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[57] ABSTRACT

An intermediate accessory, such as a rear converter, a
bellows, and an intermediate ring or the like, can be
mounted between an interchangeable lens and a camera
body. Information relating to the vignetting amount
which takes place in the interchangeable lens is divided
in two parts, the respective parts are kept in the inter-
changeable lens and in the intermediate accessory, re-
spectively.
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1
INTERCHANGEABLE LENS CAMERA SYSTEM

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention generally relates to an inter-
changeable lens camera system, and more particularly
relates to a camera system in which an intermediate
accessory, such as an intermediate ring, a bellows, or
the like, which is used for close-up photographing, can
be mounted or interposed between an interchangeable
objective lens and a camera body, and also relates to an
interchangeable lens, a close-up photographic interme-
diate accessory, and a camera body, which are used in
such a camera system. '

2. Description of the Prior Art

Conventionally, when an intermediate accessory,
such as a tele-converter or the like, is mounted between
a camera body and an interchangeable objective lens, it
is known that vignetting is caused within the intermedi-
ate accessory. Such a technique whereby the amount of
vignetting occurring in the intermediate accessory is
transmitted from the intermediate accessory to the cam-
era body so as to correct or restrict exposure control,
has been proposed, for example, in U.S. Pat. No.
4,326,788,

The present invention recognizes the fact that the
foregoing phenomenon of the vignetting is caused in an
interchangeable objective lens in the state where the

close-up photographic intermediate accessory is used. -

The phenomenon of such vignetting, is described here-
inafter.

In the case where an intermediate accessory is
mounted between an interchangeable objective lens and
a camera body in order to perform close-up photo-
graphing or high magnification photographing, the
shortest object distance (which is a distance from an
object to be photographed to the object side surface of
the interchangeable lens) is shortened in comparison
with the cause of using only the interchangeable objec-
tive lens. Here, the minimum effective F-number of a
photographing optical system is determined in accor-
dance with an object distance, an effective diameter of
a constituent component of the optical system, and the
largest aperture of a diaphragm (or alternatively, an
aperture diameter of an F-number determining ring).
Referring to FIG. 12, this state will be explained with a
thin single lens corresponding to an interchangeable
objective lens of the whole shifting type by way of
example.

In FIG. 12, the reference symbol L designates a lens;
the reference symbol F, designates a film surface in the
infinity focusing condition; and the reference symbol
Fn designates a film surface in the nearest focusing
condition. In the infinity focusing condition, a parallel
light bundle having a width the same as an effective
aperture D of the lens L is entered as shown by a solid
line in FIG. 12 and focused on the film surface F . At
this time, the minimum effective F-number Fnp.eff o i8
determined in accordance with the following equation

(1):

FiNo.eff 0 =1/2 sin 81 0]
where the reference symbol ¢; designates an exit angle
of outer edge light ray.

In the nearest focusing condition, on the contrary, as
shown by a dotted line in FIG. 12, the outer edge light

2
ray emitted from an object O enters the lens L as a
divergent light bundle and is focused on the film surface
Fndisposed optically behind the film surface F, in the
infinity focusing condition. At this time, the minimum
effective F-number Fyefrnis determined in accordance

with an equation of
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FNo.efpN=1/2 sin 6 @)
where the reference symbol @ designates an exit angle
of the outer edge light ray. Since the effective aperture
of the thin lens L is equal to the diaphragm aperture in
a practical lens system, exposure can be correctly con-
trolled by controlling the diaphragm aperture in the
lens system.

In FIG. 12, it is found that in the range from the lens
L to the film surface, the outer edge light ray indicated
by a dotted line in the nearest focusing condition passes
outside (a farther path from an optical axis) the outer
edge light ray indicated by a solid line in the infinity
focusing condition. That is, this fact shows that in the
thick lens system of the whole shifting type, the outer
edge light ray in the nearest focusing condition passes
outside the outer edge light ray in the infinity focusing
condition, in the range behind a diaphragm position,
that is, in the range from the diaphragm position to the
film surface. Here, ordinarily, an effective diameter of
each lens surface of the lens system is determined so that
even in the nearest focusing condition of the lens itself,
the outer edge light ray is not interrupted. Therefore,
the width of the light bundle used in photographing is
always controlled by the diaphragm. If the outer edge
light ray is interrupted by the effective diameter of the
lens disposed behind the diaphragm in the nearest focus-
ing condition, the exit angle 6, is determined by the
effective diameter of the lens, so that the outer edge
light ray passes inside (a path closer to an optical axis)
the diaphragm aperture at the diaphragm position.
Therefore, even when the aperture of the diaphragm is
started to be decreased from the maximum state, there
occurs such a phenomenon that the width of the light
bundle is not changed. This phenomenon is referred to
as “a phenomenon of partial light blocking aperture”. In
an ordinary interchangeable objective lens, the effective
diameter of each lens surface is determined so that such
a phenomenon of partial light blocking aperture is not
caused in the whole range of focusing distance of the
interchangeable objective lens.

Now, in a camera system of the full aperture light
measuring type, as shown in FIG. 13, let an AV value
corresponding to the minimum effective F-number be
represented by AVy; an AV value corresponding to the
desired diaphragm aperture be represented by AVy; and
an AV value corresponding to a difference between the
width of the outer edge light ray and the diaphragm
aperture due to the phenomenon of partial light block-
ing aperture be represented by AAV(; then a dia-
phragming stroke AAV; to obtain the desired dia-
phragm AV is is expressed by the following equation
(3):

A4V1=A4Vp+(AV1—A4V0) (3}
Here, the AAVyis referred to as the “amount of partial -
light blocking aperture”. In the ordinary interchange- .
able objective lens, the effective diameter of each lens
surface is determined so that the amount of partial light
blocking aperture AAVy is a negligibly small value in
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the whole range of focusing distance thereof and there-
fore the diaphragming stroke AAV is controlled on the
basis of the following equation:

A4V =AV|—A4Vy @

In the case where the close-up photographic interme-
diate accessory is mounted between the interchangeable
objective lens and the camera body, however, the short-
est object distance is considerably shortened in compar-
ison with the case of using only the interchangeable
objective lens. This state will be now described with
reference to FIGS. 14 and 15.

FIG. 14 stiows the case where an intermediate acces-
sory having no lens system, such as an intermediate
ring, a bellows, or the like, is used. In the drawing, a
solid line indicates the outer edge light bundle in the
infinity focusing condition in the state where the inter-
mediate accessory is used. The reference symbol Fyi
designates a film surface in the case of using the inter-
mediate accessory. FIG. 15 shows an intermediate ac-
cessory C having a lens system, such as a macro-con-
verter, or the like. In the drawing, a solid line indicates
the outer edge light bundle in the infinity focusing con-
dition in the case where no intermediate accessory is
used, while a dotted line indicates the outer edge light
bundle in the nearest focusing condition in the case
where an intermediate accessory is used. The reference
symbol F nz designates a film surface in the case of using
the intermediate accessory.

As will be apparent from FIGS. 14 and 15, the use of
an intermediate accessory causes the outer edge light
bundle (indicated by the dotted line) in the nearest fo-
cusing condition to pass outside the outer edge light
bundle (indicated by the solid line) ir the infinity focus-
ing condition. In order to prevent such a phenomenon
of partial light blocking aperture as described above
from occurring even in the state where an intermediate
accessory is used, it is necessary that not only the effec-
tive diameter of each lens surface of the interchangeable
objective lens disposed behind a diaphragm, but also the

<. .effective diameter of the intermediate accessory are

-.made large. The ordinary interchangeable objective
‘lens, however, is designed so that no phenomenon of
vignetting is caused merely in the case of using only the
objective lens without taking the case of using any inter-
mediate accessory into consideration. This is because if
the case of using any intermediate accessory is taken
into consideration, the diameter of the lens disposed
behind the diaphragm of the interchangeable objective
lens becomes extremely large and therefore not only the
interchangeable objective lens becomes heavy, large,
expensive, but also the aberration in off-axial region is
determined.

The same applies also to the intermediate accessory,
and if it is considered to prevent the phenomenon of
partial light blocking aperture from occurring with
respect to any interchangeable objective lens, the inter-
mediate accessory per se becomes large and heavy,
particulary, in the case where a macroconverter is
mounted on the interchangeable objective lens having a
large aperture, the light bundle is interrupted in the lens
system of the converter, resulting in the phenomenon of
the partial light blocking aperture. This is known, for
example, in the above-mentioned U.S. Pat. No.
4,326,788.

Conventionally, however, much attention has not
been paid on such a phenomenon of vignetting caused
by the interruption of the light bundle in the inter-
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4

changeable objective lens itself because of mounting a
close-up photographic intermediate accessory. The
present invention has paid attention to such a phenome-
non of partial light blocking aperture due to the vignett-
ing caused in an interchangeable lens. Description will
be made as to this phenomenon more in detail. FIG. 16
shows the state where an interchangeable objective lens
2 is mounted on a camera body 4, and the diameter of
the effective light bundle is controlled by the aperture
diameter of a diaphragm S in the interchangeable objec-
tive lens 2. FIG. 17 shows the state where an intermedi-
ate ring 6 is mounted between the interchangeable ob-
jective lens 2 and the camera body 4. In this state, the
width of the effective light bundle is defined by the
rearmost surface RR of a rear lens group RG in the
interchangeable objective lens 2 and the diaphragm S
does not define the light bundle in the beginning of
stopping down of the diaphragm S. That is, the phe-
nomenon of partial light blocking aperture is caused by
the lens system in the interchangeable objective lens 2.
The reference symbol F designates a film surface. FIG.
18 shows the state where a macro-converter lens 8 is
mounted between the interchangeable objective lens 2
and the camera body 4. Even in this state, the light
bundle is interrupted by the rearmost surface RR of the
interchangeable objective lens 2, resulting in a similar
phenomenon of the partial blocking aperture as de-
scribed above.

The foregoing phenomenon of partial light blocking
aperture in the interchangeable objective lens is caused
not only in the lens system of the whole lens shifting
type but also in any lens system of any type, such as an
internal focusing type, a rear focusing type, and so on.
In the case of any type other than the whole lens shift-
ing type, the phenomenon of partial light blocking aper-
ture is generated not only in the range behind the dia-
phragm position but also in the range in front of the
diaphragm position. For example, in the case where a
bellows is mounted on the interchangeable objective
lens of the front lens shifting type, if the bellows is
extended so as to shift the whole of the interchangeable
objective lens, the vignetting is caused on a lens surface
disposed behind a diaphragm, and-in this state, if a front
lens of the interchangeable objective lens is shifted, the
vignetting is caused on a lens surface disposed in front
of the disphragm. That is, the vignetting in the inter-
changeable objective lens is caused on various different
lens surfaces depending on the type of lens, type of
focusing, or the like.

Since the amount of the partial light blocking aper-
ture due to the vignetting is not negligibly small, there
is such a problem that proper exposure can not be ob-
tained under the exposure operation control performed
on the basis of the equation (4) in which the amount of
partial light blocking aperture is disregarded.

SUMMARY OF THE INVENTION

An object of the present invention is to provide a
camera system in which a proper exposure calculation
can be achieved even if there occurs the foregoing
vignetting caused in an interchangeable lens in the case
where an intermediate accessory is used.

Another object of the present invention is to provide
a camera body suitable for the camera system of the
type as described above.
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A further object of the present invention is to provide
an interchangeable objective lens suitable for the cam-
era system of the type as described above.

Still a further object of the present invention is to
provide an intermediate accessory suitable for the cam-
era system of the type as described above.

The above and other objects, features and advantages
of the present invention will become apparent from the
following detailed description taken in conjunction
with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1is a block diagram showing a first embodiment
according to the present invention;

FIGS. 2 to 6 are block diagrams each showing a main
part of the first embodiment; :

FIG. 7 is a time chart showing operations of FIG. 2;

FIG. 8 is a flowchart showing the operation of the
first embodiment;

FIG. 9 is a block diagram showing a second embodi-
ment according to the present invention;

FIG. 10 is a longitudinal cross-section showing a
main part of a third embodiment according to the pres-
ent invention;

FIG. 11 is a schematic diagram for explaining the
operation of the third embodiment;

FIGS. 12 and 13 are schematic diagrams for explain-
ing a disadvantage caused by a phenomenon of partial
light blocking aperture;

FIGS. 14 and 15 are schematic diagrams showing the
states where an intermediate ring and a macro-con-
verter are used respectively; and

FIGS. 16 to 18 are schematic diagrams each showing
shading of luminous flux caused in an interchangeable
objective lens in the case where an infermediate ring or
a macro-converter is mounted.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

First, an outline of a first embodiment according to
the present invention will be described. Now, the
amount of partial light blocking aperture generated due
to the vignetting caused in an interchangeable objective
lens in the case of using a close-up photographic inter-
mediate accessory is represented by AAVy. Here, if the
data concerning AA Vyis stored only in the intermediate
accessary, it is impossible to correspond to the changes
in AA Vg caused in accordance with changes in magnifi-
cation of various interchangeable objective lens, zoom
objective lens, etc., and on the contrary, if the data are
stored only in the interchangeable objective lens, it is
impossible to correspond to the changes in AAV)
caused depending on changes in magnification of vari-
ous close-up photographic intermediate accessory,
zoom macro-converter, etc. Accordingly, according to
the present invention, the AAV) is divided into two
portions AAVr)and AA Vo) which are then stored in
the interchangeable objective lens and the close-up
photographic intermediate accessory, respectively.
Therefore, the following equation is established:

AAVo=AAVor)+AA4 Vo(4) (5)

Here, the value AAVy) changes as the focusing or
zooming of the interchangeable objective lens is per-
formed and therefore it will do to arrange such that the
data stored in a read only memory (ROM) mya be selec-
tively read out therefrom in accordance with the vari-
ous changes as described above so as to produce the

5

10

15

20

25

30

35

45

50

55

65

6

data as the value of AAVq). On the other hand, the
value AAVy4) changes in accordance with various
changes in magnification and kind of the intermediate
accessory, and therefore it will do to arrange such that
the data stored in another ROM may be selectively read
out therefrom in accordance with the various changes
concerning the intermediate accessary as described
above so as to produce the data as the value of AAVz).

Let the minimum F-number of the interchangeable
objective lens be represented by AV (variable value
in the case of the zoom lens), and the amount of change
in minimum F-number due to the intermediate acces-
sory be represented by AVy(y) (variable value in the
case of an intermediate accessory having a variable
magnification), then the following equations are estab-
lished.

CVO(L)=AVyr)+ A4V —X (6)
CVC(A)=AVo4)=DAVo( )+ X ' : (@]

Here, the symbol X designates the amount of bias de-
scribed later. According to the present invention, the
value of CVC(L) expressed by the equation (6) is stored
in an address into which the value AV, is stored in
the ROM in the interchangeable objective lens. The
value of CVC(A) expressed by the equation (7), on the
contrary, is stored in an address into which the value
AV is stored in the ROM in the intermediate acces-
sory.

In the intermediate accessory, the minimum F-num-
ber value AVyp) and the amount of partial light block-
ing aperture CVC(B) to be transmitted to the camera
body are calculated in accordance with the following

equations:
AVymy=AYor)+ A4V ®
CVC(B)=CVC(L)+CVC(4) ®

Here, the equation (9) is developed as follows:

CVO(B)=AVor)+ DAV L) —X+AVoca)+ DAV
“+X 10
Then, if the equation (10} is arranged and the equations
(5) and (8) are substituted into the equation (10), the -
following equation can be obtained:
CVCO(B)=AVyp+ A4V an
Here, CVC(B)Z AV is established.

In the case where the interchangeable objective lens
is directly mounted on the camera body without using
any intermediate accessory, on the other hand, AVyg
and CVC(B) are calculated in accordance with the
following equations respectively:

AVym=AVyr) 12y

CVOB) = CVC(L) 13

= AVyr) = APy — X

In this case, even if CVC(B) is transmitted to the camera
body, the compensation about the vignetting should not
be performed. Then, if the amount of bias X is selected
so that an inequality AAVo)Ex= AV, +AA V) is
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satisfied in order to avoid an error due to quantization in
the case where the value of CVC(B) becomes negative,
the amount of compensation=max {CVC(B), AVya)-
}—AVq(g) becomes:

(i) AVin the case of using an intermediate accessory;

and

(ii) Zero in the case of using only the interchangeable

objective lens.

That is, thus, in the case of (ii), the data concerning
the amount of vignetting is never transmitted to the
camera body, and it is possible to perform the compen-
sation in accordance with the amount of partial light
blocking only in the case of using the intermediate ac-
cessory.

FIG. 1 shows an embodiment in which a rear con-
verter 8 with a fixed magnification for close photo-
graphing is interposed between a camera body 4 and an
interchangeable objective lens 2. The camera body 4 is
provided with a microprocessor 10 which controls the
operation of the entire system and which is coupled
with a setting means 12, an indication device 14, an
exposure control means 16, an AF motor control means
18, a light measuring circuit 22, and so forth. In the
setting means 12, values representing the photograph-
ing conditions, such as a photographing mode, a film
sensitivity, a shutter speed, a diaphragm value, and so
on, are manuaily set and the setting means 12 produces
signals corresponding to those set values. The display
device 14 visibly or audibly indicates the shutter speed
.+ and the diaphragm value which are to be automatically
-~ 'controlled in accordance with the results of various

- arithmetic operations performed in the microprocessor

- 10, and indicates the selected photographing mode,
-‘'warning of a blur occurring shutter speed, and whether
_ an in-focus condition has been achieved or not. The
~ exposure control means 16 controls the shutter speed
and/or the diaphragm aperture in response to an expo-
. sure control output from the microprocessor 10. The

"AF motor control means 18 drives an AF motor 18z in

tesponse to a focus control output from the micro-
= processor 10. The light measuring circuit 22 measures
~light from an object to be photographed in response to

*“ the closure of a light measuring switch 20 and generates
a light measurement output for the focus adjustment
and exposure control. An A/D converter 24 is for con-
verting the light measurement output which is the form
of an analog signal into a digital signal. An I/0 port 26
is for supplying clock pulses to the objective lens 2 and
the converter lens 8 and for taking in the signal trans-
mitted from the objective lens 2 directly or via the
converter lens 8. A common terminal GND is for
grounding, and a terminal VDD is for supplying power
therethrough to the circuit of the camera-objective lens
2 and the converter 3 via a buffer 28.

A 3-bit binary counter 30z and 4-bit binary counter
32a are provided in the objective lens 2. The 3-bit bi-
nary counter is for counting the clock pulses fed from
the 1/0 port of the microprocessor 10 in the camera
body 4 so as to produce a pulse every time when it has
counted eight clock pulses, and the 4-bit binary counter
324 is for counting the output pulses produced from the
3-bit binary counter 30c. The output L1 of the 4-bit
binary counter 32a is applied to an address decoder 34a
the output of which is divided into two signals; that is a
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ROM 364, and the signal L4 is given to the ROM 36z
via an input selection circuit 38a. In the case a zoom lens
is used as the objective lens 2, the input selection circuit
38a receives the output of a decoder 402 which moves
relatively to a code plate and reads electrically or opti-
cally a code at the position corresponding to a selected
zoom ratio. The decoder 40z generates a signal L6 for
designating the lower-order five bits of the address in
the ROM in accordance with a set zoom ratio or the
focal length. The input selection circuit 38a supplies the
signal L4 or L6 to the ROM 36¢ in response to a selec-
tion command signal L3 fed from the address decoder
34a. A parallel/series conversion circuit 422 converts
the 8-bit data signal from the ROM 364 into serial data
and produces the serial data from a data terminal in
response to the output from the 3-bit binary couater
30a.

Similarly to the objective lens 2, the converter lens 8
is provided with a 3-bit binary counter 305, a 4-bit bi-
nary counter 325, an address decoder 345, an ROM 365,
and a parallel/series conversion circuit 425, the func-
tions and mutual relationship of which are the same as
those in the objective lens 2. The signals having the
same suffix correspond to each other. In the ROM 364
of the objective lens 2, the foregoing fixed data to be
transmitted to the camera are written in a predeter-
mined address, while in the ROM 365 of the converter
lens 8, data necessary for an arithmetic operation to be
performed on the data fed from the interchangeable lens
2 are written in a predetermined address. The converter
lens 8 is provided therein with an arithmetic circuit 44
which includes, as shown in FIGS. 2, 3, 4, and 5, a serial
addition circuit 44a (FIG. 2), a substitution circuit 445
(FIG. 3), a 1-bit left-shifting circuit 44c (FIG. 4) and a
2-bit left-shifting circuit 444 (FIG. 5). These circuits are
selected by a signal A8 from the address decoder 344 in
the circuit shown in FIG. 1. The arithmetic circuit 44 is
supplied with serially converted signals representing
the data from the objective lens 2 as well as serially
converted signals representing the arithmetic operation
data stored in the ROM of converter 8. The arithmetic
circuit 44 performs predetermined arithmetic opera-
tions on those signals.

In the circuit of FIG. 6, the data signal DATA from
the objective lens 2 and the data signal DATA | from the
ROM 36b are applied to each of the serial addition

. circuit 4da, the substitution circuit 44b, the 1-bit left-
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signal L2 which designates the higher-order three of 65

eight bits of an address in an ROM 364, and a signal L4
which designates the lower-order five of the eight bits
of the address. The signal L2 is directly given to the

shifting circuit 44¢, and the 2-bit left-shifting circuit 444,
which are connected to an OR gate OR1 via respective
AND gates AN1 to AN4. Control signals C1 and C2
contained in the signal A8 are applied to the input termi-
nal of the AND gates AN1 to AN4 directly or via
inverters IN1 and IN2. Thus, as shown in Table 1, the
output of a desired one of the arithmetic circuits 44a to

444 is selected.
TABLE 1
Control Input Output
Signal Signal
Cl C2 D Gate to be opened
0 0 Ql AN1
0 1 Q2 AN2
1 0 Q3 AN3
1 ! Q4 AN4

In the addition circuit 44g as shown in FIG. 2, first,
the carry information Cy produced from the Q terminal
of a flip-flop FF1 is reset by a reset pulse Res, which is
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to be input in advance of a clock pulse Cp. Next, the
two sets of serial data DATAgand DATA, fed from the
respective ROMs of the objective lens 2 and the con-
verter lens 8 are sequentially respectively applied to the
two input terminals A and B in synchronism with the
clock pulse CP, two bits after two bits starting from the
least significant bit LSB. The output So of a NOR gate
NR1 is an exclusive OR A@B. By means of an exclu-
sive NOR NR2, the exclusive OR A®B is further ex-
clusively ORed with Cy and the resultant exclusive OR
A@DB@®Cy is produced from the output NOR gate NR2
as a sum signal S. A carry data output S1 produced from
an OR gate OR2 and inverted at the output of the OR
gate OR2 is delayed in the D-type flip-flop FF1 by one
clock period and produced as the carry data Cy there-
from for performing an adding operation in the next
digit. In the example of the waveforms shown in FIG. 7,
the signal A is 000111107, the signal B is “00001010”,
the carry signal is “00011100”, and the sum signal S is
00101000,

In the substitution circuit 44} illustrated in FIG. 3, a
control input signal C is applied the respective one input
terminals of AND gates ANS and AN9 via an invertor
INS and directly respectively, the respective other
input terminals of the AND gates AN8 and AN9 being
supplied with the data inputs A and B respectively, so
that an OR gate OR3 produces the signal A when the
control input signal C is “0” while produces the signal
B when the control input signal C is “1%,

FIGS. 4 and 5 show the 1-bit and 2-bit left-shifting
circuits 44¢ and 44d respectively. The 1-bit left-shifting
circuit 44¢ of FIG. 4 comprises a single 2-input addition
circuit FA1 two input terminals which are connected to
each other to form a single input. The 2-bit left-shifting

- circuit 44d comprise a first, 2 second and a third 2-input

addition circuits FA2, FA3, and FA4, all the input
terminals of the first and second 2-input addition' cir-
cuits FA2 and FA3 being connected with each other to
form a single common input, the respective outputs of
the addition circuits FA2 and FA3 being connected the
two input terminals of the third addition circuit FA4 so
as to derive the output of the 2-bit left-shifting circuit
44d from the output terminal of the third addition cir-
cuit FA4. :

FIG. 8 shows the operational sequence of the micro-
processor illustrated in FIG. 1. The operation of the
microprocessor will be described with reference to
FIG. 8. When a power supply switch (not shown) of the
camera body is turned on, the microprocessor 10 per-
forms initialization. Thereafter, if the light meéasuring
switch 20 is turned on, the microprocessor 10 starts the
sequence of reading data of the lens system. First, the
power source voltage VDD is initiated to be supplied to
the objective lens 2 and.the converter lens 8 via the
buffer 28. Then, the reseiting operation of the circuits of
the objective lens 2 and the converter 8 is performed by
changing over the level of the reset pulses RES from
Low to High. After the reset operation is completed,
the microprocessor 10 in the camera body 4 starts the
sending out of the clock pulses CP from the 1/0 port.
These clock pulses are simultaneously supplied to both
the objective lens 2 and the converter 8. The respective
3-bit binary counters 30a and 305 of the objective lens 2
and the converter 8 produce one pulse every time when
they have received eight clock pulses and supply the
pulse to the next stage 4-bit binary counters 32q and 325
respectively. The 4-bit binary counters 324 and 32b
sequentially generate the signals L1 and A1 respectively
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10
as shown in Table 2, in response to the pulses fed from
the 3-bit binary counters 30a and 305 respectively, and
supplies those signals L1 and A1 to the address decod-
ers 34a and 34b respectively.

TABLE 2

Input Qutput
The order of input pulse L1/A1

1 0000

2 0001

3 0010

4 0011

5 0100

6 0101

7 0110

8 0111

9 1000

The address decoders 34a and 34b respectively gener-
ate the signals L2 and L4 and A2 and A4 for designating
addresses of the ROMs 36a and 36, in accordance with
the signals L1 and A1 from the 4-bit binary counters 32z
and 32b. The signals 1.2 and A2 designate the higher-
order three of the eight bits of the respective addresses
of the ROMs 364 and 365, while the signals L4 and A4
respectively designate the lower-order five of the same
eight bits of the addresses. In addition, when a zoom
lens is used as the objective lens 2, the lower-order five -
bits of the address of the ROM 36z may be designated
by means of the output L6 of the decoder 40a which
corresponds to the selected zoom ratio. The selection of
the address lower-order 5-bit designating data L4 and
L6 is performed in the input selection circuit 38a by:

means of the ocutput L3 of the address decoder 34e and

the output L5 of the input selection circuit 38a desig-
nates the address lower-order five bits.

Tables 3 to 5 show the relationships among the re-'
spective addresses of the fixed focal length objective
lens, the zoom objective lens and the converter lens,
and the outputs of the address decoders 34a and 345.

TABLE 3
(Fixed focal length objective lens)
Address Address
higher-order lower-order
3-bits 5-bits
L1 L2 L5 Contents of data
0000 000 00000 Imperfect coupling
checking code
0001 000 00001 - Minimum F-number
0010 000 00010 Maximum F-number
0011 000 00011 Full aperture
light measuring
error compensation
0100 000 00100 Release time lag
o101 000 00101 Partial light
blocking aperture
data
0110 000 00110 Rotational direction
of AF motor
011t 000 00111 AF lens position
shifting amount
conversion
coefficient
1000 000 01000 Focal distance
TABLE 4
{Zoom objective lens)
Address Address
higher-order Lower-order
3-bits 5-bits
Li L3 L2 L5 Contents of data
0000 0 000 00000 Imperfect coupling
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The ROMs 362 and 36b transfer the 8-bit data as to
the respective addresses designated by the signals L2
and LS and by the signals A2 and A4, in the order of L1
and Al to the 8-bit parallel/series conversion circuits
424 and 42b. Each of the 8-bit parallel/series conversion
circuits 422 and 42b sequentially converts the received
8-bit parallel data, for example, into 8-bit serial data
from the lower-order. The control of the converting
timing is performed on the basis of the outputs L7 and
A7 from the 3-bit binary counters 30z and 305 respec-

tively. Table 6 shows the logic of the conversion.
TABLE 6
L7/A7 Output
0 0 0 ¢ 0 0 0 O 0 o 1
0 0 1 0 o o0 0 o0 o0 1 0
0 1 0 0 0 0 0o O 1 o 0
0 1 1 0 0 0 ©0 1 0 o0 0
1 o0 o 0 0 0 1 0 0 o 0
1 o 1 0 0 1 0 ©o0 0 o 1
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TABLE 4-continued TABLE 6-continued
(Zoom objective lens) L7/A7 Output
Address Address 1 1.0 0 1 © © 0 0 O 0O
higher-order Lower-order 1 1 1 1 ¢ 0 0 0 0 © 0
3-bits 5-bits 3 Highest- Lowest-
L1 L3 12 LS Contents of data bit bit
checking code
%% i 8?(1, 22332 ﬁﬁ,‘,’,‘:‘“ l;?,‘:,ﬁ,: In the sequence as described above, the DATA( and
001t 0 000 00011 Full aperture 10 DATA, are supplied into the arithmetic circuit 44 from
light measuring the ROM 36a of the objective lens 2 and the ROM 365
0100 0 000 00100 g:fe‘;;"fi'xﬁ?ls:gtm" of the converter lens 8, respectively. At this stage, out-
0101 0 000 999¢9  Partial light puts of the result of the desired arithmetic operation are
blocking aperture selected and produced in accordance with the operation
00110 dRata onal directi 15 designation data C1 and C2 produced from the address
oo 0 000 Ot?:]t;"motgr"ecm" decoder 345, in the foregoing arrangement as illustrated
o 1 o11 $9008  AF lens position in FIG. 9 through FIG. 14.
shifting amount After the microprocessor 10 in the camera body 4 has
232}’;:;2;‘ received the necessary data fron} the objective lens.2 via
1000 1 100 §0899  Focal distance 20 the converter 8 through the serial 1/0 port, the micro-
e y———y—y processor 19 reads out the binary coded data as to t!le
photographing mode, the set shutter speed, the dia-
phragm value, and the apex values Tv, Av, and Sv of
TABLE 3 film sensitivity, out of the setting device, and starts light
(Converter) 25 measurement by means of the light measuring device
Ad-  Ad- 22. The A/D converter section 24 receives the light
dress  dress measurement output as well as a reference voltage
h;fg::' lg;:;::' Aith- (Vref), and the light measurement output is subject to
3-bits  S-bits metic binary quantization. The exposure calculation is per-
Al A2 A4  Contents of data _ operation Cl1 €2 3p formed on the basis of the quantized light measurement
0000 000 00000 Imperfect Addition 0 0 value, the minimum and maximum F-numbers derived
coupling from the objective lens 2 and the converter 8, and the
0ol 000 00001 ;'llifi’;"ui""de Addiion © 0 full aperture light-measuring error compensation
F-number amount, in consideration of the photographing mode
0010 000 00010 Maximum Addition 0 0 35 derived from the setting device 12. The result of the
F-number ) exposure calculation (for example, Av+Tv) is dis-
0011 000 00011 Full aperture Substi- 0 1 played at the display device 14 and transferred to the
light measuring tution . . .
error exposure control device 16. At this stage, the micro-
compensation processor 10 releases the inhibition of interruption by
0100 000 00100 Release timelag  Addition 0 0 40 the shutter release operation so that the shutter release
0101 000 00101 Partm_l light Addition 0 1 is enabled to be performed.
blocking aperture .
: data The camera then starts the range-finding or focus
‘0110 000 00110 Rotational direc- Addition ‘0 0 detecting operation for automatic focusing ‘and deter-
tion of AF motor mines the amount and direction of the rotation of the
ot 000 ool ﬁéﬁnsaﬁm" gi“&mg 10 0D 45 AF motor 18a, on the basis of the result of the focus
com,e,gsion addition 0 0 detection, the lens shifting amount coefficient derived
coefficient from the converter 8, and the AF motor rotational
1000 000 01000 Focal distance Addition 0 0 direction data. The result of the determination is sent to

the AF motor control device 18 which controls the
shifting of the lens in accordance with the input data.

Upon completion of the automatic focusing opera-
tion, the camera proceeds to the next step where it waits
for interruption by a shutter release operation and pro-
ceeds to the interruption processing routine. If the re-
lease operation is made before the automatic focusing
operation has been completed, the camera proceeds to
the interruption processing routine and stops its auto-
matic focusing operation, and then proceeds to the step
of the exposure control operation.

The exposure control device 16 performs the control
of the camera photographing operation, including the
shutter speed and diaphragm control, in accordance
with the previously obtained result of the exposure
calculation and the release time lag data supplied from
the objective lens 2 and converter 8, and a cycle of
camera-operation is thus completed.

The following, description relates to the case in
which a variable-magnification zoom converter 50 is
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mounted between objective lens 2 and camera body 4.
FIG. 9 shows the block diagram of a circuit therefor. In
FIG. 9, the units and control signals which perform the
same functions as those in FIG. 1 are referenced corre-
spondingly and there description is omitted. Similarly
to the fixed magnifying factor converter lens, the zoom
converter 50 will be satisfactorily carried out if it per-
forms arithmetic conversion of the data fed from an
objective lens in accordance with the set zoom ratio
(magnifying power) of the zoom converter and sends
the result to the camera body. In the case of the zoom
converter, however, it is not possible to add a fixed
value to the received data, since the data to be added or
substituted changes in accordance with the zooming.
Therefore, a decoder should be used which included,
for example, a code plate means movable relative to the
code plate for electrically or optically reading a code on
the code plate. For example, accordingly, a decoder 405
for producing an address signal A6 having a value cor-
responding to the zoom ratio of the zoom converter lens
is provided in the zoom converter 50 to make it possible
to refer to the value in the data table previously setin a
ROM 36b. The logic table corresponding to Table 5 is
shown in Table 7. The selection of the address lower-
order 5-bit designating data A4 and A6 is performed in
an input selection circuit 385 by means of the output A3
of a decoder 34b. The output AS of the input selection
circuit 385 designates the address lower five bits in the
ROM 36b.

TABLE 7
~{Zoom converter)
Address  Address
higher- lower-
order order
3-bits 5-bits Arithmetic

Al A3 A2 Ad Contents of data operation

0000 0 000 00000  Imperfect coupling  Addition
checking code

0001 1 001 9¢¢¢@ Minimum F-number Addition

0010 1 010 #0¢9¢- Maximum F-number Addition

0of1 0O 000 000i1  Full aperture Substi-
light measuring tion
error compensation

0100 0 000 00100. Release time lag Addition

0101 0 000 #9600  Partial light Addition
blocking aperture
data

o110 0O 000 00110 Rotational direc- Addition
tution of AF motor

o111 1t 011 20808 AF lens position Shifting
shifting amount or
conversion addition
coefficient 1

1000 1 100 99098  Focal distance Addition

“g" represents “0” or “1”.

The camera operating sequence is the same as the se-
quence previously described with reference to FIG. 8.
With respect to the minimum and maximum F-numbers,
the lens shifting amount conversion coefficient, the
focal length, and the partial light blocking aperture
data, however, an arithmetic operation is performed on
the data fed from the objective lens for obtaining appro-
priate values in compliance with the zoom ratio of the
zoom converter lens, and then those calculated values
are transferred to the camera body.

Although the addition of the equation (10) is per-
formed in the close-up photographic intermediate ac-
cessory in the embodiment, the addition may be per-
formed in the camera body per se. Alternatively, ar-
rangement may be made such that the data concerning
CVC(L) and AV are stored in the interchangeable
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objective lens, while the data concerning CVC(A)-
—AV4) and AV are stored in the close-up photo-
graphic intermediate accessory, and calculation is made
in accordance with the following equations (14) and
(15) in the camera body or in the close-up photographic
intermediate accessory:

CVC(L)+ CVC(A)—AVo(4)+AVo.

(4)=CVC(L)+ CVC(4)= CVC(B) 14

AV D+ AV =4Vos) (15)
Here, in the case where the interchangeable objective
lens is a zoom lens with variable F-number, however,
the calculation is performed such that the amount of
variable F-number AV); is added to values obtained
by the equations (14) and (15).

In another embodiment, the data concerning
AAVyq,) (the amount of partial light blocking aperture

‘due to the vignetting in the interchangeable objective

lens) shown in the equation (5) are stored in advance in
the predetermined address in the ROM 364, and the
data are transmitted to the calculation circuit 44 in the
rear-converter 8 through the parallel/series conversion
circuit 42a. The data concerning AA V) transmitted
from the interchangeable objective lens 2 as well as the
data concerning AA V) of the equation (5) stored in
the predetermined address in the ROM 365 (entered
through the parallel/series conversion circuit 425) are
passed through the calculation circuit 44 and transmit-
ted to the microprocessor 10 in the camera body 4. In
the microprocessor 10, among the transmitted data
concerning AAVz)and AA V), first, a determination
is made as to whether the data of AAVq(4)is zero or not
and if yes, it is assumed that no intermediate accessory
is mounted, and the exposure control is performed on
the basis of the fact that AAV( of the equation (5) is
zero. Therefore no compensation by the amount of
partial light blocking aperture is performed. If the mi-
croprocessor 10 determines that AAVyis not zero, it is
assumed that an intermediate accessory is mounted and
the exposure calculation is performed by using the
amount of partial light blocking aperture AAV( deter-
mined by the equation (5), that is .

AAVo=AAV4).

Therefore, the arrangement may be made such that the
exposure control is performed on the basis of the
amount of partial light blocking aperture AAV).

In both the embodiments as described above, ar-
rangement may be made so as to display the value of
CVC(B) expressed by the equation (11), and in the case,
it is possible to display the effective F-number in consid-
eration of generation of the phenomenon of partial light
blocking aperture due to the vignetting in the state
where close-up photographing is performed by using a
close-up photographic intermediate accessory. In the
close-up photographing state, ordinarily, the actual
effective F-number is exceedingly high in comparison
with . the F-number displayed in the interchangeable
objective lens and therefore the display of the effective
F-number is extremely convenient. For example, when
it is intended that proper exposure is obtained by per-
forming light measuring by using an external exposure
meter in a manual exposure control mode, it is unneces-
sary to perform complicated exposure compensation in
accordance with the photographic magnification, and
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also it is easy to confirm the actual depth of field. If a
value of AVyg) of the equation (8) is displayed, it is a
matter of course that the infinity F-number is displayed.
Further, in the embodiments as described above, a
value of CVC(L) expressed by the equation (6) is stored
as the data of the amount of partial light blocking aper-
ture AAVor)in the interchangeable objective lens, and
a value of CVC(A) expressed by the equation (7) is
stored as the data of the amount of partial light blocking
aperture AA Vo), so that when AAVy)and AA Vo
are transmitted into the camera body, the whole amount
of partial light blocking aperture CVC(B) is obtained by
adding AAVyrz)yand AA Vo4 to each other as expressed
by the equations (10) and (11). In the case where the
interchangeable objective lens is directly mounted on
the camera body through no close-up photographic
intermediate accessory, only the data concerning the
minimum F-number AV are read by the CPU of the
camera body so as to be used for the exposure calcula-
tion, so that the accuracy thereof is not deteriorated by
the data concerning the amount of partial light blocking
aperture AAVyr).
Further determination is made as to whether the
amount of partial light blocking aperture AAV4)in the
intermediate accessory is zero or not to thereby deter-
mine whether the interchangeable objective lens is
mounted on the camera body through a close-up photo-
graphic intermediate accessory or not. Therefore, it is
unnecessary to provide any other mechanism for per-
_;forming the determination and it is possible to simplify
“the arrangement. Further, in the embodiments accord-
. ing to the present invention, the data concerning the
amount of partial light blocking aperture are transmit-

" ted as an electric signal. Accordingly, no complicated
mechanical transmission mechanism is required so that
the arrangement is extremely simplified and highly im-
proved in practical use.

The present invention is not, however, limited to
"such an arrangement as described above, and the data
“~concerning the amount of partial light blocking aper-
~‘ture may be mechanically transmitted. An example of
the arrangement of such mechanical transmission is
“shown as a third embodiment illustrated in FIGS. 10
‘and 11. FIG. 10 is a longitudinal cross-section showing
an interchangeable lens and a macro-converter accord-

ing to the third embodiment. FIG. 10 shows an inter-
changeable lens 52, a fixed lens-barrel pipe 54 therefor,
and a partial light blocking aperture signal pin 56 se-
cured to the fixed lens-barrel 54. The amount of projec-
tion of the pin 56 projected from a predetermined refer-
ence surface P1 of the interchangeable objective lens 52
is determined in accordance with the amount of partial
light blocking aperture AAVy(z) due to the vignetting
caused in the interchangeable objective lens 52. FIG. 10
further shows a macro-converter 58, a fixed lens-barrel
60 therefor, and a partial light blocking aperture trans-
mission member 62 which is mounted on the fixed lens-
barrel 60 slidably in the direction of an optical axis. As
illustrated in FIG. 11(g), the transmission member 62 is
urged forward in the direction of the optical axis by a
spring and set so that a front end surface 62a thereof is
coincident with the reference surface P1 in the state
where the interchangeable objective lens is mounted. A
rear end surface 62b of the partial light blocking aper-
ture tranmission member 62, on the contrary, is pro-
jected backward from a predetermined reference sur-
face P2 by the amount corresponding to the partial light
blocking aperture AAVyy) in the macro-converter 58.
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In FIG. 11, the reference numeral 64 designates a partial
light blocking aperture detection member which is pro-
vided in the camera body slidably in the direction of the
optical axis and a front end surface 64a thereof con-
forms to the reference surface P2 in the state where the
macro-converter 58 is mounted.

In this arrangement, the interchangeable objective
lens 52 is mounted on the macro-converter 68 and the
macro-converter 58 is mounted on the camera body, so
that the partial light blocking aperture transmission
member 62 in the macro-converter 58 is urged back-
ward in the direction of the optical axis by the amount
of AAVyz) by the partial light blocking aperture signal
pin 56 in the interchangeable objective lens 52. Then,
the partial light blocking aperture detection member 64
in the camera body is pushed backward in the direction
of the optical axis by the amount of A4 Vyy+A4Vo.
A=AAVyp) by the partial light blocking aperture
transmission member 62. Accordingly, the data of the
whole partial light blocking aperture AA Vg are trans-
mitted to the camera body as the amount of retreat in
the direction of the optical axis of the partial light
blocking aperture detection member 64 so as to be used
for the exposure calculation (FIG. 11(c)).

In the case where the interchangeable objective lens
52 is directly mounted on the camera body, on the other
hand, there is a sufficient space between the reference
surface P1 of the interchangeable objective lens 52 and
the front surface 64a of the partial light blocking aper-
ture detection member 64 of the camera body as shown
in FIG. 11(5) and therefore the partial light blocking
aperture signal pin 56 does not abut on the partial light
blocking aperture detection member 64. Accordingly,
in this case, the value of AA Vo, is not transmitted to
the camera body.

According to the third embodiment, by means of the
simple arrangement, it is possible not only to transmit
the partial light blocking aperture data in the case of
using a macro-converter but to perform ordinary expo-
sure calculation without transmitting the partial light
blocking aperture data in the case of using no macro-
converter. Therefore, highly accurate exposure calcula-
tion can be performed in any case whether the macro-
converter is used or not.

The present invention is not limited to the embodi-
ments described above, and a bellows, an intermediate
ring, or the like, may be used as the close-up photo-
graphic intermediate accessory.

As described above, according to the present inven-
tion, the camera system in which a close-up photo-
graphic intermediate accessory can be mounted be-
tween an interchangeable objective lens and a camera
body is featured in that the data concerning the amount
of partial light blocking aperture caused by shading of
luminous flux in the interchangeable objective lens
owing to the mounting of the close-up photographic
intermediate accessory are divided into two portions to
be separately stored in the interchangeable objective
lens and the close-up photographic intermediate acces-
sory respectively, and in that in the camera body, the
exposure calculation is performed in accordance with
the data concerning the partial light blocking aperture
when the close-up intermediate accessory is mounted,
whereby it is made possible to perform highly accurate
exposure calculation in consideration of the amount of
partial light blocking aperture caused by shading of
luminous flux in the interchangeable objective lens even
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in the case of using the close-up photographic interme-
diate accessory.

Further, the interchangeable objective lens according
to the present invention is provided with a partial light
blocking aperture data producing means for producing
data corresponding to the amount of partial light block-
ing aperture caused by shading of luminous flux in the
interchangeable objective lens in the case of using a
close-up photographic intermediate accessory, whereby
the interchangeable objective lens is suitable for per-
forming the exposure calculation in consideration of the
amount of partial light blocking aperture as described
above.

Moreover, the close-up photographic intermediate
accessory according to the present invention is pro-
vided with means for reading data corresponding to at
least a part of the amount of partial light blocking aper-
ture caused by shading of luminous flux in an inter-
changeable objective lens owing to the mounting of the
intermediate accessory, from the interchangeable lens
to which the close-up photographic intermediate acces-
sory has been mounted; means for producing data cor-
responding to the remainder part of the foregoing
amount of partial light blocking aperture; and means for
transmitting the data corresponding to the amount of
partial light blocking aperture in the interchangeable
objective lens and the data corresponding to the amount
of partial light blocking aperture in the intermediate
accessory to the camera body on which the intermedi-
ate accessory is mounted, whereby it is made possible to
obtain a close-up photographic intermediate accessory
suitable for performing the exposure calculation in con-
sideration of the amount of partial light blocking aper-
ture in the interchangeable objective lens.

Furthermore, the camera body according to the pres-
ent invention is provided with means for reading the
data concerning the amount of partial light blocking
aperture caused by shading of luminous flux in an inter-
changeable objective lens owing to the mounting of a
close-up photographic intérmediate accessory, from the
intermediate accessory, and means for performing expo-
sure calculation on the basis of the read-out data,
whereby even in the case of using a close-up photo-
graphic intermediate accessory, it is made possible to
perform highly accurate exposure calculation the same
as in the case of using no close-up photographic inter-
mediate accessory.

What is claimed is: ,

1. A camera system capable of mounting an interme-
diate accessory between an interchangeable lens and a
camera body, comprising:

first means, provided in the interchangeable lens, for

producing a first signal which corresponds to one
part of the vignetting amount occurring in the
interchangeable lens when the intermediate acces-
sory is mounted between the interchangeable lens
and the camera body;

second means, provided in the intermediate acces-

sory, for producing a second signal which corre-
sponds to the remainder of said vignetting amount;
and

means, provided in the camera body, for calculating

an exposure in accordance with both of said first
and second signals when the intermediate acces-
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sory is mounted between the interchangeable lens
and the camera body.

2. A camera system as claimed in claim 1, wherein the
intermediate accessory includes means for receiving
said first signal from said first signal producing means,
means for adding said received first signal to said sec-
ond signal from said second signal producing means to
produce a third signal, and means for transmitting said
third signal to said calculating means.

3. A camera system as claimed in claim 2, wherein
said calculating means calculates the exposure without
said first signal when the interchangeable lens is directly
mounted on the camera body.

4. A camera system as claimed in claim 3, wherein
said first signal producing means produces a value sub-
tracting a predetermined amount from the part of said
vignetting amount as the first signal, and wherein said
second signal producing means produces a value adding
the predetermined amount to the remainder of said
vignetting amount as the second signal, whereby said
predeterrmnined amount is cancelled by said adding
means when the intermediate accessory is mounted
between the interchangeable lens and the camera body,
while the part of said vignetting amount is neglected by
the predetermined amount in the exposure calculation
of said calculating means when the interchangeable lens
is directly mounted on the camera body.

5. A camera system as claimed in claim 1, wherein the
intermediate accessory includes means for transmitting
said first and second signals to the camera body when
the intermediate accessory is mounted to the inter-
changeable lens and the camera body, and wherein the
camera body includes means for determining whether
the intermediate accessory is mounted therebetween,
and wherein said calculating means calculates the expo-
sure in accordance with the transmitted first and second
signals when said determining means determines that
the intermediate accessory is mounted, and calculates
the exposure without said first signal when said deter-
mining means determines that the interchangeable lens

_ is directly mounted on the camera body.

45

6. A camera system as claimed in claim 5, wherein
said determining means includes means for determining
whether said second signal represents zero to determine
that the intermediate accessory is mounted when said
second signal represents zero, and to determine that the
interchangeable lens is directly mounted on the camera

- body when said second signal represents other than
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zero.

7. An intermediate accessory capable of being
mounted between an interchangeable lens and a camera
body, comprising:

means for receiving a first signal relating one part of

the vignetting amount occurring in the inter-
changeable lens when the intermediate accessory is
mounted between the interchangeable lens and the
camera body;

means for producing a second signal relating to the

remainder of said vignetting amount; and

means. for transmitting said first and second signals to

the camera body on which the intermediate acces-
sory is mounted.

8. An intermediate accessory as claimed in claim 7,
wherein said transmitting means includes means for
adding said first signal to said second signal to produce
a third signal to be transmitted to the camera body.

» * * * *



