi cat i onFigemlBhe Mgrpwhiledy the vedyer St wemadas at 2B. Thalition,
the cqrrection value S is . inhibited frombeing set .irrespectively of any
oper at M6n on GREPRAY Y8R afspheafdsRdAYnP@Tdc dnPdEer remaimsciat s sposed
Wi thin the canera body 11.is also prqvided w.th program, Roughly stated,
t he ni croconputer 12 isAiltfﬁn(} PETARfef> . "lftéﬁ’ﬁ f°g\‘m”‘r‘§p"ééﬁ%lﬁﬁ send
out a serial c¢lock signal at.intervals.of. a.given | engt f time to the
l'ash devi e TeGPAVERS tREPmERE! cameany ooty ifle BB HE A1, SHERACE ceor i a
data, i.e. th [ | val r _ fla device. I correction
val ue data S ﬁé‘sgéﬁﬁgﬁ’@p‘ e@gﬁ\%egsv%gat@ ﬁ:}atgt% er n|n1 %Eﬂe %}é'd%y oéf p:glgel SR

which is dispgggd Wit hithel B8 cFotoRpATRY & ok2 +hENe 1S r 12 is
further arrangédgto f'r angmn‘t ca vaﬁ%eq%ata ggf) in ica?lsngat(:éhe p gltogr aphi ng

mode of the caperatéisdakhEohdbWwsnal A80the hep 92i:st e HRMiiEh daadi sposed
within the flash device 1. The prograns of the m croconputeer 12 are as

shown in Fi gsfot5¢hk content) of the dptbalbegistert BR WhilACA® Ut 12 is as

descri bed below with reference ' _

' received via the terminal SO from the camera body through
the serial communication. Since the content of the data
register SR is "1" with the full aufomatic mode assumed
"to have been selected in this instance, the flow branches
out to the step #11. Thé content "1" of the data register

" SR means that the full automatic mode is selected as
‘the photographing mode of the camera. Step #ll: A value
"0" is substituted for the correction value S.. The flow
then proceeds to the step #12. Step #12: The display
part 4 makes no display as shown in Fig. 14(c). This
indicates that no flash control action will be ﬁérformed.
After that, the flow cbmes to the step #8 to perform

¥¢- a process which is not directly related to this invention.

The flow then comes back to the step #2.

After the period T5, the program is executed
by repeating the above-stated steps in the sequence of
steps #2 - #11 - #12 - #8 - #2 as 1ong as the camera
body 11 continués to be in the state of -having selected

the full automatic mode with the flash device receiving

communication from the camera body 11. Under this con-
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to these figures, wherein: Fig. 15(a) is a flow chart showing the main- .
routine of the program To make descrip- tion nore easily understandable, .
the operation of the m croconputer 12 to be perforned with the flash device
not conpletely charged is omtted fromdescription. Referring to Fig.

15(a), a flash device pro- cessing routine indicated at a step #21 is
descri bed i n détdon,withie cerrestdon yalwe 5§ g dndvitbidfed i from Hengiset
follows: Step #101: A set value Mset at the setting - 22 - part 177i°s
read from t he ipgespaciiyetlve off @RrypraRrazaiziamb ap sthe kep0 2SR STt t hat
the canera is set in a node which is other than the full automatic rmde
the set value Mis at " @nothed Mirecomputes Je phichs diss 19 SRS or

| dat t A The fl ds t t he data (= 0)
o he rat R Ele ﬁst%er e, Bpct Hae, s s A Sk e AR o
to the flash ltbtdtth | ¥ .St
4103 The vaRGRgHive S&%afrﬁ S i fitle e 1 AL U o iR

proceeds to a 4, [ been
set at the flas ewg( a pr%éagééldvl e{rﬂ{ he re'ﬁlr}’steréigcé‘% oug‘*?q;"h

serial conmmunigat; ln%ﬁ;%l'?@f e %d H &+ ik 1Y Stdd'SEPNGE d dcS ‘o

correction value S 1s assuned t ave een set at -1. The' fl ow procee
a step #105. St Rk tE¥GnRAN 90 amd S WHEsaReading) Ues Aéeive

determ ned. This process is not di rectly
serial data, i.e., the correction value S, from the flash
..deviCe. The correction value data S is serially received
via the terminal SI by a register SIR which is disposed
-within the microcomputer 12. The microcomputer 12 is
- further arranged to transmit a .value data SD indicating
“the photographing mode Ofwthe”camé;a“via the terminal SO
to the reéiéter SR which is disposed witﬁin the flash
device 1.
The programs of the microcomputer 12 are as
- shown in Figs. 15¢a) to 15(c). The operation of.the
microcomputer 12 is as described below with reference
to these figures,_wherein: Fig. 1§(a) is a flow chart
showing the main routine of the program. To make descrip- 'L)
tion more easily understandable, the operation of the
microcomputer 12 to be performed with the flash deviée
not completely charged is omitted from description.
‘Referring to Fig. 15(a), a_flash-dévice pfo-
‘cessing routine indicated at a step #21 is describedl
in detail with reference to the flow chart of Fig. 15(b)

as follows: Step #101: A set value M:set at the setting
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related to the invention and is perfornmed in the sane man=. ner as the
so-cal l ed automatic exposure control of the conventional canera. The
details of the step #105 are therefore omtted fromdescription. The fl ow
then proce- eds to a step #106. Step #106: A flash:control level Qis
determ ned on the basis of filmsensitivity, the aper-_ ture valug, etc. _
That processPegtalldo ifotrafd &uamy the Rext #h and the Y BreeRrFds her ef or e,

al so does not require any detail ed descr.i tiqg%_The fIOM/prqgeeds to a step
#107. Step #9722 BEER | 'corﬁﬁsd'}m’r‘bq/etfh% _they camera, 45 132 o rRcti on

value S are added together. A sum.thus_.obtained i.s a register D
The flow t hefI3% 5 L Rl th e%‘];i(ﬁ?toﬂ%ﬁo%?fiﬁé%al o
produced from the ort\’g..STh valaue DL s:-then con- verted by the DA
converter 155%k RELL Which i§ an anal og val ue. The flow then

returns to the start t%f%ﬁf:thﬂ]élmgqyi&e ABCESthPdar Pyt ge. As

long as the canera is o renmain 1n the node which is other than the

full automatig, Mnde a0 i SeGfitdt A€ SPAd | Plowaptoddeds Nts Rrogepm i s
repeatedly exsgecut ed I1n the ésequence of steps #2%6- #101 - #102 - #1083 -

#104 - #105 -3 PS5 -THd Wata #1P% ) FRlthe register SA is transmiateefhat the
canera is set by the setting (operation) part 17 in the full automatic

phot ogr aphi ngatglss ridwet né tep cofpsdetal 2cahmimbcatien atbotlye 1flaphr at es as
follows: At the step #101. The value Mset by the setting part 17 is read
fromthe portdetvicdhk £bdovepstered at the serial data register SR.
Step #103: The value M is examined. Since the value M
is at 0, the flow proceeds to a step #104. Step'8104:
The correction value S which has been set at the flash
device 1 and received at the register SIR through the
serial communication as mentioned above is read. In
" this instance the correction valﬁe S ié assumed to have
been set at -1. The flow proceeds to a step #105. .
Step #105: The aperture and shutter speed
values are determined. This process is not directly
related to the invention and is performed in-the-same man-
ner as the so-called automatic exposure control of the
conventional camera. The details of_the step #105 are
therefore omitted from descripfion. The flow then proce-
eds to a step #106. Step #106: A flash control level Q
is determined on the-basis of film sensitivity, the aper-
ture value, etc. That précess is also not directly
related to this invention and, therefore, also does not

- require any detailed description. The flow proceeds

to a step #107. .Step #107: The flash control level Q

- 23 -



ceeds to the step #102. Step #102: The_value Mis sub- stituted for the
serial data register SA. The flow pro- ceeds to the step #103. The data of
the register SA (= 1) is transnitted to the register SR of the flash device
1 at a next step of the serial conmunication via the termnal SO At the
step #103: A check is made for the value M Since the value Mis at "1" in
this case, tBBdfths gosEestiony vepuesfepgrel@ddes togethesy #Pogumr " js
substituted for the variable S which repre- sents thHe correction value: The
fl ow t hen coibds; GbtRdnededsy sioredhdtsfeFegiefend® + hdh& v e Ruent/ t o
- 24 - the step #1Q5 are sim/lar to_the ratiqn j.n the node other than
the full aut Bﬁgfﬁgdﬁo%@ B SEEPM1D8q | ﬁttelﬁ’e%g‘g)l‘ségo:&né%a;r &Rt or e,

omtted from, e%%ré)hgcie%n.f %?’ ctrpir?%d Dabovl‘:'r'!e Wiatlrﬁet rbe ifsl“ heU T YRt i ¢ node

sel ected by the ing par I's programi s executed by repeating the

R L o e

#108 - #21. uption’is owed when a shutter r

pushed. The rj@l @asanidlidy MiIJelAN MAHd IfNRDWaHS ddtiPnds HELRHB L@t .
15(c). Referring to Fig.” 15(c), at the step #31, a routine B is executed.

The routine Bd rmpdested thee FISEIMASH ¥ privdesdimt idoutileat ed to this
I nvention, such as a shutter curtain opening process, a mrror uplifting
process, a process of kegilongGsarthexpesnema ac iadrilowed heo frdmaisurimace,
etc. The details of the routine B are, therefore, omtted
the mode which is other than the full automatic mode and
is set at the setting part 17, this program is repeatedly
executed in the sequence of steps #21_-:#101 - #102 -
#103 - #104 - #105 - #106 - #107 - #108 - #21. .
In case that the camera is 's_et by the setting
(operation) part 17 in the. full autbmatic photographing
mode,-the.micfocoﬁbuter 12 of the camera body il operates
as follows: At the-step #101: The value.M set by the
setting part 17 is read from fhegport H. The flow.pro-
ceeds to the step #102. Step #102: The value M is sub-
stituted for the_serial data register SA. The fiqw pro-
ceeds to the step $103. The data of the register SA.
(= 1) is transmitted to the-register.SR.of the flash
device l.at a next step of the serial communication via
the terminal SO. At the step #103: A check is made
for the value M. Since the value M is at "1" in this
case, the flow.prbceeds to the step-#iog. At the step
#109, "0" is substituted for the variable S which repre-

sents the correction value. The flow. then comes to the

step #105. - The step #105 and the_;teps.subsequent:to
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fromdescription. After the.step #31, the flow proceeds to a step #32. Step
#32: - A signal START is produced fromthe port F of the m croconputer 12 for
resetting the integration value of the integrating circuit 14 and for
commrencenent of the integrating action of the circuit 14. The signal START
causes the integrating,circuit 14 {o resu the integrating action, at the
poi nt of timethe SEeBhY Siﬁrﬁi§¥mé;aﬁfF8?%PﬁaPPeFﬁ§ W“iﬁ%ﬁﬁ?ﬁpﬁiy
proceeqs to a_sie 3. Step.#33: A triqger _si.anal i.s _sen ut, fromthe
bort £ vra t nethePnERAR ThETEGRT ebegnal it sl Ae.BetEibeR dm HRi co 1
to begin to - - . f h_af t lent._of ti. 1 S .n, kg 8. At
that tine, thgggggPéE i%ﬁanFF%Orgﬁﬁ%gﬁﬁ%gh P@agﬁggogg'HMA%%?ﬁh&ﬁééédnera

body 11 has been upl iftgd ggs8bonaal BuELES. ¥ (AII£A0N) aurhiy @l | ovs the

flash light fromthe flash device 1o i npinge upon Il msurtace 102. A
reflection |igBhet Bu3eeRbd BFUthe E8ERIY dp?!‘taﬁ.7§PQh3.Q3p‘ﬁ®g§J&d §¢ ncl uded

in the light nmeasuring circurt 13. The SPD 103 produces a voltage (neasured
l'ight value) ¥kBcuvrBachy gepeBtihg the segeenhde bE eiteped H214.- Fr@icircuit

begins to performits integrating action. The conparison circuit 16
conpares an i §poR voitnage-! H2ophi-ch10S pr ¢doeed H1OM t-he 10dt egr@tli.ng
circuit 14 and another input voltage IN1L which is produced-fromthe D/ A
converter 15. |If the inpotinteragptibd is bildbwed: whent ke shwittervol t age
I N1, the conparison circuit 16
release button is pushed. The release interruption
routine begins from a step #31 of Fig. 15(c). Referring
to Fig. 15(c), at the step #31, a routine B is executed.
The routine B includes processes which are not directly
related to this invention, such as a shutter curtain
" opening process, a mirror upliftiﬁg process, a process
of beginning an exposure action on the film surface,
etc. The details of the routine B are, therefore, omitted
‘from description. After the step #31, the flow proceeds
to a step #32.
Step #32: A signal START is produced %rom
the port F of the microcomputer 12 for resetting the
&g' integration value of the integrating circuit 14 and for
commencement of the intégrating action of the circuit
14. The signal START causes the integrating circuit 14
.to resume the integrating action, at the point of time
t0 as shown in Fig. 8. After that, the flow immediately
pfbceéds to a step #33. Step #33: A triggér signal

is sent out from the port E via the terminal TRI. . The

trigger signal causes the flash device 1 to begin to
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sends out via the termnal STOP to the flash device 1 a high |evel signal

as a timng signal for stopping the flash device 1 fromflashing. This high
| evel signal causes the flash device 1 to imediately stop fromflashing at
the point of tine t2 as shown in Fig. 8 After that, the flow cones to the

step #22 of the main routine sh in Fig. 15 . Step.#22, Th
i ntegration §4P8R 8F Fhé #ﬂ%ﬁgr§¥?ﬁ6£8i%guFF %%LWE ﬁggg%gétafhe Soint of

time t0 as shown in FigFrgE?ggE%§g;hthg ggggé?g@ég @%%?pghqohn%%gE'onf t he

flash control is not c € ‘above: i ng val ue when\tdie

canera i s i n3Lg, LHbL AULANRLKCeRBIEamEENpEAG L4l haBl bUBA p1Teded S

sel ected, da I'S produce romthe setting part 17. In the

case of the gubg L,Q;ﬁnfinShg .18 (E)0andlo(bhe firash sanbiel ther Faekhon val ue
setting part 1's dis- posed on the side of the flash device. However, the

same advant agegut #hbRChhieS Fabal Bakliceby et impdnigee upeh ec-£illiton val ue
setting part on the side of the canera body instead of on the side of the
flash devi cesulifiagem@i2f.i - ACcaeifQecitionr 1dgid thusdedbdained el owcellved
arrangenment of this nodification is about the sanme as the arrangenent shown -
in Fig. 11 evyepin SPH 10B3hehdohr dst iiocludede igetthend ighdr asaswrimg an

action to display the set correction value are arranged to be per- forned

at the settiegroawitt 13.anFheh8Pd d93apreducess avyicditage (Ieasusiedosed on
the side of the camera body 11;
light value) VIN, which is sent to the integrating circuit

14. The circuit begins to perform its integrating action.
- The comparison circuit 16 compares an input

voltage IN2 which is produced from the integrating circuit N
14 and another input voltage_INl which is produced from
‘the D/A converter 15. If the input voltage INZLis.higher
than the input volfage IN1l, the compafisqn_circuit 16
sends out via the terminal STOP to the flash device 1 a
high level signal as a timing signal for stopping the
flash device 1 from flashing. This high level signal
causes the flaSh-dévice 1 to immediately stop £rom
flashing at the point of time t2 as shown in Fig. 8.

After that, the flow comes to the step #22 of the main
routine shown.iﬁ Fig. 15(a). Step #22: The integration
value of the integrating circuit. 14 is reset at the point
of time t0 as shown in Fig. 8.

Further, in accordance with the invention, the

flash control is not corrected by the above—stgted setting
- value when the camera is in the full automatic mode. When

the full automatic mode is selected, data "1" is produced
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and t he program of the m croconputer 12 are changed fromthe prograns of
Figs: 15(a), 15(b) and 15(c) to progranms which are as shown in Figs. 16(a),
16(b) and 16(c). The follow ng description is, therefore, given with
reference to Flg 11 as well as Figs. 16(a) and 16(b): Fig. 16(a) shows the
mai n routine {% eéabovg st at ed p;zgran1 The details of a flash device
processing ro FoWnt 51°% REBh #41 of Fig. 16(a) are as described bel ow

with reference to Fig. }?(pﬂe %%gg fQ%P A#ﬁggggﬁbﬂg ngghcgn 1§et13t t he

setting~part 17 is read Tromt W then proceeds a’step

Fo0Z. In thiendNtihén E6R4 foncBP éeuahooalbaesé%ltaﬁgwba§tatls" ';s St ep

#202: The val ue I'S substituted or the data of the Serial data register

SA. - 27 - pdb&adshath s9ie! 62 £REIELEELSAelIck! aNBBWELRE,Vithe! BAme
termnal SO to the flash device 1 at a next step of the serial

communi cat i Onadv&h €8gé308: effe6betk attamflabier byheetsling Whe Jokeec-he
value Mis at "0" at this nonment, the flow proceeds to a step #204. Step
#204: The cobientvaluéhgsepbihgHpastreadthe bkiidd bf the kamexr8\\bbdy been
pushed. If so, the flow proceeds to a step #205. |If not, the flow cones to
a step #215. issheadtb€ amyth&\ehde bt theefilpebhddvinethi Thiisi modifdt-age,
the flow cones to the step #215. Step #215: The content of the port His
read to find F3tioe &sharrapgedpehdsspriéhedubrdav: |f so, the flow comes

to a step #216. If not, the flow cones tqQ a step #218. )
'The arrangement of this modification is about

-the same as the arrangement shown in Fig. 11 except that:
the correction value setting operation and an actidn to
display the set correction value are arranged to be per-
formed at the setting part 17 and the display part 18
which are both disposed.on.the side of the camera body 11;
and the program of the microcomputer 12 afe changed from

. the programs of Figs. 15(a), 15(b) and 15(c) to programs
which are as shown in Figs. 16(a), 16(b)}) and 16(c). The
following description is, therefore, given with reference
to Fig. 11 as well as Figs. 16(a) and 16(b): )

Fig. 16(a) shows the main routine of the above-

v stated program. The details of a flash device processing
" routine shown at a step #41 of Fig. 16(a).are as described
below with reference to Fig. 16(Db):

Step #201: A set value M which is_sét at the
setting part 17 is read froﬁ the port H. The flow then
proceeds to a step #202. 1In £his'initial stage of opera-
tion, the value M is at "0". Step #202: The vaiue M is

substituted for the data of the serial data register SA.
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Since the key -SWalso has not been pushed as yet in this initial stage,
the flow cones to a step #218. Step #218: The correction value Sis

. di splayed as "0" at the display part 18. The flow comes to a step #209. At
the step #209: Aperture and shutter speed values are determ ned. The flow

t hen proceeds to a step #210. Step #210: A flash control 1level Qis
det er ni ned ohPEhBabEs| Pf tFPIﬁFgéﬁ§eF‘§Pt}svéF@QSmﬂﬁiquéPFhF@“Value
etc. The flow then cones St e 11: T fl.ash control 1 evel
Q and the coFFEE‘l"PBSr mé G eié‘&getlﬁ]et vig& Iraera fteRorhddia i 6o/ s

d h fI #212.. S #212: A
3|t gir'?al at/alt'ugerﬁg E'Stﬁ:?%lﬁ‘ﬂgé‘g ri&’ﬁo}t,vh Sg’r %QE%S:T' 'et?Z‘pr’; 5 &4 squtp‘ﬁoed to t he
O/ A conver{ eqpi5vhquaeseOnuahied dHal g AN ARA G0 Af0liga0G Al |

routine - 28 - comes to an en urns to

described abqyg, rapw PRdceeds"ed ¢ sty @208t i ¢ node is not sel ect ed and
no key SWis operated at the setting part 17, this programis repeated in

the sequence of steps #2@p #2042 THEQdmtetd0bf thelpoxrt2ils rFEHP - #210
- #211 - #212, during a period of tine T10 as shown in Fig. 17. In case -

t hat the key t6S\Bhing dfe e Gkegt +Sie hert bidem Paishelll Wiifl &d,heHeallflow
automatic node is not selected, the flow of the program cones fromthe step
#204 to a st pgok2eds Srea #2ep #2A0ice tIfe ncdr,r dite dilovalaomes ito & "0" at
this nmonent, the value S is judged

step #215. - Since the key +SW has not been pushed in this

initial stage, the flow comes to the step #215. Step

#215: The content of the port H is read to find if the

other key -SW has been pushed. If so, the flow comes to -'kJ
‘a step #216. If not, the flow comes to a step #218.
.Since the kéy'asw also has, not been pushed as yet in

this initial stage, the flow comes to a step #218.

Step #218: The correction value S is-displayed

as "0" at the display part 18. The flow comes to a step

#209. At the step #269: Aperture and shutter speed

values are determined. The flow then proceeds £; a step

#210. Step #210: A flash control level Q is determined

on the basis of a film sensitivity value, the aperture i;)

value, etc.. The flow then comes to a step #211. Step
#211: The flash control level Q and the correction value
S are added together. The result of addition is stored
at ‘the register D. The flow then comes to a step #212.
Step #212: A digital value D is produced from the port
ﬁ. The,value~D'is supplied to the D/A converter 15 to be

-converted into an analog voltage value INl. This routine
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to be less than 3 which is the upper limt of the cor- rection value S.
The fl ow then cones to a step #206. Step #206: The correction value S is
increased to "1". The flow proceeds to a step #207.. Step #207: The
correction value S is displayed as "1" by the display part 18. The fl ow
proceeds to a step #208. Step S208: The flow waits f.or_a given period of
time (0.3 secyomesttp aRaendiaRdf ey fLevcEgturpst ke &hepsSkody. The step

#209 and ensuing steps are_executed in the sa manner .as described in the
f or egodrg. As describedA§b99§?ré§egoﬂ6°§§'tﬂ§n€8P9e8FiEﬁevgpi_ 8uto-| ess

h ith the k ' d h [ ' whi
E hZ“L a1 o RGEEE REUE F8 Mot EeréePEd Sbfendl BEVIRRT €5, BBeRRiR, Shccur oo
[ : #2202 .- #203 - H#204 - - JH#2 - #207 -
06" 3500 hathetteng BERY, 17 SRR e BEAgen" 10" cepkBigy 11%0e TEL |
Fig. 17. V\henségﬁeﬁeé%@tgeapgakysls-rsﬁébes #2081 r 4bB4l APg018f _t hoygeri od

T11l, the val ue IS Judged t0 be no longer less than 3 and the flow cones

to the step #2105t epg#288- 43he coppeoti @ir¥Aahua PerrSod o avae 390’ 3" at
the display part 18. The flow cones to the step #209. The steps from #209

t hrough #212 aseshu®autiadrig.t bhe.same manner as described in the foregoing.
As descri bed above, as long as the key +SWis continuously operated at the
setting part 17 w t hout Inekasei thathé¢hbukkeyauSUnisi opewradedt lad khegram i s
repeat ed setting part 17 while the full automatic mode is not
"selected, the flow of the program comes from the stép
#204 to a steﬁ #205. Step #205: Since the correction
value S is at "0" at this moment, the value S is judged
to be less than 3 which is the upper limit of the cor-
‘rection value S. The flow .then comes to a step #206.
Step #206: The correction Qalue S ié increased
‘to "1". The flow proceeds to a step #207. Step #207:
The correction value § is displayed as "1" by the display
part 18. The flow proceeds to a step #208. Step S208:
" The flow waits for a given period of time (0.3 séc).
After that, the flow proceeds to the step #209.  The
i step #209 and ensuing steps are executed in the same
manner as described in the foregoing.

As described above, as long as the correction
value S is less than 3 with the key SW continuously
operated at the setting pért 17 while the full automatic
mode is not selected, the program is repeatedly executed

in the sequence of steps #201 - #202 - #203 - #204 - #205

- #206 - #207 - #208 - #209 - #210 - #211 - #212 during
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In the sequence of steps #201 - #202 - #203 - #204 - #205 - #218 - #209 -
#210 - #211 - #212. During this period, the correction value S renains

. unchanged from 3 and the display also remains at "+3" during a period of
time T12 as shown in Fig. 17. After the | apse of the period T12, if

nei ther the key +SW t he SW i ergajed at the setting part 17
whil e the car?erpfrr:'é?ﬁg i9F tsﬁé’ (qulri ran the full automatic node,

the correction value S renai ' d i-n
t he sequence of steps #?9'5‘? %%@%BM&% @%ﬁ&’iéﬁ‘ﬁg %a{ﬁuzm
- #211 - #212, f fter the
| apse of the. pﬁgﬁ?&%en c1{1)T]ke;T%h-Sre\}V?‘llafsiﬁ%)ép(ra'tgr)\z,ayt:!-iadjh&%e f%%vx?%fﬁfhl S

Pr ogr am COMes diqup g Qa2 Sarlp S Bl dotids £ ephd2dep 2T, t he
correction val ue is at 3 at that nonent, the value S is judged to be

| ar ger than'é%eﬂ“ﬁ!i%is Tﬂéiddﬁﬁﬁc&idﬁtvaléﬁ)s is displeyedrasction val ue
S. The flow then cones to the step #217. Step #217: The value Sis
decreased to & the displinepaxoOned. t oThdief Sow pcaiRds . t&t the #208p #2/@9.
correction value S is displayed as "2" at the display part 18. The flow

t hen proceedsThe $tepstEpom 20809 AthxdueglstEdl22a8e ghechited wai thefsamg
given period of tinme (0.3 sec). After that, the flow cones to the step

#209. The st epaniennes:2desehilrdhin tize aFeregeinged in the sane manner as

t he manner described in the foregoin As described in the foregvcel ng, as
l ong as the As described above, as: long as. the k

~is continuously operated at the setting part 17 without
selecting the full automatic mode, the program is repeated N
in the sequence of steps #201 - #202 - #203 - #204 - #205 -
- #218 - #209 - #210 - #211 - #212. During this period,
the correctioﬁ value S remains uﬁchanged from 3 and the
display also remains at "+3" during_a period of time T12
as shown in Fig. 17. After the lapse of the period T12,
if neither the key +SW.nor the key -SW is operated at
the setting part 17 while the camera remains in the mode
other than the full automatic mode, the correction value
S remains unchanged while the program is repeated in the
sequence of steps #201 - #202 - #203 - #204 - #215 - ;2'
#218 - #209 - #210 - #211 - #212, during a period of
time T13 as shpwn in Fig. 17.

After the ;apse of:the_period T13, when the
key -SW is operated, the flow of this program comes from
the step #215 to the step #216. Step #216: Since the

correction value S is at 3 at that moment, the value S is

judged to be larger than -3, which is the lower limit
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correction value Sis larger than -3 with the key -SWcon- tinuously
operated at the setting part 17 without selec- tion of the full automatic
"nmode, the programis repeatedly executed in the sequence of steps #201 -
#202 - #203 - #204 - #215 - #216 - #217 - #207 - #208 - #209 - #210 - #211

- #212. Me [ ' | LR5 D , 1, 0,
HE e, OFREOLISK YRR o MU TEAR Lleh BpESo”

-1, -2 and - rirod o e as’ s en t he

corregtion v, ac =3 er fsth LRdsT14, ot he val ue
Sis ﬁﬁﬁged ?%“%éﬁ%%¢ron§g?p|§?%ZF t%gﬁ ?§P§§'§hégs§3§§$§§gé #%eszOM/then

comes to thergé ep1éw@l8henrbohbs t6€Ph&248ep #PO7di spkay RaLl:18THespl ays
the correction value S as -3. The flow then proceeds to the step #209. The

steps #209 teo#Pdltabn exkasgtsdisndispnlapsa asnner ag the guspaeydescribed
in the foregoing. As described above, as fong as the key -SWis

cont i nuousl| ypaper 28ed Théehbflowsehent ppaceédsheof the atep- #2081 - At nmatic
node at the setting part 17, the programis repeated in the sequence of
steps #201 -theOgtep#i#008: #2hé flgwiwaipglor g#209venypediodyRfl timg212.
Meanwhi |l e, the value S remains unchanged from-3 and its display also
remai ns at -80-3usPAd-a PEEesdtbat:i FReTitowscomeantpnthegstep, #20%he ful
automatic node is selected at the settin gart 17 after the | apse of the
period T15, the flom/o?hFh§tﬁpﬁgf£ﬁWo#ZPﬁe HFEPSEO%ﬁ&?ePrTZe??°€f§@uﬁ€d in

the foIIomnnghgagggg:mg%ggr#ggl%hlh%aggggedg%gg&bga in the foregoing.

As described in the foregoing, as long as the
correction value S is larger than -3 with the key -SW con-
tinuously operated at the setting part 17 without.selec-

- tion of the full automatic mode, the program is repeatedly
‘executed in the sequence df‘steps #201 - #20§ - #203 -
#204 - $215 - #216 - $217 - #207 - #208 - #209 - #210 -
#211 - #212. Meanwhile, the correction value S varies
in the order of 2, 1, 0, -1, -2 and -3, during a period
of time T14 as shown in Fig. 17.

When the correction value S reaches -3 ‘after the

- lapse  of the period T1l4, the value S is judged to be no

S - longer larger fhan -3 at the step #216. The flow then
comes -to the step #218. At the step.#218: The{display
part 18 displays thé correction value S as -3. The flow
then proceeds to the step #209. The steps #209 to #212
are executed in the same manner_as.the manner described
in the foregoing.

- As- described above, as long as the key -SW is

continuously operated without selection of the full auto-

- 31 -



~.

the setting (operation) part 17 is read fromthe port H The-fl ow proceeds
to the step 202. The value Mis at 1 in this instance. Step #202: The
.value Mis substituted for the data of the serial data register SA. The
flow conmes to the step #203. The data "1" of the register SAis

transmtted via,the term_nal_ ,SO_tQ .t I Vi _ : t he
seri al c-ommnr'(?gf‘f:oﬁ‘?%gt_ ea% ﬁ?g&se%tcg%gck’a??'%%e tfq.%r thlﬁ;eglsagpﬁeegl\fé%)ﬂn%d t he
value Mis at .1 in_this:i a ',ggﬁ%f GO Qt te KH ep

#213: For thelﬁcgﬁfee%te?%fr?%va Bﬁfeg 0" #!z(sbwsub;#t%%ﬁzfjte . f1’he|q’:‘zl%/lv th#ezngf~ mes

to the step #21451gAL Yhgostenidld yolihe diggnlxy Mydnwibiv@kesmdovdlige! ay
thus indicating that no correcting action will be perfornmed for flash

control . After dchting h&d‘ﬂ&i’%}e@w @3 edtiags HaD1akhea B pserid i #209
through #212 are executed in the sane mahner as the foregoi ng description.

After the | apgsa 63, lgurialg & pElrliod lef ringy &5 s eyleairedity Bkecul2d in
t he sequence of steps #201 - #202 - #203 - #213 - #214 - #209 - #210 - #211
- 32 - - #212 as | ondfasthehefwldnenstomatdinsnade tise selectad ot the node.
Under this condition, the correction value Sis inhibited from bei ng set
i rrespective ssttinghadnt Yhafker 4w dapssvak Hirerrarird dik? ngtke peri od
of tinme T16 as shown in Fig. 17. Fig. 18 is a bl ock diagram show ng a
further embodiGhe Qff e DTG (O EHE ML GRRRRIBHIRT i1 147 CTETRTEhe
enbOdinent'Sh?ﬂp'gﬁgF%é&lgﬁiéélégﬁagégl(E¥é1 #201: The value M set at
the setting (operation) part 17 is read from the port H.
The flow proceeds to the step 202. The value M is at 1
in this instance. Step #202: The value_M_is_substituted
. for the data of the serial data register SA. The flow
comes to the s£ep_#203. The data "1" of the register
'SA is transmitted via the termihal SO to the flash .
device 1 at a next step of the Sefial communication.
Step #203: A check is made for the value M.
Since the value M is at 1 in fhis instance, the flow cdmes
‘to the step #213. Step #213: For the carrecti;n value
S, "O" is substituted. The flow then cémes.to.the.step
$214. At the step #214: The display pa:t_ls_mékes no
display thus_in&icating that no correcting action:will
be performed. for flash control. After.that,-the flow
comes to the sfep #209. The steps from #209 through
$212 aré executed in the same manner as the foregoing
description. After the lapse of the period Tl4, the

program is repeatedly executed in the sequence of steps

#201 - #202 - #203 - #213 - #214 - #209 - #210 - #211
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point: I.nformation on the correction value set. at the setting part 3 is
arranged to be sent out froma port | of a mcroconputer 12 which is
di sposed within the canmera body 11 along with information on the aperture
val ue and conpl etion of charging to a view finder display part 19 to have
the information displayed within the view finder. Fig. 19 shows by way of
exanpl e the aboweist aledodevad ithiercaiess ajemddsierin nghe of Wl . automat it ew
finder 20 includes a display part 19a for displaying information on the
apert ure val uamode Jdi dpider peris I@mMairioms kit ¢OFrPtioR YaHa® obr ol
| evel correction value; and another display part, 19c for information
showi ng conpl etntuibidfed Hrambejing sotbockerespetHive | 28 htacyhether fheoo
~shows in a flow chart a program provided,.for the mcrocopputer.12. he
flow chart corkeyptiifiso¥ o“st"ga%s o‘fp?‘r'%‘.?g‘lS(‘E‘)‘?”P% ?tﬁ’%rb?gg?gn#“f'ﬁen uti nes
whi ch are shown. in Figs, 15(a) d 15(c) are arranged in the sanme manner.
However, the f35isPROMRi+R Ht9retSing routine of Fig. 15(b) is changed, for
exanpl e, as shown in Fig,.20..ln,Fig. t S sfhe_s i ons as
33 . 9F¥$Q_1§5%%)§ bfgckd&fagg b?ﬁgﬁéﬁg aSEOFtALE

in - t he case of are rndica ane step nunbers

and the detal | gpbaihgm 268 oHIL L EIROIANe TRIS UhBEadiRent! atEoers

Meanwhi |l e, the 0 n Cr oconpu Ich is disposed within the flash

device is provg ﬁﬁé RoBl PREA ¥hbwh {8 ﬁ%ﬁ?tiy ihetR@ntodsowliiegpr ogr am
shown in Fig. 12. Therefore, the program of the mcro- conputer 2 is also

onmtted fromtheihet! ovhPErHEE£6n Pbh Ofhe correction value set at the

setting part 3 is arranged to be sent out from a port I
of a microcomputer 12 which is disposed within the camera
body 11 along with information on the aperture value and
"éompletion of charging to a view'ﬁin@er display part 19
~ to have the'infbrmation displayed within the view finder.

Fig. 19 shows by way of example thé above-stated
view finder display. Referring to Fig. 19, a view finder
20 includes a display part 19a for displaying information
on the aperture value; a display part 19b for information
on the flash control level correction value: and another
display part 19c¢ for information showing completion of

Bt the charging process of the flash device.

Fig. 20 shows in a flow chart a program provided
for the microcomputer 12. The flow chart corresponds to
that of Fig. 15(b). - In this program, the routines which
are shown in Figs. 15(a) and 15(c) are arranged in the
same manner. However, the flash device processing routine
of Fig. 15(b) is changed, for example, as shown in Fig.

20. 1In Fig. 20, the parts for the same actions as'in_
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In case that a photographi ng node other than the full automatic ‘
phot ogr aphi ng node is selected at the Setting part 17, the mnicroconputer 12
operates as follows: Since the node selected is not the full automatic
node, the value Mis at 0. Therefore, the flow of operation cones froma
step #103 to a step #104. Further, the cor- rection value Sis assuned to
have been sethatcasenef Fiddala b horeatrindieeted Ry thgssamedstsPhave been
received fromthe flash device., Step #104. The.correcéign value S i ch

has been setPHiPeFR Fndskhgedetaits .o Hhemi ALY PRLEEGR fReMsEPeal _

[ ti t . t he, f ' ' t i al t
Ceotster | R EalEortER, denfriBhaett o Meatuhirss i tnd brhasth i RoehaEREL ade
to find if t ' 1s:0. f t A . . t
4903 1t not? WAECRIER GIaHBeEE wilBiR tho’r28sh d8ypbeViETRRRVIACR PP,

nstance, tNgs ko £ONBSahOuhiEnSiePef 2081y LD £202: as TERESBobpRheCt | ON

value S is displaye exanp In t vi ew T 1 nder In this

case at the ghsphaynPR{y. 19, of ThePerdPe, TPhE pPREhLahesEt BAE Aikkash
control correcting action - 34 - will be perfornmed. The flow then cones

to a step #l8Smphtef02CoET 8LEH0MYBLER FHomEthel PE1LLAINE aBskespeibnf.r om

the step #201 to a step #203. Step #203: The display part 19b either makes

no display or makes a DhSecapeayha@'atphsbographingombiasbtnent thkn '

correcting action will be perforned. The flow then cones to the step #105.
the full automatic photographing mode is selected at the
setting part .17, the'miérocomputer 12 operates as follows:
Since the mode selected is not the full automatic mode,
the value M is at 0. Therefore, the flow of operation
comes from a steé;#103 to a étep.#104._ Furtheér, the cor-
rection value S is assumed to have been set at 1 and the
data indicative of this is assumed to have been received
fioh.the flash device.

Step #104: The correction value S which has
been set by the flash device 1 and obtained through the
serial communication mentioned in the foregoing is read
out from a serial data register IR. The flow then comes
to a step #201. Step #201: A check is made to find \J
if the correction value S is 0. - If so,, the flow comes
to a step #203. If not, the flow comes to a step #202.

.Since the value S is 1 in this instance, the flow comes
to the step #202. Step #202:. The set correction value
.S is displayed, for example, within thé view finder 20

as "1" in this case at the display part 19b of Fig. 19.

" . This indicates that a flash control cbrpecting action
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In case-that. the full automatic photographing node is set at the setting
part 17, the mcroconputer 12 operates as follows: The value Mis "1" in
this case. The flow, therefore, branches out fromthe step #103 to a step
#109. Step #109: A value "0" is substituted for the variable S which
represents the above-stated correc- tion value. The flow cones to the step
#203. Step #20E1 e pRxfdmmedar tTHOLE ok ebhen cdmes apoandstaps#iBbws t hat
no flash control correcting action will be performed. The flow then comnes
to thesstep #105. The eHbdt manreationsvalyeny®dsed. dkBel fjovheranehest i on
val ue setting state within the view finder to informthe photographer as to

whet her the fQUSHEEIMtERE AR dAGhtacd idteni ¥£0Pe pREeBr #2838, BBE. Figs.
21 d 22 fl har t i t her. . | f.th .

o ocomput X EBU HRTS TARISHRET Pk R ol FERAY oFE Akt e aisr 1
th f Fi s th dy_ 14, 1] A | 11 d
ol udes o madEzorr OF BN thaillo (radn SORRESE B5rE08tinblabtion " O

shown 1n Fi 02y B0 jhecsansa o' iy e7%y thencaghea Padindlegapsyies .

i ncl ude the conv etc. and e m croconputer I'S Tncorporated

in a camera - 35 - WY Clade {HEaPERS ef@ilCé‘ﬁ’&?ﬁ@ﬂi@%hé@%g%ﬁﬁﬁn ontr ol

cor- recting action according to a correction value. Figs. and 24 are
flow charts sheyé NOs PEOYTMFBLHE W €ehd OpaBt ML ¢! OEREPME 8FodoMPlE8ri $2

di sposed within a flash device arranged as shown in Fig. 11 and to permt

operates as follows: The value M is "1" in this case.

The flow, therefore, branches out from the step #103 to

a step #109. Step #109: A value "0" is substituted for

the variable S which represenfs the above-stated correc-

tion value. The flow comes to the step #203. Step #203:

The display part 19b makes .no display and'thus shows

that no flash control correcting action will be performed.

The flow then comes to the step #105.

The embodiment is thus arranged to display the
correction value setting state within the view finder

to inform the photographer as to whether the.fla;h control

correcting action will be performed or not.

M : Figs. 21 and 22 are flow charts showing other
program examples of the microcomputer 12 which is employed
in the embodimént shown in Fig. 11. In the case of Fig.
21, the camera body 11 is arranged as shown in Fig. 11 and
includes a microcomputer iZ which is capable of executing
a program as shown in Fig. 21. 1In the case of Fig. 22,
the camera body 11 does not include the D/A converter 15,

etc. and the microcomputer 12 is incorporated in a camera
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setting of a flash control correcti'on value. Figs. 25(a) and 25(b) are flow
charts show ng prograns provided for a m croconputer 2 disposed within a
flash device which is arranged in the same nmanner as shown in Fig. 11
except that the setting part 3 of the flash device 1 of Fig. 11 is not

ineluded and {hecfoiseehbaPayabUBECRARRY HE BRE. aRheibatn ARNEY Lor-
nmput et

I ncl udi ng the mcroco T- whi ch has™thé above-Stated program and t he

canera body lleipehydhRgibheaBterQsAEPYbeE édra2Eetabhanagdel,0 have seri gl
.communi cation in a manner as described below Serial data received fr t he

flash device 1 is storegify.a2seanal 24egiret €1owl Bhakiteh showdingd @eedramshi n
the m croconputer 12 of the canera body 11. Serial data to be sent from
the canera bogyotidea fbe &l mibrdevmpetéri 2 whdrhdibyddspesiedl withiint @ SA.
At the mcroconputer 2 disposed within tthe flash device 1, the serial data
com ng from t izdashndewibedartangedsasr elowp Ans&igal ldegingt do BRrmithe
serial data to be sent out to the canmera body 11 is stored by a seri al

regi ster CA.. pet&ingl ofl acklashnagpnizopr gagsegtirpnveidesanmFigsa BSdyp)1l.
In synchronismwith this signal, serial data comunication in eight bits is
si mul t aneous| §nBelPbPAedre Zhow chapip,E&BAWAREG Pragkaps, Previdedd fore

AT T MR I IR T P
DR to - arranged in the same manner as shown in Fig. 11 except
that fhe setﬁing_part 3 of the flaéh devige 1 of Fig. 11
is nof included and the correction value_cannot be set. -
 The flash device 1 including the microcomputer N
2 which has the ébove-stateé prqgram and_th§ camera
body.ll_igcluding the mic;ocomputer 12 are a;ranged to
‘have serial cbmmuniqétion in a mannér.as described below:
Serial data feceived f:om.thé_flash device 1 is
stored by a serial register SIR which is disposed within
the mic?ocomputer 12 of the camgra-§ody 11. Serial
data to be sent from the camera béd&ill to the flash
device 1 is stored by a serial fegiste: SA. At_fhe_
microcomputer 2- disposed within the f;ash device 1, the
serial dhfa comingjfrom the camera bq@y_ll is stored
by a serial register SR. The se#ial data to be sent
out to the camera body 11 is stored by a serial
registgr CA.
_ A serial clock signal is produceduqum_the cam-
g:g-body 11. In synchronism with this_signal,_serial data

communication in eight bits is simultaneously pexrformed
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the flash device 1 for interchangeabl e conmunication. Then, at the sane
timey, the serial data is sent out fromthe flash device 1 to the canera
body 11. As apparent from Fig. 26, no definition is given for the serial
data in particular. Next, flash control |evel (adjusting) node data CCis

f h dy 11 he flash device 1. At the. same tine,
Serial data SRS HY dHasth dVASE dbATEL T (EERIeBoty 11 The

tion degree | fined.foret ' i p. Ei g, 26.
The aboVe- st atdd vid S CHSSOR T & dond P FEp BIRNT, By D2

repeatedly exchangedd %q{dfe\ﬁée%dﬁ%giog} The interchangeabl e

conbi nati ons between the n e canera body 11 are as shown

in Fig. 28. As shown, theconbivd | Qdiferd GS&dPSEl fmMked Nh Orége6st ! DROLLV. -
In the follow ng description of these cases, the flash device which permts

setting of a atid eFldsH) ABHIRE 1 EHE aid tershamgesble eommhioatiba,fl ash
control level is assuned to have a correction degree -1 set there before

t he serial corrhen cat dthe (slgmeCaisime, (viersenial fdasd ievsert hawtngrem
m cro- conputer 2 arranged therein to have the progranms of Figs. 23 and 24
nmount ed on a ddwerfaldshl\déaicedl atar tthe cvament2rbd®y at t anghsl apparéentto have
the programof Fig. 21): - 37 - _Referring to Fig. 21, the m croconputer
12 di sposed wifirgm Eig. cieme sirfinitigreris «iven (0T obke Feriptodabm
begins froma step #451. Step #451: An . ]
in particular. Next, flash control level (adjusting) mode
data CC is sent from the camera body 11 to the flash
device 1. At the same time, serial data SH is sent from
the flash device to the camera body 1ll1. The correction
degree is defined for the serial data SH as shown in Fig.
26. The above—statéd two 8-bit communication data groups
are thereafter repeatedly exchanged in a manner as shown
in Fig. 27.
The interchangeable combinations between the
flash device 1 and the camera body 11 are as shown in
Fig. 28. As shown, the combinations are classified into
cases I to IV. 1In the following description of these
Y cases, the flash device which permits setting of a
correction degree indicating a variable extent of the
flash control level is assumed. to have a correction degree
-1 set there before the serial communication.
(1) Case I (wherein a flash device having a micro-
computer 2 arranged therein to have the programs of Figs.

23 and 24 mounted on a camera body having a microbomputer

12 arranged therein to have the program of Fig. 21):
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initializing action is perfornmed. This action and the action at a next step
#452 are irrelative to this inven- tion. Therefore, the details of themare
omtted fromdescription. Step #453: For a next step of conmunication to
the flash device 1, "1" is substituted for the data of register SA. The
flow cones to a step #454. Step #454: The val ue of the re%ister SA (DR of
Fig. 27) is sent out fReOFE¥HRENG kR Fhg- SOt otBReMIFECRONBYEEE 125 ong with
the serial clock signal. The flow then copes_to a st #455, ep #45p:, A
val ue B1H (FELRBRSERCVRERIT | HOP CEPRAGAL RABY, AL PPSZREBENAROFOLMER ¢ o
variable is gubstituted for.the_data_of. regi r h LQw gones to a
step #456. SHBP BHSEra® e?é?ﬁefﬁ?mtﬁestgig%é?'siéFggs ﬁpﬁredsgronlthe
termnal SO t0.1k i - ] th ri .clo sicgpal
(trans- niss%gﬁgggl%gﬁggcg§g¥8ﬁié§a§€?§°¥%gafloanghégkﬁghagége%g§457. St ep
ahtt Benig

#457: Data spoged giéksb $h B2 by rEhereaiE¥RVEALORNTRIE nikam t he
flash device to tﬂe canera body concurrently with data conmuni cati on nade

at the step ¢48R.froReibeosaEtReb@dYaliost BE thamhadevometitedceoled to see
if it is FFH. Since the value stored at.the register SIRis FIH (= -1) in -

thi s instanceesthepthion.cosesept #4835t ePo#458nekr sttkpr ofio cdmmunlieatdlone of
the register SIRis assumed to be set at -1 through the communication of
data SH as showbhenfEagh @éviee3d,- "1" $sepubdbitutled farudhef doite 0 of the
register SIR (the value of bO of the serial data SH as shown in

of register SA. The flow comes to a step #454.

Step #454: The value of the register SA (DR

of Fig. 27) is sent out from the terminal SO to the flash

device 1 along with the serial clock signal. The flow

then comes to a step #455. Step.#455: A value 81H (H:

hexadecimal) indicating that the flash control level

is variable is substituted for the data of register SA.

The flow comes t6 a step #456. Step #456: The value of

the register SA is supplied from the terminal SO to the

flash device 1 along with the serial clock sign;} (trans-

mission of data CC of Fig. 27). The flow comes to a step

#457. Step #457: Data stored at the register SIR by the

communication made from the flash device to the camera o

-body'concurrentiy with data communication made at fhe

step #456 from the camera body to the flash device is

checked to see if it is FFH. Since the value stored at

the registe: SIR is F1H (= -1) in this instance, the flow

comes to a step #458. In other words, the value of the

register SIR is assumed to be set at -1 through the

communication of data SH as shown in Fig. 27.
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Fig. 26) is exanmined to see if it is at "1". In other words, a check is
made ‘to find if the flash device 1 is of the kind permtting setting of a
correction value. -Since the value of the register SIRis at F1H at that
nonent, the flow comes to a step #459. Step #459: A value "15" which is
obtained by shifting by four bits to the right the data of register SIR (8
bits) is sub- tracted fseap" #8%8:Theheesuallueobft bd ts @blofadtieonrdgigtdrs
substitut.ed for the correction value variable S. The flow then comes back
to the Step #83R. (Aheewvallbet poft b® alfo\thessairkclsdags &t asepdumiwed. ilNext ,
referring to Figs. 23 and 24, the opera- tion of the mcroconputer 2 of the
fl ash device Figs 26)f a5l ewemifed. te3seleowd titte isaiat Pridgr aminofotther ni cro-
conputer 2. \Wen the power supply to the flash device 1 is switched on, the
progr am begi nYoFA§m & shegkydgimadeeoidGpd Af ithie ifdiash deveaa dn i s
perfornmed (the details of the action is omtted). The flow cones to a step
#502. Step #5088: Ok Fhe kBpe Reppiffisy Seditdf% Stufeaniiradtday sfaties in

{he correct! oB ualugaeling 19T 2ol B,0e i At AP AT, | o
1201 922, Bogble SR FSln o s IR ASES S FERLR S P
this moment, L8§,¢l Qg!s.c"’%ichoﬁ bR A by SRR FRYY b Fourdbits Ky SW
of the setting part I s operafed to set theé corF-
to the right the data of :egister SIR (8 bits) is sub-
tracted from "16". The result of the subtraction (-1)
N is substituted for the correction value variable S.
The flow then comes back to the step #452. After that,
the above-stated steps are repeated. |
- Next, referring to Figs. 23 and 24, the opera-
tion of the microcompufer 2 of the flash device 1 is
as follows: Fig. 23 shows the main program of the micro-
computer 2. Whén the power supply to the flash device 1
is switched on, the program begins from a step #501.
Step #501: An initializing action is be:formed
(the details of the action is omitted). _The flqw comes
to a step #502., Step #502: A variable MODE which
indicates whether the system is in the correction value
setting mode is set at 0. The variable S which.indicates
the correction value is set at 0. A value FFH is sub-
stituted for the data of the register CA. The flow then
comes to a step #503. Step #503: A check is made to
see if the variable M is at 1. Since it is at 1 at this

moment, the flow comes to a step #504. Step #504: The
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rection value variable S. The variable S is assuned to be set at -1.in
this case. The flow cones to a step #505. Step-#505: A process which is
irrelative to this invention is performed. After that the flow again cones
to the step #503. Then, the programis repeatedly executed in the sequence
of steps #503 - #504 - #505 - #503 as long as the variable MODE renai ns at
1. In the main routine shown in F

, ig. 23, th i- ab S
at any \éal ué‘?lj‘fﬂ e dhe seghy ‘Q/Ia&?’éibl% ﬁ]ﬁe Vg%%‘\}% e ‘? %ﬁ%e&gﬁga Zetto
sone ot her int se pf i catior :0CESS._. PIL i Wwhi ch™
Shown i n i drestao wafu difante S RENARIBIE [ PEs LA I o 1O @S
an interruptjon by the data Ay t§ : i
g oy et R e s bRt £ R Cod 8o e ED6y bbiios ! t0Ta RaLagON 1!

process pro begd £ @c ste 01 . Step: #404s 5 register SRiL= 1) is
checked to %%@lfgétﬁéep\a/% ?Pe ofgbﬁf&%e%%fﬁlegga%% Jr'%ﬁglléggb?rgén ?ﬁégcarrzera -
body 11 and g$t@éfedibRei® perfofhéd. di SE£EA BRatt tRE PR6WELHa it Bokbsand DR

of Fig. 27). Since the bit 7 of the data DRis at.-0 in this case,. the flow
cones to a st&ptHéO02teSt #50#402rhed hethal peogtam his regpbsatedBR i s checked
tofind if it is at 1. Since the value is at 1 inthis case, the flow
cones to a séxPcddéd. it tipe #4OQuercé | aff Stepssid0at -"#504nd #505f Fow cones
to a step #404. 'Step #404: . A value of F1H is obtained by adding 1 to a
val ue FOH ob#3%03eas byosdi &¢i blge-vapiable MODE remains at 1.
| In thg'main routine shown in Fig. 23, the vari-
able MODE is never set at any value'ofhet fhan 1. The
variéble.MODE, hoWevér, might be'changea to some other - Q)
value in the casg'of.a communicétion érdéesS'prbgrém which
is as shown in fig.'24. The communiééfion éroéészprogram
is as follows: .When an interruption bY thé.aété DR”takes
place for ihé fifst time as shown in Fig. 27, the main
program comes to a stob'halfway and the commuhication
procéss'program'begins at a step #401;   |
| Step #401: The register SR (= 1) is checked
to find if the value of bit 7 of the data received from
the camera body 11 and stored there'is-i'(for:disérimina-
tion betwéeh data CC and DR of Fig. 27); -Sinée the bit
7 of the data DR is at 0 in this éése, the flow comes to
a step #402. Steﬁ'#402: The value of the registerlSR is
checked to find if it is at 1. Since the value is at 1
in this case, the flow comes to a step #403.
‘Step #403: A flag F is set at "1" and the flow
comes to a step #404. Step #404: AIValﬁe of FlH is

obtained by adding 1 to a value FOH obtained by shifting
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to the left by 4 bits the value of the correction value variable S which is
defined by the main programto be FFH (8 bits). This value F1H is
substituted for the data of the register CA The data of the register CA
is sup- plied to the canera body as serial data at the tine of SH as shown
in Fig. 27 at a next serial comunication step. Wien the interruption by
the serial cokenthealeftopyf4 obitsetbanzadubody thetaresepitdon falue second
time (CC and SH as shown in Fig. 27), the main programcones to a stop

hal f way’ and tﬁﬁglﬁbbgr%nvb@ghnssfﬂ@ﬁi?ﬁ@ byephg4nain Spepgxanl toThe val ue of

the bit 7 of the regis- ter FR e., .the value of b7 of the serial
data CC (as sﬁ%ﬂn(?anFﬁ) 27?h%h|3ﬁ ve FileiseBubatdhiybednéozethg data

Che bit 7 1o 9t FhEFEofAtE ansg‘):yﬂ%e;#%aﬁﬁs?% %ﬁségsfa#é‘?srscet e‘gsﬁims' Step
h | u he 1 t
ﬁ:glbegnesgﬁ-%. é % ﬁ% a??égrétﬁéggfa%gﬁ%%ﬁF a??gﬁ gfhghfig%ﬁﬁrB eéhs to
: 2; t
erformed on %’%e pdatcinrrald 81 g8 oPRE' oSRTRY, ORRARTERELBA. bRep. o
conputing operation is ﬁ“?ﬁtf§?t§9t quéggoxag abhg ggggﬁ%ngo & Q5 .-the

data of-the register ow t mmst a ste ataof

the register EfohSesdiPtheédcaness’ bal Qflathﬂetsh?lﬁéEEEBerdiéeé?mat t3maext
step of serial comrunication. Step # ag is set at 0. Th

communi cat i on( PCOSAASSRI &gl 8HbwheinCPRGS 29)antRadmalAepkbgwaimhedmegms
back to the main program- 41 -
a stop halfway and this program begins from the stép #401.
Step #401: The value of the bit 7 of the regis-

ter SR (81H), i.e., the value of b7 of the serial data CC
.(as shown in Fig. 27) which is received through the serial
communication from the camera body 11 is cheéked to find
if it is 1. Since the bit 7 is 1 in this inétance, the
flow branches out to a step #411. Step #411l: The value
of the flag is checked to see if it is 1. Since the flag
has been set at 1 at the first step of‘communicag;on, the
flow proceeds to a step #412. Step #412: A logiéal pro-
duct computing operation is performed on the register SR
N\ (81H) and the value 1. The result "1" of the computing

operation is substituted for the variable MODE and "0O"

for the data of the register CA. The flow then comes to

a step #422. The data of the registef CA is supplied as

-serial data to the camera Sody 11 at a next step of serial

communication. Step #422: The fla§ is set at 0.

The communication process program then comes

to an end. The flow then comes back to the main program
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to resune execution thereof froma part at_which it has been held in
abeyance. Fig. 29 shows the serial communication.* In the case |, the data
O set at the register CA at the step #412 is transmtted fromthe canera
body to the flash device every tinme the conmunication is nmade at the step
#454. Further, the data 8lH is transmtted also to the flash device every
time the sertalresmerexecubionstherechtfxor &tppriia8t. whibahwht| Basfrom t he
fl ash device to the canera body, the correction value S which is |ast set
at the regi &1e8n dreld ‘0 AREVIRERY- as data F1 at* the step #404. Theref oxe,

control can be acconplished on the basis of . the set correction value S. (2)
Case || (where a flashFH@vi¢d SHPEH ?h%l%ﬁﬁ%a TﬁP%W%?b%%FﬁﬂPer-énhﬁgﬁng t he

f Figs..25 2p(b), i d d ich
Tneludes ¢ hesHRr Brofiht GFC200HERF 5t { FOE U ase b C 8 557 SFRPLhi s case.
th ' .12 _ 111 ' I
doscri bed anbyhe HorEenpRfsEAFTERRRONe | codrd ModfRo hnLTexa8R ) | ¢

o tted { roradhect oblbowy NgiAESehbPEbfflun tEARIDA| 5 fhiGeThE" Srecailt e 2 of

the flash device 1 operates as descri bed ow with re?erence to FIigs. .

25(a) and 2534, Fi gur2hép) €HEVEathes IR Ds PEASHSRL PEedh81BbCES- thaMDUL er
2. The main program begi ns when a power supply to the flash device.l is

swi tched on. f18RrRpaé&bhde &eri timki £h8gs@eiadncomimanritativd. is(magai |l s of
it are omtted.) The flow conmes to a step #552: The flag F - 42 -
. at the step #456. Meanwhile, from the flash device to
the camera body, the-correction value S which isjlast
set_at-the regiStér CA is transmitted as data Fl1 at the
- step #404. Therefore, control can be accomplished on the
basis of the set correction wvalue S. .
(2) Case II (where a. flash device which includes
the microcomputer 2 having the programs of Figs. 25(a)
and 25(b) is mounted on a_camgra_bbdy which includes
the microcomputer 12 having the program of Fig. 21):
In this case, the microcomputer 12 of the camera
. body 11 is the same as in Case I described abovél- There-
fore, the operafion of the microcomputer 12 is omitted
from the following description. Meanwhile, the micro- . \;j
computer'Z of the flash device 1 operates as described
below with reference to Figs. 25(a) and 25(b):
Fig. 25(a) shows the main program of the micro-
-computer 2. The main program begins when a power supply
to the flash device 1 is switched on. Step #551:. An
~initializing action is performed.. (Details of it are

omitted.) The flow comes to a step .#552: The flag F
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is set at 0. The register CAis also initialized by substituting FFH for
the .data thereof. After that, the flow cones to a step #553. At the step
#553, a process irrelative to this enbodinent is perforned. After that, the
fl ow again conmes to the step #553 to repeat the sane thereafter. Referring
to Fig. 25(b), the conmunication process programis as follows: Wen an
interrupti on by tsed odr ilal Fhemrpeodsttieon G& dia takse aimi bidbiked 1by akes

pl ace (the first data DR as shown in Fig. 27), this pro- grambegins at a
step #6601 wit Isubisd ifaiting &gtk foretthe datie hereofs epAffony : thak, vilbee of
the bit 7 of the data DR (= 1) which is received by the serial conmunica-
tion from the IOk COMGFI\EOL L isfedr H50B -at AhetheFRORHTE | 2 BERFRRS t o

find if it is.at 1. Since the bit of the data DRis atf 0 at this nonent,
Lhe 1 ow coned XH5 LA 8, b0 i a5 P RHPE A 1 ReT ST (Bt FERRA e o
value of the reqgister SRiss at 1. Sin it Js t he fl ow pyoceeds to a
step #0603, o Fa0Ew ARAdn Fomes 3d Hhe pren T30 Erettt FEF Fete,
#604. Step #6Q4. O is substituted for the data of the register CA
The data of t%grefégﬁ?tegﬁ CA is supplied as the serial data SH of ‘Fig. 27 to

the canmera body at a ne@e%n? ttd*nq.ai?e.rizag(ﬁ:p‘mm Cbrhfh i ﬁfoﬁri ngs the

comuni cation process programto an end. The maln programis then resuned
fromthe part gloddyeLprdghae ifa,g%& hed 1 dvis Abandit @an Wibke AFup £ & r upti on

by the serial conmunication - 4
by the serial communication from the camera body 11 takes
place (the first data DR as shown in Fig. 27), this pro-
gram begins at a.step #601 with the main program left
in abeyance. Step #601: The value of the bit 7 of the
data DR (= 1) which is received by the serial communica-
tion -from the camera body. 11 is stored at the register
SR is examined to find if it is at 1. Since the bit 7
of the data DR is at 0 at this moment, the flow comes to
a steb'#602. Step #602: A check is made to find if the
value of the register SR is at 1. Since it is at 1, the
flow proceeds to a step #603. Step #6b3: The flag is
set at 1. The flow proceeds to a step #604. Step #604:
‘A value 0 is substituted for the data of the register CaA.
The data of the registef CA is supplied as the serial
data SH of Fig. 27 to the camera body at a next step
of the serial communication. -

This brings the communication process program
to an end.  The main program is then resumed from. the
part at which it has been held in abeyance.

When an_ interruption by the serial communication
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agaLnh takes place (transm ssion of data SH and CC as shown in Fig. 27)., the
program begins fromthe step #601 with the main programagain left in ,
abeyance. Step #601: The value of bit 7 of the data 81H which is received

as data CC through the serial conmunication fromthe canera body 11 and is
stored at the register SR (81H) is checked to see if it is at 1. Since the

bit 7 is at 3gatnt kakeB0pRBke (/eahkMiseadRs olfodatal SP Andl cASRD sk The
val ue of the ?Iag Fis checked to see if it is at 1. Since the flag F is at
1, the flow dan®dgt.02d)st ehe#p2dgramcpetns; fAhomalthe &tep FEON mitthed \{8r
the data of the register CA. The flow cones to a step #612. The data of the
regi ster CA ithesmadni padogsagepigalindded tt dnt labeyamsea bSdepl H6dtl:aa next step
of the serial com munication. Step #612: The flag F is set at 0. This

bri ngs the c@hguiiedare & pridcds oipritdgr §dto Gl whachTHE meiceipiesyrasm i s
resuned at the part at which it has been held in abeyance. The state of
serial commufada iC6n throughe the seriado CofFMRicR Aoy Exem theyqa@esgor ds,

in this case, the data set at the register CA gt the st #622 i.s

transmitted PO%Whd ARG d'sbéd:)?rieﬁr (9(}8& J%ﬁ(}lﬁﬁ %ji i‘@fﬁh’a&@ shedet ep

#454 of Fig. ,21. Further, .the data which is set..at, t.he register, CA at the
YO &8k &t é‘lssgtt 't hglgg%ertzl g’d‘f ?hrlc')sug?ht- %gtco%i cation

step #604 is Transm 10 . . .
T ! b, BRI e, N e s SR SRR e 2
set correcti QI W¥ She flag F is checked to see if it is at 1.
Since the flag F is at 1, the flow comes to a step #622.
Ste§0#622: A vaiua 0 is substituted for the
data of the register CA. The flow comes to a step #612.
The data of the register CA is:supplied ds serial data
to the camera body 11 at a next step of the serial com-
munication. Step #612: The flag F is set at 0. This
"brings the'communication process prdgram to an end.
The main program is resumed at the part at which it has
been held in abeYance. The state of serial com@unication
in Case II is also shown in Fig. 29.°
In other words, in this case, the data set
‘at the register CA at the step #622 is transmitted to \/
the camera'body.through the communication made at the
step #454 of Fig. ‘21. Further, the data which is set
at the register CA at the step #604 is transmitted also
to the camera body through the communication made at the
step #456. ' In this instance, since the register CA is
set at 0, the camera performs a'correctiné action on

the basis of the above-stated set correction value S.
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- 44 - ° (3) Case Ill (where a flash device including the m croconputer 2
whi ch has the prograns of. Figs. 23 and 24 is nounted on a canera including
t.the m croconputer which has the programof- Fig. 22): Referring to Fig. 22,
the m croconputer 12 dis- posed within the canera body operates as foll ows:
The program of the m croconputer 12 begins at a step #701. At the step
#701: An |n|t|aI|Z|ﬁa)acF?§ﬁ L¥Ipévhererea. £Inph devies dngluddng ddess of a
next s #702 do not resent an feature of the invention. Therefore,

t he det ils ofmfﬁEﬂFSWBU ATt feiRiFBPafet GIPGRBFBmBeQ@rFBQSt|8§ apdi ch

begi h #703..,S #703:. A_val, 1 tituted for the data
o?gLEZ rgéis?eiaggg m?HBtF%e§PoF Fﬁ@eﬁ¥géggﬁPgﬁgﬁ gggc@é§§%F8mEu§F§b #704.

Step #704: ThghyghuEa ftﬁge £gﬁ£§$e55§ﬁagf §%Eplled_V|a_the termnal SOto
a

the flash device hé co I cat ron ‘of Fig. 27. The flow then

proceeds to a step #705.ReﬁgggfgéPg?ogégvabge 84K h§c§§g§hbgﬁg§d#?8§i he

data of the register SA T ds'td a step

val ue 80H of tpese@OWSERIN SPhéScamMePhi B8a Iép&bﬁtésrahnﬁbl§shéo t Be f'aSh
device 1 as the comuni cation data CC of Fig. 27. After that, the flow

comes back to phegsampo#4saetmléeeeampﬁheromeraégmﬁsdetcalbeéplm7hhe
foregoing. Next, the operation of the m croconputer 2 which is disposed
within the flash tbei seep #§0desCAandlaiaidhinboaBtmbhh1Beb§&E0&&eHQ Figs.
23 and 24: \Wen a power sup-
This action and the process of a next step #702 do not
represent any feature of the invention. Therefore, the
details of them are omitted from the following'déscrip-
tion, which begins with a step #703.

Step #703: A value 1 is substituted for the
data of the register SA. The flow of the program then
proceeds to a step #704. Step #704: The value of the
register SA is supplied via the terminal SO to the flash
device 1 as the communication data DR of Fig. 27. The
flow then proceeds to a step #705. Step #705: A value
80H is substituted for the data of-the registef'éA.

The flow proceeds to a step #706. Step #706: The value
80H of the register SA is supplied via the terminal SO
“ to the flash device 1 as the communication data CC of
Fig. 27. After that, the flow comes back to the step
#452 to repeat the operation described in the foregoing.

Next, the operation of the microcomputer 2 which

is disposed within the flash device 1 is described as fol-

lows with reference to Figs. 23 and 24: When a power sup-

ply to the flash device 1 is switched on, the program of
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ply to the flash device 1 is switched on, the programof - 45 - t he.

m croconputer 2 begins at the step #501. Further, as |l ong as the variable
MODE remains at 1, the programis V repeatedly executed in the sequence
of steps #503 - #504 - #505 - #503 as nentioned in the foregoing.

Meanwhi | e, when the serial comrunication takes place between the canera
body and t he theaghicimdamputtere 2aeging @tedhears ey 6t NODE  chargesr t a9, as
will be further described later in the description of the flow of the -
conmuni cat i o GRDGESs sthe opRkablE MODE remask s |ate dhmitie Rregram his f | ow/
branches out fromthe step #503. to the step #511. At the step #511: The

val ue "0" is Z8RAdTedke LR TS b s Segrerds e Shend éﬁé% The*39bw t hen

- ds to t t 2. At th t #512, - fi - ti th
oro- coet Lo WU SN2 Mo W Bl L1 S, I
(1 ash contiol Cort S Ao, UL SongilSlaflth Rle T
k SW and - f tdd NQ ' . iS. dnhd hi . fl

eys +owan %Jt%\eél’oé) #%éotgf‘eﬁﬁ-ﬁ t{l*]é"g:én%lea[ alﬁ]déﬁ)ax{h?‘réhe?‘ f%éﬁ'ﬁ&i@é’. £he flow

cones to the .S case, operation the m croconputer 2

for the seri glprAIaiE €& i1 sbREMOBERéhAfgdD L OV, ahapiinepdata DR s
transmtted to the flash device at the step #704 of Fig. 22, the steps #401

to #404 of FifihrtierGeseiBiEddtet Nih SEE dedtEiptiton Nofagee | fosscri bed
in the foregoing. Then, at the time of transm ssion of data
of the communication process program. Aftér the serial
communication, the flow branches out from the step #503
to the step #511.
At the step #511: The value "0" is substituted
for the correction value variable S. The flow then pro-

" ceeds to the sfep #512. At the step #512, a figure repre-
senting the correction value S is unlighted to show that
the camera system is not in the flash control correction
mode, as shown in Figs. 30(a) and 30(b). The flow then
comes to the step #513. At the step #513, any operation
on the keys +SW and -SW of the setting (operatf%n) part
3 is inhibited. The flow comes to the step #505.

In this case, the operation of the microcomputer \—J
2 for the sgrial communication is perfdrmed as follows:
When the data DR is transmitted to the flash device at the
step #704 of Fig. 22, the steps #401 to #404 of-FiQ. 24
are executed in the same manner as in Case I described in
the foregoing. Then, at the time of transmission of data
80H as the serial data CC at the step #706 of Fig. 22,
the data of the register CA set at the step #404, i.e.,
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80H as the serial data CC at the step #706 of Fig. 22, the data of the

regi.ster CA set at the step #404, i.e., - 46 - the set correction val ue
Sis sent to the canmera body. Further, with the data 80H sent to the flash
devi ce, the operation of the mcroconputer 2 cones to the steps #401, #411

and #412 of FI§% Since the serjal data CC or 80H has been supplied to
the register eatsec%é’to’ft’?‘?f'é:lct%é’q}d’re? abl ¥ MERE bR oHRe  epmeRR, ke e t he

L AT A0 e R e el L1, 01
this case. NOVEYSL,. ille PIGESAILIENR, £.50 Apls the E’ﬁépéé‘%pé’aﬁoi‘

remai ns unI I gh € nmanner e serl a communi cat1 o

performed by iy gie}gilwm @OF;% 6314" dfnd Sthehe aglﬁl %s%s -ﬂ£4éoﬁase

IV (where a flas ce i nc e mcrocorrputer

program of Fi hag?Bbden MWHEEPES Q?é‘%é’g:i@@é’r'%'é’g'maé heifkcr eganput er
12 which has the programof Fig. 22): The m croconmputer 12 di sposed within

the canmera bodarapAyiad MOIP BREML (e ThepSEfird] tite #/AHi Ab1&EI BODE2is
However, since this operation is the same as in Case IIl described above,

t he details ofjudgedpss aie dn i ethristegs #3 @I dHethel haim nprdgsami shoen.
The m croconputer 2 disposed within the flash device operates to execute
the steps #551in F#HE2Df Mg.a2xKsluandthdestepps#HbDl $5126a4d #5813,
#612, #621 and #622 of Fig. 25(b). This operation is the sane as in
are executed. 1In this case, however, the correction value
display of the display part 4 remains unlighted.
The manner in which the serial communication is performed
by the combination of Case III is also shown in Fig. 29.
(4) Case IV (where a flash device including_the
microcomputer 2 which has the progran of Fig. 25 is
mounted on a camera body including the microcomputer 12
which has the program of Fig. 22):

The microcomputer 12 disposed within the camera
body operates to execute the steps #701 to #706 of Fig.
22. However, since this operation is the same a;_in Case
I1I described above, the details of its operation are
N omitted from the following description.

The microcomputer 2 disposed within the flash
device operates to execute the steps.#551 to #553 of Fig.
25(a) and the steps #6011 to #604, #611, #612, #621 and.
#622 of Fig. 25(b). This'operation is the same as in
Case II desc;ibed in the foregoing. The détails of it

are therefore also omitted from description. Fig. 29

shows the manner in which the serial communication is
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Case Il described in the foregoing. The details of it are therefore al so
omtted fromdescription. Fig. 29 shows the manner in which the serial
comuni cation is - 47 - performed by the conbination of Case IV. - 48 -
*» C'L M S * CLAIMs: 1.. A canera systemusing a flash device,
conprising: (a) nmeans to control the degree of flash in accordance
with the quaperfgrmédfbmshhei ghnbénattiod bf Saset A¥.flash device; (b) a
correction circuit adapted to correct the control neans to vary the degree
of flash exposure; (c) means for setting the degree of correction tio/be
effected by the correction circuit; 10 - (d) a display circuit which
is arranged to nake a display indicating' the correction degree set
by said setting neans. 2. :A canera systen1u5|ng a flash device as cl ai ned
inclaiml for flash photography, conprising: 15 ‘(a) a light
guantity control circui't which controls the degree of exposure of flash
phot ogr aphy by taking into consideration the quantlty of flash Iight
emtted fromsaid flash deV|ce

+
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(b) a correction degree setting circuit whi ch. 20 perm ts nmanual
setting of a correction degree, said light quantity control circuit being
arranged to control the degree of exposure by shifting sai egree

exposure to an extent corresponding to said Correctlyﬂ aid
setting circuit; 25 (c) photographi ng node se ', m’m m mr
setting one of photographlng nodes of the canera; and*(d} a canc Gl rcui

which js ar Cadd¥$s o cancel - 49 - *  C L * said
correcﬁ’on degree set by said setting circuit when a speC|f|c

phot ogr aphi Ag n@dé’a“l%ra Sd@eysing aifdapidasiqe nFmprising: A
Zﬁ;ﬁgedacfgrdl ng )ay I{e{‘?g{sm %’&Frh};glr SSé’t qﬁgpe'lsgly%tcl uge%h o’rf'degree
when sid. ééégc.of?fé"‘p I s R T e e A
grgsnzg%fhngwgfnl%'F%?kﬁlas photéb?ggﬁ;? igﬁéfrgrﬁéng(:)fLafrgﬂEVAESn??ty
control circuit WHCh £LQEMRAildE cidRAiRe dfaptRPOoHy € cd%:fréé@sh:he

phot ogr aphy by t aki ng I nto consi deration the quantlty of flash Iight

emtted 15 dondipcidinednsadd deiMhf &hd lJegree &F rflcisORex ’e; setting
circuit whi ch permts manual setting of a correction degree, said |ight

(c) means for setting the degree of correction to

be effected by the correction circuit;
10 (d) a display circuit which is arranged to make a
\— display indicating the correction degree set by said
setting means.
2. A camera system using a flash device as claimed
in claim 1 for flash photogr&phy, comprising:

15 (a) a light quantity control circuit which controls
the degree of exposure of flash photography by taking
into consideration the quantity of flash 1light emitted
from said flash device; -
(b) a correction degree setting circuit  which

20 permits manual setting of a cdrrection degree, said light
quantity control circuit being arranged to control the
degree of expdsure by shifting said degree of exposure to
an extent corresponding to said correction degree set by
said setting circuit;

25 (c) photographing mode setting means for setting
one of photographing modes of the camera; and

(d) a cancel circuit which is arranged to cancel
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quantity control circuit being arranged—to—controtr—tte—degree of

exposure by shifting said degree of expos nt correspondi ng
to said correction degree set by said setiﬂ@’ﬂﬂ“ﬁﬁﬂﬂﬂ“ﬁﬁgﬂ phot ogr aphi ng
node setting neans for setting one of pho M of the camera;
and (d) said display circuit is arranged to make a 25 display indicating
the correction degree set.by said correction degree setting.circuit; and
(e) a di splsaidatmmsctdiorc dagrea astedit sadid fsetdingg@ircuit whe@ a L .M
S * display state of said_ display circuit to a display diffe t
fromsai d dipgsifiof phwtparanhdng o@Qﬁégréé wifed egtask ciby .@qﬁsﬁ@qdﬁ '

sel ected by said phot ographi ng node setting neans. 5 5. A system

accordi ng NI M8ARATUs  claim _wherein said |ight quantity
“control circui, igﬁludes an inte .arinq:cir ui.t fpor i.ntearating the
quantity of refl¥ctidh 15D &9 MG h % o K oM eSS &2 %D 10 be
phot ograaph r t.o. taki n f 4. TET. n jrcuit
for br isﬁgi E%‘é%%}aghzﬂ%&}gtﬁsorﬂgoﬁ%éﬁeogogn ‘%1%1 @asitgleao%d}éﬁé&%?ﬁput* of
said inte | | ULk ' | 5 d@gygét | s i GUIdnd S
arranged tg{é}tdﬁét}gt%éﬁ# _osra?jgfo%%ll%gé%lg;i% f 1 ashi %ﬁ%ﬁ%%ﬁ%lﬁx %’hde basi s
of the caidedid™n FRPREy SRiicdding AHALE T LSt tdas eq s etrddy

cireutt 'when said specific'photographing-mode:is selected by said
photographing mode setting means.
10 4. A camera system using a flash device as claimed
in claim 1 for flash photography, comprising:. J\J

(a)l a light quantity control circuit which controls
the -degree 'of. exposure of flash'photography-by-taking
into consideration ﬁhe-quanﬁity 6f_ flash 1light emitted

15 from said flash device;

(b) a correction degree - setting circuit. which
permits]maﬁual setting of ‘a correction degree, said light,
quantity control circuit being arrahged,to control the
degree of exposure by shifting said degree of expdsure to

20 an extent corresponding fo said correction degree set by
said setting circuit;

(c)'.photographing mode setting ,means  for setting
one of phqfographing modes of the camera; and .

(d) said display circuit is arranged to make a

25 display iﬁdicating; the correction degree set. by said
correctioh degree setting circuit; and |

(e)  a display control circuit arranged to_,shift a
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6. A system according to-elaim4, wherein said dlSpI ay circuit—Ts

arranged with a view finder of the canera. 20 7.
claim3, wherein said display circuit is arranged ﬂ'ﬂlﬁwmnﬁl[y I ay
within a view finder of the canera. 25 8. A canera system Mnc u +Ng
canera and a flash device as clained in claim1, said systenrhavrng a
flash Ilght quantity control node in which a length of time of - 51 - *
M dlSP]*aYI Batr fbﬁ' s%meﬂf |dbsplaW i celreuiontte| l@ddbsplryect i ng
the qu\ﬁflty reflection on a film surface resulting from
flash |ight de‘rﬁfﬁ%%mbyf%‘&?oﬁﬁ’r‘a %lélﬁlée efd ¥ e GHFLELR offeEXee 0 be

photographed and the 5 ashin tj me rrected, agcording to a

manual | y setIEHrré%tl%PF Qe M %hﬁwﬁ?gﬁ?ifc?%é)QYI s éhﬁﬁﬁ %bQ&H%stlng
circuity which |s rran adjust said flashing tinme by detecting said
quantity of e (ﬁ ec |1%)Jhn r&%?r;ﬁé’lo (b) a correction circuit which

is arrapged to provide said adjusting circuit with information on said
correction degree for said correction; and (c) a correction control circuit

arranged to gendeg ﬁé%ﬁ%é%ﬁd%%é%ﬁ | BRI Gl Ve VER, t Reh&AEERa 1S
in 15 a specific photographing node. 9. ~ A'canera system as clained in

claim 1, tswidf!| asigklevi cgudet gy rmumm}:&@l el tdiefocwit a findBidésmedga wWhi ch
has integrating circuit for integrating the gquantity of
reflection light of flash light coming from an object to
10 be photographed through a photo taking lens of the camera
and a sﬁop circuit for bringing a flashing action to a
stop on the basis of an output of said integrating
‘circuit; and said light quantity control circuit is
arranged to adjust time for etopping said flashing action

15 on the basis of the correction degree. set by said .

correction degree setting circuit.

6. A system according to claim 4, wherein said display
circuit is arranged with a view finder of the camera.

20
7. A system according to claim 3, wherein said display
circuit is arranged to make a display within a view

finder of the camera.
25 - 8. A camera system  including a camera and a flash
device as claimed in claim 1, said system having a flash

- light quantity control mode in which a length of time of
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a correcting function and arranged t 20 on a
correction degree from the flash device ect the degree of -
exposure for flash photography on the im'l m“ &E rrection degree

i nformati on received or a second caner «d of said correction
function, conprising: 25 (a) a correctlng degree setting circuit
arranged to permt nmanual setting of said correcting degree; (b) a .

di scri m nagldghing Cuby - $8Lddf 5ash ndewic@0is heontbdlled byi ddtettihg canpra
on which said flash device is nounted between said first and second M
caner as; arhke (qyantitganofl reflectionarligiyed ono aanfelmousutfiacsetting
val ue set at said correction degree setting 5 circuit when said flash
devi ce i s ¥esmbtingbefrnount flash bight sembhiteddpyrgaidof laskdeyaceyst em as
claimed in claiml, the flash device bel ng mountabl e either on a first
caner a whi®Hd neeE ]i%CtﬁchYr%tPhge‘FEnE‘Pl o‘i’learﬂl%ﬁ‘?%%e‘i‘o andej the

f or nmt tiop d h _d
corroq (AR ook e oxbBa FEoFartd dRFCHRMG prf TAIRLLBAERE of (e

correctlon |nf I.0 8¢ d or a second canera which is devoid .
of said cort Eﬁ%g ho ?%%g%foﬁoméon%}ﬁglng (a) a correcting degree setting

i naetyjo geu i o o elos pee o (1) 3

. said f'asrthﬁﬁ&éd'spHDUQ&SQst said flashing time by detecting said
quantity of reflthiOn light;

10 (b) a correction circuit which is -arranged to
provide said adjusting circuit with information on said
.correction degreelfor said correction; and

(c) ”a-corregtibn:ééntrOl circuit arranged to reénder
said'correctionfcircuit-inopératiVe when the camera is in

15 a specific photographing”mode.

9. A Cameré system as claimed in Tclaim 1, the flash
device being mountable either on a first camera which has
a correcting fuhcﬁion and arranged to, receive information
20 on a correction degree from the flash device and to Qy)
correct the'degrée of exposure for flash photography on
" the Dbasis of“thé correction degree information received
or a second camera which is devoid of said correction
function, comprisings:
25 (a) a corrécting degree setting circuit arranged to
permit manual setting of.said correcting degree;

(b) a discriminating circuit for discriminating the
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20 Dbetween said first and second caneras; and (c)-a-display—circuit
arranged to nmake one of diffeérent di spl ays accordinﬁL

e
- resul t of discrimnation nmade by said di st‘“lmm m&wﬁmﬂw t
~between said first and second caneras. 25 11. A c saceording to
claim 10, wherein said display circuit is arranged to display the set val ue
of - 53 - said correction degree when the flash device is found to be
mount ed on shiiddf iofs theawameay osaiwhidhs said fdipishy deviice tisanthounteske no
di spl ay~when the flash device is found to be mounted on said second caner a.
5 12. A canbe&weepstseid ddastdiamg sesond siameras; anhdrt her conprising a
flash tube and a stop control circuit which controls term nation of
flashing of said fKCasha us@ncednd GiFeudity agxeaed ( &0 cangela outhdh®es a

light quantity 1Q detectin circuit™ whirch is_ .arranged to _receive
the refl ecti SRTYIRYI ¥aem alt of® COTEEGHIER | %Fe(?f ﬁeé:gﬁni‘i’g

- com ng, through a.photo-takin ens, from, an object ,to e
. phot ogra hed Saf& p?”gﬁﬁ‘cga&% (;:}ta&sﬁ qﬂYéﬁ:et R& r}(?l?é{r??i%toybeofm%nltleghton t hus
recei ved r%%iﬁ?%écd%d@%adﬂqueter”i”ed value, and a correction circuit

~which is arranged to correct, i'n accordance with said correction degree,
“the timng of generation of the output of said |light quantity detecting
- circuit, said stop control circuit of the flash device being arranged

to be render@@d, A camera system -as claimed in claim 1, the flash
devicé being mountable either on a first camera which has
10 a correcting function and arranged to receive information
N\ on a correction degree from the flash device and to
| correct the degree of exposure for flash photography on
the basis of the correction degree information received
or a second camera whicﬁ is devoid of said correction
15 function, comprisingz.
(a) a correcting degree setting circuit arranged to
permit manual setting of said correcting degree;
(b) a discriminating circuit for discriminating the
kind of the camera on which said flash device is mounted
20 Dbetween said.first and second cameras; and
(c) a display - circuit arranged to make one of
different displays according to the result of
discrimination 'made by said discriminating circuit
between said first and second cameras.
25
- 11. A camera system according to claim 10, wherein said

.. display circuit  is arranged to display the set value of
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20 operative to termnate said flashing -by—tte—output of said |i:ght

quantity detecting circuit. 13. A canera- ' inclaim1l to
be mounted on a canera having a light recei ﬂm Wlmﬁ his 25
arranged to receive the reflection on a fil heSuétace moT sthe refl ection

li ght of flashing coming through a photo- taking lens froman object to be

phot ographed and an - 54 - output circuit which is arranged to Produce
an out put whea dorreditd@niiRg ey whed thee flalshulderficeaiié Ificid r &eei Vi ng
el ement reaches a given value which is determ ned by taking int

consi der at ben amommiteect ioon Said divst easierad Hyr saidhidd sidrdsdi rdandinke,
conprising: (a) a correction value setting circuit which is arranged to
pernmt sai ¢ireudidcinsh tpaimake adhalisplayy whemtbel fdesh ngdevdaeat iien; (b) a
cancel circuit which is arranged to cancel 10 out the correction value set
at said sefPung &o be moyndied appdigesaspPnd FE@EISet ting neans is a
specific node; (c) a flash tube; and (d) a stop circuit arranged to stop
sai d fPashing in response’'to the output of said output circuit. 15 14. A
canera systemas clained in claimy1l tq he nmoynted.,on a mer g hgvi ng a
| i ght receitléi‘ng%elcg%erﬁa \Aﬁch;tel frcrcé’ﬁéiglé‘gt O%IpecézllVé'“} hgir'ef Iafé{ﬁqi on a
filmsurfa . 1 ef] agti iwaht flquy - NG oto- 20
E%F%Efgfﬁd'.J‘%iééﬂ1ﬂd%ﬁlaﬁg a 15 g%§€£§l§%ﬂ¥yﬂ¥gﬂ%ﬁidﬁ1

taking | ens om an “obj ect ‘to be ot ograp

controls termigation of flashing of said flash tube, and
-wherein said"first camera includes a light quantity
10 detecting- circﬁit “which is arranged to receive the
. reflection on é film surface of the reflection light of
flashing coming, through-a photo-taking lens, from an
object to be photographed and to produce an output when
the gquantity .of light ‘thus received = reaches ' a
15 predetermined value, and a correction circuit which is
'arfanged to corréct, in accordance with said correction
degree} the -tiﬁing‘ of generation of the output of said
light quantity detecting circuit, said stop “control
circuit of the flash device being arranged to be rendered

20 operative to terminate said flashing by the -output of \ui

said light. quantity detecting circuit.

13. . A_camera:system.as claimed in claim 1 to be mounted

on a camera having a light receiving element which is

25 arranged to receive the reflection on a film surface of
. the reflection light of flashing coming through a photo-

- taking lens from an object to be photographed and an
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output circuit which is arranged to produce an outw d
val ue of the output of said tight receiving el ement reaches

val ue which is determnned by taking into con3| “m l@\l\! ct | on
25 val ue received fromsaid flash device, conprisi n
val ue setting circuit which is arranged to permt sal’d orr*ec i on val ue to
be set by a - 55 - manual setting operation; (b) a dlsplay circuit for

di Pl 2yi N9, 8 cRAERCHiYRY U 18l AT 4| Yholicle 351 MY ol

(c) ahdissplay contr circuit "arrange cause sal ay circuit

to change gRich G eci’dt@&ra\t@dmv@ﬁ{é' a%f R %\H‘Jﬂ(d(terd?msaq}cﬁﬁl%t‘men a

node set by the node setting.means of the canera is a specific node; (d) a

flash tube; aedeli®ing? ekt CYidachdsAN@ed divredi ORralidl d wHiaghi nggl0 in
response to the output of said output circuit. 15. A canera system as

cl ai med i n cldeterhinedde bypurdadd ngn dmtanerconsdergatidn gl dcansot ilm

el ement whi.ch is arranged to receive the reflection on a filmsurface of
15 the ré6f | eveiloe Iegeiveld fireghiseddc ddiash devdegh sopipaicingski ng | ens
froman object to be photographed and an output circuit which is arranged
to produce an out f&) wleFOREGLIOR)VAINE v AR t IKdrsigut Widdni d g i ght
receiving elenent reaches a glven val ue mhlcq s 20 determ ned

by taking PHEGNIEGhstPer RETHHT Fa3G rcé’(ﬁrle(%”\% ye & &f /Sm¥aiag

|
flash devi Cema%%a setqg.ng operation;

(b) a cancel circuit which is arianged to cancei
10 out the correction value set at said settihg circuit when
a mode set by a mode setting means is a specific mode;
(c) a flash tube; and
(d) a stop circuit arrénged to stop said flashing
in response to the output of said output circuit.
15
14.. A camera system as claimed in claim.l to be mounted
on. a camera having a light receiving element which is
arranged to receive the reflection on a film surface of
the feflection light of flashing coming through a photo-
W 20 takihg lens from an object to be photographed and an
outpﬁt circuit which 1is arranged to produce an output
when the integrated value of the output of said 1light
reéeiving element reaches a given value which is
determined by taking into consideration a correction
25 value received from said flash device, comprising:
(a) a correction value setting circuit which is

"arranged to permit said correction value to be set by a
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(a) a correction value setting circuit which is arranged to permt
said correction value to be set by a nanuaF‘se%%Lng\gQgLE;LSE;-25 ' &b)
war ning means for warning that said out circuit p es an out put
di sregarding a correction value set by said B@“g setting
circuit when a - 56 - node set by node se @ aid canera is a
n

specific node; (c) a flash tube; and (d) a stop C|%cd'tsar ged to stop
said flashing 5 in response to the output of said output circuit. 16., A

camera systﬁﬂuaﬁy%m,;@lége@@tf&scrl bed with reference to the dr avm‘ﬂdg -
> (b)) a dlsplay_Cchult for dlsplaylng a correction
value set at said corredfiéhgvalﬁe seﬁting circuit;
(c) a displéy control circuit arranged' to cause
5 said display circuit to change said correction value
disﬁlay "into a different display when a mode set by the
mode sétting mééns of the camera is a specific modeg
(d) a flash tube; and
(e) a stop circuit arraﬂgéd to stop said flashing

10 in response to the output of said output circuit. U

15. A camera system as.claimed in claim 1 to.be mounted
oﬁ a camera having a light 'reééiving_ eleﬁent which is
arranged' to receive the reflection on a film surface of

15 the reflection ligﬁt of flashing coming through a photo-
taking lens f:om an object to be pﬁotogtaphed and an
output circuit which is arranged td produce an_output
when the integrated value of the output of said light
receiving element reaches a 'giﬁén value whiéh is

20 determined by taking into consideration a correction
value received frémmsaid flash device; comprising:

(a) a correction value setting circuit which is

arranged to .permit said correétioﬂ value to be set by a
manual setting operatién;

25 (b) Warning means'.for warning that éaid output
circuit produces an output disfegarding. a CArrection

value set by said correction value setting circuit when a
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mode set by mode setting means of said camera is a

specific mode;

(c) a flash tube; and

(d)  a stop circuit arranged to stop said flashing

in response to the output of said output circuit.

16. A camera system, substantially as described with

reference to the drawings.
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