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[57) ABSTRACT

A multi-mode camera is provided which permits a se-
lection from among a plurality of photographing modes
including an automatic mode, a manual mode, an aver-
age photometry mode and a spotwise photometry
mode. The camera includes a photographing informa-
tion display which is located within a finder and which
is formed by a liquid crystal display panel. The display
includes a plurality of display regions, which enable

necessary and sufficient photographing information to
be displayed within the finder during a particular photo-

graphing mode selected, by providing a bar representa-
tion in which display regions from one end of the dis-
play and extending to a point corresponding to photo-
graphing information are activated:and providing a
point display in which a selected display region is acti-
vated which corresponds to photographing informa-
tion.

10 Claims, 96 Drawing Figures
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1
CAMERA

This is a division of application Ser. No. 485,432, filed
Apr. 15, 1983,

BACKGROUND OF THE INVENTION

The invention relates to a photographic camera, and
more particularly, to a camera which permits a selec-
tion among a plurality of photographing modes includ-
ing an automatic exposure mode, a manual exposure

mode, an average photometry mode, a localized or
spotwise photometry mode and the like.

As 1s well recognized, the photometry used in the
conventional cameras can be categorized into an aver-
age photometry and a localized (or spotwise) photome-
try. The average photometry can be classified into a
photometry averaged over the entire image field and
another which is centrally emphasized, the latter being
generally employed. Such average photometry pro-
duces a passable result for the typical object and over
the localized photometry in respect of the ease of use,
and accordingly, this average photometry is employed
In most cameras.

The localized or spotwise photometry can be effec-
tively used for an object having a high ratio of highlight
and shadow when it is desired to control the exposure in
accordance with the brightness of either the highlight
or the shadow. However, it requires a troublesome
operation and is likely to cause a photographing opera-
tion with an improper exposure. In the past, there has
been a camera offered on the market which allows the
photometry of only the central region of an image field,
but this makes the photographic composition difficuit.
Accordingly, at the present time, cameras seldom adopt
such a technique.

For the reasons mentioned above, the average pho-
tometry technique an excellent technique as compared
with the localized or spotwise photometry when taking
a picture of an ordinary object being photographed.
However, in practice, objects being photographed are
not imited to those having a reduced ratio of highlight
and shadow, but include a number of objects having a
greater ratio of highlight and shadow such as objects in
the rear light, objects on a stage and objects in a compo-
sition which is formed when viewing the outdoors
through a window. In particular, it is to be noted that
the chance to take a picture of an object having a higher
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ratio of highlight and shadow increases as a photogra-

pher makes progress in his photographing skill. If an
automatic exposure camera which operates on the basis
of the average photometry is used to take a picture of an
object having a high ratio of highlight and shadow, the
exposure 1s controlled in accordance with the average
brightness of the object, and hence prevents the in-
tended composition of a photographer from being
achieved when it is desired to control the exposure in

accordance with the brightness level of a selected re-
gion of such object. |

In the prior art practice, when taking a picture of 60

such a special object, a so-called spot meter which uti-
lizes a very limited angle for photometry is used to
determine the brightness of an object being photo-
graphed at a plurality of locations. Based on the infor-
mation representing the brightness of the object thus
obtained and the intended composition to impart a

proper exposure to a selected region and to determine
the brightness level of the shadow, exposure factors
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such as a diaphragm aperture and an exposure period
are determined, followed by taking a picture by manual
operation of the camera. Where an object is accessible
as when taking a picture in a studio, an incident-light
exposure meter 1s used to determine the brightness of an
object being photographed at a plurality of desired
locations in order to determine exposure factors in the
similar manner as mentioned above, thus allowing a
picture to be taken by manual operation. However, the
use of an exposure meter which is separate from the
camera to perform the localized or spotwise photome-
try in order to determine the exposure factors requires a
troublesome procedure, an increased length of time and
a complex calculation, all of which represent disadvan-
tages. |

A so-called multi-mode camera is available in the
prior art. This represents a camera which allows a selec-
tion among a plurality of photographing modes includ-
Ing an automatic and a manual exposure mode. How-
ever, such camera does not afford a display of adequate
and full photographing information within a finder
since such information varies from mode to mode.

SUMMARY OF THE INVENTION

It 1s an object of the invention to provide a camera of
the multi-mode type having a finder within a photo-
graphing information display comprising a linear suc-
cession of a plurality of display regions is defined so that
photographing information is indicated in the form of a
bar by activating the display from a display region lo-
cated at one end thereof to a particular display region
which corresponds to the particular photographing
information to be indicated and in, whenever a photo-
graphing mode is changed, the display is once entirely
deactivated, followed by the activation of the display
from a display region located at one end thereof to
another display region which corresponds to the photo-
graphing information to be used in a new photograph-
ing mode, thus providing a positive indication that the
photographing mode has been changed.

It is another object of the invention to provide a
camera having localized or spotwise photometric means
which is used to obtain the values of the brightness of an
object being photographed at a plurality of locations
and in which such values as well as result of arithmetic
operations performed on these values are displayed,
with the values of the brightness being directly dis-
played while the result of arithmetic operations are
corrected before display if an exposure correction is
made.

It 1s a further object of the invention to provide a
camera having localized or spotwise photometric means
which may be used to determine the values of bright-
ness of an object being photographed at a plurality of
locations, which values are subject to an arithmetic
operation to determine an exposure level, and also hav-
ing a finder in which a first and a second photographing
information display are defined, each comprising a lin-
ear succession of a plurality of display regions, the pho-
tometric values obtained at individual locations being
indicated by separately activating corresponding dis-
play regions of the first display and the result of the
arithmetic operation being indicated in the form of the
bar by activating the second display from a display
region located at one end thereof to another display
region which corresponds to the result.

It is still another object of the invention to provide a
camera having localized or spotwise photometric means
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which is used to determine photometric values of an
object being photographed at a plurality of locations,
which values are indicated within a finder on a photo-
graphing information display comprising a linear suc-
cession of a plurality of display regions, and in a photo-

metric value which has already been determined is
fixedly displayed on a corresponding display region of

the display while a photometric value which i1s cur-
rently is determined being displayed on a corresponding

display region of the display. It is a corollary object of 10

the invention to provide a camera of the type mentioned
above in which a photometric value which is being
currently determined 1s displayed on a corresponding
display region of the display in a flashing mode. It is an
associated object of the invention to provide a camera
of the type mentioned above in which a photometric
value which is being currently determined is predomi-
nantly displayed whenever a display region which 1s
used for the flashing display coincides with the display
region in which the previous photometric value is to be
fixedly displayed.

It is a stil further object of the invention to provide a
camera having localized or spotwise photometric means
which is used to obtain values of the brightness of an
object being photographed at a plurality of locations in
a time sequence and in which an arithmetic operation 1s
performed on these values in order to control an expo-
sure, with these photometric values and/or results of
 the arithmetic operation being properly stored so that
~ they are displayed in a photographing information dis-
. play whenever such photometric values and/or results
 of the arithmetic operation are located within the extent
" of the display while a display region or display pattern
representing an overexposure or an underexposure 1s
activated if they are located outside the extent of the
display, and in which whenever a new brightness value

- isinputted, the arithmetic operation is performed again,

thereby assuring that a correct result of arithmetic oper-
~ ation 1s always available.

It is an additional object of the invention to provide a
camera which permits an average photometry mode
and a localized or spotwise photometry mode to be
selectively used and in which when changing from the
average to the spotwise photometry, the spotwise pho-
tometry mode can be established by actuating an oper-
ating member and can be reset to the average photome-
try mode whenever the photographing operation with
the spotwise photometry is completed.

It is an yet additional object of the invention to pro-
vide a camera which permits an average photometry
mode and a localized or spotwise photometry mode to
be selectively used and in which the photographing
mode is automatically changed from the average pho-
tometry to the spotwise photometry in response to an
operation to input a spotwise photometric value.

It is yet another object of the invention to provide a
camera which permits an average photometry mode
and a localized or spotwise photometry mode to be
selectively used and having localized or spotwise pho-
tometric means to obtain spotwise photometric values
on which an arithmetic operation is applied to deter-
mine an exposure level during the localized or spotwise
photometry mode, the camera also including a data
erasure member to cancel the spotwise photometric
values and the corresponding results of the arithmetic
operation, the operation of the erasure member auto-
~matically changing the photographing mode from the
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localized or spotwise photometry to the average pho-
tometry mode. |

It is an yet further object of the invention to provide
a camera having localized or spotwise photometric
means which is used to obtain values of the brightness,

from which an arithmetic mean or a weighted mean 1is
derived to determine an exposure level during a normal

spotwise photographing mode, from which the maxi-
mum value 1s chosen to determine another exposure
level which is by a given number of exposure steps
above such maximum value during a highlight refer-
enced photographing mode, and from which the mini-
mum value is chosen to determine a further exposure
level which i1s by a given number of exposure steps
below the minimum value during a shadow referenced
photographing mode, thereby allowing the operation of
the camera to be selectively changed between these
three modes. It is an attendant object of the invention to
provide such a camera in which the highlight- or shad-
ow-referenced photographing mode is disabled when-
ever at least one or more spotwise photometric values
are not inputted.

It 1s an yet additional object of the invention to pro-
vide a camera having localized or spotwise photometric
means which is used to obtain values of the brightness,
which are then stored and in which the maximum value
of the brightness is chosen as a reference to determine
an exposure level which exceeds the reference by a
given number of exposure steps so that an exposure
period 1s delayed by an amount corresponding to the
given number of exposure steps as compared with a
shutter period which corresponds to a proper exposure
for the maximum value and in which the delayed expo-
sure period is displayed within a finder of the camera. It
1s an attendant object of the invention to provide such a
camera in which whenever a fresh value of the bright-
ness is inputted which exceeds the maximum value of
the brightness, the fresh value is chosen as the reference
to repeat the arithmetic operation to determine the
shutter period.

It is also an object of the invention to provide a cam-
era having localized or spotwise photometric means
which is used to obtain values of the brightness which
are then stored and in which the minimum wvalue is
chosen as a reference to determine an exposure level
which is below the reference by a given number of
exposure steps so that an exposure period which is actu-
ally used may be shortened by an amount correspond-
ing to the given number of exposure steps from an expo-
sure period which represents a proper exposure for the
minimum value and in which such shortened exposure
period is also displayed within a finder of the camera. It
is an attendant object of the invention to provide such a
camera in which whenever a fresh value of the bright-
ness is inputted which is below the minimum value, the
fresh value is chosen as the minimum value to repeat the
arithmetic operation t0 determine an exposure period.

It is another object of the invention to provide an
automatic exposure camera including a storage mem-
ber, commanding an exposure level to be stored, and in
which during an initial photographing operation after a
stored exposure level photographing mode has been
selected by the actuation of the storage member, an
exposure level which is actually used during this photo-
graphing operation and which is determined in accor-
dance with exposure factors such as a preset diaphragm
aperture, film speed or the like as well as an exposure
period which is automatically controlled in accordance
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with the brightness of an object being photographed is
stored, so that unless the stored exposure level photo-
graphing mode is reset, the given exposure level is
maintained during subsequent photographing opera-
tions. It is an associated object of the invention to pro-
vide such a camera in which the stored value of the
exposure level as well as a value of the exposure level
which is determined in accordance with the photomet-
ric value being currently determined are displayed to-
gether within a finder of the camera. It is an attendant
object of the invention to provide such a camera in
which after the storage of the exposure level, a change
in one of exposure factors causes the stored value of the
exposure level to be varied in a corresponding manner.
It is a corollary object of the invention to provide such
a camera in which after the storage of the exposure
level, the stored value of the exposure level is varied in
response t0 an exposure correction so that the new
exposure level represents a sum of the old exposure
level and the amount of correction.

It 1s a further object of the invention to provide a
camera having localized or spotwise photometric means
which is used to obtain photometric values of an object
being photographed at various locations and in which
such photometric values as well as results of an arithme-
tic operation performed thereon are displayed as devia-
tions from a standard exposure level which is calculated
in accordance with a selected exposure period, dia-
phragm aperture, film speed and the like. It is a corol-
lary object of the invention to provide such a camera in
which the exposure level which is determined on the
basis of results of the arithmetic operation is brought
into coincidence with a fixed index representing a stan-
dard exposure level and in which the various locations
on an object being photographed, the spotwise photom-
etry of which has been made, are taken with a differen-
tial exposure level from the standard level which corre-
sponds to the deviation from the fixed index.

It is an additional object of the invention to provide a
camera of automatic exposure control type in which
whenever an electronic flash is mounted on the camera,
an exposure period is automatically established which is
synchronized with the operation of the electronic flash
and in which a fixed point index is caused to appear
within a finder to indicate brightness information as a
deviation from the index.

In accordance with the invention, there is provided a
multi-mode camera in which whenever a photograph-
ing mode is changed, all the display regions of a photo-
graphing information display are once deactivated,
followed by the activation of selected display regions,
thereby providing a positive indication that the photo-
graphing mode has been changed.

Values of the brightness which are obtained by the
localized or spotwise photometric means are displayed
without any correction while results of an arithmetic
operation performed on these values are displayed with
correction. In this manner, the result of the arithmetic
operation, representing an exposure level to be used, is

allowed to shift through a plurality of distributed values
of the brightness.

Spotwise photometric values are displayed in terms
of points while the result of the arithmetic operation is
displayed in the form of a bar graph, thereby facilitating
a discrimination therebetween. The bar graph display
assists a photographer to get the sense of the result of
the arithmetic operation. |
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Spotwise photometric values which have already
been inputted are fixedly displayed while a spotwise
photometric value which is being currently determined
1s also displayed, thereby facilitating a recognition of
the both.

In the event the spotwise photometric values and the
result of the arithmetic operation lie outside the display
regions of the photographing information display, a
positive indication of an overexposure or underexpo-
sure is given, thereby preventing an inadvertent photo-
graphing operation with an improper exposure. Even
though the overexposure or underexposure is displayed,
the spotwise photometric values as well as the result of
the arithmetic operation are properly stored. Hence, if
the spotwise photometric values and the result of the
arithmetic operation come into the display regions of
the display due to a subsequent change in other expo-
sure factors, they can be properly displayed.

The photographing mode is automatically changed
from the localized or spotwise photometry mode to the
average photometry mode in response to the comple-
tion of the spotwise photometry photographing opera-
tion, thus avoiding the likelihood that improper pictures
may be taken as a result of a continued photographing
operation in the spotwise photometry mode. The reason
for resetting the operation to the average photometry
mode after completion of the spotwise photometry
operation 1s because the spotwise photometry is only
rarely used and because the average photometry gener-
ally produces a passable resuit.

The operation is automatically changed from the
average photometry to the spotwise photometry mode
In response to an operation to input a spotwise photo-
metric value. This eliminates the need for the provision
of a separate member which is to be disposed on the
camera to select the spotwise photometry mode, thus
effectively preventing a failure in the photographing
operation as a result of an inadvertent operation of or
forgetting to operate such member.

The provision of a data erasure member permits the
spotwise photometric values and the result of the arith-
metic operation to be cancelled, facilitating the spot-
wise photometry to be repeated after it has once been
attempted. At the same time, the actuation of the era-
sure member automatically changes the operation from
the spotwise photometry to the average photometry
mode, providing a greater convenience in use.

A selection is enabled among a normal spotwise pho-
tographing mode in which an exposure level is deter-
mined on the basis of an arithmetic mean or a weighted
means of photometric values obtained with the spotwise
photometric means, a highlight referenced photograph-
ing mode in which an exposure level is determined
which exceeds, by a given number of exposure steps, a
reference which represents the maximum one of the
photometric values, and a shadow referenced photo-
graphing mode in which an exposure level is deter-
mined which is, by a given number of exposure steps,
below a reference which represents the minimum one of
the photometric values. Such selection enables a photo-
graphing operation which fully reflects the composition
intended by a photographer. The highlight or the
shadow referenced photographing mode is disabled if at
least one or more photometric values from the spotwise
photometry is not inputted, thus eliminating the need to
reset such mode if it is inadvertently selected and thus
avolding the likelihood to miss a shutter chance.
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In the highlight referenced photographing mode, an
exposure period is delayed by an amount corresponding
to the given number of exposure steps, as compared
with an exposure period which would represent a
proper exposure for the maximum value of the bright-

ness. This permits a picture to be taken with an appro-
priate ratio of highlight and shadow, as referenced to an

intended region of an object being photographed. The
display of an actual exposure period within a finder
assists a photographer in taking a picture since it is
available to him beforehand. Furthermore, if a fresh
value of the brightness is inputted which exceeds the
maximum value of the brightness, the arithmetic opera-
tion to determine an exposure period is automatically
repeated, allowing a photographer to take a picture
while only paying attention to the exposure period dis-
played within the finder and without being troubled by
a complex calculation.

In the shadow referenced photographing mode, an
exposure period is shortened, by an amount correspond-
ing to a given number of exposure steps, as compared
with an exposure period which would represent a
proper exposure for the minimum value of the bright-
ness. This also permits a photographer to take a picture
with an appropriate ratio of highlight and shadow as
referenced to a desired region of an object being photo-

graphed. The display of an actual exposure period

within the finder assists a photographer in taking a pic-
ture since it is available to him beforehand. Further-
" more, if a fresh value of the brightness is inputted which
" is below the minimum value of the brightness, the arith-
_metic operation to determine an exposure period is
“automatically repeated, allowing a photographer to
take a picture while only paying attention to an expo-
sure period displayed within the finder and without
being troubled by a complex calculation.
" 'When a storage member is actuated, an exposure
“level which is stored during the initial automatic expo-
sure 1s utilized during the subsequent photographing
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‘operation, permitting a plurality of frames to be exposed 40

‘at the same exposure level. The stored exposure level is
displayed within a finder concurrently with an exposure
level which corresponds to the brightness of an object
being photographed which is being currently deter-
mined, thus facilitating a comparison of the exposure
levels. In the event an exposure factor other than the

stored exposure level varies, the stored exposure level 1s -

also varied in accordance with the change in the expo-
sure factor, allowing pictures to be taken always at a
given exposure level. If an exposure correction is made,
the stored exposure level can be changed in accordance
with such correction, thus allowing the exposure level
to be shifted only for those frames which require such
correction.

An exposure level which is based on the spotwise
photometric values and the result of the arithmetic
operation is displayed as a deviation from a standard
exposure level, providing a clear indication of the distri-
bution of the brightness of an object being photo-
graphed as well as i1ts deviation from the standard expo-
sure level. This greatly facilitates a multiple point pho-
tometry during a manual photographing operation.

When utilizing an electronic flash, an exposure level
which will be attained under natural light alone at a
timing which is synchronized with the operation of the
electronic flash is displayed as a deviation from the
standard exposure level, allowing a photographer to
recognize the degree of exposure which would be
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achieved with natural light alone. Hence, it is possible
to determine beforehand whether or not the brightness
of an object being photographed is high enough to
obviate the use of an electronic flash or the degree to
which a background will be over- or under-exposed
when performing a daytime synchronized photograph-
ing operation.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a front view of a camera constructed in
accordance with one embodiment of the invention;

FIG. 2 is a top plan view of the camera shown in
FIG. 1;

FIG. 3 is a schematic side elevation of the optics
contained within the camera of FIG. 1;

FIG. 4 is a front view of a photometric light receiver
contained in the optics of FIG. 3;

FIG. § is a block diagram of the general arrangement
of an electrical circuit contained in the camera shown in
FIG. 1;

FIG. 6 is a block diagram of the internal arrangement
of a microcomputer serving as a central processing unit
shown in FIG. 5;

FIG. 7 is a circuit diagram of an interface utilized as
a peripheral unit of the microcomputer shown in FIG.
6;

FIG. 8 is a circuit diagram of a head amplifier shown
in FIG. §;

FIG. 9 is a circuit diagram of an analog exposure
information introduction circuit and a second selection
circuit, both shown in FIG. §;

FIG. 10 1s a circuit diagram of an over- and underex-
posure decision circuit associated with an electronic
flash and a first comparator, both shown in FIG. §;

FIG. 11 is a circuit diagram of an electrical circuit of
a power supply sustain circuit shown in FIG. §;

FIG. 12 is a circutt diagram of a trigger timing con-
trol circuit shown in FIG. J;

FIG. 13 is a circuit diagram of a battery checker
circuit and a power supply reset circuit, both shown in
FIG. §;

FIG. 14 is a circuit diagram of a decision circuit asso-
ciated with an electronic flash shown in FIG. §;

FIG. 15 is a circuit diagram of a first selection circuit,
an electromagnet driver circuit and an electronic flash
control circuit, all shown in FIG. 5;

FIG. 16 1s a circuit diagram of a timer circuit shown
in FIG. §;

FIG. 17 is a circuit diagram of a D/A converter
circuit shown in FIG. §;

FIGS. 18a and i are a series of timing charts, illustrat-
ing the waveform of various timing signals derived
from the timer circuit shown in FIG. 16;

FIGS. 19A and B are plan views of display segment
electrodes and back electrodes of a liquid crystal dis-
play panel which essentially comprises a photographing
information display shown at 39 in FIG. 3;

FIG. 20 is a fragmentary plan view illustrating the
relative relationship between the display segment elec-
trodes and the back electrodes shown in FIGS. 19A and
B;

F1G. 21 is a circuit diagram of a liquid crystal driver
circuit shown in FIG. 6;

FIG. 22 1s a circuit diagram of a signal synthesizer
circuit shown in FIG. 21;

FIG. 23 1s a circuit diagram of a level conversion
circuit to which the electric circuit shown in FIG. 22 1s
connected;
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FIG. 24 is a circuit diagram of a common signal out-
put circuit used in the liguid crystal driver circuit
shown in FIG. 6;

FIGS. 25a to m are a series of timing charts, illustrat-
ing the output waveform of various signals appearing in
the liquid crystal driver circuit shown in FIGS. 21 to
24;

FIG. 26 graphically illustrates the technique em-
ployed to count an exposure period during a photo-
graphing operation in a memory mode;

FIGS. 27A to C are flowcharts schematically illus-
trating programs used in the microcomputer shown in
- FIG. 6;

FIG. 28 1s a flowchart illustrating the detail of a mode
determining program which is included in the flow-
charts shown in FIGS. 27A to C;

FIG. 29 is a flowchart showing the detail of a pro-
gram used in the flowchart of FIG. 27B and which is
used during an average photometry, direct automatic
photographing mode;

FIG. 30 1s a flowchart which represents the detail of
the flowchart shown in FIG. 27B and which is used
when there is a spotwise photometric input during a
spotwise photometry, automatic photographing mode;

FIG. 31 is a flowchart which represents the detail of
the flowchart shown in FIG. 27B and which is used
when there is no spotwise photometric input during the
spotwise photometry, automatic photographing mode;

FIG. 32 is a flowchart, illustrating the detail of a
program used during a highlight referenced photo-
graphing mode and a shadow referenced photograph-
ing mode, which is executed in succession to the flow-
chart shown in FIG. 31 which is used when there is no
spotwise photometric input during the spotwise pho-
tometry, automatic photographing mode:;

FIG. 33 1s a flowchart which represents the detail of
a program used during an electronic flash activated,
automatic photographing mode and which forms part
of the flowchart shown in FIG. 27A;

FIG. 34 15 a flowchart showing the detail of a pro-
gram used during a normal manual photographing
mode, which forms part of the flowchart shown in FIG.
27C;

FIG. 35 1s a flowchart, contained as part of the flow-
chart shown in FIG. 27C and used when there is a
spotwise photometric input during the spotwise pho-

tometry, manual photographing mode;

- FIG. 36 is a flowchart, contained as part of the flow-
chart shown in FIG. 27C and used when there is no
spotwise photometric input during the spotwise pho-
tometry, manual photographing mode;

FIG. 37 is a flowchart showing the detail of a pro-
gram for a highlight referenced photographing mode
and a shadow referenced photographing mode, which is
executed in succession to the flowchart shown in FIG.
‘36 which 1s used when there is no spotwise photometric
input during the spotwise photometry, manual photo-
graphing mode;

FIG. 38 is a flowchart, contained as part of the flow-
chart shown in FIG. 27A and showing the detail of a
program for an electronic flash activated, manual pho-
tographing mode;

FIG. 39 is a flowchart showing the detail of a pro-
gram subroutine WAIT1 which is executed in the
course of the flowchart shown in FIG. 33;

FIG. 40 is a flowchart showing the detail of a pro-
gram subroutine WAIT2 which is executed in the
course of the subroutine WAIT1 shown in FIG. 39, a
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10 -
subroutine WAIT3 shown in FIG. 41 and a bar display
subroutine shown in FIG. 44 which will be described
later;

FIG. 41 is a flowchart showing the detail of the pro-
gram subroutine WAIT3 which is executed in the
course of the flowcharts shown in FIGS. 31 and 36:

FIG. 42 is a flowchart showing the detail of a pro-
gram subroutine to count an actual exposure time which

is executed in the course of the flowchart shown in
FI1G. 29;

FIG. 43 is a flowchart showing the detail of a pro-
gram subroutine f{(M3)} which is executed in the
course of the flowcharts shown in FIGS. 28 to 38;

FIG. 44 is a flowchart showing the detail of a pro-
gram subroutine to display a bar which is executed in
the course of the flowcharts shown in FIGS. 28 to 38:

FIGS. 45 to 47 schematically show the manners of
display produced by a photographing information dis-
play during an average photometry, direct automatic
photographing mode; specifically FIG. 45 represents a
bar graph of a Tv value produced within the extent of
display, FIG. 46 shows a bar representation of Tv value
which exceeds the extent of display, and FIG. 47 illus-
trates a bar representation of Tv value which is less than
the lower limit of the extent of display;

FIGS. 48 to 50 schematically show the manners of
display by the photographing information display dur-
ing the spotwise photometry, automatic photographing
mode; specifically FIG. 48 shows a bar representation
of average Tv value which is within the extent of dis-
play, FIG. 49 a bar representation of average Tv value
which exceeds the upper limit of the extent of display,
and F1G. 50 illustrates the application of a correction;

FIGS. 51 to 54 also show the manner of display by
the photographing information display when the high-
light referenced photographing mode is selected during

‘the spotwise photometry, automatic photographing

mode; specifically, FIG. 51 shows a bar representation

of Tv value which has once extended to a position
corresponding to the maximum value of the brightness,
FI1G. 52 is a bar representation of Tv value which is by
2} Ev shifted in the negative direction from the condi-
tion shown in FIG. 51, FIG. 53 shows a bar representa-
tion of Tv value which is shifted from the condition
shown in FIG. 52 by changing Sv— Av value, and FIG.

54 shows the application of a correction to the condi-
tion shown in FIG. 53:

FIGS. 35 and 56 show the manner of display by the
photographing information display when a shadow
referenced photographing mode is selected during the
spotwise photometry, automatic photographing mode;
specifically, FIG. 55 shows a bar representation of Tv
value which has once retracted to a position corre-
sponding to the minimum value of the brightness, and
FIG. 56 shows a bar representation of Tv value which
1s shifted by 2% Ev in the positive direction from the
condition shown in FIG. 55;

FIGS. 57 to 89 show the manner of display by the
photographing information display during a direct,
automatic memory photographing mode; specifically,
FIG. 57 represents a memory set condition, FIG. 58 a
memory hold condition, and FIG. 89 the result of ap-
plying a correction in the memory hold condition:

FIG. 60 shows the manner of display by the photo-
graphing information display during the spotwise pho-
tometry, automatic memory photographing mode;

FIGS. 61 and 62 show the manner of display by the
photographing information display during the normal
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manual photographing mode; specifically, FIG. 61
shows a bar representation of a deviation from a stan-
dard exposure level, and FIG. 62 the result of applying
a correction to the bar representation;

FIGS. 63 to 65 also show the manner of display by

- the photographing information display during the spot-

wise photometry, manual photographing mode; specifi-
cally, FIG. 63 shows a bar representation of an arithme-
tic mean of deviations from a standard exposure level,
FIG. 64 shows the bar rerpesentation when a new spot-
wise photometric input is applied to the condition

shown in FIG. 63, and FIG. 65 shows the result of

applying a correction to the condition shown mn FIG.
64; -

FIG. 66 shows the manner of display by the photo-
graphing information display when a highlight refer-
enced photographing mode is selected during the spot-
wise photometry, manual photographing mode;

FIG. 67 shows the manner of display by the photo-
graphing information display when a shadow refer-
enced photographing mode is selected during the spot-
wise photometry, manual photographing mode;

FIGS. 68 to 72 show the manner of display by the
photographing information display during the elec-
tronic flash activated, automatic photographing mode;
specifically, FIG. 68 shows a point display of a devia-
tion from a standard exposure level, FIG. 69 shows the
result of applying a correction to the condition shown

“in FIG. 68, FIG. 70 illustrates the indication of an over-

-

~“exposure which is found after the photographing opera-
-tion, FIG. 71 illustrates an underexposure which is
~found after the photographing operation, and FIG. 72

“illustrates a proper exposure which is found after the

photographing operation; and
FIG. 73 shows the manner of display by the photo-
graphing information display during the electronic flash

- -activated, manual photographing mode.
_.-DETAILED DESCRIPTION OF PREFERRED

EMBODIMENT

~ FIGS. 1 and 2 show a front view and a plan view of
a camera constructed in accordance with one embodi-

ment of the invention. A camera 10 shown represents a
single lens reflex camera including a body 1, and a lens
barrel 2 for a taking lens is detachably mounted cen-
trally on the front side of the body 1. A triangular penta-
prism housing 3 projects upwardly from the central
portion of the top side of the body 1. As is well recog-
nized, barrel 2 contains and carries a taking lens 4. Dis-
posed around the periphery of the barrel 2 in a rotatable
manner are a diaphragm aperture presetting ring 3§, a
distance presetting ring 6 and a manual exposure period
presetting ring 7 in the sequence named as viewed from
the front side of the barrel. Disposed on the top side of
the body 1 and to the left of the pentaprism housing 3
are a plurality of operating members including a film
winding lever 8, a number of film frames indicator win-
dow 9, a shutter release button 11, a self-timer operating
knob 12, a memory command knob 13, a spotwise pho-
tometric data entry button 14, a highlight command
button 15 and a shadow command button 16. Disposed
on the top side of the body 1 and to the right of the
pentaprism housing are a film rewind knob 17, a film
speed presetting dial 18, a film speed indicator window
19, a mode changing knob 21, an exposure correction
knob 22 and a light emission window 23 associated with
a battery checker. An electronic flash mounting shoe 24
is disposed on the top surface of the pentaprism housing
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3 toward the rear end thereof while a connector 25 for
connection with an electronic flash, not shown, through
a cord, not shown, is disposed on the front side of the
body 1 toward the upper, right-hand corner thereof. In
FIGS. 1 and 2, numeral 26 represents an operating but-
ton which is used to mount the barrel 2 on the body 1,
numeral 27 a fixture for connecting a strap, not shown,
to the body 1, and 28 a window frame for a finder eye-
piece assembly.

The memory command knob 13 is rotatably disposed
on the pedestal of the shutter release button 11, and 1s
normally biased to assume its stop position where a
pointer inscribed thereon is located intermediate indices
“MEMORY” and “CLEAR?” inscribed on the top sur-
face of the body 1. The memory command knob 13 is
provided for selecting and resetting a memory photo-
graphing mode (hereafter simply referred to as memory
mode) in which pictures are taken over a plurality of
frames at a given exposure level which is once stored.
The knob 13 is mechanically interlocked with a mem-
ory switch SWé (FIG. 7) and a clear switch SW7,
which will be described later. Specifically, the knob 13
may be turned to bring the pointer thereon into align-
ment with the index “MEMORY”, whereupon the
memory switch SWé6 is closed to establish a memory
photographing mode. When the knob 13 is turned to
bring the pointer into alignment with the index
“CLEAR?”, the clear switch SW7 1s closed to terminate
or reset the memory photographing mode. When the
knob 13 is released, it automatically returns to its nor-
mal position under the bias applied thereto while main-
taining the memory photographing mode or the reset
condition. This operation will be dealt with in more
detail in connection with FIG. 7. -

The spotwise photometric data entry button 14 is
formed by a self-resetting pushbutton which is effective
to enter a value of the brightness of an object being
photographed which is determined by the spotwise
photometry through the taking lens 4, into an electrical
circuit of the camera 10 for storage. The entry button 14
is mechanically interlocked with a spotwise photomet-
ric data entry switch SW8 (FIG. 7) to be described
later. When the entry button 14 is depressed, the entry
switch SW8 is closed, selecting a spotwise photograph-
ing mode in which an exposure level is controlled in
accordance with spotwise photometric values which
are stored. When the entry button 14 is depressed a
plurality of times, a corresponding value of the bright-
ness which is determined by the spotwise photometry is
stored each time, whereby a plurality of photometric
values are saved within the camera 10. It is to be under-
stood that the self-resetting operation of the entry but-
ton 14 does not reset the spotwise photometry mode,
which is rerset in connection with the completion of a
single photographing operation.

The highlight command button 15 is formed by a
self-resetting pushbutton which selects a highlight ref-
erenced photographing mode (hereafter simply referred
to as highlight mode) in which an exposure value used
is chosen to be 24 Ev less than the maximum value of
spotwise photometric values which have been stored as
a result of operating the spotwise photometry entry
button 14, and is mechanically interlocked with a high-
light switch SW9 (FIG. 7) to be described later. The
highlight mode is selected by depressing the highlight
command button 15 an odd number of times, and is reset
by depressing it an even number of times. Similarly, the
shadow command button 16 is formed by a self-reset-
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ting pushbutton which selects a shadow referenced
photographing mode (hereinafter simply referred to as a
shadow mode) in which an exposure value is chosen to
be 2% Ev higher than the minimum value of the spotwise
photometric values which have been stored as a result
of operating the spotwise photometry entry button 14,
and 1s mechanically interlocked with a shadow switch
SW10 (FIG. 7) to be described later. The shadow mode

1s selected by depressing the shadow command button
16 an odd number of times, and is reset by depressing it
at even number of times. The selection of either high-
light or shadow mode is inhibited whenever there are
no spotwise photometric values stored at the time when
the highlight or the shadow command button 15 or 16 is
depressed. In is to be noted that the depression of the
shadow command button 16 when the highlight mode is
selected resets the highlight mode and establishes or

selects the shadow mode. Conversely, the depression of
the highlight command button 15 when the shadow
mode is established resets the shadow mode and selects

the highlight mode.

The mode changing knob 21 is rotatably disposed on
the pedestal of the film rewind knob 17, and can be
moved into alignment with one of indices “MAN-
UAL”, “OFF”, “AUTO” and “CHECK?” inscribed on
the top side of the body 1. A click stop mechanism
cooperates with the knob 21 to maintain it temporarily
at one of such positions. The mode changing knob 21 is
mechanically interlocked with a manual switch SW3
(FI1G. 7), an auto switch SW4 (FIG. 7) and a battery
check switch SW5 (FIG. 11). When the knob 21 is
turned into alignment with an index “MANUAL?”, the
manual switch SW3 is closed, establishing a manual
exposure photographing mode (hereafter simply re-
ferred to as a manual mode) in which an exposure con-
trol 1s performed by operating a shutter, not shown,
with an exposure period which is manually chosen.
When the knob 21 is turned into alignment with the
index “OFF”, the circuit establishes an off photograph-
ing mode (hereafter simply referred to as off mode) in
which the shutter is operated at a given exposure per-
10d. When the knob 21 is turned into alignment with the
index “AUTO”, the auto switch SW4 is closed, and an
automatic exposure photographing mode (hereafter
simply referred to as automatic mode) is established in
which an exposure control takes place by operating the
shutter at an exposure period which is calculated on the
basis of photometric values of an object being photo-
graphed. When the knob 21 is turned into alignment
with the index “CHECK?”, the battery check switch
SW3S is closed, allowing a light emission to be visible
through the window 23 whenever a supply voltage Vcc
is equal to or greater than a given value.

F1G. 3 shows the optics of the single lens reflex cam-
era 10 according to the invention. As is well known, the
optics of a single lens reflex camera includes a movable
reflecting mirror 31 which is disposed so as to be angu-
larly movable and which is normally disposed at an
angle of 45° with respect to a taking light path wherein
a finder light path is defined. At this time, light from an
object being photographed which impinges on the cam-
era 10 through the taking lens 4 is diverted at right
~angles so as to be reflected upward for incidence onto a
finder optics. The finder optics includes a focussing
glass 35 which is located so as to be optically conjugate
to the photosensitive surface of a photographic film 34,
a condenser lens 36 disposed directly above the focus-
sing glass 35, a pentaprism 37 disposed directly above
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the condenser lens 36, and a finder eyepiece lens 38
which is disposed so as to be opposite to the rear end
face of the pentaprism 37 which represents an emitting
end face thereof. A photographing information display
39 which comprises a liquid crystal display panel of
transmission type, as will be described later, is inter-
posed between the focussing glass 35 and the condenser
lens 36 at their rear ends. It is to be understood that a
central area of the movable reflecting mirror 31 is pro-
cessed to form a half mirror or processed to provide a
plurality of juxtaposed slits which allow a full transmis-
ston, thereby providing a semi-transmitting area 31a. A
totally reflecting mirror 32 is mounted on the backside
of the movable reflecting mirror 31 in a region corre-
sponding to the semi-transmitting area 31a so as to be
movable and forming a given angle with the movable
mirror 31. The purpose of the totally reflecting mirror
32 1s to redirect light from an object being photo-
graphed which has passed through the semi-transmit-
ting area 31z toward a light receiver 41 disposed toward
the bottom of the camera 10 for purpose of photometry.
As shown in FIG. 4, the light receiver 41 is rectangular
in configuration, and is disposed toward the front end of
the bottom of the camera body 1 so as to face the photo-
sensitive surface of the photographic film 34 or the
surface of a focal plane shutter 33 which is disposed in
the rear portion of the body 1 as well as to the totally
reflecting mirror 32. The light receiver 41 comprises a
substrate 42 of N-type semiconductor, on the surface of
which are formed P-type semiconductor regions 43a,
43b having an inverted channel configuration and a
square configuration, respectively. A cathode electrode
44 1s applied to the substrate 42 while anode electrodes
43a, 45b are applied to the respective P-type regions
43a, 43b. The combination of the region 43z and the
substrate 42 forms a photovoltaic element PD1 (FIG. 8)
which effects a direct average photometry of light from
an object being photographed which is reflected by
either the photosensitive surface of the film 34 or the
surface of the focal plane shutter 33. The combination

of the region 43b and the substrate 42 forms another
photovoltaic element PD2 (FIG. 8) which effects a

spotwise photometry of light from an object being pho-
tographed which is reflected by the totally reflecting
mirror 32.

FIG. 5 1s a block diagram of the general arrangement
of an electrical circuit contained in the camera 10 of the
invention. The electrical circuit comprises a mircocom-
puter (hereafter referred to as CPU, central processing
unit) functioning as a central processing unit which
controls the operation of the entire circuit, a head am-
plifier 51 which effects photometry of light from an
object being photographed to produce a photometric
integral output S2 and a brightness signal S6, a trigger
timing control circuit 52 for producing a trigger signal
S1 which in turn controls the timing of the initiation of
photometry by the head amplifier 51, an analog expo-
sure information introduction circuit 53 for introducing
into the circuit analog exposure information such as a
diaphragm aperture, film speed, a correction value or
the like, a first comparator 54 for comparing the photo-
metric integral output S2 from the head amplifier 51 and
an output from the introduction circuit 53 against each
other to derive a shutter control signal S17 which is
used during the direct photometry, a first selection
circuit 55 which receives and selectively outputs one of
the shutter control signal S17 from the first comparator
54 produced during the direct photometry and a shutter
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control signal S16 which is outputted by CPUS0 during
the memory mode, the manual mode and the spotwise
mode; an electromagnet driver circuit 86 which is ener-
gized by the shutter control signal from the first selec-
tion circuit 55; a second selection circuit 57 for selec-
tively outputting the brightness signal S6 from the head
amplifier 51 or (film speed - diaphragm aperture) signal
(SV - AV) from the introduction circuit 53 in accor-
dance with an input select signal S7 supplied from
CPUS0: a D/A converter 58 which converts an 8-bit
digital information supplied from CPUS0 into a corre-
sponding analog form; a second comparator 59 for com-
paring an analog output signal from the converter 58
and an analog signal S8 supplied as an output from the
second selection circuit 57 against each other to provide
a digital output which is supplied to CPUS0; a digital
exposure information introduction circuit 60 for input-
ting to CPUS0 digital exposure information including a
manual exposure period and a correction value; and the
photographing information display 39 mentioned above
which is activated in accordance with an output from
CPUS50. Furthermore, the electrical circuit includes an
electronic flash decision circuit 62 which causes the
completion of a charging operation within an electronic
flash to be indicated, a battery checker circuit 63 which
determines if a supply voltage Vcc is equal to or greater
than a given value, a power supply sustain reset circuit
64 which resets the self-holding or sustaining action for
~ the power supply, a flash over- and under-exposure
decision circuit 65 which determines if an exposure
“provided by flashlight from an electronic flash resulted
_in an over- or an under-exposure, and an electronic flash
_ control circuit 66 which produces an automatic emis-
"sion terminate signal which causes the light emisston
from the electronic flash to be terminated. Also associ-
‘ated with the electrical circuit are a power supply sus-
tain circuit 67, a timer circuit 68 which produces a
“variety of timing signals and a voltage reference circuit
69 which produces a variety of reference voltages.
. FIG. 6 is a block diagram showing the internal ar-
_f;.',rangement of CPUS0 which represents the heart of a
“control system incorporated into the camera 10 of the
invention. In this Figure, a clock generator (CLOCK)
71 produces pulses to which the operation of CPUS0 is
referenced. A control circuit (CONT) 72 basically con-
trols the entire operation of CPUSO0. It is necessary that
CPUS0 transfers and processes various data in binary
notation in proper sequence, in accordance with a pre-
determined sequence of programs. To this end, CPU50
must be internally provided with means which deter-
mines which gate or gates within CPUS0 are to be
opened and the duration during which they should be
opened and what flipflops should be set or reset, in
accordance with the status within CPUS0 as well as
input conditions. This job is performed by CONT72.
An instruction register (INR) 73 serves for temporarily
holding the content of a random access memory (RAM)
84 to be described later, and CONT72 determines, on
the basis of the content in the INR73, the status which
the various parts of CPUS0 should assume. A program
counter (PC) 76 stores the addresses of instructions 1o
be executed in order to enable a program to be per-
formed in a proper sequence. Specifically, the address 1n
the program counter starts with a smallest address
within a memory and is sequentially incremented by
one in the sequence of execution. A stack pointer (SP)
77 is a register which temporarily stores the content of
PC76, an accumulator (ACC) 79, to be described later,
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and an index register (IX) 78, also to be described later,
without destroying such content, in order to permit its

‘re-use after returning from an interrupt instruction or a

transfer instruction to a subroutine. The index register
IX78 is a register for storing the address of instructions
to be executed in the event instructions are to be exe-
cuted in an index address form. An arithmetic and logi-
cal unit (ALU) 81 performs those portions of the in-
structions which relate to an arithmetic operation and a
logical operation such as performing an addition or
subtraction, inverting the content of a memory (“1” or
“0”) or forming a logical sum or product of two data. A
condition code register (CCR) 82 operates to store a
code to be used in the detection of a status in the form
of a flag when executing an instruction which requires
a decision relating to a branch instruction. It is to be
understood that the decision function plays an impor-
tant role within CUPS50, and as will be described later,
when controlling the camera 10 of the invention, it is a
frequent occurrence to execute a branch instruction
which requires to determine the status (either “1” or
“0”) at each input port to change the flow of a program
to be executed next or to maintain the original flow.
This is accomplished by determining the status of a flag
within CCR82. CCR82 contains a variety of flags in-
cluding a negative flag which will be “1” when a result
obtained by the execution of an instruction is negative 1n
the form of 2’s complement and will be “0” when the
result is positive; a zero flag which will be “1” when the
result is “0”” and will be “‘0” otherwise; an overflow flag
which will be “1” when the result produces an overflow
in 2’s complement from and will be “0” otherwise; a
carry flat which will be “1” when a result of an arithme-
tic operation produces a carry or borrow from a binary
number without sign and will be “0” otherwise, etc. A
memory buffer register (MBR) 75 represents a register
into which the content stored within 2 memory at a
specified address is read in response to a read-out in-
struction applied to the memory when an address from
which the content is to be read out is stored in a storage
address register (SAR) 74.

A read only memory (ROM) 83 is prowded' to allow
CPUS0 to read its content in a sequential manner for
executing the instructions. A random access memory
(RAM) 84 temporarily stores data used in the course of
an arithmetic and logical operation or the result of such
operation and various other inpuht information. A dis-
play random access memory (DRAM) 85 includes areas
which are related, by a one-to-one correspondence, to
the individual segments of a liquid crystal display panel
which forms the photographing information display 39,
as will be described in detail in connection with FIG.
19A. If the content at a specified address of DRAMSS
assumes “1”, a corresponding segment of the liquid
crystal display panel will be activated for emission of
light. A liquid crystal driver circuit (LCDD) 61 acti-
vates the photographing information display 39, which
is formed by the liquid crystal display panel for emission
of light in a manner mentioned above. In the camera 10
of the invention, the display 39 employs a control tech-
nique which utilizes 3 duty and 3 bias drive, and hence
includes 39 segment lines and 3 common lines. An mput
port assembly (INPP) 88 includes seventeen input ports
I0 to 116 as will be mentioned further later while an
output port assembly (OUTPP) 89 includes ten output
ports 00 to 09 as will be similarly described later (see

- FIG. 7). It is to be understood that outputs from

OUTPP89 represent latched outputs.
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A control operation by CPUS50 will be initially men-

tioned briefly. CPUS0 repeats a pair of cycles, one a
fetch cycle in which an instruction stored within a
memory at an address specified by PC76 is loaded and
the other an execute cycle in which that instruction is
executed. Initially, a count in PC76 is transferred to
SAR74, and PC76 then is incremented by one. When an

address where a read operation is to be performed is
stored in SAR74, a read command applied to the mem-
ory causes the content of that memory at the specified
address to be read into MBR75 after a given time inter-
val. An instruction code of that instruction is then trans-
ferred to INR73. This represents a fetch cycle, and is
followed by an execute cycle, the operation of which
depends on the content stored in INR73. By way of
example, 1t 1s assumed that an instruction (LDA instruc-
tton) to load the content of the memory into ACC79 is
stored in INR73. An address portion of the instruction
which remains within MBR?75 is transferred to SAR74.
Subsequently, a read command is applied to the mem-
ory, whereby data is read into MBR75, and is then
transferred to ACC79 therefrom, thus completing the
execution of that instruction. By way of another exam-
ple, the execution of a conditional branch instruction,
which frequently appears in the flowcharts to be de-
scribed later, will be described. Suppose that a condi-
tional branch takes place by determining the status at a
selected port, which is assumed to be port A, of the
input port assembly. In this instance, the content of the
port A 1s read into MBR75 during the fetch cycle in the
same manner as mentioned above. It 1s assumed that the
bit at the port A represents the most significant bit
stored in a memory. Assuming that INR73 contains
LDA imstruction which requires the content of the
memory to be stored in ACCT9, the content at port A is
transferred to ACC79 in the same manner as mentioned
above. PC76 then indicates an address of an instruction
to be executed next, and the instruction is similarly
stored in MBR75. Assuming that INR73 contains an
struction (ROL instruction) to shift the most signifi-
cant bit within ACC79 to the carry flag in CCRS82, the
status at port A (either “0” or “1”") is stored in the carry
flag during the following execute cycle. The status of
the carry flag is then determined and an instruction
(BCS instruction) may be executed which requires a
branch if the carry flag is “1” and to execute the next
instruction in the program otherwise, thus completing
the intended operation. In this example, three instruc-
tions LDA, ROL and BCS have been used, but it will be
understood that a desired control can be performed by
utilizing an arbitrary combination of as many as several
tens of instructions.

The flowcharts to be described later do not specifi-
cally describe, in machine language, the manner of uti-
lizing the various blocks shown in FIG. 6 to execute
each particular program. However, it will be under-
stood that instructions in a program which command a
transfer, an addition, a subtraction or the like can be
simply implemented in known manners.

F1G. 7 shows an interface which is peripheral to
CPUS0. In this Figure, reference characters 10 to 116
represent individual input ports and reference charac-
ters 00 to 09 represent individual output ports of
CPUS0. The input port 10 serves the purpose of detect-
ing whether or not an automatic mode is called for, and
is connected to one end of the auto switch SW4 which
1s mechanically interlocked with the mode changing
knob 21 and is also connected to the ground through a
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pull-down resistor R1. A supply voltage Vcc is applied
to the other end of the auto switch SW4. Accordingly,
the input port I0 assumes a level which will be “L” or
“0”” when the auto switch SW4 is open and which will
be “H” or “1” when the switch is closed. The “1” level
of this input port represents the detection of the auto-
matic mode. Said one end of the auto switch SW4 is
connected through NOT circuit G1 to a first input of
NOR circuit G4, which will be described later. The
mput port I1 serves the purpose of detecting whether or
not a manual mode is called for, and is connected to one
end of the manual switch SW3 which is mechanically
interlocked with the mode changing knob 21 and is also
connected to the ground through a pull-down resistor
R2. The supply voltage Ve is applied to the other end
of the manual switch SW3. Accordingly, the input port
I1 assumes a level which will be “L*” or “0” when the
manual switch SW3 is open and which will be “H” or
“1” when the switch is closed. The “1” level of the
input port I1 represents the detection of the manual
mode.

The input port I6 serves the purpose of detecting
whether or not a memory mode is called for, and is
connected to the output of NAND circuit G3. The
output of NAND circuit G3 is also connected to one
input of NAND circuit G5, the output of which is con-
nected to one input of NAND circuit G3, whereby the
circuits G3, G5 form together an RS flipflop which
detects the memory mode. The other input of NAND
circuit G3, which represents a reset input to the RS
flipflop, is connected to the output of NAND circuit
G2, and the other input of NAND circuit G5, which
represents a set .nput to the RS flipflop, is connected to
the output of NOR circuit G4. The output of NOR
circuit G4 is also connected to one input of NAND
circuit G2. The other input of NAND circuit G2 is
connected to one end of a memory switch SW6 which
is mechanically interlocked with the memory command
knob 13, and is also connected to the ground through a
resistor R3. The memory switch SW6 is formed by a
self-resetting switch and has the supply voltage Vce
applied to its other end. NOR circuit G4 also includes a
second input to which a signal S14 which indicates that
the power supply of an electronic flash is turned on is
applied, a third input to which a memory timer signal
T7 1s applied, and a fourth input which is connected to
one end of the clear switch SW7, to be described later.
NOR gate G4 represents a resetting gate, which oper-
ates to reset the memory mode whenever the input port
10 assumes “0” level, indicating a mode other than the
auto mode is selected, whenever an electronic flash is
mounted on the camera 10 and the power supply for the
electronic flash is turned on, whenever the memory
timer has timed out and whenever the clear signal is
manually inputted. The purpose of NAND circuit G2 is -
to reset the RS flipflop in response to an output from
NOR circuit G4 in preference to a memory mode select
signal.

The input port 12 serves the purpose of detecting
whether or not the spotwise mode is called for, and is
connected to the output of NAND gate G9. When this
output assumes the “H” level, the input port 12 assumes
the “1” level, indicating that the spotwise mode is called
for. In a manner similar to NAND circuits G3 and G5,
NAND circuit G9 forms together with NAND circuit
G7 and RS flipflop having a set input which is formed
by one input to NAND circuit G7 which is connected
to the output of NOR circuit G6, and having a reset
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input formed by one input to NAND circuit G9 which

is connected to the output of NAND circuit G8. The
output of NOR circuit G6 is connected to one mnput of
NAND circuit G8. One input to NOR circuit G6 is
connected to the output port 00 which is used when
resetting the spotwise mode while its other input is
connected to one end of the self-resetting clear switch
SW7 which is mechanically interlocked with the mem-
ory command knob 13 and also connected to the ground
through a resistor R4. The supply voltage Vcc 1s ap-
plied to the other end of the clear switch SW7. NOR
circuit G6 represents a resetting gate, which resets the
spotwise mode when the clear switch SW7 is depressed
or a program causes a pulse signal to be present on the
output port 00. The other input of NAND circuit G8 1s
connected to one end of the spotwise photometry data
entry switch SW8. NAND circuit G8 functions to reset
the RS flipflop in response to an output from NOR
circuit G6 in preference to the spotwise data entry sig-
nal.

The input port I3 serves the purpose of detecting the
presence or absence of spotwise photometry data input,
and is connected to the output of NAND circuit G11. It
assumes the “1” level when the output of gate Gl1
assumes the “H” level, this indicating the presence of a
spotwise photometry input. In the a manner stmilar to as
the combination of NAND circuits G3 and G5, NAND
circuit G11 forms together with NAND circuit G12 an
RS flipflop having a reset input which is formed by one
“ input to NAND circuit G11 which is connected to the
" output of NOT circuit G10 and having a set input
““formed by the other input of NAND circuit G12 which
"'is connected to the output of NOT circuit G13. The
input of NOT circuit G10 is connected through a capac-
itor C3 to one end of the self-resetting spotwise data

“entry switch SW8 and is also connected to the ground

““through a resistor R6. It is also connected to the collec-
“~tor of an NPN transistor Q70, which has its emitter
“connected to the ground. The base of the transistor Q70
“is connected through a resistor R11 to an output port 01
“which is used when resetting spotwise data entry. The
output port 01 is also connected to the input of NOT
circuit G13. As mentioned previously, one end of the

entry switch SW8 is connected to the other input of

NAND circuit G8 and is also connected to the ground
through a resistor R5. The supply voltage Vcc 1s ap-
plied to the other end of the switch SW8. The RS f{lip-
flop formed by NAND circuits G11 anbd G12 operates
to maintain a signal each time the spotwise data entry
switch SW8 is closed in order to enter a plurality of
spotwise photometric signals during the spotwise mode.
After the entry of spotwise photometric signals and the
calculation of an exposure period is completed within
CPUS0, a positive pulse signal is outputted to the output
port 01 to set the RS flipflop, thus causing it to wait for
another spotwise photometric signal input.

The input port I4 serves the purpose of detecting
whether or not the highlight mode is called for, and is
connected to the output of NAND circuit GG1S so that it
assumes the “1”’ level whenever the output of NAND
circuit G15 assumes the “H” level, thus indicating the
highlight mode. A self-resetting switch SW9 is a switch
which commands a highlight reference photographing
operation, and when the switch SW9 is closed, the RS
flipflop formed by NAND circuits G15 and G16 pro-
duces an output of “H” level, thus selecting the high-

light mode. The highlight mode is reset by producing a_

positive pulse at the output port 02. The input port IS

3

20

serves the purpose of detecting whether or not the
shadow mode is called for, and is connected to the
output of NAND circuit G19 so that it assumes the “1”
level whenever this output assumes the “H” level, thus
indicating the shadow mode. A self-resetting switch
SW10 is a switch which commands a shadow refer-
enced photographing operation, and when the switch

- SW10 is closed, an RS flipflop formed by NAND
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circuits G19 and G21 produces an output of “H” level,
thus selecting the shadow mode. The shadow mode 1s
reset by outputting a positive pulse at the output port
03. The highlight mode detecting circuit comprising
the switch SW9, resistors R7, R8, R12, capacitor C4,
NPN transistor Q71, NOT circuits G14, G17 and
NAND circuits G15, G16 as well as the shadow mode
detecting circuit comprising switch SW10, resistors R9,
R10, R13, capacitor CS5, NPN transistor Q72, NOT
circuits G18, G20 and NAND circuits G19, G21 are
connected in generally the same manner as the spotwise
photometric data entry detecting circuit comprising the
switch SWS, resistors R5, R6, R11, capacitor C3, NPN
transistor Q70, NOT circuits G10, G13 and NAND
circuits G11, G12, and therefore will not be described
in detail. L _ 4

Considering the operation of the spotwise photomet-
ric data entry detecting circuits, the highlight mode
detecting circuit and the shadow mode detecting cir-
cuit, such operation can be exemplified by the operation
of the spotwise photometric data entry detecting cir-
cuit. Initially when the spotwise entry switch SW8 is
closed, a pulse signal of “H” level and having a short
duration is applied to the input of NOT circuit G10
through the capacitor C3. The RS flipflop formed by
NAND circuits G11 and G12 then produces an output
of “H” level, applying “1”’ to the input port 13, inform-
ing CPUS0 that the spotwise photometry has been se-
lected. After a given time interval, CPUS0 produces a
pulse-like reset signal of “H” level at its output port 01,
thus resetting the RS flipflop. If the time constant deter-
mined by the combination of the capacitor C3 and resis-
tor R6 is greater than the given time interval, the RS
flipflop is set again even though the reset signal has been
outputted, giving rise to the likelihood of a wrong rec-
ognition by CPUS0 that the spotwise photometry has
been selected again. To accommodate for this possibil-
ity, the resistor R6 is shunted by the transistor Q70,
which is turned on in response to the reset signal, thus
forcing the capacitor C3 to be fully charged.

The output port 04 outputs a photometry mode com-
mand signal S3. When the signal S3 assumes the “1”
level, the average photometry mode is selected in the
head amplifier 51, which will be described in detail in
connection with FIG. 8, while the “0” level of the sig-
nal S3 allows the spotwise photometry mode to be
selected. The output port 05 outputs an input select
signal S7. When the signal S7 assumes the “1” level, the
second selection circuit 57, which will be described in
detail later in connection with FIG. 9, outputs the
brightness signal S6 as an analog signal S8 which is then
subject to A/D conversion, while the “0” level of the
signal S7 causes the circuit to output a signal (§V-AV)
which is obtained by an analog calculation of a film
speed and a diagram aperture as an analog signal S8
which is subject to A/D conversion. The output port 06
determines the sign of each bit from D/A conversion
circuit (DAC) 58, and supplies eight bits in parallel. The
input port 17 allows an entry of digital information, and
is connected to the output of a comparator A12 func-

tioning as the second comparator 59 which forms an
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A/D conversion circuit of sequential comparison type
together with the D/A conversion circuit 58. The in-
verting input of the comparator A12 is connected to the
output of the D/A conversion circuit 58 while its non-
Inverting input is connected to receive the analog signal
58 which is subject to A/D conversion. |

The output port 07 represents a common output of
the liquid crystal driver circuit 61 and includes a con-
nection to three lines which are connected to the liquid
crystal display panel (LCD) of the photographing infor-
mation display 39. The output port 08 represents seg-
ment outputs for the liquid crystal driver circuit 61
including 39 lines, which are in turn connected to the
display panel of the photographing information display
39. The mput port I8 has a connection with four input
lines which receive an input representing a manual ex-
posure period. The input port I9 has a connection with
four Iines which receive an input representing a correc-
tion value. The both input ports I8 and I9 are connected
to the digital exposure information introduction circuit
60. The input port 110 serves one purpose of detecting
the presence of a release signal S0. The input port I11
serves the purpose of detecting a trigger signal, and is
connected to receive the inversion of a trigger signals
S1 through NOT circuit G100. The input port 112
serves the purpose of detecting an exposure terminate
signal S13. The input port I13 serves the purpose of
detecting an electronic flash power on signal S14. The
input port 114 serves the purpose of detecting a flash
overexposure signal S9 which indicates whether an
exposure provided during a photographing operation
with the aid of an electronic flash is an overexposure.
The iput port I15 serves the purpose of detecting a
flash underexposure signal S10 which indicates that an
exposure provided during a photographing operation
performed with the aid of an electrical flash is an under-
exposure. The output port 09 outputs a shutter control
signal S16 during the memory mode, the manual mode
and the spotwide mode. The input port 116 is connected
to recetve a proper flashlight signal S20, indicating a
proper exposure during a photographing operation per-
formed with the aid of an electronic flash, in order to
allow the display of a proper exposure to be given for
about two seconds after the termination of the emission
of flashlight from the electronic flash.

FIG. 8 1s a circuit diagram showing the detail of the
head amplifier 51. It essentially comprises a circuit
which produces brightness information during the open
average photometry and during the open spotwise pho-
tometry, an integrating circuit which operates during
the direct photometry, and an analog switch. It includes
an operational amplifier A1 having a bipolar transistor
input, and has its non-inverting input connected to re-
ceive a reference voltage Vo and its inverting input
connected to the output of another operational ampli-
fier A2. The amplifier Al is arranged to suppress an
input offset voltage to be less than 1 mV, without re-
quiring an offset adjustment. The output of the amplifier
Al 1s connected to the emitter of a PNP transistor Q1,
which has its collector connected through a resistor
R16 to the output of the amplifier A2 and also con-
nected to the colleétor and base of a transistor Q2 which
provides a logarithmic compression. The transistor Q2
represents a PNP transistor having multiple emitters,
one of which is connected to the anode of the photovol-
taic element PD1 which is used for average photome-
try, and the other of which is connected to the anode of
the photovoltaic element PD2 which is used for spot-
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wise photometry. The base and collector of the transis-
tor Q2 are also connected to the non-inverting input of
an operational amplifier A3. The cathodes of the photo-
voltaic elements PD1, PD2 are connected to the invert-
ing input of the amplifier A2 while their anodes are
connected to separate non-inverting inputs of the ampli-
fier A2. The amplifier A2 has MOS transistor inputs and
has a pair of non-inverting inputs, which are selectively
effective depending on either the “H” or “L” level
assumed by the photometry mode command signal S3
applied to its control signal input. Specifically, when
the command signal S3 assumes the “H” level, one of
the non-inverting inputs which is connected to the pho-
tovoltaic element PD1 becomes effective, maintaining a
zero bias across its anode and cathode. In this manner,
the potential across the base and collector of the transis-
tor Q2 varies in accordance with the amount of light
incident on the photovoltaic element PD1. When the
commangd signal S3 assumes the “L” level, the other
non-inverting input becomes effective to maintain a
zero bias across the anode and cathode of the photovol-
taic element PD2, whereby the potential across the
emitter and collector of the transistor Q2 varies in ac-
cordance with the amount of light incident on the pho-
tovoltaic element PD2. The amplifier A2 also includes
another input which is connected through a resistor
R17 to recetve a bias switching signal S4. When the
signal S4 assumes its “H” level during the direct pho-
tometry, mode a bias current supplied to the amplifier
A2 increases to enable its high speed operation. Con-
versely, when the signal S4 assumes its “L” level during
the memory mode, the bias current supplied to the am-
plifier A2 reduces to achieve a saving in the power
disstpation. |

A pair of integrating capacitors C1, C2 which are
used during the direct photometry mode have their one
end connected to the anode of the photovoltaic element
PD1 which is used for the purpose of average photome-
try. The other end of the capacitor C1 is connected to
the ground while the other end of the capacitor C2 is
connected to the collector of an NPN transistor Q6,
which operates to switch an integrating capacitance.
The transistor Q6 has its emitter connected to the
ground and has its base connected through a resistor
R19 to receive a capacitance switching signal S5. The
collector of the transistor Q6 is also connected through
a resistor R18 to the output of the amplifier A2. The
capacitance switching signal S5 varies in accordance
with a film speed, and is produced at the output Q of a
latch circuit DFO (see FIG. 9). During the direct pho-
tometry, mode an exposure process is terminated when
a photometric output S2 representing an integral of the
integrating circuit or the output from the amplifier A2
reaches a given voltage level which corresponds to a
film speed. The given voltage level may increase to the
order of several millivolts as a higher film speed is em-
ployed, whereby the circuit is susceptible to the influ-
ence of noise such as static electricity. Accordingly, in
the circuit shown, when a high film speed is employed,
the capacitance switching signal S5 is changed to its
“L” level, thus turning the transistor Q6 off. In this
manner, the integrating capacitance is formed by the
capacitor C1 alone, thus increasing the given voltage
level against which an integrated voltage must be com-
pared. Conversely, when a lower film speed is em-
ployed, the capacitance switching signal S5 is changed
to 1ts “H” level to turn the transistor Q6 on, thus using
a parallel combination of the capacitors C1 and C2 for
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the integrating capacitor, thus reducing the voltage
level against which an integrated voltage is compared.
In this manner, the dynamic range is extended. The
purpose of connecting the collector of the transistor Q6
to the output of the amplifier A2 through the resistor
R18 is to achieve a zero value of the capacitance of the
capacitor C2 in practice when the transistor Q6 is
turned off.

A buffer operational amplifier A3 has its output con-
nected to the inverting input terminal thereof and also
connected to the collector of a PNP transistor Q7. The
transistor Q7 has its base connected to the non-inverting
input of the amplifier A3 and its emitter connected to
one of non-inverting inputs of an operational amplifier
A9 (see FIG. 9), which forms the second selection cir-
cuit 57, and also connected to one end of a constant
current source CC1. The supply voltage Vcc i1s applied
to the other end of the source CC1 so that a constant
current flow Ip is maintained therethrough. A voltage
which is proportional to the absolute value of a loga-
rithmically compressed photocurrent of either photo-
voltaic element PD1 or PD2 appears at the emitter of
the transistor Q7 and is derived as a brightness signal S6.

The base of the transistor Q1 is connected to the
collector of an NPN transistor QS, the base of which is
fed with the supply voltage Vcc through a resistor R14.
The emitter of the transistor Q5 1s connected to the
ground, and connected across the base and emitter of

. the transistor Q8§ are an NPN transistor Q4 which 1is

= connected as a diode and another NPN transistor Q3.
~ The base of the transistor Q3 1s connected through a
. resistor R15 to the output of NOT circuit G101 (see
-~ FIG. 12) so as to be supplied with the trigger signal S1
- - therefrom. |
In operation, assuming that the trigger signal S1 as-
- sumes its “L”’ level, the transistor Q3 is turned off while
~-the transistor QS 1s turned on, allowing the transistor Q1

~t0 be turned on. Comnsequently, the output from the.

~. amplifier Al 1s fed back to its inverting input through a
-_path including the transistors Q1 and Q2 and the ampli-
~fier A2, which represents a negative feedback path.

- Accordingly, the output voltage from the amplifier A2
is equal to the reference voltage V. A voltage which
depends on the amount of light incident on either pho-
tovoltaic element PD1 or PD2 is developed at the emit-
ter of the transistor Q7. During direct photometry, the
trigger signal S1 turns to its “H” level simultaneously
with the initiation of an exposure process, whereby the
transistor QJ is turned on while the transistor QS is
turned off, thereby turning the transistor Q1 off. Conse-
quently, the negative feedback path comprising the
amplifiers A1 and A2 is disconnected, and a potential
across the base and collector of the transistor Q2 as-
sumes the same value as the output from the amplifier
- A2. Accordingly, the capacitors C1 and C2 begin to be
charged in accordance with a photocurrent produced
by the photovoltaic element PD1. At this time, the
voltage across the emitter and base of transistor Q2 is
fed by an offset voltage supplied to the amplifier A2,
whereby a leakage current across the base and emitter
as well as across the emitter and collector of the transis-
tor Q2 are minimized. Since the amplifier A2 has MOS
transistor inputs, the charging current to the capacitors
C1 and C2 substantially conform to the photocurrent,
allowing an exposure period of an increased length to be
determined with a high accuracy. As the capacitors Cl1
and C2 continue to be charged, an integrated output S2
for the direct photometry 1s developed at the output of
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the amplifier A2. When the level of the integrated out-

put S2 exceeds the collector potential of a transistor
Q20 (see FIG. 9), the output of an operational amplifier
A8 (see FIG. 10) reverses, thus terminating an exposure
process.

FIG. 9 is a circuit diagram showing the detail of the
analog exposure information introduction circuit 53 and
the second selection circuit 57. As shown, an opera-
tional amplifier A4 has a non-inverting input, to which
the reference voltage Vo is applied, and an inverting
input, to which a current I is supplied from a constant
current source CC2 which is proportional to the abso-
lute temperature, through a variable resistor RVO
which is provided to permit the entry of a correction
value. A series combination of a variable resistor RV1
which may be preset in accordance with a film speed, a
semi-fixed resistor RV2 which is provided to permit an
adjustment of exposure level during the direct photom-
etry, another semi-fixed resistor RV3 which permits an
adjustment of display level, and a variable resistor RV4
which permits the entry of diaphragm information is
connected across the output and the inverting input of
the amplifier A4. As a result, a voltage corresponding to
a difference, in analog form, between the value of film
speed Sv and diaphragm aperture Av or (Sv - Av) is
developed at the output of the amplifier A4 for applica-
tion to one of the non-inverting inputs of the operational
amplifier A9 which forms the second selection circuit
57. The other non-inverting input of the amplifier A9 is
fed with the brightness signal S6, which is supplied
from the emitter of the transistor Q7 (FIG. 8). The
output of the amplifier A9 is connected to the inverting
input thereof and is also connected to the non-inverting
input of the comparator A12 (FIG. 7). The amplifier A9
has a control signal input which 1s supplied with the
input select signal S7 from the output port 05 (FI1G. 7).
When the signal S7 assumes its “H” level, the other
non-inverting input becomes effective, whereby the
brightness signal S6 is outputted from the amplifier A9
as the analog signal S8 which is subject to A/D conver-
ston. When the signal S7 assumes its “L” level, said one
non-inverting input becomes effective to permit a volt-
age corresponding to the calculated value (Sv - Av) to
be outputted from the amplifier A9 as the analog signal
S8 which is subject to A/D conversion.,

An operational amplifier A5 and a bank of transistors
which follow the amplifier are provided in order to
produce a given voltage level against which the output
S2 from the integrating circuit must be compared dur-
ing the direct photometry or the signal which switches
the integrating capacitance (C1 and C2) in accordance
with a film speed. Specifically, the amplifier AS has a
non-inverting input connected to the junction between
a pair of voltage divider resistors R30 and R31, across
which the reference voltage Vo is applied. The ampli-
fier AS has an inverting input which is connected
through a resistor R32 to receive the reference voltage
Vo. An NPN transistor Q10 1s connected across the
output and the non-inverting input of the amplifier AS,
and has its emitter connected to the output and iis col-
lector connected to the non-inverting input. The base of
the transistor Q10 is connected to the junction between
the variable resistor RVO and the constant current
source CC2. It will be seen that the other end of the
variable resistor RVO is connected to the inverting
input of the amplifier A4. The output of the amplifier
AJ 1s also connected to the emitter of an NPN transistor
Q11, the base of which is connected to the junction
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between the semi-fixed resistors RV2 and RV3. The
collector of the transistor Q11 is connected to the col-
lector of a PNP transistor Q13 and to the base of a PNP
transistor Q12. The supply voltage Vcc is applied to the
emitter of the transistor Q13, the base of which is con-
nected to the base of a PNP transistor Q14 and to the
emitter of the transistor Q12. The collector of the tran-
sistor Q12 is connected to the ground. The supply volt-
age Vcc is applied to the emitter of the transistor Q14,
the collector of which is connected to the collector and
base of an NPN transistor Q22. The transistors Q13 and
Q14 form a current mirror circuit which allows a cur-
rent equal to the collector current of the transistor Q11
to be supplied to the collector of the transistor Q22. The
transistor Q22 has its emitter connected to the ground
and 1ts base connected to the collector of an NPN tran-
sistor Q81 and to the bases of a plurality of NPN transis-
tors Q80, which are equal to n in number. In the bank of
the transistors Q80, each transistor has its emitter con-
nected to the ground and its collector connected to the
collector of a PNP transistor Q15 and to the base of a
PNP transistor Q16. It is to be noted that the transistor
Q22 as well as each transistor in the bank Q80 form a
current mirror circuit, allowing a current which is n
times the collector current of the transistor Q22 to be
supplied to the collector of the transistor Q15. The
transistor Q81 has its emitter connected to the ground
and 1ts base connected through a resistor R33 to the
output Q of the latch circuit DFO. When the capaci-
tance switching signal S5 produced by the latch circuit
DFQO assumes its “H” level, the transistor Q81 is turned
on while the transistor Q22 and the transistors in the
bank Q80 are turned off, reducing the collector current
of the transistor Q15 to zero.

The supply voltage Vcc is applied to the emitter of
the transistor Q18, which has its base connected to the
bases of PNP transistors Q17 and Q18 and to the emitter
of the transistor Q16. The collector of the transistor Q16
1s connected to the ground. The supply voltage Ve is
applied to the emitter of the transistor Q17, which has is
collector connected to the collector of a PNP transistor
Q20 and connected to the inverting input of a compara-
tor A8 (see FIG. 10). The supply voltage Ve is also
supplied to the emitter of the transistor Q18, which has
its collector connected to the collector of a PNP transis-
tor Q19 and also connected to the inverting input of a
comparator A7 (see FIG. 10). The transistors Q15, Q17
and Q18 form a current mirror circuit, whereby a cur-
rent equal to the collector current of the transistor Q15
1s supplied to the collectors of the transistors Q17 and
Q18. The supply voltage Vcc is applied to the emitters
of the transistors Q19 and Q20, the collectors of which
are connected through resistors R34 and R3S, respec-
tively, to receive the reference voltage V. The transis-
tors Q19 and Q20 have their bases connected to the base
of the transistor Q13, and thus form a current mirror
circuit with respect to the transistor Q13. Accordingly,
a current equal to the collector current of the transistor
Q13 1s supplied to the collector of each transistor Q19
and Q20. It will be seen that the base of the transistor
Q13 is also connected to the base of a PNP transistor
Q21, which is fed with the supply voltage Ve at its
emitter and which has its collector connected to the
ground through a semi-fixed resistor RV5 which per-
mits a point where the integrating capacitance is to be
switched to be adjusted. Specifically, the collector of
the transistor Q21 is connected to the non-inverting
input of a comparator A6, the inverting input of which
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1s connected to the junction between a pair of voltage
divider resistors R36 and R37, across which the refer-
ence voltage Vois applied. The output of the compara-
tor is connected to a D input of the latch circuit DFO.
In this manner, the comparator A6 determines whether
the integrating capacitance should be changed in accor-
dance with a film speed. The latch circuit DFO has a

control signal input, to which the release signal SO is
applied from the collector of a transistor Q32 (see FIG.
11) to prevent a reversal of the capacitance switching
signal S5, produced at its output Q, upon shutter re-
lease. It is to be noted that the resistor R34 has a resis-
tance which is equal to V2 times the resistance of the
resistor R35.

In operation, a voltage which is equal to the sum of
the reference voltage Vg, and a voltage drop across the
sertes combination of resistors RV1 and RV4, formed
by a product of the total series resistance and the con-
stant current Ij which is proportional to the absolute
temperature, is developed at the output of the amplifier
A4. A voltage which corresponds to a change in a dia-
phragm aperture or a film speed by one step is approxi-
mately 18 mV under constant temperature. Accord-
ingly, the output from the amplifier A4 is not influenced
by a voltage drop across the variable resistor RVO
which 1s used to enter a correction value. The transistor
Q10 has a base potential which is less than the reference
voltage Vo by an amount corresponding to the voltage
drop across the resistor RVO. On the other hand, the
transistor Q11 has a base potential which is higher than
the reference voltage Vp by an amount corresponding
to the voltage drop across the series combination of the
variable resistor RV1 and the semi-fixed resistor RV2,
which are used to preset a film speed and to adjust an
exposure level. Accordingly, a difference in the base
potential between the transistors Q10 and Q11 corre-
sponds to the film speed and the correction value used.
Representing the collector current of the transistor Q11
by Ic, the current flow through each of the resistors
R34 and R335 will be equal to (1 4-n) Ic when the transis-
tor Q81 is turned on. When the variable resistor RV1
has a low value or when a photographic film having a
high film speed is employed, the magnitude of the col-
lector current Ic of the transistor Q11 will be reduced,
and accordingly, the collector potential of the transistor
Q21, represented by the resistance of the variable resis-
tor RVS multiplied by the collector current Ic of the
transistor Q21, will be reduced, whereby the output
from the comparator A6 changes to its “L” level. Con-
sequently, the transistor Q81 is turned off, increasing
the voltage drop across the resistors R34 and R35. This
increases the voltage applied to the inverting inputs of
comparators A7, A8. This means that the given voltage
level against which an output from the integrating cir-
cuit should be compared during the direct photometry
1s increased, increasing the latitude of the voltage level.
Though the latitude of the voltage level increases, the
integrating capacitor is reduced to that defined by the
capacitor C1 alone, thereby assuring a proper exposure.
A particular level of film speed where the switching
takes place 1s previously determined by an adjustment
of the semi-fixed resistor RV5. After a shutter release
operation, the release signal SO assumes its “H” level to
latch the output from the latch circuit DFO since an
error in the exposure may be produced as a voltage
difference between the two inputs of the comparator A<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>