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LIGHT MEASURING DEVICE FOR FLASH
PHOTOGRAPHY

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions made
by reissue.

BACKGROUND OF THE INVENTION

The present invention generally relates to photogra-
phy and more particularly, to a light measuring device
for use in flash photography to be effected by firing a
flash light source (referred to as an auxiliary hght
source hereinbelow) under ambient hight.

Generally, the purpose for employing an auxihary
light source under ambient light conditions 15 to adjust
contrast between different portions or areas in a scene
to be photographed or the object field. For example,
when a main object to be photographed is dark as com-
pared with the background due to rear light or the like,
the brightness of the main object can be increased with
the use of the auxiliary light for adjusting the contrast
with respect to the background as desired.

However, there has not been conventionally pro-
posed any satisfactory light measuring device which is
suitable for taking photographs by adjusting the con-
trast between respective portions in the scene to be
photographed as desired by a photographer, with the
employment of the auxiliary light source. Up to the
present, for taking photographs as required, it has been
a common practice that a photographer well expen-
enced in photographing adjusts the lighting based on his
experience. However, the practice as described above 1s
nothing but a qualitative control of the contrast after all,
and the quantitative control thereof has not been actu-
ally effected. Furthermore, it has been extremely diffi-
cult for photographers in general even to control the
contrast qualitatively.,

SUMMARY OF THE INVENTION

Accordingly, an essential object of the present inven-
tion is to provide an improved light measuring device
which is capable of preliminarily obtaining information
of the amount of light contributing to photographing,
with respect to each portion or area of a scene to be
photographed or object field when employing an auxil-
iary light.

Another important object of the present invention 1s
to provide an improved light measuring device of the
above described type which is capable of obtaining an
average value of said information thus obtained, and
displaying said informations for companson.

A further object of the present invention is to provide
an improved light measuring device of the above de-
scribed type which is capable of preliminarily finding
the contrast between respective portions or areas in a
scene to be photographed during photographing em-
ploying the auxiliary light.

A still further object of the present invention is to
provide an improved light measuring device of the
above described type which is capable of prelimnanly
obtaining exposure information for achieving set con-
trast, judging whether or not the value thus obtained
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can be effected, and also, detecting that the exposure 65

information for achieving the set contrast is impractical.
A further object of the present invention is to provide
an improved light measuring device of the above de-

2

scribed type which is capable of achieving optimum
exposure in photographing employing an auxiliary
light.

Still another object of the present invention 1 to
provide an improved light measuring device of the
above described type which may be applied to an expo-
sure control device of a photographic camera.

In accomplishing these and other objects, according
to one preferred embodiment of the present mnvention,
there is provided a light measuring device to be used 1n
flash photography for measuring a preliminary flash
light to obtain camera exposure information for photog-
raphy under a primary flash light, which includes a
plurality of means for receiving light coming from var-
ous areas of the object field, respectively, means for
producing outputs in response to said plurality of
means, respectively, means for respectively integrating
the individual outputs of said producing means during a
predetermined period of time including at least the
duration time of the preliminary flashing to obtain a first
group of signals, respectively, means for obtamning a
second group of signals respectively including light
intensity information of said various areas without the
influence of the preliminary flash hight, by utihzing the
individual outputs of said producing means, respec-
tively, means for setting an exposure time signal, and
means for respectively processing at least each of said
first group of signals and each of said second group of
signals with said exposure time signal to respectively
obtain informations of light amount effective in deter-
mining the exposure on various areas of the photosensi-
tive surface corresponding to said various areas of the
object field upon photography under the primary flash
light.

By the arrangement according to the present inven-
tion as described above, an improved light measuring
device, which makes it possible to take photographs at
a contrast of a desired value, has been advantageously
presented, with substantial elimination of disadvantages
inherent in the conventional light measuring devices of
this kind.

BRIEF DESCRIPTION OF THE DRAWINGS

These and other objects and features of the present
invention will become apparent from the following
description taken in conjunction with the preferred
embodiment thereof with reference to the accompany-
ing drawings, in which; ‘

F1G. 1 is an electrical block diagram showing the
construction of a light measuring device according to
one preferred embodiment of the present invention,

FIG. 2 is an electrical block diagram showing a modi-
fication of the circuit portion for an average light
amount in the arrangement of FIG. 1,

FIG. 3 is a block diagram similar to FIG. 2, which
particularly shows another modification thereof for
obtaining the average light amount in APEX value,

FIG. 4 is an electrical block diagram illustrating the
construction of a circuit portion for calculating aperture
values to obtain proper exposure based on the light
amount at two spots and the average light amount as
obtained in the circuit arrangement of FIG. 1, 2, or 3,

FIG. 5§ is a schematic side sectional view of a hght
measuring meter showing an optical system thereof to
which the present invention is applied,
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F1G. 6 is a schematic top plan view illustrating light
receiving portions of respective phatoelectric elements
employed in the arrangement of F1G. 5.

FIG. 7 1s a schematic side elevational view of the
light measuring meter of FI1G. S,

FIG. 8 is an electrical circuit diagram showing the
internal circuit construction of the light measuring
meter of FIG. 7,

FI1G. 9 is an electrical circuit diagram showing spe-
cific examples of circuit constructions of hght measur-
ing circuits and multiplexers employed in the circuit
arrangement of FI1G. 8,

FIGS. 10(A). 1&(B), 11{A), 11(B), 12(A), 12(B),
12(C), 13, and 14 are flow-charts explanatory of func-
tions of a micro-computer employed in the circuit ar-
rangement of FIG. 8,

FIG. 15 is a fragmentary side elevational view show-
ing, on an enlarged scale, a modification of a display
portion of the light measuring meter of FIG. 7.

FIG. 16 is an electrical block diagram showing a
modification of the light measuring circuit of F1G. 9,

FIG. 17 is an electrical block diagram showing the
construction of a light measuring device according to a
second embodiment of the present invention,

FIG. 18 is an electrical block diagram explanatory of
the contents of calculation at a calculating section A
employed in the circuit arrangement of FI1G. 17,

FIG. 19 is a diagram similar to FIG. 18, which partic-
ularly explains the contents of calculation at a calculat-
ing section B employed in the circuit arrangement of
FI1G. 17,

FIG. 20 is an electrical block diagram showing a
specific example of a logic circuit B17 which may be
employed in the circuit arrangement of FI1G. 19,

FIG. 21 is a diagram similar to FIG. 20, particularly
showing a specific example of a logic circuit B18 which
may be employed in the circuit arrangement of FIG. 19,

FIG. 22 is an electrical block diagram explaining the
contents of calculation at a calculating section E em-
ployed in the circuit arrangement of FIG. 17,

FIGS. 23, 24 and 25 are electrical block diagrams
explaining the contents of calculations at a calculating
section F employed in the circuit arrangement of FIG.
17,

FIG. 26 is a diagram similar to FIGS. 23 to 25 which
particularly shows the contents of caiculation at a cal-
culating section G employed in the circuit arrangement
of F1G. 17,

FIG. 27 is a view similar to FIG. 5, which particu-
larly relates to the second embodiment of FIG. 17,

FIG. 28 is a schematic top plan view illustrating light
receiving portions of respective photoelectric elements
employed in the light measuring meter of FIG. 27,

FIG. 29 is a fragmentary side elevational view show-
ing, on an enlarged scale, a display mode in the light
measuring meter of FIG. 27,

FIG. 30 is a block diagram similar to FIG. 1, which
particularly shows a third embodiment thereof,

FIG. 31 is also a block diagram similar to FIG. 30,
which particularly shows a modification thereof,

FIG. 32 is a flow-chart showing processes of calcula-
tions in the light measuring arrangement of FIG. 31,
and

F1G. 33 is a block diagram showing a modification of
a part of the circuit arrangement of FIG. 31.

Before the description of the present invention pro-
ceeds, it is to be noted that like parts are designated by
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like reference numerals and symbols throughout several
views of the accompanying drawings.

DETAILED DESCRIPTION OF THE
INVENTION

First Embodiment

The basic concept of the present invention is to con-
trol the contrast of objects in a scene to be photo-
graphed through employment of an auxiliary hght
source, for example, a flash light emitting device such as
an electronic flash or the like. More specifically, on the
assumption that brightness at two portions in a scene (o
be photographed are respectively represented by 28v]
and 282 and reflected light amounts from the two
portions by an auxiliary light source are denoted by
201 and 20Q%2, which exposure time being represented
by 2- 7%, the ratio of light amounts contributing to the
exposure of a photosensitive member by the two por-
tions may be represented by

(zﬂ’vl — Tv_i_ 2{?‘0‘1 V(:BPZ— Tr+zl,?vﬂ} (1)

Here, upon definition as

y LA A 20/ o 20V (2-1)

2&'&'2 - IF+2Q‘FR!2{?Fﬂ (2'-1)
the contrast of the two portions reproduced on the
photosensitive member will be

20w /zgwl = 24C (3-1)

which may be denoted in the APEX systems as follows.

Qvi1 —Qvi2=AC (3-2)
where Qvtl and Qvt2 are equivalent to values in the
APEX system of the light amounts of two photographic
objects contributing to the exposure for the photosensi-
tive member.

Accordingly, it becomes possible to control the con-
trast by controlling the exposure time and light emitting
amount of the auxiliary light source. Moreover, the
exposure level may be controlled through adjustments
of diaphragm aperture values.

Referring now to the drawings, there is shown in
F1G. 1 a general circuit arrangement of a light measur-
ing device for photographing by the use of an auxiliary
light according to a first embodiment of the present
invention.

The light measuring device of FIG. 1 generally n-
cludes light measuring circuits 1 and 2 respectively
having photoelectric elements P1 and P2 for measuring
light intensities of different portions in the scene to be
photographed, and coupled, through change-over
switches S1 and S2, to corresponding integration cir-
cuits 3 and § which produce signals corresponding to
logarithmically compressed values of the received light
amounts and which are respectively associated with
sample-and-hold circuits 4 and 6 for sampling and hold-
ing the outputs of the light measuring circuits 1 and 2,
and also a flash light emitting device FL which is asso-
ciated with the light measuring circuits 1 and 2 and
integration circuits 3 and § through a tngger switch S3
and arranged to be normally open s0 as to be closed for
a predetermined period of time upon reception of a
starting signal (not shown) for the light measuring.
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The change-over switches S1 and S2 are normally
connected to terminals Al and A2 leading to the sample
hold circuits 4 and 6. and adapted to be changed over to
terminals F1 and F2 connected to the integration cir-
cuits 3 and 5 for a predetermined period of time by the
starting signal for the light measuring. The integration
circuits 3 and 5 and sample-and-hold circuits 4 and 6 are
connected to a analog multiplexer 7 which is further
coupled to a digital de-multiplexer through an A-D
converter 8. It is to be noted that signal lines marked
with slashes represent those dealing with digital signals
with a plurality of bits. Connected to the de-multiplexer
9 are a register 10 in which digital data corresponding
to the signal Qv1 from the integration circuit 3 are set,
another register 11 in which digital data corresponding
to the signal Qv2 from the integration circuit 5 are set,
a still another register 12 in which digital data corre-
sponding to the signal Bvl from the sample-and-hold
circuit 4 are set, and a further register 13 in which digi-
tal data corresponding to the signal Bv2 from the sam-
ple-and-hold circuit 6 are set. The registers 10, 11, 12
and 13 are further coupled as shown to subtractors or
subtraction circuits 17, 18, 15 and 16, ROM 19 and 20,
adders or addition circuits 21 and 22, subtraction Cir-
cuits 24. 25. 27, 28, 29 and 30, ROM 31 and 32, addition
circuits 33, 34 and 35, a divider 36, and subtraction
circuits 37, 38 and 39, while a fixed data output circuit
14 for producing fixed data corresponding to the APEX
value Tvc of the integration time is connected to the
subtraction circuits 15 and 16, and a circuit 23 for pro-
ducing a data representative of Af which corresponds to
a change in the guide number in APEX system between
the preliminary flashing and a primary flashing, IS COu-
pled to the subtraction circuits 24 and 25, with an expo-
sure data output circuit 26 for producing data corre-
sponding to the APEX value Tvs for the set exposure
time being coupled to the subtraction circuits 27 and 28.

The subtraction circuits 15 to 18, ROM 19 and 20,
addition circuits 21 and 22, subtraction circuits 24, 25,
27. 28, 29 and 30, ROM 31 and 32, addition circuits 33
to 35, divider 36, and subtraction circuits 37 to 39, etc.
are blocks for calculations, and represented in the man-
ner as in the diagram of FIG. 1 for better understanding
of the contents of calculations, but in the actual produc-
tion of the light measuring device according to the
present invention, instructions may be prepared based
on a ow of calculation shown in the diagram through
employment of a micro-computer. It should also be
noted that blocks for controlling change-over of the
switches S1, S2 and S3, timing for controlling the sam-
ple-and-hold circuits 4 and 6, data selection signal and
signal change-over of the multiplexer 7 and de-muiti-
plexer 9, timing for the A-D conversion, etc. are omit-
ted here for brevity, because preparation of a timing
controller for controlling each block at timings as de-
scribed in the following description of functionings is
obvious to those skilled in the art, and such control may
also be readily effected through employment of a mi-
Cro-Computer.

By the above arrangement, upon depression of a light
measuring button (not shown) in the first place, the
switch S1 is connected to the terminal F1 and the
switch S2, to the terminal F2 for a predetermined per-
iod of time (i.e. the integration time described earlier,
Tvc in APEX value), with the switch S3 being closed
for causing the flash light emitting device FL to emit
light. The above integration time is arranged to be
longer than the maximum light emitting time of the
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flash light emitting device FL. After the predetermined
period of time, since the switches S1 and S2 are respec-
tively connected to the terminals Al and A2 again,
input signal to the integration circuits 3 and 5 15 sus-
pended, and thus, the integration output 1s regarded as
being sampled and held. Subsequently, the outputs of
the light measuring circuits 1 and 2 are sampled and
held by said circuits 4 and 6.

Incidentally, the integration circuits 3 and S produce
the logarithmically compressed values of the integrated
values of the current corresponding to the output cur-
rent from the photoelectric elements P1 and P2 in the
light measuring circuits 1 and 2, while the light measur-
ing circuits 1 and 2 produce signals for the brightness of
the object to be photographed in the APEX value. One
example of a specific circuit arrangement for the above
purpose is shown in FIG. 9.

On the assumption that the analog output of the inte-
gration circuit 3 is denoted by Qv1, and the output of
the sample-and-hold circuit 4, by Bv1, the relation will
be represented by

Qvi=Logy2f1 - Twy g0vmly (4-1)
and when the output of the integration circuit 3 is repre-
sented by Qv2 and that of the sample-and-hold circuit 6
by Bv2, the relation will be

Qv2=logy(2hrd— Ty Qvm2) (4-2)
where Qvfml and Qvfm2 are reflected light amounts
only by the flash light emitting device during the light
measuring. More specifically, data for the brightness at
the portions measured for the light intensities by the
light measuring circuits 1 and 2 In APEX value are
respectively produced from the sample-and-hold cir-
cuits 4 and 6, while the light amounts from the two
portions during the flash light emitting time are pro-
duced from the integration circuits 3 and 3.

When the sampling by the sample-and-hold circuits 4
and 6 are effected, the signal from the integration circuit
3 is first output from the multiplexer 7 so as to be sub-
jected to the A-D conversion by the A-D converter 8,
and upon completion of the A-D conversion, the digital
data thereof are set in the register 10 through the demul-
tiplexer 9. Subsequently, from the multiplexer 7, the
signal from the integration circuit 3 is produced, and
subjected to the A-D conversion, and the data thereof
are set in the register 11. Thereafter, in the similar man-
ner as described above, the A-D converted data of the
output from the sample-and-hold circuit 4 are set in the
register 12, while those from the sample-and-hold cir-
cuit 5 are set in the register 13. Accordingly, the data
corresponding to Qv1 are thus set in the register 10,
those corresponding to Qv2, in the register 11, those
corresponding to Bvl, in the register 12, and those
corresponding to Bv2, in the register 13, and calcula-
tions are effected by the subsequent circuits based on
the above data.

The subtraction circuit 15 produces the data for Bv1-
Tvc based on the data from the register 12 and data
from the fixed data output circuit 14, while the subtrac-
tion circuit 16 develops the data for Bv2-Tvc in a sim-
lar manner. Meanwhile, the subtraction circuit 17
carries out the calculation for

Qvl—(Bvi—Tvc)=A11 {5-1)
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and the subtraction circuit 18 performs the calculation
for

Qv2 —(Bv2-Twve)r=A412 (5-2)

The data of A11 and A12 thus worked out are fed to
the ROM 19 and 20 as address designating data for the
data conversion ROM 19 and 20, from which, data for
log> (2311 —1) and log: (281-—1) are produced. These
data from the ROM 19 and 20 and the data of BV1-Tvc
and Bv2-Tvc from the subtraction circuits 15 and 16 are
forwarded to the addition circuits 21 and 22 for the
calculations of

(BV1—Tve)+logx231 - 1) =Qvfml (6-1)

(Bv2—Tve)+loga(231° — 1= Qvim2 (6-2)
and thus, the reflected light amounts Qvfm1 and Qvim2
resulting from the light emission by the flash light emt-
ting device during the light measuring are worked out.

Hereinbelow, the process how the reflected light
amounts Qvfml and Qvfm2 are worked out by the
equations (6-1) and (6-2) will be explained.

Upon rewriting of the equations (4-1) and (4-2) into
exponential form, the relations may be represented by

201 — 2Av1 { L pititiik (40'-1)

VI _ 9Bl — v aviml (4'-2)
When Qv1 and Qv2 are eliminated for arrangement

from the above equations (4'-1) and (4'-2) based on the

equations (5-1) and (5-2) the relations will be

28v —Tw(adll _ 1)< 2{viml

28v2 — Trr(zﬁll — )= 2 v/m2

and by taking the logarithm of both sides of these equa-
tions to the base of 2, respectively, the equations (6-1)
and (6-2) earlier described are obtained.

To the subtraction circuits 24 and 25, the data Qviml
and Qvfm2 from the addition circuits 21 and 22 and the
data Af from the data output circuit 23 are applied for

calculations of
Qvil=Qviml— Af (7-1)
QviZ=Qvim2 - Af (7-2)

As described earlier, since the data Af are defined to
be a difference from the light emitting amount in an
APEX system of the flash light emitting device durnng
the light measuring time to the light emitting amount in
the APEX system thereof at the photographing time,
the values Qvfl and QvfZ worked out by the equations
(7-1) and (7-2) are equivalent to the reflected light
amounts due to the flash light emission during photo-
graphing.

Meanwhile, to the subtracting circuits 27 and 28, the
data Bvl and Bv2 from the registers 12 and 13 and the
data for Tvs in APEX value of the set exposure time
from the exposure time data output circuit 26 are ap-
plied, with the data for Bvl—Tvs and Bv2—Tvs being
produced from the respective subtraction circuits 27
and 28. The subtraction circuits 29 and 30 are applied
with the data Qvfl and Qvf2 from the subtraction cir-
cuits 24 and 25, and also with the data Bvl—Tvs and
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Bv2—Tvs from the subtraction circuits 27 and 28 50 as
to effect the calculations for the equations

Qvil  {Bvi- Twvs)= ALD (%-1)

QvIiZ—(Bv2 - Tvs)= AL2 (K-2)

The data AL1 and AL2 thus worked out are equiva-
lent to the ratio of the amount of contribution towards
the exposure of the flash hght to that of the ambient
light or steady light for the respective two portions, or
equivalent to the difference of the contribution amounts
in the APEX system, and normally referred to as "“light-
ing contrast™.

The data AL1 and AL?2 for the lighting contrast from
the subtraction circuits 29 and 30 are supplied as address
data for the data conversion ROM 31 and 32, from
which, the data for log> (2841 +1) and logz (2342 +1)
are produced. These data log: (24L1+1) and log:
(28L241) from the ROM 31 and 32, and the data
(Bvl —Tvs) and (Bv2—-Tv2) from the subtraction cir-
cuits 27 and 28 are applied to the addition circuits 33
and 34 for the calculations of the equations

Bvl —Tvs)+ logs (2841 4 1 =QvN] (9-1)

Bv2 - Tvs)+ logs (2867 + 1) =Qvi2 (9-2)
and thus, the data Qvtl and Qvt2 for the light amounts
contributing to the exposure on the two portions of the
photosensitive member during the flash light photo-
graphing, are worked out in the APEX system.

Hereinbelow, the process how the data in the APEX
system contributing to the exposure are obtained by the
equations (9-1) and (9-2) will be explained.

Upon elimination of Qvfl and Qvf2 from the equa-
tions (2-1) and (2-2) through employment of the equa-
tions (8-1) and (8-2), equations as follows are obtained.

y8vi — Tvsu +2-’.'I.Ll)=2(}vﬂ

9282 - Tvsu + 2&1.2) - 2002

and by taking the logarithm of both sides of these equa-
tions to the base of two, respectively, the equations (9-1)
and (9-2) are contained. Meanwhile, as is clear from the
equations (9-1) and (9-2), the data log; (2441+1) and
log; (28£24 1) from the ROM 31 and 32 are equivalent
to the ratio of light amounts contributing to the expo-
sure of the respective portions when the flash light
emitting device FL is fired and when the same i1s not
fired, or to the difference in the APEX system, which is
referred to as step number difference Ad, and repre-
sented by

Adl=logy (28L1 4+ 1)=Qvt1 —(Bv1—Tvs) (10-1)

Ad2=logs (28£2 4 1N=Qv12—(Bv1 —Tvs) (10-2)

To the addition circuit 35, the data Qvtl and Qvt2
from the addition circuits 33 and 34 are applied for
working out the data Qvt1+Qvt2, which data are fur-
ther applied to the division circuit 36 for the calculation

of

Qvt =(Qvil + Qv12)/2 (1)

The value Qvt is an arithmetical average of the light
amounts at the two portions in the APEX system, and 1s
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equivalent to a geometrical average of the light amounts
207l and 2V represented by

\ UL pUvEY _ v

which may be regarded as a density average (i.e. the
average of the density of particles for the photosensitive
member such as a photographic film) when attention s
directed to images to be reproduced on the photosensi-
tive member.

To the subtraction circuit 37, the data Qvtl and Qvt2
from the addition circuits 33 and 34 are applied for the
calculation of an equation

Ac21=0Qvt2 — (Ot (12-1)
the result of which is equivalent to the contrast for-the
two portions. Meanwhile, in the subtraction circuit 38,
calculation is effected based on the data QVT from the
division circuit 36 and the data Qvtl from the addition
circuit 33 for working out an equation

Acal =Qvi —Qvtl (12-2)
the data of which are equivalent to the ratio of the
average light amount to the light amount of a first por-
tion or a difference between the average density and the
density of the first portion, 1.e. contrast.

In the subtraction circuit 39, calculation is similarly
effected for working out an equation

Aca2=Qvt—Qvt2 (12-3)
which is equivalent to the contrast between the average
and a second portion.

As is seen from the foregoing description, according
to the embodiment of FIG. 1, the contrast for the two
portions in a scene to be photographed during the flash
light emission and that between the average and each of
the portions may be obtained. Further, since any alter-
ation of the setting of Tvs Af also alters the contrast to
be worked out, by altering these set values, exposure
factor for achieving the desired contrast may conse-
quently be obtained by means of altering the set values
till the desired contrast is worked out. It is to be noted
here that, although a block for a display or indication
device is omitted in FIG. 1, the contrast to be worked
out and various data available in the process of calculat-
ing the contrast may be input to the display device for
indication.

On the other hand, description will be given herein-
below with reference to the case where the light mea-
suring calculation is effected without firing the flash
light emitting device FL. In the above case, the output
data of the subtraction circuits 17 and 18 become 0 as In
the following equations.

Qvi=Bvi-Tvc

Qv2=Bv2-Tvc

In this case, it is so arranged that the data equivalent
to — o (minus infinity) are produced from the ROM 19
and 20, and the data are applied to the ROM 31 and 32
without being affected by the calculations in the sub-
traction circuits 24 and 25, and 29 and 30. In the actual
practice, it may be so arranged, for example, that the bit
unnecessary for effecting the calculation is rendered to
be “1”* and that, when the data are applied to the ROM
31 and 32, data corresponding to 0 are output from the
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ROM 31 and 32, irrespective of data by other bits, and
thus, the outputs of the addition circuits 33 and 34 will
be represented by

Qvit: Bvl - Tvs

Ovi2=UBv2-Tvs

Therefore, the contrast to be worked out becomes the
ratio with respect to the brightness due to the ambient
light, and is not varied even when the set value 15 al-
tered. Meanwhile, the fact that Qv{l and Qvi2 are — «
means that the flash light emitting amount 1s {0, and that
the lighting contrast is — =, with the step number dif-
ference being of 0.

In the embodiment of FIG. 1, the measuring portions
by the photoelectric elements P1 and P2 of the two hight
measuring circuits 1 and 2 have only to be respectively
different portions in the scene to be photographed. and
therefore, it may be so arranged, for example, that one
of the photoelectric elements P1 and P2 measures light
at the central portion of the scene, while the other mea-
sures the average value at the remaining portion, or that
one of the elements P1 and P2 measures light at a part
in the upper portion of the scene to be photographed,
while the other measures light at a part in the lower
portion thereof. The arrangements as described above
may further be modified tn various ways.

Reference is made to FIG. 2 showing a modifed
circuit arrangement for obtaining an average light
amount according to the present invention. The modifi-
cation of FIG. 2 is intended to obtain a weighted aver-
age, and is particularly effective, for example, for a light
measuring system of a type in which one photoelectric
element is arranged to measure light at the central por-
tion of the scene to be photographed, while the other
photoelectric element measures the average light inten-
sity in the other portions.

The principle for the above modification will be de-
scribed hereinbelow. In this case, the average light
amount will be represented by

Qvt=logs {(20"! 4 2072 % 0.8)/(1 +0.8)} (13)

The above equation (13) may be transformed as follows
through utilization of the relations log2 0.8 = —0.3 and

log2 1.8=0.8

Ovi =logy (2Q¥11 4+ 20m2-0.3)_( 8 (13-1)

On the supposition that

Qvtl —(Qvt2—-0.3)=a

the following relation may be obtain

log? (2071 4 M2 =03y = (Qvi2 -0.3) +logs 2%+ 1)

Accordingly, the data for Qvt2—0.3 are obtained by
the subtraction circuit 40 which is connected to the
addition circuit 34, and further coupled to a subtraction
circuit 41 and an addition circuit 43, while in the sub-
traction circuit 41, the data represented by

Qvtl - (Qvt2—0.3)=a

are obtained. The above data a are converted into the
data for logs (22+1) by a ROM 42 connected to the

circuit 41, and
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Qvi2 -0 +1logr (29+ 1)

i« worked out in the addition circuit 43, and further,
equations as follows are worked out by a subtraction
circuit 44 connected to the addition circuit 4J.

(13-1)

v = dop29 4+ ) 4 (Qvi2 - 0.3 - O

- Iugj{ltji'fi " 1{_."1.1': “;] _ {}ﬂ

O™+ 0% (1hH

= Jopat(2OV1 4 20

Thus, the value for the weighted average of the light
amount in the APEX system may be regarded as ob-
tatned.

Reference is also made to FIG. 3 showing another
modified arrangement for obtaining the value for the
average light amount in the APEX system. This modifi-
cation intended to obtain a harmonic average 1s suitable,
for example, for a light measuring system of a type n
which one photoelectric element mainly measures hght
at a portion or whole part in the upper section, while
the other photoelectric element mainly measures light
at a portion or whole part in the lower section of the
scene to be photographed.

The principle for the arrangement of F1G. 3 will be
explained as follows.

The harmonic average is represented by

Qvi=log: {2/ Q" 4 J OV} (14)

which may be transformed as

Ovil =1 —logy (2~ Q¥ L 2—- v (14-1)

Therefore, upon employment of the relation

Qviz—-Qvtl=A4cll (12-1)

the relation as follows may be established

—log> {2+le +2-—Qv:2]=0v‘1_}032 (zﬁrli +1)

Accordingly, in FIG. 3, the calculation of the equa-
tion (12-1) is effected in the subtraction circuit 37 for
working out the data for Ac2l, which data are con-
verted into the data for logz (28¢21 4-1) by a ROM 46.
Based on the above data and the data Qvt2 from the
addition circuit 34, a subtraction circuit 47 coupled to
the circuit 34 works out

Qvi2 —logy (2821 1 1)
and since 1 is added to the above data by an addition

circuit 48 connected to the circuit 47, the result of the
following equations are obtained,

(14-1)

Qv = 1 + Qvi2 — logx28¢l 4 1)

| — IOEZQ—QﬂI + 2-—01*12}

on )

and thus, the value in the APEX system of the average
light amount on the harmonic average may be regarded
as obtained.

!

(14)

2
Ql’” + éQWI
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Referring further to FIG. 4 showing a block diagram
for working out aperture values to achieve optimum
exposures or proper exposures based on the light
amounts for the two portions and the average hght
amount as obtained in the arrangements of FIG. 1, F1G.
2 or F1G. 3. the addition circuits 33 and 34 are coupled
to a block 50 which is equivalent to the blocks 35 and 36
of FIG. 1 or to the block producing the average light
amount Qvt of the arrangement of FIG. 2 or F1G. 3 and
which is further coupled to an addition circuit 33. The
circuits 33 and 34 also connected to addition circuits 31
and 52, while a film speed output circuit 49 for produc-
ing data for the film speed Sv is further connected to the
addition circuits 51 and 52 and also to the addition cir-
cuit 83.

To the addition circuit 51, the data Qvtl from the
addition circuit 33 and the data Sv from the film speed
output circuit 49 are applied for the calculation of an
equation

Qutl+Sv = Avl (15-1)
which represents the APEX value of the aperture value
for achieving the optimum exposure at the first portion.
Moreover, in the addition circuit 52, the relation

Qvi2+ Sv=Av2 {15-2)
is worked out based on the data Qvt2 from the addition
circuit 34 and the data Sv from the film speed output
circuit 49. The resultant value is the aperture value 1n
the APEX system for obtaining the optimum exposure
at the second portion. Furthermore, in the addition
circuit 53, the relation

Qvi+Sv=Av (15-3)
is calculated based on the data Qvt from the average
value calculation block 50 and the data Sv from the film
speed output circuit 49. The resultant value 1s the aper-
ture value in the APEX system for achieving the opti-
mum exposure on the whole scene to be photographed.

Referring to FIG. § schematically showing an optical
system of a light measuring meter to which the present
invention is applied, and also to FI1G. 6 showing, on an
enlarged scale, a light receiving portion of each of pho-
toelectric elements, the optical system of FIG. 5 -
cludes an objective lens 60, a half-mirror 61 for dividing
light so disposed in the optical axis of the lens 60 as to
lead one portion of the divided light towards photoelec-
tric elements PD1 to PDS and the other portion thereof
towards a finder system through a condenser lens 62, a
focusing screen 63, a pentagonal roof prism 64 and an
eye piece 65, while index marks 631, 632, 633, 634 and
635 are disposed on the focusing screen 63 for informing
an observer of light measuring portions or spots P1, P2,
P3, P4 and P5 (FIG. 6). By the employment of the
optical system as described above, five portions or spots
in the scene to be photographed surrounded by solid
lines in FIG. 6, i.e. the central portion P1, upper left
portion P2, upper right portion P3, lower left portion
P4 and lower right portion P5 may be subjected to the
spot light measurements.

Referring also to FIG. 7 showing a general appear-
ance of the light measuring meter applied with the pres-
ent invention, functions of respective operating portions
and a display portion DI thereof will be described here-
inbelow.
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The light measuring meter of FIG. 7 has a hot shoe
HS provided at its top portion for mounting a flash light
emitting device such as an electronic flash (not shown
here), a terminal ST for a trigger cord of the flash lhight
emitting device provided adjacent to the bottom edge, a
key or push button MK for light measuring provided at
the front edge thereof and arranged. upon depression,
to start firing or light emission of the flash light emitting
device and also the light measurement, an exposure time
setting key TK provided at one side face of the meter
and so arranged that., when depressed simultaneously
with an up key UK or a down key DK provided side by
side on the same one side face of said meter, the set
exposure time indicated in a display portion DI2 of a
display section DI starts varying in a unit of one Ev for
each predetermined period of time until the set expo-
sure time reaches a limit value, an ASA sensitivity set-
ting key ASK provided next to the exposure time set-
ting key TK and so arranged that, when being de-
pressed simultaneously with the up key UK or down
key DK, the ASA sensitivity displayed in a display
portion DI3 is varied at a step of 1Ev, and another key
AK for setting the change in guide number of the flash
light emitting device, provided next to the key ADK
and adapted, when being depressed simultaneously with
the up key UK or down key DK, the set value displayed
in a display portion DI4 is varied at a step of 0.5 Ev.
With respect to the setting of the ASA sensitivies and
alteration amounts also, the data stop varying upon
reaching of the set value to the limit value. 1t 1s to be
noted that the up key UK is depressed for increasing the
APEX value of the set data, while the down key DK 1s
depressed for reducing the same.

The light measuring meter of FIG. 7 further includes
a contrast key CK provided below the key TK and
arranged, when depressed, to indicate an indication
“CONT” among the indications “CONT”, “L.CONT",
“F.NO"”, “FLASH"” and “AMBI” for a display portion
DIS, and also, to indicate in display portions D16 and
D17, numbers showing the two spots, with further indi-
cation of the contrast value as worked out based on the
measured value in a display portion DI1 in a unit of 0.1
Ev, a lighting contrast key LCK provided next to the
key CK and adapted, when depressed, to display
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“L.CONT” in the display portion DIS and number of 45

the light measuring portions in the display portion DI6,
without any indication in a display portion DI7, but
with indication of the worked out lighting contrast
value in the display portion DI1.

Further included in the light measuring meter of 50

FIG. 7 are an F No. key FNK, a F/B key FBK, and a
key AVK which are aligned with the keys CK and
LCK, and keys 1K, 2K, 3K, 4K and SK provided in a
line below the keys CK, LCK, FNK, FBK and AVK,
and a slide switch FAS provided at the right side of the
above keys in FIG. 7.

Upon depression of the F No. key FNK, the number
of the light measuring spot is displayed in the display
portion DI6, and the display portion DI7 is kept blank,
while the display portion DI1 displays the F number,
with the value less than 0.1 Ev being indicated in a unit
of 0.1 Ev. Meanwhile, upon depression of the F/B key
FBK, when the slide switch FAS is at the side FLASH,
the display portion DIS indicates “FLASH”, and the
display portion DI6 indicates the number of the measur-
ing spot, with the display portion DI7 kept blank, while
the display portion DI1 displays the reflected hght
amount due to firing of the flash light emitting device

33

65

14

upon photographing in the value of the APEX system.
On the other hand, when the slide switch FAS 1s set to
the AMBI! side, the display portion DIS displays
“AMBI", and the display portion DI1 indicates the
scene brightness, while the display portion D16 shows
the number of the measuring spot, with the display
portion D17 kept blank. The keys AVK and 1K to 5K
are intended to designate the light measuring position of
the measured value to be indicated in the display por-
tion DI1, and the key AVK designates the average
value of the five light measuring spots, while the key 1K
designates the spot P1, key 2K the spot P2, key 3K the
spot P3, key 4K the spot P4, and key SK the spot P35,
respectively.

Hereinbelow, operation of the light measuring meter
of FIG. 7 will be described.

Upon depression of the light measuring key MK, the
flash light emitting device is fired for effecting the light
measuring, and subsequently, calculation is carned out
by taking-in the measured value. The set values are
displayed in the display portions DI2, DI3 and DI4,
while the display mode is indicated in the display por-
tion DIS, with the calculated value being displayed at
the portion DI11. In the case of the contrast display, the
measuring spots are indicated by the portions D16 and
DI7, while in the cases other than the contrast display,
the measuring spots are indicated only by the display
portion DI6. For the average value, the indication 1s
given in the formof * ™.

If the key operation is not made for a predetermined
period of time after effecting the indication, all the indi-
cations of the display section DI are automatically
erased. Meanwhile, when any one of the keys TK, ASK
and AK, and the key UK or DK are depressed, the set
value is altered together with the alteration of the indi-
cated value at the display portion DI1. After a predeter-
mined period of time from the above key operation, all
the indications at the section DI are erased. If the light
measuring key MK is kept depressed, the measured
value based on the ambient light is continuously taken-
in, and the indicated value at the display portion DI1 1s
varied, following the variation of the scene brighness.
On the other hand, when the key CK, LCK, FNK, or
FBK is actuated for changing over the mode, or the
keys AVK, or 1K to 5K are operated for changing over
the measuring points, the contents of indications are
also changed over, and if the key operations are not
effected by a predetermined period of time, all the indi-
cations are erased. In the case where the light measur-
ing is effected without using the flash light emitting
device, indications based only on the ambient light are
effected.

Reference is also made to FIG. 8 showing an electri-
cal circuit diagram of the light measuring meter of FIG.
7, which generally includes a circuit portion surround
by dotted lines and having a light measuring circuit 80
coupled to an A-D converter 82 through a multiplexer
81 so as to be supplied with power from a power source
battery E through the emitter-collector circuit of a
transistor BT1, and a micro-computer 100 (referred to
as p-com hereinbelow) whose output terminal OT2 1s
connected to the base of the transistor BT1 through an
inverter IN1 and a suitable resistor, so that the power
feeding transistor BT1 is controlled through the output
terminal OT?2 of the u-com 100 and the inverter IN1.

Referring also to FIG. 9 showing specific circuit
constructions of the light measuring circuit 80 and mul-
tiplexer 81 in FIG. 8, photoelectric elements PD1 to
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PD35 corresponding to the light measuring portions Pl
to P5 are respectively coupled. through diodes D1 to
D5 for the logarithmic compression, toO operational
amplifiers OA1 to OAS whose outpul terminals pro-
duce potentials corresponding to the logarithmically
compressed value of light intensities received by the
photoelectric elements PD1 to PDS and are coupled to
the bases of transistors BT11 to BT15 for logarithmic
expansion through field effect transistors or FET FT21
to FT25 for analog switches, while the transistors BT11
10 BT15 whose collectors are respectively connected to
the bases of current mirror transistors BT21 to BT25 are
further coupled to known circuits composed of diodes
D11 to D15 and D21 to D25 and capacitors C11 to C15,
etc. disclosed. for exampie, in Japanese Patent Publica-
tion Tokkosho No. 50-28038 and arranged to produce
voltages obtained by subjecting the integrated values of
currents flowing thereinto, at opposite sides of said
capacitors C11 to C15, to which FETFT31t0FT35are
connected for resetting said capacitors. The output
terminals of the operational amplifiers OA1 to OAS are
further coupled to analog switches of FET FTél to
FT65 through analog switches of FET FT11 to FT15
and through analog switches FET FT41 to FT45, FT11
to FT15 constitute sample-and-hold circuits in combina-
tion with capacitors C21 to C25 connected thereto,
respectively. FET FT51 to FT335 respectively con-
nected to lines leading to the circuits including the
diodes D11 to D15, and D21 to D25 and capacitors C11
to C15. the FET FTé61 to FT65 for analog switches
described earlier and a decoder DE, constitute the mul-
tiplexer 81 in F1G. 8. Based on the data from the output
port OP1 of the p-com 100, the decoder DE renders
any one of its output terminal d1 to d10 to be “High" so
as to turn ON corresponding one of the FET FT351 to
FT55. and FT61 to FT65 for applying an analog signal
from one of the capacitors C11 to C15 and C21 and C25
to the A-D converter 82.

The relationship between the data for the output port
OP1 of the u-com 100 and input data are shown in
Table 1 below

TABLE 1

_——M

Output port “High™ terminal FET turmned
OP] of decoder ON Input data
0110 di FT3] Qvl
0111 dz2 FT32 Qvi
1000 dl FTS3 Qv
1001 d4 FT54 Qv4é
1010 d5 FTS5S Qvs
1011 dé FTél Bvl
1100 d7 FT62 Bv2
1101} ds FT63 Bv3
1110 d9 FTO64 Bv4
1111 d10 FT65 BvS

M

Referring back to FIG. 8, the p-com 100 of a single
chip type includes a power on/clear circuit 101, & clock
generator 102, a RAM 103, an address controller 104
for the RAM 103, an accumulator 105, a carry flag 106,
an ALU 107, a divider 108, a ROM 110, an address
controller 109 for the ROM 110, an input flip-flop 1F1,
input ports INP1 and INP2, and output ports OUP1,
OUP2 and OUP3, etc. The features of the above p-com
100 are such that, when power is first supplied to the
u-com 100 following replacement of the power source

battery E and the like, functioning is started from the 65
particular address of the ROM 110 through actuation of

the power on/clear circuit 101. Meanwhile, under the
state of clock end or CEND, instructions are not €xe-
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cuted. and the clock generator 102 and divider 108 start
functioning, for executing the instruction from the par-
ticular address of the ROM 110, upon receipt of one
second (sec.) signal from the divider 108 or of any key
input. For the p-com 100 as described above, for exam-
ple. a model SM-4 (trade mark) micro-computer sold by
Sharp Corporation, Japan may be suitably employed.

Subseguently, the functions of respectively labelled
registers and flags in the RAM 103 will be described
hereinbelow. which include a flag SFJ for judgement as
to whether or not the firing signal for the flash hght
emitting device should be produced, a flag IFJ for de-
termining the completion of the reception of all hght
measuring data, a flag MCJ for determining whether or
not the light measuring is being effected, a flag DFJ for
determining whether or not the calculation for indica-
tion data is completed, and a flag QJF for determining
whether or not the reflected flash light amount Qvim
caused by the flash light emitting device fining upon the
light measuring is worked out, and a register DIR for
selection of taken-in data, the contents of which register
DIR are produced from the output port OP1. The rela-
tion between the contents of the register DIR and tak-
en-in data is shown in Table 1.

There are further provided a register COR for count-
ing the time from the termination of the key operation
to the de-energization of the display, a register DSR in
which the data of Af is set, a register TVR in which the
set exposure time Tvs is set, a register SVR in which the
specific film speed is set and a register BDR in which
the data corresponding to the display mode are set. The
relation of the contents and display modes for the regis-
ter BDR is shown in Table 2.

TABLE I’
DIR Data
0110 Qvl
0111 Qv
1000 Qvi
1001 Qv
1010 QvSs
1011 Bvl
1100 Bv2
1101 Bv3
1110 Bvd
1111 BvS

M

NDR1 and NDR2 are registers in which data indicat-
ing the light measuring portions corresponding to the
light measuring spots P1 to P5 and the average are set,
and in the cases other than “contrast”, the portion cor-
responding to the content of the register NDR1 1s set as
the light measuring portion. Meanwhile, in the case of
“contrast”, this will be the contrast between the por-
tions corresponding to the contents of the registers
NDR1 and NDR2. The relations between the contents
of the registers NDR1 and NDR2, and the light measur-
ing portions are shown in Table 3 below.

TABLE 2 -

BDR Display mode (display contents)

000tF Contrast (CO)

0010 Lighting contrast {(LC)

0100 Aperture value (F No.) (F)

1000 Reflected light amount caused by only flash (Qvt)
light emitting device upon photographing

1001 Brightness due to ambient light (Bv)
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. TABLE 3
NDR!
NDR Lipht measuring portion
OO0 Pl

Pl

Pl

DO T
OOt
(G HX) 4
(M1 'S
0110 Averapy

M

DPR1 is a register in which display data for the dis-
play portion D11 are set, DPR2 1s a register in which
data obtained by decoding the content of the register
BDR. i.e. display data for the display portion DIS are
set. DPR3 is a register in which data obtained by decod-
ing the content of the register NDRI1, i.e. display data
for the display portion DI6 are set, and DPR4 IS a regis-
ter in which data obtained by decoding the content of
the register NDR2, i.e. display data for the display
portion DI7 are set, DPRS 1s a register in which data
obtained by decoding the content of the register TVR
are set. which data are output from an output port OP3,
DPRS6 is a register in which data obtained by decoding
the contents of a register SVR are set, which data are
output from an output port OP4, and DPR71s a register
in which data obtained by decoding the contents of the
register DFR are set, and the content thereof 1s output
from an output port OPS. Registers QVRI1 to QVRSE,
and BVRI1 and BVRS are the registers in which the
light measuring data taken-in from the A-D converter
82 are set, and data Qv1 are set in the register QVR1,
data Qv2 in the register QVR2, data QvS5 in the register
QVRS, data Bvl in the register BVR1, data Bv4 in the
register BVR4, and data BvS in the register BVRS.
Registers OFR1 to OFRS, and QFRA are the registers
in which the reflected light amounts caused by only the
flash light emitting device during the light measuring
are set, and data Ovfml are set in the register QFR1,
data Qvfm2 in the register QFR2, data QvfmS in the
register QFRS5, and data Qvfm in the register QFRA.
Furthermore, in the RAM 103, there are provided a
register for calculation, and registers for temporarily
memorizing other data, etc., aithough not particularly
shown.
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Still referring to FIG. 8, the output terminal OT1 of 45

the output port OUP1 coupled to the A-D converter 82
feeds an A-D conversion starting signal for the A-D
converter 82, while the output terminal OT2 thereof
connected to the base of the transistor BT1 through the
inverter IN1 and suitable resistance for providing a
power feed signal for the circuit portion surrounded by
the dotted lines in FIG. 8, furthermore the output termi-
nal OT2 thereof connected to an input terminal of a one
shot circuit OS, for providing the reset signals for the
integrating capacitors C11 to C15. The terminal OT3 of
the output port OUP1 is connected to the light measur-
ing circuit 80 directly, and also to said light measunng
circuit 80 through an inverter IN2, and further to a
trigger circuit 83 of the flash light emitting device S0 as
to supply a change-over signal between the integration
during flash light emission and light measuring of the
ambient light, and the flash light emitting signal. Mean-
while, the terminal OT4 is connected to the light mea-
suring circuit 80 for providing the sample-and-hold.
From the output port OUPZ2, the content of the take-
in data selection register DIR is output as decribed
earlier. The data for the display are produced from
output terminals OP2 and OP3 of the output port

50
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OUP3. while a strobe signal for the display and key
scanning is developed from the output terminal OP9
thereof. There are further provided the input port INP1
for taking-in the digital data from the A-D converter 82
and another input port INP2 to which the key signal 1s
apphed.

The relations between the key switches of F1G. 8 and
the key buttons in FIG. 7 are such that, the switch TS
corresponds to the key TK, the switch ASS to the key
ASK. the switch US to the key UK, the switch DS to
the key DK, the switch CS 1o the key CK, the switch
LCS to the key LCK, the switch FNS to the key FNK,
the switch FBS to the key FBK, the switch 18§ to the
key 1K, the switch 28 to the key 2K, the switch 35 to
the key 3K, the switch 4S to the key 4K, the switch 3S
to the key 5K, the switch AVS to the key AVK, the
switch MS to the key MK, and the switch AS to the key
AK, respectively. The switch FAS' 1s associated with
the slide switch FAS in FIG. 7, and arranged to be
connected to a terminal FL at the “FLASH" side, and
to a terminal AM at the “"AMBI" side.

FIGS. 10(A), 10(B), 11(A), 11(B), 12(A), 12(B), and
12(C), and FIGS. 13 and 14 are flow charts showing,
functioning of the p-com 108, on the basis of which
functions of the circuit arrangement of FIGS. 8 and 9
will be explained hereinbelow.

In the flow charts of FIGS. 10(A) and 10(B) 1llustrat-
ing the overall functioning, upon input of a 1 sec. signal
or key signal in the CEND state, the p-com 100 starts
functioning according to the instruction from the par-
ricular address of the ROM 110. In a step #1, judgement
is made as to whether the signal is the 1 sec. signal or
key signal, and in the case of the 1 sec. signal, 1 sec.
function as shown in FIG. 13 is effected. Meanwhile, in
the case of the key signal, judgement is made as 1o
whether or not the light measuring switch MS is “ON".
If the light measuring switch MS 1s not “ON”, the oper-
ation of the u-com 100 is shifted to a step #5 after ef-
fecting the key judging function as shown in FIGS.
12(A), 12(B) and 12(C). On the contrary, if the light
measuring switch MS is ON, the terminal OT2 is ren-
dered to be “High”, and then, “High™ pulses are pro-
duced from the one shot circuit OS for a predetermined
period of time for turning ON the FET FT31 to FT33
and resetting the capacitors C11 to C15. Simulta-
neously, the output of the inverter IN1 s rendered to be
“Low", and thus, the transistor BT1 starts feeding the
power. In the above case, since the output terminal OT3
is “Low”. the FET FT21 to FT25 are rendered to be
non-conductive, without charging of the capacitors C11
to C15.

At a step #4, *1” is set in the light emission judging
flag SFJ, while “0” is set 1n each of the data take-in

judging flag IFJ, light measuring state judging flag

MCJ, display data completion judging flag DFJ, and
Qvfm calculation completion judging flag QJF. Subse-
quently, at the step #5, judgement is to be made as to
whether or not the take-in of the display data is com-
pleted, but since the take-in is not finished yet at the
time point when the light measuning switch MS is de-
pressed, the operation of the u-com 100 1s shifted to a
step #6 so as to judge whether or not the calculation of
the data for display is completed. If the calculation of
the display data is not finished, data for “blank™ (1e.
data for cancelling the display) are set in the display
registers DPR1 to DPR7 at a step #7, and judgement 1s
made as to whether or not the flash light is to be subse-
quently emitted. When the light measuring switch MS s
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closed. it is necessary to fire the flash light emitting
device. and the operation of the p-com 100 1s shifted 10
a step #9 so as to render the terminal OT3 to be “High",
so that the trigger signal for the flash hght emitting
device is developed from the trigger circuit 83, while, at
the same time, the FET FT11 to FT15 are rendered to
be non-conductive. and FT21 to FT25 are rendered
conductive in F1G. 9, and thus, charging of the capaci-
tors C11 to C15 is started. Afier setting *°0" in the light
emission judging flag SFJ through counting of a prede-
termined period of time T1, the terminal OT3 IS again
rendered to be “Low", whereby the FET FT21 1o
FT25 are rendered to be non-conductive, with the
charging of the capacitors C11 to CI3 being suspended
to sample and hold the integrated value at this time.

The time period required from the step #3 to the step
#9 is arranged to be longer than the time period from
starting of the power supply to the light measuring
circuit 80 up to the stabilization of said circuit. Mean-
while, the.time period required from the step #9 to the
step #12 is adapted to be longer than the time period
required for the ordinary flash light emitting device to
fully fire, and is equivalent to Tvc in the APEX value.

In a step #13, the terminal OT4 1s rendered to be
“High", with the transistors FT41 to FT4S in FIG. 9
turned ON for counting a predetermined time T2. Sub-
sequently, at a step #135, the output terminal OT4 1s
again rendered to be "“Low"™ so as to turn OFF the FET
FT41 to FT45. Therefore, outputs of the operational
amplifiers QA1 to OAS are sampled and heid in the
capacitors C21 to C25.

At a step #16, judgement i1s made as to whether or
not this step is reached by the closing of the light mea-
suring switch MS, and when this step 1s reached by the
key judging function as described later, the operation of
the p-com 100 is jumped over 0 a step #20.

In a step #17, the content of the take-in data designa-
tion register DIR is developed from the output porl
OP1. and fed to the multiplexer 81. At the time point
when the light measuring switch MS is depressed, the
content of the register DIR is at 0110 as mentioned
later, and the decoder DE in FIG. 9 renders the termi-
nal d1 thereof to be “High” for conduction of the FET
FT51, and the integrated voitage Qv1 of the capacitor
C11 is input to the A-D converter 82. In steps #18 and
#19, pulses of “High” are produced from the terminal
OT1 to start the converting function of the A-D con-
verter 82, and at a step #20, the contents of the registers
DPR1 to DRP7 for the display are output to the output
ports OP2 to OP8. In the above case, if the key judging
function described later or calculation of the display
data has been completed, predetermined indications are
effected in the display portions DI1 to DI7, and when
this step has been reached through the step #7, nothing
is displayed in the display portions DI1 to DI7. 1t is to
be noted that the output ports OP2 to OP7 have latch
functions and maintain the existing output data until
such data are altered.

In a step #21, judgement is made as (o whether or not
the light measuring is under way, and if not, the opera-
tion of the p-com 100 is shifted to a step #28 so as 1o
reset the register for the display time counting and the
u-com 100 becomes the CEND state. If it is judged In
the step #21 that the light measuring is under way, the
data from the A-D converter 82 are taken-in from the
input port IP1. The time period required from the step
#18 to a step #22 is arranged to be longer than a time
period required for the A-D conversion.
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Subsequently, in a step #23, it 15 judged whether or
not the light measuring switch MS 1s closed, and if not,
judgement is further made as o whether or not the data
take-in has been completed at a step #24. If the data
take-in has been finished. the terminal OT2 is rendered
o be “Low". with the power feeding transistor BTI
turned OFF, and "0 is set in the light measuring pro-
ceeding judging flag MCJ, while the data 0110 desig-
nated Qv1 are set in the take-in data selecting remster
DIR. and the counter register COR 1s reset and the
p-com 100 becomes the CEND state.

If the light measuring switch M5 1s closed or data
have not been taken-in at a step #23 or #24. the opera-
tion of the p-com 100 is shifted to a step #29. In the step
#29 the content of the register DIR is judged, on the
basis of which the data taken-in are set in the register
corresponding to said data. More specifically, if the
content of the register DIR is 0110, the data are of Qvl
and set in the register QVR1, and if 1001, the data are of
Qv4 and set in the register QVR4, and if 1101, the data
are of Bv3 and set in the register BVR3, while if 1111,
the data are BvS which are set in the register BVRS.
Meanwhile. the contents of the register DIR increases
by one at a step #31. And a judgement 1Is made as to
whether or not the carry flag 106 is rendered to be 1"
at a next step #32 (i.e. whether or not the result of the
calculation has become 10000), and if 1t 1s not of 17,
“0" is set in the take-in judging flag 1FJ, and the opera-
tion of the u-com 100 is shifted to a step #5 in FIG.
10(A). When the carry flag 106 has become **17°, it may
be regarded that the content of the register DIR before
the addition at a step #30 was 1111, and thus, taking-in
of ten data has been completed. Accordingly, 17 1s set
in the take-in completion judging flag IFJ, with subse-
quent setting of 1011 in the register DIR, and at steps
#36 to #38, the outputs of the operational amplifiers
OA1l to OAS in FIG. 9 are sampled and held on the
capacitors C21 to C25, and the operation of the p-com
100 is returned to the step #35.

The taking-in of the light measuring data will be
described again more in detail hereinbelow.

Upon closing of the light measuring switch MS, the
flash light is emitted, at a first time, for effecting the
integrating function, and the light measuring value of
the ambient light is successively sample and held. Sub-
sequently, the content 0110 of the register DIR is output
10 take-in the data Qv1 through A-D conversion for
setting in the register QVRL. Then, “1” is added to
0110, which data are output so as to subject the data
Qv2 to A-D conversion for setting in the register
QVR2, and by the addition of ‘1" to 0111, similar func-
tioning as described earlier is subsequently repeated,
and when the result of calculation for adding **1" to the
register DIR is overflowed (carry is **1"), taking-in of
all the data has been completed. Thereafter, the light
measuring value of the ambient light is again sampled
and held so as to follow the variation of the ambient
light, while 1011 is set in the register DIR so that only
the data of the ambient light are subsequently taken-in.

Then, the operation of the p-com 100 is reverted to
the step #85, and after effecting the calculation as shown
in FIGS. 11(A) and 11(B), the data Bv1 are again sub-
jected to A-D conversion, with the calculated value
being indicated for taking-in the data for Bvl, and if the
light measuring switch MS is open at this time, the state
of CEND is established through the steps subsequent to
the step #24. In the case where the light measunng
switch MS has been closed in the above case, the data
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taken-in are set in the register BVR1, with **1” added to
the register DIR, and the register IFJ is further ren-
dered to be “0" and the operation of the p-com 100 s
returned to the step #5. and thereafter, functionings
similar to those described earlier are repeated. Accord-
ingly, if the light measuring switch MS has been opened
at the time point when the first data taking-in 1s com-
pleted. calculations and indications are effected based
on the take-in data at this time. Meanwhile, if the hight
measuring switch MS remains closed, the display also
remains as before until the second taking-in of the hight
measuring value based on the ambient hght has been
completed, and upon completion thereof, the calcula-
tions and display of the second data are effected again.
Meanwhile, when the first data take-in loop 1s started,
the taking-in is repeated until the data have been com-
pletely taken-in, even if the light measuring switch MS
is opened during such time period, and at the time point
where the taking-in has been completed, the state of
CEND is established.

Referring also to FIGS. 11{A) and 11(B) showing the
flow charts for the calculation functions illustrated in
FIG. 10(A), at a step #41, judgement 1S made as (O
whether or not the calculation of the light emitting
amount Qvfm only for the flash light emitting device
during the light measuring period has been completed.
Since the calculation is not yet finished at the time point
where the first data taking-in has been completed, the
operation of the u-com 100 is shifted to a step #42, and
if the step #41 is reached, upon completion of the data
taking-in subsequent to the second time or by the key
judging function, the operation of the p-com 100 1s
shifted to a step #45. At the step #42, calculations as
follows are effected.

The light measuring data set in the registers QVR1 to
QVRS are represented by

Ovt = lﬂgl(zﬂvl—?"ﬁ:‘ + zﬂvfml] (4-1)

Ov5 = log(2B7i—Tw 4 2Qvm3y (45)

Therefore, based on the above data, the data of the
registers BVR1 to BVRS and the fixed data Tvc, equa-
tions as follows are calculated.

Ovl — (Bvl — Tw) = Al (5-1)

Ov5 — (BvS — Tw) = AlS (5-3)

The data A11 to A15 thus worked out are converted
into data for log(2811 — 1)~logx(2415>—1), and by add-
ing these data to the data of (Bvl—Tvc)~(Bvd—Tvc),
the following equations are worked out.

Ovim| = (Bvl — Tw) + loga(28! — 1) (6-1)
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continued

OvfmS = (ByvS — Twe) 4 JogH{(221 - 1) (6-5)

At a step #43, the data for the average value Qvim
are obtained, based on the data Qvfml to QvimS
worked out at the step #42. In this embodiment, de-
scription will be made with reference to the case of the
weighted average, with the weighting of the light mea-
suring value at the portion P1 being set 10 be 1 and that
at the portions P2 to PS5 set to be 0.4. Accordingly. the
light measuring in this case i1s equivalent to the center-
weighted averaged light measurement. The average
value Qvfm is represented by

(16-11
Qvim =

(2 )

where the relations log: 0.4=—1.3, log;2.6=0.7 are

utihized.
Subsequently, the equation

1 - U4 » 4

Oviml —(Qvim2 - 1.31=al

is worked out and transformed into log2(22! + 1) for the
calculation of

Qvim12={(Qvim2 — 1.3} +log»(2“ L+ 1)

and the data Qvfm12 in the relation as follows are ob-
tained.

2aQv/mil _ pOvfml 2(¥/m2 - 1.3

Thereafter, the equation

Qvim12 —(Qvim3—1.3}=al

is calculated and transformed into log2(222+ 1) for the
calculation of

Qvim13=(Qvim3— 1.3)+log2(2%2 + )

and the data Qvfm13 in the relation as follows are
worked out.

2QvfmI3=IQvfmIZ+1Qﬂm3— 1.3

Subsequently, in the similar manner as above, the data
Qvfm15 in the following relations are obtained.

QuimiS =logy(2@Wm! 4 2Qwm2— 1.3 gOvfm3— 1.3
10‘*}“?"4— .. +20‘l’ﬂ'ﬂ5- 1._1)

Upon subtraction of 0.7 from the above data, the
value Qvfm is obtained as is clear from the equation
(16-2).

Meanwhile, when the light measurement is effected
without firing the flash light emitting device or the
object to be measured for the light intensity is located at
a long distance, or the reflected light flash amount 1s
extremely small as compared with the light amount of
the ambient light, the reflected light amount 2¢¥™ by
the flash light during the light measurement undesirably
becomes O as represented by
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Ov - (Bv - Tve)=A1=0

In the above case. the value Qvfm become — oc, but
when the data A11 to A15 become the data correspond- 5
ing to values less than predetermined values (for exam-
pie 0.1), data corresponding t0 — o0 are set in the regs-
ter where the value Qvim is to be set. Furthermore,
even in the process of calculating the average value
Qvfm, if a becomes the data corresponding to the value
less than the predetermined value (for example —3.8),
the minuend is arranged to be output as it is. More
specifically, for example, in the relation a2= — 3.8, the
data are so arranged that Qvim12=Qvim13. Similarly,
for example, when Qvfm2 is of data corresponding to
_ .. the relation is so arranged as Qvfml = Qvimll.

In the step #45, based on the data Af in the register
DFR and the calculated data Qvfml to QvifmS and
Qvim, the equations as follows are calculated so as 10
work out the reflected flash light amounts Qvfl to QviS
and Ovf of the flash light during photographing

10
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20

Ovfl = Qviml — Af (7-1)
| 25
Qvis = Qvims — Af {7-5}
I (7-6)
Qvf = Qvfm — Af
30

In the above case also, when the data Qvim are corre-
sponding to — «, the data Qvf are arranged to remain
as corresponding to — «. Subsequently, at a step #46,
the average value Bv is obtained based on the light
measuring data Bv1 to BvS taken-in the registers BVR1
to BVRS. In this case, the average value Bv is repre-
sented by the following relation in the similar manner as
in the average value Qvim, and may be worked out in
the similar fashion to the calculation in the step #43.

35

(17)
J— | zﬂvl i 0'5i23v2 | Zﬂr.’i | 281!4 | 28#52
By = log 7 04 x 4

45
At a step #47, based on the contents Bvl to BvS of

the resisters BVR1 to BVRS, the data Tvs for the expo-
sure time set in the register TVR, and the data Bv calcu-
lated in the step #46, calculations are made as follows.

50
Bvl — Twvs
BvS — Tvs 33
Bv — Tvs

Subsequently, in a step #48, following calculations .,
are effected for working out the data AL1to ALa corre-
sponding to the lighting contrast.

(8-1)

Qvfl — (Bvi — Tvs) = ALl
y . 65

Qvfs _ (Bvs — Tvs) = ﬁLs (8-3)

24

-continued

{K-b)
- Al

"Gﬁ" S iiv Tws)

In the above case, if the value Qvf is of the data corre-
sponding to — o, AL 1s also sel for the data correspond-
ing to — oc. Thereafter, the data worked out are con-
verted into data corresponding 1o loga(23L1+1)-
~loga(284a4+1), and by adding these data 10
(Bvl —Tvs)~(Bv3—Tvs}, calculations as follows are

effected.

Ovil - (Bel - Tw) + Iugg(:'.‘y'l + 1) (9-1)

Ovis = (BvS — Tvs) 4 log223" + 1) (9-%)

In other words, it may be regarded that the hght
amount owing to the ambient light during the photo-
graphing and flash light has been worked out. In the
above case. when the value AL is of the data corre-
sponding to those less than the predetermined value (for
example — 3.8) or of the data corresponding to — «, the
relation is as follows,

Qvt = Bv — Twvs

Subsequently, in a step #49, the average value Qvt 1s
worked out based on the data Qvtl to Qvt5 calculated
at the step #48. The value Qvt 1s represented by

Qvi = lﬂgz{ }
I

The above calculation is effected in the similar man-
ner as in the steps #43 and #46.

In a step #50, it is judged whether or not the content
of the display mode judging register BDR is “1". If it 1s
1" the mode is for displaying the contrast.

Meanwhile, at a step #51, data Qvt corresponding 10
the register NDR2 are subtracted from the data Qvt
corresponding to the register NDR1 in which the data
corresponding to the light measuring portion are set,
and thus, the contrast between the light measuring por-
tion corresponding to the data of the register NDRI1
and that corresponding to the data of the register
NDR2 is worked out as follows. |

(18)
20w 4 0.4(20v2 4 203 4+ 20W 4 20v5)

! - 04 x 4

AC =Qvi{NDR1)—Qvt(NDR2) (3)

The data AC (represented by COD in the flow chart)
thus worked out are converted into data for display so
as to be set in the register DPR1 and further, the data of
the register NDR2 are also decoded and set in the regis-
ter DPR4.

In the case where the data for the register BDR are
not of “1” in the step #50, it is judged whether or not
the register BDR is of 2" at a step #54. If 1t is of “27,
the mode is for the display of lighting contrast as shown
in Table 2. In a step #58, based on the lighting contrast
AL obtained in the calculation at the step #48, the data
for the lighting contrast (represented by LCD (NDR1)
:n the flow chart) of the light measuring portion corre-
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sponding to the content of the register NDR1 are de-
coded into the display data for setting in the register
DPR1. In the above case, when the data for the lighting
contrast AL correspond to — «, display data by which,
for example. the indication —[1 is effected at the dis-
play portion DI1, are set in the register DPR1.

In the case where the content of the register BDR 1s
not of *2" in the step #54, judgement is subsequently
made in a step #56 as to whether or not the content 1S
of »4". If it is of **4™, the mode is for indication of the
aperture value which provides the optimum eXpOsure.
In this case. the equation as follows i1s worked out, based
on the data Qvt (NDR1) of the light amount at the Jight
measuring portion corresponding to the content of the
register NDR1 and the film speed Sv set in the register
SVR.

Qvi(NDR1)+ Sv = Av(NDR1) (15)
The data thus worked out (represented by AVD in

the flow chart) are decoded into the data necessary for

indication in F number and set in the register DPR1.

When the content of the register BDR is not of **4™ in
a step #56, the content is of 8" as 1s seen from Table 2,
which is the mode for displaying the reflected light
amount Qvf due to the flash light emitting device firing
upon photography or thé brightness Bv due to the ambi-
ent light. In a step #859, it is judged whether or not the
input flip-flop IF1 1s set, with the switch FAS con-
nected to the terminal FL. If the switch FAS 1s con-
nected to the terminal FL, the data Qvf corresponding
to the reflected light amount of the light measuring
portion which corresponds to the content of the register
NDR1 are decoded into display data for setting 1n the
register DPR1.

In a step #61, since no display is given at the display
portion D17 except for the case of the display mode for
contrast, blank data are set in the register DPR4. Mean-
while, in a step #62, the content of the register BDR is
decoded so as to be set in the register DPR2, which data
serve as the display data for the display portion DIS.

In the case where the input flip-flop 1F1 is not set in
the step #59, the switch FAS has been connected to the
terminal AM, and the mode is for the display of the
scene brightness due to the ambient light. In the above
case, the content of the register BDR is made to be ‘g
through addition of **1” thereto, and simultaneously, the
data Bv for the scene brightness at the light measuring
portion corresponding to the content of the register
NDR1 are decoded so as to be set in the register DPR1,
while the content of the register BDR is decoded for
setting in the register DPR2, and then, “1” is subtracted
from the content of the register BDR, with data for
blank being set in the register DPR4, and thus, the
operation of the u-com 100 is shifted to a step #68.

In the step #68, the data of the register NDR1 are
decoded so as to be set in the register DPRJ. In the
above case, the data to be set are such that, for the
display at the light measuring portions P1 to PS5, ordi-
nary indications of 1 to § are effected, while for the
indication of the average value, the display “A™ is
made. In a step #69, the data of the register TVR are
decoded into data necessary for displaying the exposure
time and set in the register DPRS. Furthermore, in a
step #70, decoding is effected into data necessary for
indicating ASA sensitivity based on the data of the
register SVR and set in the register DPRS6. In a step
#71, decoding is also effected, based on the data of the
register DFR, into data necessary for displaying Af so
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as to be set in the register DPR7, and subseq uently, after
setting 1" in the flag DF] for judging whether or not
the setting of the indication data has been completed,
the operation of the p-com 100 1s shifted to the step #16
(FI1G. 10(B)).

The functions related to the flow-charts of FIGS.
11(A) and 11{B) will be summarized as follows.

When the flow is first entered upon effecting the light
measurement. the reflected light flash amounts Qviml
to QvfmS and Qvfm are calculated. Meanwhile, with
the light measuring key MS being kept depressed. when
the light measuring data Bvl to Bv3 are again taken-in
and the operation of the —com 100 has entered this
flow. the calculations of the reflected hght amounts
Qvim1 to QvfmS and Qvim are not effected, Qvim of
the flash light emitting device are not effected, but cal-
culations subsequent to the step #45 are performed,
based on the data previously worked out. Subsequently,
the data Qvfl to Qvf5, Qvi. Bv, AL11to ALS, ALa, Qvtl
to Qvt5 and Qvi are calculated, and thus, the data corre-
sponding to the set display modes are sel in the display
registers DPR1 to DPRT.

For displaying the contrast, the difference between
the data Qvt corresponding to the position which corre-
sponds to the content of the register NDR1 and the data
Qvt corresponding to the position which corresponds
to the content of the register NDR2 is displayed at the
display portion DI1, and the position corresponding to
the register NDR1 is displayed at the display portion
DI6. while the position corresponding to the register
NDR2 is displayed at the display portion DI7. The
display portion DIS is indicated with “C ON", and the
set exposure time is displayed at the display portion
D12, the film speed, at the display portion DI3, and Af,
at the display portion DI4.

In the case where the lighting contrast is to be dis-
played, the lighting contrast at the position correspond-
ing to the content of the register NDRI1 is displayed at
the display portion DI1 in the value of APEX system,
and the position which corresponds to the content of
the register NDR1 is displayed at the display portion
DI6, while nothing is displayed at the display portion
DI7. Meanwhile, “L.CON" is displayed at the display
portion DIS, with set values being displayed at the
display portions D12 to DI4.

For displaying the data for Qvt, the Qvt at the spot
corresponding to the register NDR1 is indicated at the
display portion DI1 in the value of the APEX system,
and other indications are the same as for the lighting
contrast. Meanwhile, in the case of displaying aperture
values for obtaining the optimum exposure, the F num-
ber is displayed at the display portion D11, with "F
NO.” displayed at the display portion DIS, while other
indications are the same as for the lighting contrast. For
the indications of the reflected light amount due to the
flash light emitting device and the brightness due to the
ambient light, the data Qvf and Bv are respectively
displayed in the APEX values, with simultaneous indi-
cations of “FLA” or “AMB".

It should be noted here that the values to be indicated
in the above case need not necessarily be in the APEX
system, but the contrast, lighting contrast and Af may be
arranged to be displayed by the linear system, and that,
with respect to the reflected light amount, it may be so
arranged as to work out the equation Qvf+Sv=Avffor
displaying the aperture value which provides the
proper exposure only by the light emitting amount, or
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that aperture values corresponding to Ev=Bv+5v or
Av=Bv+Sv—Tv may be arranged to be displayed
instead of Bv.

Reference is further made to flow-charts in FIGS.

28

operation of the u-com 100 is shifted to a step #5 for
effecting a new indication.

In the step #107. the operation of the p-com 100 1s
shifted to a step #109 when the switch FBS 1s not

12(A). 12(B) and 12(C) illustrating the key judging 5 closed. Steps #109 (o #132 relate 1o the flow for setting

functions.

In the case where the light measuring switch M5 1s
not closed at the step #2 in F1G. 10(A), the operation of
the pu-com 100 is shifted to a step #80. n which, 1t 1s
judged whether or not the switch S1s closed. and if not
closed. the operation of the p-com 100 is further shifted
1o a step #87. while on the contrary. if the switch AS 1s
closed. judgement is made as to whether or not the up
switch US is closed. If it is closed, judgement 1s made as
to whether or not the content of the Af setting register
DSR is at an upper limit, and if at the upper limit, the
operation of the p-com 100 is shifted to the step #3. but
if the content of the register DSR ts not at the upper
limit. the data corresponding to iEv is added to the
content of the register DSR, and the step 1s shifted to
the step #5. Upon judgement that the up switch US 1s
not closed at the step #81. it is judged whether or not
the down switch DS is closed at the step #84. If the
above switch DS is closed, judgement is further made as
to whether or not the content of the register DSR is at
a lower limit. and if it is at the lower limit, the operation
of the p-com 100 is shifted to the step #3. while on the
contrary, if the content of the register DSR is not at the
lower limit, the operation of the p-com 100 1s shifted to
the step #85 after subtraction of the data corresponding
to }Ev from the content of the register DSR. If 1t is
judged at the step #84 that the switch DS is not closed,
either, the operation of the p-com 100 is moved on to
the step #28, and after resetting the display time count-
ing register COR, and the p-com 100 1s brought into the
CEND state.

Accordingly, if the switches AS and US or DS are
kept closed during the display of data, Af is altered, and
data newly worked out based on the altered data are
displayed. When both of the above switches are kept
closed, the value Af is altered at each predetermined
period of time, and the calculated value is also altered
for the display. Meanwhile, when the two switches are
closed during the period not for the display, no display
is effected, although the content of the register DSR is
altered.

Steps #87 to #93 relate to the flow of the exposure
time setting function, similar to the setting of the value
Af. In the above case, the content of the register TVR 1s
altered at a unit of 1Ev. Meanwhile, steps #94 to #100
relate to the flow for setting the film speed, similar to
the setting of the value Af. In this case, the content of
the register SVR is altered at a unit of §Ev.

When the film speed setting switch ASS is not kept
closed at the step #94, the operation of the u-com 100
is shifted to a step #101. Steps #101 to #108 relate to
the flow for the display mode setting, and if the switch
CS is kept closed, the mode is for displaymng the con-
trast. with 0001 set in the register BDR. When the
switch LCS is kept closed, the mode is for displaying
the lighting contrast, and 0010 is set in the register
BDR. Meanwhile, if the switch FNS is kept closed, the
mode is for displaying the aperture value, with 0100 set
in the register BDR, and when the switch FBS 15 kept
closed, the mode is for displaying the reflected light
amount due to the flash light emitting device or the
brightness, with 1000 set in the register BDR, and the
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data corresponding to the light measuring portions in
the registers NDR1 and NDR2. In the above case,
judgement is first made as to whether or not the data for
the portion corresponding to the closed switch are in
agreement with the content of the register NDR1, and
if such data are in agreement therewith, the operation of
the p-com 100 is shifted to the step #3, with the con-
tents of the registers NDR1 and NDR2 left as they are.
while on the contrary, if these data are not in agreement
therewith. the content of the register NDR1 is trans-
ferred into the register NDR2, and the data for the
portion corresponding to the closed switch are set in the
register NDR1 and the operation of the p-com 100 18
shifted to the step #5, and thus, fresh data are displayed
at the steps subsequent to the step #5. In the step #129,
if the switch AS is not kept closed, the operation of the
p-com 100 is shifted to the step #28. and the display
time counting register is reset, and the p-com 100 be-

- comes the CEND state.
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Referring to F1G. 13 showing a flow-chart for the 1
sec. function, if it is judged that the signal is of the 1 sec.
signal at the step #1 of F1G. 10(A), the operation of the
i-com 100 is shifted to a step #140. In the step #140, 1t
is judged whether or not the display time counting
register COR is overflowing, i.e. whether or not a pre-
determined period of time is lapsed after resetting of the
register COR. If the register COR 1s not overflowing,
“1" is added to the content of the register COR and the
u-com 100 becomes the CEND state, while, if it 1s over-
flowing, 0" is set in the data taken-in completion judg-
ing flag IFJ and the display-data calculation completion
judging flag DFJ so that no display is effected even if
any key function (except for that of the light measuring
switch) is performed thereafter, with the blank data set
in the display register so as to be output, and the u-com
100 becomes the CEND state. Therefore, when the
predetermined period of time is lapsed after the register
COR has been reset (i.e. the light measuring switch MS
is opened or other key operations are effected), the
display is erased and subsequently, remains erased, un-
less the light measuring switch MS is closed for effect-
ing the light measuring calculation again.

Referring further to FIG. 14 showing a flow-chart
for the power on/clear functions upon starting of
power supply to the u-com 100 due to replacement of
the power source battery E, etc., when the power feed-
ing to the u-com 100 is initiated, the u-com 100 starts
functioning following the instruction from the specific
address of the ROM 110 based on the function of said
power on/clear circuit 101. In a step #1850, specific
exposure time Tvsc (for example, 1/60 sec.) 1s set in the
register TVR, the film sensitivity Svc (for example,
ASA 100) is set in the register SVR, and the value Afc
(for example, 0) is set in the regster DFR. Subse-
quently, the data 6 corresponding to the average are set
in the register NDR1, while the data 1 corresponding to
the central light measuring portion P1 are set in the
register NDR2. At a step #152, the data 0001 corre-
sponding to the contrast display mode are set in the
display mode selecting register BDR, and the data 0110
for taking-in Qv1 are set in the take-in data selecting
register DIR. Thereafter, for arranging that the display
is not effected when the key operations other than that
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of the light measuring switch MS is made, 0" 1s set in
the take-in completion judging flag IFJand display data
calculation completion judging flag DFJ, with blank
data being set in the display data setting register so as 10
be output and the p-com 100 becomes the CEND state.
It is to be noted here that, although in the foregoing
embodiment. the weighted average is described to be
obtained for the average value, the average value ob-
tained need be limited to the weighted average, but may
be of a harmonic average or geometrical average. In the
first place, the geometrical average Is represented by

2ol aad | ad

which will be converted Into

x ={x1+x2+x3+ x4+ x8)/5

which may be worked out by the normal calculating
capacity of the p-com 100. On the other hand, the har-
monic average is represented by

- 5
N = log> -
B-( IND a2 gl g s )

and, since logs 5=2.3, further transformed into

1:2_3—]032{2"«“+2—_T2+1__13+2_I4+2_15)

Here, upon definition that

2—.:15:1—3:1_!__2-13_+_2-*x3+2—x4+2—.r5

for obtaining x18, the relation as follows may be estab-
lished

x=2.3+x15

Firstly, on the assumption that
x1— x2ms 31
the relation will be
5 x12 gy —xl 4 7~2x2_2-X2(} 4+2—B)
and thus, the following relation will be obtained

x12=x2—logx] +2— 81

Subsequently, on the assumption that

x12— x3=L2

the relation as follows will be established

x13=2x3—loga(1+2—F2)

Thereafter, the relations will be
x13—xd4=33
x14=x4— loga(1 +2 A7)
x14 — x5m= 34

:-:15=x5-logz(l+2“‘ﬂ4)
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and thus, x15 and also x are obtained.

In the above instance, although description 18 not
given on the case where the data have exceeded the
display limits, in such cases were the data goes over the
display limits, it may be so arranged, for exampie, as
disclosed in Japanese Patent Apphlicanon No.
54-154753. that data for critical values and blank data
are alternately output upon judgement that the data
have exceeded the display limits, 50 as to turn on and off
the critical values for display.

Referring to FIG. 15 showing a modified display
system according to the present invention, al display
portions DP1 to DPS corresponding in positions Lo the
respective light measuring portions P1 to P3. the data
obtained based on the light measuring values of the
respective light measuring portions are displayed, while
the average value is indicated in a display portion DP6,
with a display portion DP7 arranged to indicate the
display modes. These display portions as described
above may be constituted by liquid crystal panels for
indication in a view finder (not shown).

For displaying the contrast by the above display
device, the display portion DP6 is kept blank, whtle in
the display portions DP1 to DPS, the contrast between
the average and each of the light measuring portions 1
displayed. By the above arrangement, the contrast be-
tween the respective light measuring portions P1 to P5
may be directly read, since they are equivalent to the
difference between the respective indicated values.

Reference is made to FIG. 16 showing a modification
of the light measuring circuit described with reference
to FIG. 9. In this modification, during the integrating
function, the output of the transistor BT21 is converted
into a voltage through a resistor R11 coupled thereto
and to the emitter of the transistor BT11, and only the
variation of the above voltage is taken out by a high
pass filter constituted by a senes connection of a capaci-
tor C31 and a resistor R21, which is coupled to opposite
ends of the resistor R11. More specifically, to a positive
input terminal of an operational amplifier OA6é con-
nected to the capacitor C31, a potential corresponding
only to the variation of the output current of the photo-
electric element PD1 due to the reflected light intensity
by the flash light emitting device is impressed, and s
converted into a current by a circuit constituted by the
operational amplifier OA6 whose output is connected
to a base of a transistor BT31, a resistor R31 connected
to the emitter of the transistor BT31 which is further
connected to a negative input terminal of the amplifier
OAS6, and a transistor BT41 whose base and collector
are connected to the collector of the transistor BT31,
and the converted current thus obtained is caused to
flow into the circuit constituted by the diodes D11 and
D21 described earlier with reference to FIG. 9. Ac-
cordingly, the integrated voitage of the capacitor Cl11
may be regarded as corresponding to Qviml, and thus,
it becomes unnecessary to work out Qvfml from the
values Qv1 and Bvl.

It should be noted that the concept of the light mea-
suring device according to the present invention may be
applied to an exposure control device of a photographic
camera. In the above case, it may be so arranged, for
example, that, before starting of the exposure control,
the flash light emitting device is preliminanly caused to
emit flash light. And the light measuring device obtains
the light amount to work out the contrast and exposure
control values for the indication of the contrast, and
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that the actual exposure control is effected after a pho-
tographer has checked such indication. In the above
case. the exposure may be adapted to be controlled by
the calculated exposure control value.

As is clear from the foregoing description, according
to the light measuring device of the present invention, if
the set value is successively altered while watching the
contrast measured and displayed so as to take the photo-
graph at the set value when the contrast reaches the
desired value. it becomes possible to obtain photo-
graphs with desired contrast values through quantita-
tive control of the contrast. which has been considered
impossible up to the present.

SECOND EMBODIMENT

In a second embodiment of the present invention
which is 1o be described hereinbelow with reference to
FIGS. 17 to 29, the basic concept is to control the con-
trast in the scene to be photographed through employ-
ment of the auxiliary light source, for example, the flash
light emitting device such as an electronic flash and the
like.

More specifically, when the brightness at two por-
tions are denoted by 28! and 282, and the reflected
light amounts from the two portions by the auxiliary
light are represented by 20°1 and 29Y2 respectively, it
may be so arranged that the value Tvx satisfying the
equation

{zh"ri - F'v.t+ zglﬁ )/(23?2- ?‘w.:_‘_zgm):zam (1-1)
s obtained so as to control the exposure time to 2~ 1'%,
with the auxiliary light source being fired at the hght
emitting amount during the light measuring, whereby
the contrast at the two portions reproduced on a photo-
sensitive member is controlled to Acs.

Reference is made to an electrical block diagram of
FIG. 17 showing the construction of the light measur-
ing device according to the second embodiment of the
present invention in which the hatched signal lines rep-
resent those which deal with signals of a plurality of
bits.

In FIG. 17, the light measuring circuits 1 and 2 re-
spectively for measuring different portions in the scene
to be photographed have specific constructions as al-
ready described in detail with reference to FIG. 9 for
the first embodiment. The change-over switches S1 and
S2 are adapted to switch over the outputs of the light
measuring circuits 1 and 2 between the integration cir-
cuits 3 and § and sample-hold circuits 4 and 6, and ar-
ranged to be connected to the terminals F1 and F2 by
the light measuring starting signal (not shown) and kept
connected to said terminals F1 and F2 for the predeter-
mined period of time 2—7% which is longer than the
time period required for the full light emission by an
ordinary flash light emitting device, while the switches
S1 and S2 are kept connected to the terminals Al and
A2 during the periods other than the above. The switch
S3 is closed by the light measuring starting signal {not
shown) so as to fire the flash light emitting device FL.
The output of the integration circuit 3 has the value
Qv1 which satisfies the equation

28v1 -- Tve o v/ — 20 (4'-1)

wherein Bv1 is the scene brightness due to the ambient
light, 2— 7 is the integrating time, and 20v/m] is the
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reflected light amount by the flash light emitting device
during the light measuring as also described earlier.

Similarly, the output of the integration circuit §1s of
the value Qv2 which satisfies the equation

p LN Fve 2(_)1_“]#12 . ¥ (4'-2)

The sample-and-hold circuits 4 and 6 are arranged to
simultaneously sample and hold the outputs Bv1l and
Bv2 of the light measuring circuits 1 and 2 at every
predetermined period of time after the switches S1 and
S? have been connected to the terminals Al and AZ.
The sample-and-hold is effected, 1n 1ts timing, immedi-
ately after completion of the integrating function and
maintained thereafter to such an extent that the display
does not flicker afier elapse of a predetermined period
of time subsequent to the termination of the calculation
and display functions.

Upon completion of the first sample-and-hold, the
analog multiplexer 7 first applies the signal for Qvl to
the A-D converter 8, and subsequently, develops the
signal for Qv2, and then, produces signals in the order
of Bvl and Bv2. Meanwhile, upon completion of the
sample-and-hold subsequent 10 the second time, the
multiplexer 7 outputs only the signals for Bvl and Bv2.
The A-D converter 8 connected to the analog multi-
plexer 7 is arranged to subject the analog signal from
the analog multiplexer 7 to the A-D conversion. The
digital de-multiplexer 9 coupled to the A-D converter 8
is further connected to the register 10 where the data of
Qv1 are set, the register 11 where the data for Qv2 are
set, the register 12 where the data for Bvl are set and
the register 13 where the data for Bv2 are set. Upon
termination of the first sample-and-hold, the above dig)-
tal de-multiplexer 9 respectively applies the first A-D
conversion value Qv1l to the register 10, the second
A-D conversion value Qv2, to the register 11, the third
A.D conversion value Bvl, to the register 12, and the
fourth A-D conversion value Bv2, to the register 13,
and upon termination of the sample-and-hold subse-
quent to the second time, also applies the first A-D
conversion value Bv1 to the register 12, and the second
A-D conversion value Bv2, to the register 13. Accord-
ingly, the contents Qv1 and Qv of the registers 10 and
11 are not altered once set, unless integration is again
effected by the operation of the light measuring button,
etc. (not shown). The data output circuit 14 from which
the APEX value Tvc of the integration time is output is
connected to a calculation section A to be mentioned
below.

It is to be noted that the circuit portion of the light
measuring device of FIG. 17 so far described 1s gener-
ally similar to that in the circuit arrangement in FIG. 1,
with like parts being designated by like reference nu-
merals.

The calculation section A coupled to the registers 10
to 13 and data output circuit 14 is intended to calculate
the light amounts Qvim1 and Qvfm2 reflected from the
object to be photographed to the respective light mea-
suring portions of the light measuring circuits 1 and 2,
owing to the light emission by the flash light emitting
device FL based on the data from the registers 10 to 13
and the circuit 14, and is arranged to function upon
completion of the data take-in to the registers 10, 11, 12
and 13, and upon termination of the calculations of the
data Qvim1 and Qvim2, not to function unless the data
in the registers 10 and 11 are altered, i.e. unless the
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integration function is effected by the operation of the
light measuring button, etc. (not shown).

Referring to the block diagram of F1G. 18 specifi-
cally showing the contents of calculation in the calcula-
tion section A, the calculation contents thereof will be
described hereinbelow.

The subtraction circutts A7 and AS, the data Bvl and
Bv2 from the registers 12 and 13, and the data Tvc from
the data output circuit 14 are applied so as to work out
Bv1 - Tvc and Bv2 —Tvc, the data of which are respec-
tively input to subtraction circuits A3 and A4 coupled
to said circuits A7 and A8, and based on the data there-
from and the data Qv1 to Qv2 from the registers 10 and
11. following equations are worked out.

Ovl—(Bvl-Tvei= A1l (5-1)

Qv2—(Bv2-Tve)=A12 (5-2)

The data A1l and A12 thus obtained are apphed (o
data converting ROM A5 and A6 connected to the
subtraction circuits A3 and A4 so as to be converted
into data for log>(s&!!—1) and log2(23'2 —1), and these
data and the data from subtraction circuits A7 and A8
are applied to addition circuits A7a and A8a connected
to the ROM AS and A6 to work out the following

equations.

(Bvl— Tvci+logx23 1 — 1)y=Qviml (6-1)

(Bv2 - Tve)+ logx(28121 — 1) =Qvim2 (6-2)
and the data thus worked out are set in registers 70-1
and 70-2 coupled to the addition circuits A7a and A8a.
The contents of these registers are not altered unless the
integration function is effected again, since the calcula-
tion thereof is not performed so far as the integration is
not effected again.

The process how the data Qvfml and Qvim2 are
worked out by the above equations 6-1 and 6-2 1s de-
scribed hereinbelow.

Upon elimination of Qv1 and Qv2 from the equations
4'-1 and 4'-2, and 5-1 and 5-2, the relations will be

2Qv/m) _ 28vi— Th:‘(zﬁl I 1)

av/ml _ 9Bv2 — Trf{zﬁll -1

and by taking the logarithm of both sides of each of the
equations to the base of two, the equations 6-1 and 6-2
are obtained.

In FIG. 17, circuit 23 for producing the data Af by
which the light emission amount of the flash light emit-
ting device FL during the photographing should be
altered from the light emission amount upon light mea-
suring, and a contrast data output circuit 73 for produc-
ing the data corresponding to the set contrast Acs, are
coupled to a calculation section B which works out the
light amounts Qvfl and Qvf2 reflected from the object
to be photographed to the two light measuring portions
following light emission by the flash light emitting de-
vice FL. during the actual photographing and the expo-
sure time Tvx necessary for obtaining the set contrast
Acs, on the basis of the data from the circuit 23, the
contrast data output circuit 73, the data from the regis-
ters 70-1 and 70-2 provided in the calculation section A
(FIG. 18), and the data from the registers 12 and 13.

FIG. 19 shows a block diagram showing specific
calculation contents of the calculation section B. Before
the description with reference to FIG. 19 proceeds,
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calculations to be effected in this case will be explamed
hereinbelow based on formulas.
The equation (1-1) may be transformed as follows.

zﬂrl U ; 2(_?1_'!] ZHI': Ay Ty ) 2{-’!',1".3 YR

(21))

Upon consideration based on these equations, on the
assumption that, when the relations are

(1
Byl - (B3v2 4 Aes) - a i)

QviZ4 des—Qvll =8 >0

1A T, L B AL T

il . hivd

{ vy 4 z{_h';':

there exist the data Tvx which satisfy the relations

p 1O RN T € RN T

Upon elimination of Bv2+ Acs and Qv{2+ Acs from
the equations (20), (21) and (22), the relation will be

Bl Iy ay=2U8N 28 1)

When the above equation is arranged by taking the
logarithm of opposite sides thereof to the base of two,
the relation will be represented by

Tvx=Bvl +logi(1—2-%) - Qvfl —logxn2Ff -1 (23)
and thus, the value Tvx 1s obtained.

(ii) On the assumption that a >0 and 8>0, the rela-
tion will be 20v1> 20v2+Acs jrrespective of the value of
Tvx, and therefore, the value Tvx 1s not obtamned, and
thus, it becomes impossible to take the photograph at
the set contrast.

(iii) In the case where a <0 and 8 <0, there exists the
value Tvx which satisfies 20v1 =20v2 +Acs ip the similar
manner as in the item (i). Therefore, upon elimination of
Bv2+ Acs and Qvi2 + Acs from the equations (20), (21)
and (22), the relation will be

2.B|rl = Tu,(z—-ﬂ _ ]:zﬁvﬂ_{] ___zﬁ)

and when the above equation is arranged by taking log>
at the opposite sides thereof, the relation as follows 1s
established.

Tva=Bvl+log32— % —1)— Qvfl —loga(1 - 2%) (24)
and thus, the value Tvx is obtained.

(iv) In the relation a <0 and 8>0, the relation neces-
sarily becomes 201 < 20Qvi2+4cs) jn the similar manner
as in the item (ii), and the value Tvx can not be obtained.

(v) In the case where a=0, the relation becomes
20v1 o 20v2+ Bcs or 20Qvr122 20vi2+4cs in the similar man-
ner as in the items (ii) and (iv) according to the value of
8 and irrespective to the value Tvx, and the value Tvx
is not obtained.

(vi) If the relation is 8=0, the value Tvx is not simi-
larly obtained.

(vii) When the relation is a>0, with the reflected
light amount due to the flash light emitting device being
21 =0, the equation (20) will be
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y LU AD B T/ UGN TR SR R R LG ANIN T (20-1)

Upon elimination of Bv2+Acs from the equations
(20-1) and (21), the relation will be represented by

2/ivl !r.\_“ _ 3 My 20V v A

and when the above equation is arranged by taking log>
at both sides thereof, the relation will be

Tyvn=Bvl4logal-2 " —(Qvl2 + acs) (25)
and thus, the value Tvx 1s obtained.

(V1iii) In the case where a <0 at 2001 =0, the relation
is always 28v1 - T 202+ Acs and the value Tvx can
not be obtained.

(ix) When the relation is a <0 at 20v2=0, the equa-
tion (20) will be ’

LA A, TV — Al dev- Iy (20-2)

and upon arrangement of the above equation by elimi-

nating Bv2+ Acs with the employment of the equations
(21) and (20-2), the relation will be

Tvx=Bvl+logi2 ~¢—1)—Qvil (26)
and thus, the value Tvx is obtained.

(x) In the case where a>0 at 2042 =(, the relation
will be 20wt~ 282+Acs—Tvx at all times, and the value
Tvx can not be obtained.

(xi) In the relation where 2€%1=20%2=0, the photo-
graphing is to be effected based only on the ambient
light (i.e. although the flash light emitting device 1s
fired, the flash light emitted therefrom does not actually
reach the object to be photographed due to a large
distance therebetween), and thus, it is impossible to
control the contrast and consequently, to obtain the
value Tvx.

As is seen from the above, there are cases where the
value Tvx is obtained as in the above items (i), (iii), (vi)
and (ix), and cases where the value Tvx can not be
obtained as in the above items (ii), (iv), (v), (vi), (vm),
(x) and (xi). Therefore, in the first place, in judging
circuits B1 and B2 (FI1G. 19) coupled to the registers
70-1 and 70-2 of FIG. 18, it is judged whether or not the
output data of the registers 70-1 and 70-2 correspond to
— o, i.e. whether or not the output data are below
predetermined values, and if they are below the prede-
termined values, the terminals a and b thereof are ren-
dered to be “High". Meanwhile, in subtraction circuits
B3 and B4 also coupled to the registers 70-1 and 70-2,
based on the data from said registers 70-1 and 70-2, and
the data from the data output circuit 23 (FIG. 17), the
following equations are worked out.

Qviml —Af=Qvfl (7-1)

Qvfm2— Af=Qvf2 (7-2)

In an addition circuit BS connected to the subtraction
circuit B4, the value Qvf2+ Acs (where Acs is the data
from the contrast data output circuit 73) is worked out
so as to calculate the following equation at a subtraction
circuit B6 coupled to the circuit BS

(Qvf2+ Acs)—Qvil=4 (22)

The subtraction circuit B6 is arranged to render its
terminal C “Low” at the relation 8 <0, and to render
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said terminal C “High" at the relation >0, and 1o
further develop the data for |3]. On the other hand. in
an addition circuit B7 coupled to the circuit 13, the
value Bv2+Acs is calculated so as to work out the
following equation in a subtraction circuit B8 con-
nected to said addition circuit B7.

Bvl  (Bv2-4 Acs) «a {21
The subtraction circuit B8 renders its terminal € ““High”
at the relation a>0. and “Low™ at the relation a <U.
and further produces the data for laj.

NOR circuits NG1 and NG2 respectively coupled to
the subtraction circuits B6 and B8 are circuits for de-
tecting that the values |a| and {8] are 0, and in the
relation |a| =0, the output terminal { of the NOR Cir-
cuit NG2 develops the “High™ signal, while in the rela-
tion | 8| =0, the output terminal d of the NOR circuit
NG1 produces the “High" signal.

Based on the signals of the terminals a to f described
above, judgement is made at a judging circuit B17 to be
described later with respect to the cases (1) to (x) stated
earlier.

The relation between the inputs and outputs of the
judging circuit B17 is shown in Table 4 below, in which
the symbol ¢ shows that both 0 and ] will do. Accord-
ingly, in the case where the value Tvx can not be ob-
tained, the output terminal g of the judging circuit B17
is rendered to be *High", and the relation between the
terminal g and terminals a to f will be represented by a
logic formula as follows.

g =a-blce)+ab-e+abe++d

A specific example of the circuit arrangement for the
judging circuit B17 is shown In FIG. 20.

More specifically, in F1G. 20, the judging circuit B17
includes, for example inverters in-1, in-2 and in-3, AND
gates ag-1, ag-2, ag-3, ag-4, ag-5 and ag-6, and OR gates
og-1, og-2 and og-3 respectively coupled to the input
terminals a to £ which are connected to the judging
circuits Bl and B2, subtraction circuit B6, NOR gate
NG1. subtraction circuit B8 and NOR gate NG2 (F1G.
19). The output terminal g of the OR gate og-3 1s con-
nected to a corresponding terminal g’ of a judging Cir-
cuit B18 whose input terminals a’ and b’ are respectively
connected to the judging circuits Bl and B2 and the
corresponding terminals a and b of the circuit B17. The
output terminals j, k and | of the circuit B18 are respec-
tively coupled to AND gates AG1, AG2 and AG3
which are connected to an OR circuit OG1 (FIG. 19),
while the output terminal m thereof is coupled to an OR
gate OR1 (FIG. 17). For example, the circuit B18 in-
cludes inverters in-#, in-5, and in-6 connected to the
terminals a’, b’ and g’ and coupled to AND gates ag-7,
ag-8, ag-9 and ag-10 which are respectively connected
to the output terminals j, k, | and m as shown in FIG. 21.

TABLE 4

a b c d ¢ f g

(1) 0 0 1 d | d 0
() 0 0 0 b | & l
$11); 0 0 0 ¢ 0 & D
(3v) 0 0 | d 0 $ 1
(v) ¢ ¢ ¢ & ¢ | 1
(vi) ¢ ¢ ¢ l ¢ ¢ |
{vh) ] 0 d ¢ i b O
(vith) 1 0 ¢ ¢ 0 d |
{(ix)} 0 | b & 0 ¢ 0
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TABLE 4-continued
A h ¢ ol ¢ { g
(A) () I fr dr t »

M

In FIG. 19. ROM B11 coupled between the subtrac-
tion circuits B6 and B13 outputs data corresponding to
log>(28—1) in the relation 8>0, and data correspond-
ing to logx(1—2#) in the relation B <0, based on the
data from the subtraction circuit B6. Meanwhile, ROM
B12 connected between the subtraction circuit B8 and
an addition circuit B34 produces data corresponding (o
loga(1—2-) in relation a>0. and also data corre-
sponding to log2(2~2—1) in the relation a <0, based on
the data from the subtraction circuit BS.

In the case of the item (i) earlier described, since the
relations are a>0 and 8> 0, the data corresponding (0
logx(28—~1) and loga(1—2~¢) are respectively pro-
duced from the ROM B11 and B12, and these two data
are applied to the subtraction circuit B13 for working
out loga(1—2-2)—log2(28—1), and the resultant data
and the data Bvl—Qvfl from a subtraction circuit B9
are applied to an addition circuit B16 coupled to the
subtraction circuit 13 for working out the equation as
follows.

Tvx =Bvi+logx1—-2- “]-—Qvfl-—lugg(zﬁ—l} (21

In the above case, since all the terminals a’, b" and g’
are of “Low", the terminal j of the circuit B18 coupled
to the judging circuits Bl and B2 and the jud ging circuit
B17 is rendered to be “High” so as to open the AND
gate AG1, and thus, the data Tvx from the addition
circuit B16 are output through an OR gate OG1 (FIGS.
19 and 21).

In the case of the item (iii) earlier referred to, since
the relations are a <0 and 8 <0, the data corresponding
to loga(1—28) and loga(2—2—1) are respectively pro-
duced from the ROM B11 and B12, and subsequently, in
the similar manner as in the item (i), the data from the
addition circuit B16 represented by

Tvx=Bvl+log2~%—1)—Qvfl —loga(1—2P) (24)

are produced through the AND gate AG1 and OR gate
0G1 (F1G. 19).

In the case of the item (vii), the relation is a >0, and
the data for logz(1—2—9) are produced from the ROM
B12, and the above data and the data
Bv1 —(Qvf2+ Acs) from a subtraction circuit B10 cou-
pled to the circuits BS, B6, B8 and B9 are applied to the
addition circuit B15 so as to work out the equation as
follows.

Tvx=DBvl +log(1—2"2)—(Qvi2 + AcCs) (2%)
In this case, since the relation is 20”1=0, the terminal a’
is of *“High”, while the terminals b’ and g’ are of “Low”.
Accordingly, as shown in FIG. 21, the terminal | of the
circuit B18 is rendered to be “High"”, with an AND gate
AG3 opened, and the data from the addition circuit B15
are output through the OR gate OG1 (FIG. 19).

On the other hand, in the case of the item (ix), since
the relation is a <0, data for logz(2—@—1) are produced
from the ROM B12, and these data and the data for
Bv1-Qvfl from the subtraction circuit B9 are applied to
the addition circuit B14 to work out the following equa-
tion

38

1 Qv (26)

Tvx = Byl log2 * -

In the above case, since the relation is 20> =0, the

s terminal b’ is of “High", and the terminals a’ and g’ are

of “Low". Accordingly, as is seen from FIG. 21, the

terminal k of the circuit B18 is rendered to be “High™,

with the AND gate AG2 opened, and the data from the

addition circuit B14 are developed from the OR gate
OG1.

Meanwhile. in the case of the item (xi), since the
relation is 201 =20v2 =0, the state is equivalent to the
photographing only by the ambient light, and in this
case. both of the terminals a’ and b’ become high, and
consequently, the terminal m of the circuit B18 is ren-
dered to be “High™ as is seen from FI1G. 21.

Referring back to FIG. 17, when the terminals g’ and
m are of “High", the output of the OR circuit OR1
becomes *“High”, and this signal is fed to a circuit E for
working out Qvtl and Qvt2, to a circuit F for working
out the average value Qvt, and to a circuit G for work-
ing out the aperture value which are to be described
later, to render these circuits inoperative. Meanwhile. In
the case where the terminal g’ is *High™, it is warned by
the display device DI that the value Tvx can not be
obtained. Furthermore, in the case where the terminal
m is of “High", warning is given for indicating that the
photographing is based only on the ambient light.

In FIG. 17, the calculation circuit E for calculating
the light amounts 20¥! and 2¢* in the respective por-
tions contributing to the exposure during the photo-
graphing, is coupled to the circuits 12 and 13, circuit
section A and circuit section B. Specific contents of the
calculation of the above circuit E are shown in a block
diagram of FIG. 22. In the first place, at subtraction
circuits E1 and E2, calculations for Bvl—Tvs and
Bv2-—Tvx are effected, with subsequent calculations of
the following equations in subtraction Circuits E3 and
E4 which are connected to the circuits E1 and E2 and

10

15

20

23

30

35

40
the circuit section B, and in turn to ROM ES and E6.
(Bvl—Tvx)—-Qvil =411 {8-3)
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The resultant data are converted into data for
log2(2811 +1) and logz(2412+1) by the ROM ES and
E6, and the data thus obtained and the data for Qvfl and
Qvf2 are applied to the addition circuits E7 and E8
coupled to said ROM ES and E6 so as to work out the
following equations.

Qvtl=Quvil +logx23!1 + 1) (9-3)

33 (9-4)

Qvt2=Qvi2+log2(28!12 +1)

The process how the data for Qvtl and Qvt2 are

worked out by the above equations (9-3) and (9-4) 1s
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