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2080961 SYSTEM FOR TRANSM TTI NG' | NFORVATI ON FROM AN | NTERCHANGEABLE LENS TQE/)

A PHOTOGRAPHI C CAMERA .. . . This invention relates 2 S(E m
por transmitting.information froman interchangeable |ens to a SL t gitghic
camera, ‘and is-concerned to reduce the nundser of signal lines necessary for
transm ssion of this information. 5 In a phot ographic canera

provided with an automatic exposure control nechani smof the preset shutter

speed type, it is necesppddeM Fdi AENIMITINIBNFORMITTIONE FRM UM aperture
ard information on the m nimum aperture of -the objective being used to said

aukarmat i c exposure COrgN OiNTHRCHANREHIES BENS I/ M PHOTWRAPHIG t abl e type
of film has been sel.ected and a shutter speed. has .been set by the
phot ogr apher, an appropri:ate -exposur e GEMERNEt i res: : i rpossi bl e dependi ng on
the brightness of the object to be photographed, Wthin.the effective
aperture range of this objective. .In such 15 a case,. the photographer
must be warned of this situation, or exposure nust be prevented, for
exanpl e, by locking the shutter release. . Especially when it is desired to
provi de a single-lens rEMedneeniion pakites k@ wivster dosuf-remspdtitdng

i nt erchangeabl e | enses with an autonatic %égfsure 20 .control mechani sm

of shutter speedpi¥RationLram;zp iinkrrshanassiie i4a0s kg idPhaFagraphic
maxi num aperture_and i nfor i on_on the, mni num aperture i.s essential.
Wth an aut onat | EURSTRe RS ct T S RARMCAEHISH T Ao Sidhal

_lines necessary for transmission of this information.

5 ' In a photdgraphic camera provided with an-aufomatic
exposure control mechanism of'the'preset shutter speed type,
it is necessary to transmit information on the ma#imum"
aperture and information on the minimum aperture of the
objective being used to said aﬁéomatic éxéosure_control'

ld mechanism. Assyming that a $uitab1e type of £film has been
selected and a shutter_speed has been set by the photégraphér, -
an apéropriate exposure is édmetimes impossible depending |
on the brightness of the object to be photographed, withiﬁ
the effective aperture range of this objective. Ih'such

15 a case, the photograpﬁer must be warned of this situation,
og e#posure must be prevented, for example, by locking the
shﬁtﬁer reiease;. Especially when it-is desired to provide
a éingle-lens'reflex éaﬁera, usually used.with a group of
various interchangeable lénses with an automatic exposure

20 control mechaniém of shutter.speed,preset type, said
tiansmission of information on the ﬁaximum aparture and
information on -the minimum-apertufe is essential. With an

automatic exposure control mechanism of diaphragm preset



. type, it is necessary for a diaphragmvalue preset by the

gt ogr apher to be transmtted to said automati c exposure control nechani sm
'such transni ssion of said diaphragmvalue information is.preferably

e in. "an electric nanner 5 FA=view of the fact that the wessential

part gf sai d_ayt omati c-exposure control nechani smconpri ses an electronic
oendttnts FEoFori 2 o

circu
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required to transmt one dé ten
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I aphrai gm ues, ‘€I val ues of

2,iﬂ-vf’ew]ef7th33f@ct%h@t&h@-'és‘séhtfhﬁpﬂpcfr?cfFéaif r the comercially .

eren fully opened

‘aper t atEom @t UeSexpEhgté aboh £ 26 heSha st fcdms d&Y qwl?é&ﬁf?;ité‘e e mum

aperture fromthe objective to the canera 20 body requires

our signa

| i nescibhowbt byndathe dametravitsal fhi<eltaranie 3nkdryddt de@iatuhd he binary
codes of signals rela ted to actual maxi num aperture corresponding to the

r espeviewpoimbki asirmepet oned sabove, valpbeits oS igrmlal Middesde referred
hereinafter as the_actual maxi mum aperture 25 signals). For the infornmation
r el at @8 txequired fortransmission of infcrmation on the objective

10

15

20

25

diaphragm to the camera.body and, preferably, the number of

these signal lines should be as small as possible.

" " 'In the transmission of information on the maximum
aperture of an individual objective from the objective to
the carera body, it may be required to transmit one of ten
-diaphrggm values, i.e. F vaiues of 1.2, 1.4, 1.7, 2, 2.5,
2.8. 3.5, 4, 4.5, and 5.6 for the commercially available
.éfoup 6f interchapéeable.lgns having different fully opened

Eaper_ture'values.. Digital transmission of this information
gon the maximum aperture from thé'objedtive to the camera

.ibody requires four signal lines shown by Table 1 below, in

~which C .

3
related to actual maximum aperture corresponding to the

» Cys C; and C, designate the binary codes of signals

respective_maximum_apertureé'in F-values (these signais will
be referred hereinafter as the actual ﬁaximum aperture
signals). \For-tﬁe information related to the minimum

- aperture, on the other haﬁd, the minimum aperture ih_
'F-value which is the lérgest one of'thé minimum aperture

values of usually usedfinterchangeable lenses is used as a



faperturé , on-the other hand , the nininmum aperture in F-value which is t

il argest one of the mninmum aperture values of usually used interchangeabl ¢
@ enses is’'used as a -3- reference m ni mum apert-ure- and the mni mum
iaperture in F-value of the actually used pbjective relative to said

ireference mnimumaperture in F-value is Transmtted to the canera body.
‘The el ectri | rekaked t' b f e . i G ' ference
i oni mum ape% ﬁégggéﬁ {ﬁ%‘g‘r‘ﬁ]ﬂ'ﬁuﬁﬁﬁgg‘ﬁgﬂé’?g gl?@tlﬁjémédgtgﬁal i y %12%% {)Igj ective is
hef eby defipegdafsetBe Ehai QUELARSY! HsBadbbieEeDee Félwelve Tedl £afd bel ow
‘ghows such m ninmum aperture difference signals in the case where 'the
‘reference nigegdghasehidifumnapeyghe if B2valde 1{s ttaesmitbiesd ntoi then
‘aperture which can be selected is only 32 in F-value. .It will be

iunder st ood- tamerahbobigl egrhegedeptanat Ehgnabarelabed to cumeedtffererice he
‘m ni num aperture di.fference signal is introduced, at |least five signal
'lines 1§ ar betweens&hysf referencei méndmunf aperbunat 2@ bthe tHENHAWR num
.aperture and infornmation on'the mnimum aperture. The present invention is
defined in eperspgenedd theapetuaddywsel pbierthve ifoherehvvietingde. The
invention will be described in nore detail, by %0 way o% exggglfb W th
ireference t @st khedmipigym apegtuze. difference’ §ignalyi : TaPLGranbelow

?I||UStratln%h%wgo%h%h minimum'aperture difference signals in the case

where the feference minimum aperture in F-value is 22 and
10 the other minimum aperture which can Ee selected is only
32 in-F-value.
' " It will be understood-from the foregoing

explanation that, when a con'ception of the minimum aperture

difference signal is introduced, at least five signal lines '

JRPUESHEPINL) N

15 are necessary'for transmission of information on the

maximum apertute and information on the minimum aperture.

TOHIPRS W ——

The present invention is defined in the appended

ciéims, to which reference should now be made.

The invention will be described in more detail, by
290 . way of example, with reference to the drawing, in which:
Fig. 1 'is a circuit diagfam illustrating a logic
circuit for obtaining the actual maximum aperture signal when
3 the minimum aéerture difference signai is represented by a
single bit; and _ |
25' Fig.-z is a circuit diagram illustrating a logic
circuit for obtaining the actual maximum épertﬁre signal-
when the minimum apérture_difference signal is represented

by'two bits.



uit for obtaining the actual maxi num aperture signal when the i ni num
~f{a ure difference signal is represented by a single bit; and 25

al maxi mum aperture signa

4 Based on two Basédngn tivm fahﬂéngb, thaTableed,skthasl threessagnal

sufficient for eight maxi num apertures and-that the maxi num aperture in.
F- val ue l4peseopensufdicdentte fornefghtaperinne rpertuskesecahidghbatt han a
predeterm ned 5 value takes a relatively high value, in accordance with
this i nkbgt PaXipNE §P§ﬁéprﬁoiﬁerrﬂaﬂ§ﬁ1FPEHeFPQHﬁﬁﬁﬁ &Bj &Beive to the

canmera body as-the maxi num aper signal |s expressed b Xi mum
apertur@inlgﬁﬂuéPeﬁéﬁFﬁuﬁP F'VahP h&ﬁgﬁﬁeFPﬁPealaredet§Féﬁﬁ?

" egorter $A3H9 i:akga RS S R o A S
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in F-value 1s 32. he notional digit ways equal 0 zero'in
by:
maximum aperturé _ actual maximum _ minimum aperture (1)
10 signal aperture signal difference signal

This maximum aperture signal is regenerated as:

actual maximum _ maximum aperture

aperture signal = signal +

minimum aperture (2)
differences signal

The minimum aperture difference signal b1 is such

15 that bl = 0 when the minimum aperture in F-value is 22

and bl =_i Qheﬂ the miﬁimum ;peftu;é iﬂ F-;alue ié 32.
Thus, the notional digit bo is always equal to zero in
arithmetic operation of formulae (1) and.(Z), When the
maximum aperture signal expressed by formula (1) is applied
20 from the objective to the qamera_body, arithmetic operation
~of formula (2) occurs in the camerg body to reproduce the

- actual maximum aperture signal C,, C,, C and C.. The

1 o
arithmetic operation for b, = O is shown by Table 3 and the
arithmetic operaticn for bl = 1 is shown by Table 4.

25 For example, the objective with the maximum aperture

. 2.8 in F-value and the minimum aperture 32 in F-value
corresponding to the case of bl = 1 as seen in Table 2 outputs
the maximum aperture signal O0ll. In the camera body, a binary

arithmetic operation 01ll (azglao) + 010 (b b.b.) occurs and

170
30 therefrom the actual maximum aperture signal 101 is

2is acircuit dlagran1lllustrat|ng alogic circuit for.obtaining the
t'he nininun1aperture di fference signa
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d arithnmetic operation of formulae (1) and (2). Wien the naxi num aperture
signal expressed by fornula (1) is applied 20 fromthe objective to the
qaner a’ body,- arithretic operation of formula (2) occurs in the canera bod
to reproduce the actual maxinmum aperture signal [err] -and C[err] The
arithnmetic operation for b[err] = 0 is shown by Table 3 and the arithnetic
exa t he

' f rl= 1] . . . ' ' ,
e o0 L bk, FRY oS s o, A 1 1
32°in F- ' : SAS bl = . in Tahle 2
ot e AR 54 M LAl o ARG

it hnet | rtd yany + - : 0 f
R e e

under st 0od f r 011t denh Mo MAURE 13 LD 8- J d B WL BURIARIIY G0? the Idhse

F-val ue. Then, the objective w t he maxi num aperture -val ue and

the m ni numspest BE 2201 ds Fseen Uith ' T I& P Vit § @H enaBaSfund apfrtudeerr]
= 0 as seen in TabI%'Z'outputs t he maxi num aperture signal 101. In the
canera body, a sigwdl X0l hreii€he apmiertda Godsd,l d dAdmary atrithedicerr])

t akes place and therefromthe actual maxi numaperture signal 101 is .

repr oduced. Tabdperaticin Mbs(aiwiadhit Q9 e jbyd Jlaskakes Hlaweiandn

aperture 2.8 in F-value.: - The coding systemused 1n -
- therefrom the actual maximum aperture signal 101 is

reprcduced. Table 1 indicates that this objective has its
10 maximum aperture 2.8 in F-value. The codin§ system:used in
traneﬁiééion of_the maximum eperture signal is thus seen to
be varied in dependance upon the minimum aperture valﬁe.
It will be seen from the foregoin§ descriptioh in
reference with the examples-showﬁ by Tables 1 and 2 that

15  three signal lines suffice for transmissien of information
related to thé maximum aperture. Namely,-even when the
eigﬁai line for trensmissibn of infbrmation re]afed*to the
miﬁimhm aperture is inclpded, the neceesary number of signal
1ines'fo£ this purpose can be reduced by one, to foui.

20 Although the system has been described hereinabove
with_gﬁe_minimum aperture being.represented by a single bit,
it:is'also ?ossible to represent the mihimum aperture by
two bits - for example, 00(k,b ) fer F-value 22, Ol(b;by)
for F-value 32 and 11(b,b ) for F-value 45 - so that the

25 number of the minimum apertures which can be selected may
be increased to four while the number of signal lines for
.t:aﬁsmissien of information related to the actual maximum

aperture remains three. However, sdeh two-bit representation'



‘transm ssion of the maxi mum aperture signal is thus seen to be varied'in §
~adeRendance upon the mni mimaperture value. It will be seen fromthe ’
£goi ng description in reference with the exanpl es shown by Tables 1 and
hat 15 three signal |ines suffic€é for transm ssion of information * -

ated to the maxi num aperture.. hbnelg, even when the signal line for
ansni $8BYAtS innthengemenefipateast achhevadnbRuhapeingle bétincl uded,

t he necessary nunber. of _signal /|ines for this purpose_can be reduced by .-

one, toFPBAFSeBFation of tAe RINGHUREPEFERERY NAR Bcfadeas: EhEd U4

her ei naboye.wi th.the i ni,rum aperture heing. represented by a single bit,

e o BRER L BlRpRRC of BugH A Thel] ReRBRRaky BRE, ERPE By Yedatn Ls - 1 or

exanpl e 0 farn BV e 22, Ol([err]) for F-value 32 and 11(b b-).

for F-nggeg%SQ?hgggph§¥ ?hg'ZS ‘nunber of the mninmum apertures which can
be sgl ected mayghe | ACheaseqdobdc! eyrcul] 81bheaRUBECE Sbostonal Iines for

transm ssion of | Fornation.r ated to the actual naxinuﬁ1aperture remai ns

three.' cHRWRY®' cohdthRulctRabith eqBEgEeNtaki afithmetfc bpe&¥htSohNokhe sanme

effect as achieved.by the single bit representation of the m ni num

apert ur €ormulasd2fawhea the mihamumusbertokesdgfiferbnhoessngnaisasy for

transm ssion can be reduced. by one. 5 Fig. 1is alogic

Ci rcui t répresamted hylagsdnglecbitfcoaef2menee numexedstd ahd aArithnetic

operation of : ) :
designate exclusive OR gates and reference. numerals 3 -and 4

. »

10 designate AND gates. Fig. 2fisfa logic circuit aiagram of
an erbcdiment of logic eircuit.to execute the.arithmetic
operation of the formula (2) when the minimum aperture
difference signal is repreSehted by two.bits. Reference
numerals 5 to 8 deeignate exclusive OR gates, reference

15 numerals 9 to 12 designate AND gates and reference nemefal
13 designates an OR gate. It should be understood that
the logic circuits as illustrated'by Figs. 1 and 2 are not
"limitative and these logic ci:cuit errangements may be
variously modified in view ef the versatility peculiar to

20- logic circuit.arrangements in general.

. The arithmetic operation to be executed by the logic
.circuit of Fig; 1 ie given by a following iogiCal expression:

= a

O
o

0
C1 = a1<:)bl
25 ~ E c2 = az(:)al . b1
C3f= a, . aj . bl

where(:)and « designate eXclusive_OR and AND, respectively.

‘The corresponding expression for Fig. 2 can be derived from'



single bit. Reference nunerals 1 and 2 designate exclusive OR gates and
kef erehce hwrerals 3 and 4 10 -designate AND gates. Fig. 2 is. alogic
circuit diagramof an enbodi nent of logic circuit to execute the arithmnet
operation of the formula (2)" when the wi 17i Pum aperture difference signal
is represented by two.bits. , Reference nunerals 5 to 8 designate excl usive

CR gat és, -refer 15 n rals 9 to 12 designate AND gates and reference
nuyrer al 13 desiig‘%il’t%é’é:j"g’ﬁ‘- gg‘%g%%‘ I't shoul d be understood that the Iogic

ci its as illustrate iy : :ad, f?{%h L teaty ;apd these logic

circuit arrangenents ngf%’ga\}aﬁeo#aﬁ%qﬁggi@’??e_ I nlt\!}i@e\?vag%é?ﬁgaversati lity
pecul iar to 20-3ds@iptaidC WHat2ithd §eeRRint sy steficbalrmithe thel hfBeirCof

operation to be executed by the logic circuit of Fig. 1 is given by a

fol l ow ng | ogi calgradpridisisoFod &rianémilseion] oF infodmatdeni gedheedx tbuthee

OR and AND, respectively. The correspondi ng expression for Fig. 2 can be

derived fr@n maxinuns@EpeErture (e def reduced. bybatiddeisgodaformatiion

foregoi ng description that the present systempermts the nunber of signal -
lines for transelatiesh tsf tihef ovimdmuon apsirdnge to bee tyansmitied syom dhe to
be reduced. by utilizing information -

.-~ objective to the camera body. Although the system has been

f'._'or nul a (2) when the mninmum aper'ture difference signal is represented by
Q

described with respect to the transmission in the digital

mode, similar transmission may be achieved in the analog mode.



Act ual n&xinun1apertdre I'n F-val ue _ signal C3 c2 d
g 1'2Tab}el;i Relationé%ip beté%en ma%ﬁmumoaéeéture &nQF-value -0 é;%f
0 0 . 1,.na : : . Qs S 0 0 2.
0 1 Oand agfgéi;ﬁaxlmum aperture ngnal 1 1 0 4
0 - i T ' — 0 0 0 5.6
1 Omaximuth apertuke Table 21 Lol adi opakiRuRehpeeduddli mim aperture
in F-lal yg gadatiyd mum aperture diff fgfenge signal M ni mum apertiure
M ni num aperture difference .. in|F@alue ¢ c signal RQlerr]
S . 3 2 1 0

1.2 o .0 0 0

1.4 . 0 + 0 0 1

1.7 0 o 1 o0

2 0 0  § 1

2.5 0 1o 0

2.8 lo 1 0 1

3.5 o ) b A 0

4 0 p B p 3 b

4.5 1 0 0 0

5.6 1 0 0 1

hg anal og node.

ra body. Although the system-has been described with. respect to the

Tabl e 1:

Ret &

{f\ansnission in the digital node, simlar transnission may be aghiéved in
inshi p between maxi mum aperture in
val ue and actual maxi mum aperture signal Maxi num aperture

:. ~.able 2: Relationship between minimum apérture in F-value

and minimum aperture difference signal

Minimum aperture
in F-value

Minimum aperture difference
signal '

by
~22 0
32 1

o : o s
ated to the mnimum aperture to be transmtted fromthe oquctlbe T?rthe é

?



By
able 3:°

aperture

aper.ture signal

0 32

Case $b[err]

i . Actual maxi num

in F-value a [eflr

1

= 0 (mnimmaperture 22-in F-value) Maxi num

Maxi mum aperture signal

- a

derr]

€4

L

%gr(r)] o C !rafle qe”(]:age Bf g 8 (ménimuT ap%rtur’eo 22 _’%fﬁvafuel
a - - 0 0 1.70 1 1 0
0, .1 1 S 9 —
(2)'\5/1 _ OMa@im'iﬁn aperture Aétualomaxlgl g 1 Mﬁxlmuﬁlfbérture
- 8sldna FPe
1 1 4 Thb apﬁrtuxég e 1 (m rﬁ mum aperture. 32
in F-value) I\/t%(l muirh aperQ ure € 2t ual 1rraX| Qur Maxi num '
. aperturg signal . aperruare st gmnal M F-varue a2
al a0 0 a3 62 ClI' 0090 Op © q,2 O
0 - .1.70 0 0 0.
2 0 1 00 O 1 0 10 0 0 1 - 2R9P 1
1 0 1 0 1 a 2.8 1 0O O .0
1 10 01 O 3.1 0 .11 O 1 1.7 1
1 4 - - |
0 11 0 o .1 1 2
i 0 0 0 1 0 0 2.5
. 1.0 1 o 1 o0 .1 2.8
i 1 0 o 1 1 0 - 3.5
1 1 1 0o 1 1 .1 4
- : .r ‘ .
. - Table 4: Case of bl = 1 (minimum aperture 32 in PF-value)
? . : . _ '
Maximum aperture Actual maximum ‘Maximum aperture
| signal _ aperture signal in F-value
a, ay 2, (:3- 'Cz : Cl (30 |
6o o0 o o o 1 o 1.7
| 0 0 1 o ‘o 1 7 ‘2
o 1 o 0 1 o0 o 2.5
o 1 1 -0 1 0 1 2.8
1 0 _o0. 0 .1 1 o 3.5
i o .1 o 1 1 1 4
> R 1 0 0 o © 4.5
1 1 1 ‘10 o 1 5.6
__-‘—’-‘-_"__—_‘__.-__—‘_____ o e e



1 70 1 0o o 0 4.51 1 1 1

~\0 0 1 _ - 5.6 -10 - CLAl MS: 1. . A system

fotAttansmtting information from int erchangeabl e I ens to a photdgraphic 4
afrerpa, in which each lens is provided with nmeans for transmtting

NQf oymat icoy, @0 # t% gBxi mum aperture and information on its m ninmum

apefture, =@ 1Te Ttodi ng used.for trans- m ssion of the nmaxi num aperture

val ue varies in depend- ence ulpon t he actual mnimum aperture value. 2 S
° .

A syst em¥accor di ng & CXFEH T 80T | Fra- ting Jnhematiar fpaimAn apert ure ¥
Lo the adRETSHBASRAN L olaAA o0 of RBGLRFPRH T FeRetier (i STHA or ance
B or mat (Y RS TR i meshe 2% RS "Caner o) sub-
stanti al | ph ASedfd S SPSELd Wl bl dd ARG A ¥ HAN R on |
its minimum aperture, and the ;:oding' used for traﬁs-
. mission of the maximum aperture value varies in depend-

ence upon the actual minimum aperture value.

2.. ) A system according to claim 1, in which the
transmitted maximum .aperture information is generated as

a coded maximum apertuz;e iralue_ which is equal to the actua.l
maximmn aperture value and-a minimum apgrture' difference

value as hereinbefore defined.

3. A system for transmitﬁing information frbm an
interchangeable lens to a photcéraphic' camera, sub-
stantially as herein described with reference to the

drawin'g;

T




