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[57)] ABSTRACT

A method and apparatus for effecting photometry from

~ plural points of an automatic exposure camera includes

the provision of photometric means which determines
the brightness of a relatively himited region of an image
field. Photometry is successively made of the brightness
of an object being photographed at a number of desired
points thereon, utilizing the photometric means, and
corresponding photometric values are derived. An av-
erage of these values is taken, and transmitted to expo-
sure control means, thus effecting an exposure control
in accordance with the average.

13 Claims, 5 Drawing Sheets
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- METHOD AND APPARATUS FOR PHOTOMETRY
FROM PLURAL POINTS OF AUTOMATIC
EXPOSURE CAMERA

This application is a continuation of application Ser.
No. 263,032, filed May 12, 1981, now abandoned.

BACKGROUND OF THE INVENTION

The invention relates to a method and apparatus for
photometry from plural points of an automatic exposure
camera, and more particularly, to a novel method of
photometry in which spotwise photometric means of
the storage type is provided in an automatic exposure
camera and is used to effect photometry from plural
points and the values obtained are averaged, and a pho-
tometric apparatus used to carry out the method.

As is well recognized, a photometric technique in
conventional automatic exposure cameras may be cate-
‘gorized into an average photometry and a spotwise

photometry type. The average photometry may be

subdivided into one in which an average over the full
image field is taken and another in which the emphasis
is placed on a central region. A tolerable result 1s ob-
‘tained for ordinary objects being photographed by this
average photometry method, which is more easy to use
than the spotwise photometry method and hence is
~ generally employed in almost all cameras of general use.

The spotwise photometry method 1s effective when
the exposure value is to-be controlled in accordance
- with a bright or dark portion, or a highlight and a
shadow, of an object being photographed in which the
ratio of bnghtness between these portlons 1s high. How-
ever, its operation is troublesome and is highly suscepti-
‘ble to the production of a plcture having an improper
exposure. In the past, some cameras have been offered

- on the market in which the photometry 1s directed to

only a central region of the image field. However, the
composition is difficult to define, and there is no auto-
matic ‘exposure camera currently which adopts such
photometry.

From the foregoing, it can be concluded that the
average photometry method is superior to the spotwise
photometry method when taking pictures of ordinary
objects. However, practical objects being photo-
graphed are not limited to those having a low brightness
ratio, but there are a number of objects exhibiting a high
- brightness ratio such as those in rear light, those on a

stage, and those framed by a window through which
the exterior sight is composed. In pamcular, the chance
of takmg pictures of ob_]ects exhlbltlng a high brightness
ratio increases with an mcreasmg level of skill of a pho-
tographer. When a picture is taken of an object being
photographed which exhibits a high brightness ratio by
utilizing an automatic exposure camera which adopts
the average photometry method, the exposure is con-
trolled in accordance with the averaged brightness of
the object, preventing the intended composition of a
‘photographer from being fully achieved as might be
achieved by controlling the exposure in accordance
with the highlight or shadow.

In the prior art practice, when taking a picture of an
object of a special kind such as described immediately
above, a so-called spot exposure meter having a very
small photometric angle is used to effect photometry
from plural points on the object being photographed.

An exposure factor such as exposure period is deter-

mined on the basis of information relating to the bright-
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ness of the object thus obtained, and the photographic

intention where a proper exposure should be given and
what degree of brightness the shadow should exhibit,
and the camera is manually operated to take a picture.
Where an object being photographed is accessible as
when taking a picture in a studio, an exposure meter of
the type which receives incident light is used to effect
photometry of desired plural points on the object in
order to determine an exposure factor or factors before
the camera is manually operated to take a picture. How:-
ever, the use of an exposure meter which is separate
from the camera to effect spotwise photometry to deter-
mine exposure factors requires a troublesome procedure
and hence a complex calculation, and is also time con-
suming.

SUMMARY OF THE INVENTION

In view of the foregoing, it is an object of the inven-
tion to provide a method and apparatus for photometry
from plural points of an automatic exposure camera in
which spotwise photometric means of the storage type

~1s provided 1n an automatic exposure camera and 1S
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utilized to enable a photographer to fully realize his
composition through a simple operation.

In accordance with the invention, a photometric
element which 1s internally housed within a camera is
utilized to effect spotwise photometry from desired
locations on an object being photographed, thus dis-
pensing with an exposure meter or other instrument
which is separate from the camera.

Before the exposure is made, a spotwise photometric
region within a finder is brought into alignment with a

point on an object being photographed the photometry

of which is to be made, and a photometry swiich 1s
closed. This simple operation may be repeated as many
times as desired to effect photometry from plural points.

In addition, the determination of exposure factors 1s
automatically performed by the camera on the basis of
information relating to the brightness of the object
which is obtained by the photometry, thus eliminating
the need for a complex calculation.

The exposure of the camera is automatically con-
trolled in accordance with the exposure factors deter-
mined in the manner mentioned above, thus dispensing
with a manual setting of exposure factors as required in
a manual operation. |

The determination of the exposure factors is automat-
ically and accurately achieved by the use of a photomet-
ric circuit and an arithmetic circuit of the camera,
avoiding any likelihood that a wrong calculation results
in an IMproper exposure.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 11s a block diagram of an electrical circuit of an
apparatus for photometry from plural points of an auto-
matic exposure camera which is constructed according
to one embodiment of the invention;

FIG. 2 1s a fragmentary side elevation of an automatic
exposure camera, illustrating the disposition of a photo-
electric transducer element which is used for the spot-
wise photometry in the arrangement of FIG. 1;

FIG. 3 is a front view of an image field, illustrating a
region which is subject to the spotwise photometry by
the transducer element shown in FIG. 2;

FIG. 4 1s a circuit diagram of an apparatus for pho-
tometry from plural pomts constructed according to
another embodiment of the invention, the electrical
circuit being shown as a more detailed block diagram;
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FIG. 5 is a more detailed circuit diagram of a fre-
quency divider shown 1in F1G. 4; and

FIGS. 6(A1) to (C5) are a series of timing charts

illustrating the operation of the electrical circuit shown
in FIG. 4.

DESCRIPTION OF PREFERRED
EMBODIMENTS

Referring to FIG. 1, there is shown an electrical
circuit of an apparatus for photometry from plural
points of an automatic exposure camera according to an
embodiment of the invention which utilizes the method

of photometry from plural points of the invention. The:

apparatus includes a photometric circuit 1 which effects
a spotwise photometry of the brightness of an object
being photographed. In addition, the apparatus com-
prises an A-D converter 2 for converting an analog
quantity produced by the photometric circuit 1 and
representive of the brightness information into a corre-
sponding digital version, an adder 3 which accumulates
successive magnitudes of the digital brightness informa-
tion, a counter 4 for counting the number of successive
accumulations of magnitudes of the brightness.informa-
tion, a divider 5 for dividing the content of the adder 3
by the count in the counter 4 to provide an average
brightness information Bv, a register 6 for storing an
output from the divider §, an arithmetic unit 7 for deriv-
ing diaphragm information Av or shutter speed infor-
mation Tv, a diaphragm control system 8 which is con-
trolled in accordance with a diaphragm information Av
produced by the arithmetic unit 7, a shutter control
system 9 which is controlled 1 accordance with shutter
speed mformation Tv which 1s produced by the arith-
metic unit 7, a pair of ganged photographing mode
selection changeover switches SW1, SW2 which pro-
vide a selective switching between a diaphragm preset
photographing mode and a shutter preset photograph-
ing mode, a control circuit 11 for controlling the opera-
tion of the entire electrical circuit, and a photometry
switch SW3 connected to the control circuit 11.

The photometric circuit 1 includes a photoelectric

transducer element PD1 formed by a photovoltaic ele-

ment such as a photodiode, a logarithmic compression
diode D1 and a differential amplifier A1l. The trans-
ducer element PD1 is connected across the inverting
and the non-inverting input of differential amplifier Al
in reverse polarity. The non-inverting input of the am-
plifier A1 is connected to the ground which is defined
by the body of the camera while the inverting input is
connected to an output terminal through a reversely
poled diode D1. The transducer element PID1 receives
part of the light from an object being photographed and
produces a photocurrent of a magnitude which depends
on the amount of light received, and the photocurrent is
compressed in a logarithmic manner by the diode D1,
thus producing an analog quantity representative of the
brightness of the object being photographed, at the
output terminal of the amplifier Al.

The transducer element PD1 1s disposed adjacent to
~ the finder optics of a single lens reflex camera, as illus-
trated in FIG. 2, for example. Light from an object
being photographed impinges on the camera by passing
through taking lens optics 21, and is reflected by a mov-
able reflecting mirror 22 to be focussed onto a focussing
glass 23. Part of such light passes through a pentaprism
24 and through an imaging lens 25 which is provided for

the purpose of photometry. Said part of the light corre-

~ sponds to a portion of an optical image of the object

10

15

20

25

30

35

45

50

33

65

‘1s logarithr

4

which is projected onto a spotwise photometry region
264, comprising a small area that is substantially cen-
trally located within an image frame 26 (see FIG. 3). In

other words, the transducer element PD1 is located to
be optically conjugate to the photometry region 264, so
that it determines the light which 1s projected onto such

region 26a. Numeral 27 in F1G. 2 represents an eyepiece
of the finder.

Returning to FIG. 1, the changeover switches SW1,
SW2 have their movable contacts cl, ¢c2 connected to
the arithmetic unit 7. The changeover switch SW1 has
a fixed contact al which 1s connected to the diaphragm
control system 8 and another fixed contact bl which 1s
connected to the shutter control system 9. The change-
over switch SW2 has a fixed contact a2 which is con-
nected to receive shutter speed information Tv from
means, not shown, which establishes a shutter speed,
and another fixed contact b2 which 1s supplied with
diaphragm information Av from means, not shown,
which establishes a diaphragm aperture. These switches
SW1, SW2 are ganged together in a manner such that
when the movable contact of the switch SW1istt wn
to the fixed contact al, the movable contact . the
switch SW2 1s thrown to the fixed contact a2 while
when the movable contact of the switch SW1 is thrown
to the fixed contact bl, the movable contact of the
switch SW2 1s thrown to the fixed contact b2. It 1s also
to be noted that the arithmetic unit 7 is aiso supplied
'with film speed information Sv.

The method of photometry from plural points ac-
cording to the invention will now be described together
with the operation of the described apparatus. When a

power switch, not shown, is closed, all of the circuits

are reset and are rendered operative. By observing the
finder, a location on the object being photographed, the
photometry of which is to be made, is brought to corre-
spond to the spotwise photometry region 26a, where-
upon the photometry switch SW3 is closed. An image
of the object at the location which corresponds to the
region 26a is formed on the transducer element PDI1,
which then produces a photocurrent. In this manner,
information relating to the brightness of the object
being photographed is produced by the photometric
circuit 1 and 1s in the form of an analog quantity which
ically compressed. The converter 2 con-
verts this analog quantity into a corresponding digital
version, which is applied to the adder 3. The adder 3
includes a register, to which the inputted digital quan-
tity is applied for addition with the accumulated content
therein. When the photometry switch SW3 is closed
initially after the power switch 1s turned on, the content
of the register is cleared to zero, and hence the initial
digital quantity will be simply stored therein.

On the other hand, the counter 4 detects the closure
of the photometry switch SW3 through the control
circuit 11, and counts the number of times the photome-

- try switch 1s closed. When the photometry switch SW3
1s closed initially after the power switch is turned on,

the counter 4 1s initially cleared to zero, and hence 1t
stores ‘““1” for the initial closure.
Subsequently, a plurality of locations on the object

‘being photographed where the photometry 1s desired

are sequentially brought into alignment with the spot-
wise photometry region 264, followed by each closure
of the photometry switch SW3. Each time the switch
SW3 is closed, the adder 3 accumulates the new input to
the accumulated content stored therein while the
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counter 4 counts the number of times the switch SW3 1s
closed.

Each time the photometry switch SW3 is closed, the
divider 5 operates to divide the content of the adder 3,
as dividend, by the content of the counter 4 which
“represents a divisor, with its quotient stored in the regis-

ter 6. Assummg that the photometry switch SW3 has

been closed n times, the adder 3 finally contains the sum
~of n digital quantities each representing the brightness
of the object being photographed while the counter 4
'contains the count n. In this manner, the magnitude of
the quotient stored in the register 6 represents an aver-
age value Bv of brightness information over n photome-
tries.

Each time the photometry switch SW3 is closed the
arithmetic unit 7 operates to calculate diaphragm infor-
mation Av or shutter speed information Tv which is
required to provide a proper exposure, on the basis of
the average brightness information Bv stored in the
register 6, preset film speed information Sv and shutter
speed information Tv or diaphragm information Av
which is supplied through the changeover switch SW2.
‘When the shutter preset photographing mode is se-
lected by the connection of the movable contacts of the
changeover switches SW1, SW2 with the fixed contacts
al, a2, the arithmetic unit 7 responds to a preset value of
shutter speed information Tv by calculating diaphragm
information Av, which is supplied to the diaphragm
control system 8. When the diaphragm preset photo-
graphing mode is selected by the connection of the
‘movable contacts of the changeover switches SW1,
- SW2 with the fixed contacts b1, b2, the arithmetic unit-
-7 responds to a preset value of diaphragm information
Av by calculatln g shutter speed information Tv, which
is supplied to the shutter control system 9. The dia-
phragm control system 8 or the shutter control system 9
- responds to diaphragm information Av or shutter speed
information Tv by controlling the diaphragm aperture
or the shutter speed to a proper value.

Consequently, a subsequent shutter release permlts
the exposure to be controlled in accordance with the
~average brightness information Bv which results from
the spotwise photometry of a plurality of points on the
object being photographed, for taking a picture thereof.

It is to be noted that the adder 3, the counter 4 and the
register 6 are cleared to zero when the power switch 1s
turned off.

FIG. 4 shows an electrical circuit of apparatus for
photometry from plural points which 1s constructed
according to another embodiment of the invention, in a
more detailed form than that shown in F1G. 1. In the
- electrical circuit shown, a photometric circuit 31 which
effects spotwise photometry of the brightness of an
object being photographed comprises a photoelectric
transducer element PD1, a source of variable voltage
Es which produces a voltage depending on film speed
information Sv and diaphragm aperture information
Av, and a current-to-voltage converter 32 which pro-
duces a voltage proportional to a photocurrent gener-
ated by the transducer element PD1. The transducer
element PD1 is connected across a pair of input termi-
nals of the converter 32, and has its cathode connected
to the positive terminal of the source Es, the cathode of
which is connected to the ground. An output terminal
of the photometric circuit 31 or the converter 32 is
connected through a switch SW4 to one end of resistor
- R1. The switch SW4 is controlled by a flipflop 36 to be
described later. The junction between the switch SW4
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6

and the resistor R1 is connected to receive a reference
voltage Vrl through a switch SWS5, which is also con-

“trolled by the flipflop 36.

The other end of the resistor R1 is connected to the
inverting input of an operational amplifier 33, and an
integrating capacitor C1 1s connected across the invert-
ing input and the output of the operational amplifier 33,
thus providing a negative feedback. In this manner, the
combination of the amplifier 33, resistor R1 and capaci-
tor C1 form together an integrating circuit. A reference
voltage Vr2 is applied to the non-inverting input of the
amplifier 33. The values of the reference voltages Vrl,
V12 are chosen so that the inequality Vo> Vr2>Vrl is
maintained, where Vorepresents an output voltage from

the photometric circuit 31. The output of the opera-

tional amplifier 33 is connected to the inverting input of
a comparator 34, the non-inverting input of which re-
ceives the reference voltage Vr2. The output of the
comparator 34 i1s connected to a set terminal of the
flipflop 36.

The photometry switch SW3, which 1s utilized to
provide a sampling of the brightness of the object being

photographed at desired locations thereon through a

manual operation of the photographer, has its one end
connected to the ground and its other end connected
through resistor R2 to an input of an inverter 35. This
input 1s connected to the ground through an integrating
capacitor C2 and 1s also connected through a resistor
R3 to an operating voltage Vcc. The values of resistors
R2, R3 and capacitor C2 are chosen to prevent a chat-
tering which might occur when the photometry switch
SW3 which is normally open is closed. The output of

the inverter 35 is connected to D input of D-type flip-

flop 42, to be described later.

The output of the flipflop 36 1s connected to a control
terminal of a counter 37, the output of which is con-
nected to the reset terminal of the flipflop 36. The pur-
pose of the counter 37 is to count clock pulses from a
clock pulse generator 41 which is connected to the
input thereof. It produces a pulse signal S3 (see FIG.
6A3) whenever a given count is reached. The nitiation

of a counting operation by the counter 37 is controlled

by an output signal S4 (see FIG. 6A4) from the flipflop
36.

- The output of the flipflop 36 1s also connected
through an inverter 39 to a control terminal of a gate 40,
and the output of the counter 37 1s also connected to a
control terminal of a photometric value counter 38

which has its input connected to the clock pulse genera-

tor 41 through the gate 40. The photometric value
counter 38 counts the number of pulses in an output
signal S5 (see FIG. 6AS) from the gate 40 which is
proportional to the voltage Vo corresponding to the
brightness which 1s determined by the photometric
circuit 31. The gate 40 1s controlled by the output signal
S4 from the flipflop 36 as supplied through the inverter
39.

The output of the flipflop 36 is also connected to the
clock terminals CK of D-type flipflops 42, 43. The {lip-
flop 42 has its D input connected to the output of the
inverter 35 and has its Q output connected to the D
input of the following flipflop 43 and also to one input
of NAND circuit 44. The flipflop 43 has its Q output
connected to the other input of NAND circuit 44. The
combination of the D-type flipflops 42, 43 and NAND
circuit 44 form together a synchronous differentiator
which is known in itself. It produces a pulse signal S9
(see FIG. 6A9) at the output of NAND circuit 44 which
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1S sync:hromzed with the output signal S4 from the flip-
flop 36 that is applied to the clock terminal CK thereof
‘and having a duration equal to one period of the signal
S4 whenever an input signal Sé (see FIG. 6A6) to the
flipflop 42 changes from a low level (hereafter abbrevi-
‘ated as L level) to a high level (hereafter abbreviated as

H level).
The output of the photometric value counter 38 is

connected to an input of a shift register 45 which has its
control terminal connected to the output of NAND
circuit 4. As a consequence, the content of the photo-
metric value counter 38 is transferred to the shift regis-
ter 45 in parallel in response to the pulse signal §9. The
output of the shift register 45 is connected to one input
of a full adder 47, the output of which is connected to an
input of another shift register 46 which stores the result
of addition. The output of the shift register 46 1s con-

nected to the other input of the full adder 47. In this

manner, the shift registers 45, 46 and full adder 47 form
together an adder circuit. The contents of the shift
~ registers 45, 46 are applied, bit by bit, to the full adder

47 in response to a shift pulse S10 (see F1G. 6B2) which
is applied to the shift terminals of both the registers 45,
46, with the added result again stored in the shift regis-
ter 46. The output of the shift register 46 1s connected to
an input of a down counter 48 in order to transfer the
content of the register 46 to a following divider circuit.

The content of shift register 46 is transferred to the
down counter 48 and retained therein in response to a

transfer signal S11 (see FIGS. 6B3 and C1) which 1s

produced in synchronism with the completion of stor-
ing the result of addition into the shift register 46 and
which is applied to the control terminal of the counter.
The down counter 48 includes a decrement pulse input
which is connected to the output of a gate 49, and also
includes an output which is connected to a control
terminal of the gate 49 and to a control terminal of
another down counter 52 which is used to store the
result of division. The gate 49 includes an input which is

connected to the output of the clock pulse generator 41, 40

and also includes an output which is connected to the
input of a frequency divider 50. The gate 49 is enabled
by a gating signal S12 (see FIG. 6C2) which is produced
in synchronism with the completion of the transfer of
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utilized to perform a division. Specifically, a clock sig-
nal from the clock pulse generator is passed through the
gate 49 to be applied to the down counter 48 as a refer-
ence pulse S14, and is simultaneously divided by a divi-

sor which is equal to the number of photometric mea-

surements before it 1s applied to the counter 31,
whereby a quotient is obtained in the counter 51 when
the content of the down counter 48 becomes equal to

ZETo.

The frequency divider 50 may be constructed, for
example, as specifically shown in FIG. 5. The fre-
quency divider 50 includes a counter 61 which counts
synchronous differentiated pulse S9 produced by
NAND circuit 4 and which is indicative of the closure
of the photometry switch SW3, a decoder 62 which

converts the content of the counter 61 or the number of

photometric measurements from binary format to a
decimal number and produces an H level signal on a

corresponding output line, a plurality of NAND cir-

cuits 63 to 70 having their one input connected to indi-

- vidual output lines 1; to lg of the decoder 62, an inverter
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the content of the shift register 46 to the down counter 45

48, allowing a clock signal S14 (see FIG. 6C4) from the
clock pulse generator 41 to be applied to the down

counter 48 and the frequency divider 50. The gate 49 1s

disabled by a division complete signal S13 (see FIG.
6C3) which is produced by the counter 48 whenever the
content therein reaches zero. The frequency divider 50
has an output which is connected to the input of a
counter 51 and a control signal terminal which is uti-
lized to determine a frequency division ratio i1s con-
nected to the output of NAND circuit 44. The down
counter 48, gate 49, frequency divider 50 and counter 51
form together a division circuit. __

The division circuit which 1s utilized in the present
embodiment will be initially summarized. In general, a
division is the most complex of all arithmetic opera-
tions. A variety of techniques are known including
restoring and non-restoring methods to perform a digi-
tal division. However, the use of these techniques re-
sults in a very complex arrangement of the logical cir-
“cuit. Accordingly, in the present embodiment, based on
the recognition that a sufficient accuracy is achieved to
obtain an average of photometric values without deriv-
ing digits below the f{loating point, a simple technique 1s

50
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71 having an input to which the respective outputs of

NAND circuits 63 to 70 are wired OR, a three bit
~counter 76 formed by three trigger fhipflops (hereafter

referred to as T-flipflop) 72 to 74 which are sequentially
connected and to which the clock signal S14 from the
clock pulse generator 41 s applied through the gate 49,
and four AND circuits 77 to 80 and four NAND cir-
cuits 81 to 84 which operate to reset the three bit
counter 76 in accordance with the frequency division
ratio of the frequency divider 50.

The first stage T-flipflop 72 of the three bit counter 76
includes an input to which the clock signal $14 from the
gate 49 is applied, and an output which 1s connected to
one input of each of AND circuits 77, 79 and NAND
circuit 64 as well as to the input of the second stage
T-flipflop 73. The output of the second stage T-flipflop
73 is connected to the other input of AND circuit 77,

one input of AND circuit 78 and the other input of

NAND circuits 65, 66 as well as to the input of the third
stage T-flipflop 74. The output of the third stage T-flip-
flop 74 is connected to the other input of AND circuits
78, 79 and to the other input of NAND circuits 67, 68,
69, 70. The other input of NAND circuit 63 is con-
nected to receive the clock signal S14.

The output of AND circuit 77 is connected to one
input of AND circuit 80 and is also connected to one
input of NAND circuit 81. The other input of NAND
circuit 81 is connected to the output line I3 of the de-
coder 62. The output of AND circuit 78 1s connected to
one input of NAND circuit 82, the other input of which
is connected to the output line l¢ of the decoder 62. The
output of AND circuit 79 is connected to the other
input of AND circuit 80, and 1s also connected to one
input of NAND circuit 83, the other input of which is
connected to the output line 15 of the decoder 62. The
output of AND circuit 80 is connected to one input of
NAND circuit 84, the other input of which is connected
to the output line 17 of the decoder 62. The outputs of
NAND circuits 81 to 84 are wired OR together and
connected to the reset terminal of the individual T-flip-
flops 72 to 74.

AND circuit 77 detects that the count in the counter
76 has reached “3”, and when the frequency division

ratio is 3, renders the output from NAND circuit 81 to

L level for every three count, thus resetting the counter
76. AND circuit 78 detects that the count in the counter
76 has reached “6”, and when the frequency division
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ratio is 6, renders the output from NAND circuit 82 to
L level for every six count, thus resetting the counter
76. AND circuit 79 detects that the counting counter 76
has reached **5”, and when the frequency division ratio
is 5, renders the output from NAND circuit 83 to L 5
level for every five count, thus resetting the counter 76.
AND circuit 80 detects that the count in the counter 76

has reached “7”, and when the frequency division ratio

1s 7, renders the output from NAND circuit 84 to L
level for every seven count, thus resetting the counter 10
76. |

The frequency divider SO is not associated with a
circuit which operates to reset the counter 76 for every
two, four or eight count whenever the frequency divi-
sion ratio is two, four or eight, because in these in- 15
stances, it is unnecessary to reset the counter 76. Specifi-
cally, the outputs of the T-flipflops 72, 73, 74 produce
one output pulse for every two, four or eight count of
the clock signal S14.

The frequency division ratio of the frequency divider 20
50 can be changed in a range from 1 to { in accordance
with the count in the counter 61, and an output pulse
S15 which has been divided in accordance with such
ratio 1s produced at the output of the inverter 71, which
represents the output of the frequency divider 50. As- 25
suming that the number of photometric measurements 1s
three, the decoder 62 produces an H level signal only on
the third output line 13. At this time, all of the remaining
output lines 1y, I2and l4to lgassume an L level. When the
clock signal S14 is supplied to the three bit counter 76 30
three times, the outputs of the T-flipflops 72, 73 will be
both H level, so that AND circuit 77 produces an H
ievel output. This causes NAND circuit 81 to produce
an L level output, which resets the three bit counter 76.

In other words, the output of the T-flipflop 73 is ren- 35
dered to an H level once for every three pulses S14. On
the other hand, since NAND circuits 63 to 70 have their
one input connected to the output lines |; to lg, respec-
tively, of the decoder 62, 1t will be seen that of all the
NAND circuits 63 to 70, it 1s only NAND circuit 65 to 40
*which the line 13 is connected that may have its output
inverted to an L level. Thus, the output signal S15 from
the frequency divider 50 depends upon only the output
from NAND circuit 65. The other input of NAND
circuit 65 is connected to the output of the T-flipflop 73, 45
so that the output signal S15 from the frequency divider
50 is produced once for every three clock signals S14.
Thus, the frequency divider §0 provides an output by
dividing the frequency of the clock signal S14 by three.

While the operation of the frequency divider 50 has 50
been described above on the assumption that the divi-
sion ratio 1s , it should be understood that the operation
remains essentially the same for any division ratio from
1 to §.

Returning to FIG. 4, the output of the counter 51 is 55
connected to the input of a down counter 52. The con-
tent of the counter S1 is transferred to the down counter
52 in response to a division complete signal S13 which
is produced by the down counter 48 whenever the con-
tent of the latter reaches zero, thus temporarily holding 60
the result of division for the average photometric value
which 1s obtained in the counter S1. The output of the
down counter 52 is connected through a resistor R4 to
the base of an electromagnet controlling switching tran-
sistor Q1 of PNP type, which is turned off by an H level 65
signal produced by the counter §2 whenever its count
reaches zero. The emitter of the transistor Q1 is con-
nected to an operating voltage Vcc while its collector 1s
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connected to the ground through an electromagnet
Mgl which constrains the second blind of a focal plane
shutter. Hence, the electromagnet Mgl is deenergized
at the same time as the transistor Q1 is turned off, thus
allowing the second shutter blind to begin running. The
down counter 52 includes a decrement pulse input
which is connected to the output of the clock pulse

generator 41 through a gate 53, which 1s enabled by an
exposure initiate signal S16 produced when an exposure
initiating trigger switch 90 1s closed as a shutter release
button 91 of the camera 1s depressed and the movable
reflecting mirror 22 (FI1G. 2) moves upward, thereby
allowing the clock signal to be supplied to the down
counter 52 as a decrement pulse. In other words, the
down counter 52 operates as a timer which controls an
exposure period from its initiation to 1ts termination to
be equal to a value which represents the average of a
plurality of photometric determinations.

The operation of the apparatus will now be described
with reference to the timing charts shown in FIGS.
6(A1) to (C5). It 1s to be noted that the method of effect-

ing photometry from plural points on which the appara-
tus of the present embodiment depends remains un-
changed from that illustrated with reference io tiie first
embodiment.

When the camera is moved to bring a point on an
object being photographed which 15 10 be determined
into alignment with the spotwise photometry region 264
of the finder, a photocurrent produced by the trans-
ducer element PD1 and the source Es of vanable volt-
age cause an analog voltage Vg to be developed at the
output of the photometric circuit 31 which depends on
values of the film speed, diaphragm aperture and bright-
ness of the object. The output voltage Vg gradually
charges the integrating capacitor C1, whereby the out-
put voltage S1 from the operational amplifier 33 gradu-
ally increases as’shown at (A1) of FIG. 6. When the
output voltage S1 exceeds the reference voltage Vr2,
the output S2 from the comparator 34 inverts to its L
level, as indicated at (A2), whereby the output S4 from
the flipflop 36 responds to the falling edge of the output
S2 from the comparator 34 by inverting to its H level, as
indicated at (A4) of FIG. 6. At the same time, the
switch SW4 is opened while the switch SW3$ 1s closed.
The inversion of the output S4 from the flipflop 36 to 1ts
H level permits the counter 37 to begin counting the
clock signal from the clock pulse generator 41. How-
ever, the output from the inverter 39 remains at its L
level under this condition, thus disabling the gate 40 to
prevent a counting operation by the photometric value
counter 38.

When the switch SW4 is open and the switch SW5 is
closed, the higher value of the reference voltage Vr2
than the reference voltage Vrl causes the output S1
from the operational amplifier 33 to decrease in linear
manner as the integration proceeds, as indicated at (A1)
of FIG. 6. Consequently, the output S2 from the com-
parator 34 returns to its H level immediately after the
opening of the switch SW4 and the closure of the
switch SWS5, as shown at (A2) of FIG. 6. At a given
time interval, which is preset by the counter 37, after
the closure of the switch SWS5, the output S3 from the
counter 37 changes to its L. level as shown at (A3) of
FIG. 6, inverting the status of the flipflop 36 as indi-
cated at (A4) of FIG. 6. This causes the L level signal
S4 to be applied to the control terminal of the counter
37, which is therefore reset. The photometric value
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counter 38 is also reset by the L level output S3 from
the counter 37.

Since the flipflop 36 changes its status, the switch
SW4 is again closed while the switch SWS5 is opened.
Because the value of the reference voltage Vr2 is estab-
lished at a lower level than the output Vg from the
photometric circuit 31, the output S1 from the opera-
tional amplifier 33 again begins to increase, as shown at
(A1) of FIG. 6. Simultaneously, the L level output S4
- from the flipflop 36 causes the inverter 39 to produce an
H level output, which enables the gate 40 to permit the
clock signal S5 from the clock pulse generator 41 to be
supplied to the photometric value counter 38, as indi-
cated at (AS) of FIG. 6. Thus, the photometric value
counter 38 begins counting the clock signal S5. When
the output S1 from the operational amplifier 33 again
exceeds the reference voltage Vr2, the output S2 from
the comparator 34 again inverts to its L level, as indi-
cated at (A2) of FIG. 6. This causes the output S4 of the
flipflop 36 to change to its H level again, disabling the
gate 40. Hence, the clock signal SS ceases to be inputted
to the photometric value counter 38, which ceases a
further counting operation while holding the prevailing
count.

The count held by the photometric value counter 38
depends on the brightness of an object being photo-
graphed. If the object exhibits an increased brightness,
the output S1 from the operational amplifier 33 will
reach the level of the reference voltage Vr2 in a re-
duced length of time, thus decreasing the count. On the
contrary, for an object of a reduced brightness, the
length of time required for the output S1 to reach the
level of the reference voltage Vr2 increases, thus in-
creasing the count. Hence, it can be concluded that the

count in the photometric value counter 38 represents a

proper exposure period which depends on the values of
the film speed, the diaphragm aperture and the bright-
ness of the object being photographed. By properly
choosing the values of various circuit parameters, the
product of the count and the duration of the clock sig-
nal S5 may be made equal to the magnitude of the
proper exposure period. In other words, the count held
by the photometric value counter 38 can be regarded as
a digital equivalent of the output voltage Vo from the
photometric circuit 31 which represents the proper
exposure period. It is to be understood that the A-D
conversion circuit as used in the apparatus of the pres-
ent embodiment is well known in the art as a double
integrating circuit.

The photometric value counter 38 is reset by a reset
signal S3 which is produced by the counter 37 at a given
time interval. The output voltage Vo of the photometric
circuit 31 is again subject to an A-D conversion, and the

number of the clock signals S§ which corresponds to
the proper exposure period is stored in the photometric
value counter 38. In the apparatus of this embodiment,
a photometry of the object being photographed is re-
peated at a given time interval, and the latest photomet-
ric value is stored in the photometric value counter 38.
- When the photographer manually closes the photom-
etry switch SW3, the output S6 from the inverter 35
assumes its H level for a time during which the switch
SW3 remains closed, as shown at (A6) of FIG. 6,
whereby the output S7 from the D-type flipflop 42
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of the output 5S4 from the flipflop 36, as indicated at
(A8) of FIG. 6. Accordingly, NAND circuit 44 pro-
duces the synchronous differentiated output S9 which
remains at its L level for a period from the nising edge

of the output S4 to its next following rising edge, as

indicated at (A9) of FIG. 6. This output S9 causes the
content of the photometric value counter 38 to be trans-
ferred in parallel to the shift register 45 in synchronized
relationship with the falling edge of the output S9.
When the data transfer to the shift register 45 1s com-
pleted, a shift pulse S10 1s applied to the shift registers
45, 46 in synchronized relationship with the rising edge
of the output S9 from NAND circuit 44, as shown at
(B1) and (B2) of FIG. 6. In response to each application
of the shift pulse S10, the individual bits in the shift
registers 45, 46 are sequentially supphed to the full
adder 47, and the result of addition 1s again stored in the
shift register 46. It is to be noted that the shift register 46
is reset when the power switch is turned on. Where the
single photometric measurement 1s made, 1t stores the

~ content of the photometric value in counter 38. For a
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changes to its H level in response to the rising edge of 65

the output S4 of the flipflop 36, as indicated at (A7) of

FIG. 6. The inverted output S8 from the D-type flipflop
43 changes to its L level in response to the falling edge

plurality of photometric measurements, the contents of
the photometric value counter 38 for the individual
measurements are added together for storage in the shift
register 46.

When the result of addition is stored in the shift regis-
ter 46, a transfer command signal S11 is applied to the
down counter 48 in synchronized relationship with the
falling edge of the final one of the shift pulses S10, as
indicated at (B3) of FIG. 6. In response to the signal
S11, the content of the shift register 46 is transferred in
narallel to the down counter 48, which then holds it.
When the sum of the photometric values is held by the
down counter 48, a control signal S12 of H level 1s
applied to the gate 49 in synchronized relationship with
the falling edge of the transfer command signal S11 to
enable this gate, as indicated at (C1) and (C2) of FIG. 6.
This permits the clock signal S14 (see FIG. 6, (C4))
from the clock pulse generator 41 to be fed to the down
counter 48 and to the frequency divider §0. The down
counter 48 decrements its content by one for'each clock
signal S14. The frequency divider 50 produces an out-
put S15 which represents the clock signal S14 divided
by a number corresponding to the number of photomet-
ric measurements and which 1s supplied to the counter
51, as shown at (CS) of FIG. 6. The counter 51 1s
cleared to zero for each depression of the photometry
switch SW3, and counts the number of output pulses
S15 supplied by the frequency divider §0. When the
content of the down counter 48 reaches zero, 1t pro-
duces a division complete signal S13, as shown at (C3)

of FIG. 6 which disables the gate 49. Accordingly, the

clock signal S14 ceases to be applied to the frequency
divider 50, thus interrupting a counting operation by the
counter 51. The content of the counter 51 at the time its
counting operation is interrupted corresponds to the
number of clock signals S14 which are equal to the sum
of photometric values divided by the number corre-
sponding to the number of photometric measurements,
and thus represents an average over a plurality of pho-
tometric values. The content of the counter §1 1s trans-
ferred to the down counter 52 in synchronized relation-
ship with the division complete signal S13. In this man-
ner, for each depression of the photometry switch SW3,
an average over a plurality of photometric values is
derived and stored in the down counter 32.

After a given number of photometric measurements
are made with respect to a desired object being photo-
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graphed, a shutter release button, 91, may be depressed
to initiate a photographing operation, Thereupon, the
movable reflecting mirror moves up and the first blind
of the focal plane shutter begins running, while simulta-
neously turning the trigger switch on. This causes a
control signal S16 applied to the gate 53 to change its H
level, thus enabling this gate. Hence, the clock signal
from the clock pulse generator 41 is supplied to the
down counter 52, which then operates to decrement its
count by one for each clock pulse applied until its con-
tent reaches zero, whereupon its output inverts to its H
level. Consequently, the switching transistor Q1 1s
turned off, deenergizing the electromagnet Mgl to
allow the second blind of the shutter to begin running,
thus terminating the exposure of the film surface to the
image of the object being photographed. In other
‘words, the exposure period of the focal plane shutter is
controlled in accordance with the average value over a
plurality of photometric values.

While the apparatus of the present embodiment
a diaphragm preset type, it should be understood that
the apparatus can be easily adapted to a shutter speed
preset type. Alternatively, an arrangement can be made
in the apparatus which permits a selective switching
between a diaphragm preset type and a shutter speed
preset type.

In the above description of several embodiments, it
has been assumed that a plurality of photometric mea-
surements are made, but it should be understood that a
single photometric measurement may be made. In this
instance, the exposure is controlled in accordance with
a single photometric value.

While the average brightness of the object being
photographed has been derived as a simple arithmetic
mean, it should be understood that a geometric mean or
a weighted mean may be used depending on the in-
tended use of the camera.

What is claimed 1s:

1. An apparatus for an automatic exposure camera for
effecting photometry of a plurality of small areas in the
image field of an object being photographed, compris-
Ing:

a taking lens for focussing an image of the object

being photographed upon a surface in said camera;

a single photometric element provided in the camera
and positioned relative to said surface for determin-
ing the brightness of a relatively small area of the
image field of the object created at said surface;

a viewfinder on the camera cooperating with said
taking lens enabling the operator to view the image
field;

a switch for activating said single photometric ele-
ment upon each operation of the switch which is
activated each time a predeterrmined desired area
of an image field is aligned with said single photo-
metric element through the aid of said viewfinder
to obtain a photometric value at the selected small
area;

memory means in said camera for storing a plurality
of successive photometric values obtained from

said single photometric element each time said
switch is operated, said values indicating the
brightness of said predetermined desired area with
which said single photometric element is aligned;
calculation means responsive to operation of said
switch for performing a calculation utilizing the
plurality of photometric values stored in said
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memory means and the number of photometric

- wvalues stored to derive a calculation value;
exposure control means responsive to values of film
speed and either an aperture setting or a shutter
speed setting preset into said camera for control-
ling an exposure of said camera in accordance with
said preset values and said calculation value, upon

- initiation of a photographing operation.

2. The apparatus of claim 1 wherein said calculation
means includes means for forming an arithmetic mean
of the stored photometric values.

3. The apparatus of claim 1 wherein said calculation
means includes means for forming a geometric mean of
the stored photometric values.

4. The apparatus of claim 1 wherein said calculation
means includes means for forming a weighted mean of
the stored photometric values.

5. Camera apparatus for effecting photometry from a
plurality of small areas of an image field and which 1is
advantageous for photographing an object having a
high brightness ratio relative to the image field compris-
ing:

a taking lens for creating an image of the image field
which includes the object being photographed,
which image is focussed on a surface within said
camera;

a single photometric element arrangement to measure
light within a predetermined small area of the
image focussing on said surface, said small area
being substantially centrally located within the
image field;

an integral viewfinder cooperating with the taking
lens for observing said image field which includes
said small area;

converting means for converting the output from said
single photometric element to a digital value repre-
senting the brightness of said small area;

a photometric switch operative whenever it is desired
to obtain a brightness value for a particular small
area of said image field;

storing means for storing successive digital values
from said converting means responsive to each
operation of said photometric switch;

calculation means for deriving a mean value from the
plurality of digital values stored in said storing
means;

a shutter release button for initiating a photographing
operation;

exposure control means responsive to operation of
the shutter release button for controlling the expo-
sure in accordance with the value determined by
said calculation means; and

a source of variable voltage coupled to said single
photometric element and adjustable in accordance
with film speed and diaphragm aperture, said single
photometric element developing an output value

“which is dependent upon film speed, diaphragm
aperture and brightness of the small region sensed
by the single photometric element.

6. Camera apparatus for effecting photometry from a
plurality of small areas of an image field and which is

advantageous for photographing an object having a
hlgh brightness ratio relative to the image field compris-
ing:

a taking lens for creating an image of the image field
which includes the object being photographed,
which image is focussed on a surface within said
camera;
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a single photometric element arranged to measure
light within a predetermined small area of the
image focussed on said surface, said small area
being substantially centrally located within the

bistable means is in its reset state.
7. The camera apparatus of claim 6 further compris-

16

being substantially centrally located within the
image field;

a viewfinder for observing said image field which
includes said small area;

image field; S converting means for converting the output from said
an integral viewfinder cooperating with the taking single photometric element to a digital value repre-
lens for observing said image field which includes senting the brightness of said small area;
said small area; a photometric switch operative whenever it is desired
converting means for converting the output from said to obtain a brightness value for a particular small
single photometric element to a digital value repre- 10 area of said image field;
senting the brightness of said small area; storing means for storing successive digital values
a photometric switch operative whenever it is desired from said converting means responsive to opera-
to obtain a brightness value for a particular small tion of said photometric switch;
area of said image field; calculation means for deriving a mean value from the
storing means for storing successive digital values 15 plurality of digital values stored in said storing
from said converting means responsive to each means:
operation of said photometric switch; a shutter release button for initiating a photographing
calculation means for deriving a mean value from the operation;
plurality of digital values stored in said storing exposure control means responsive to operation of
means; e . : 20 the shutter release button for controlling the expo-
ashuttcr.rclease button for initiating a photographing sure in accordance with the value determined by
operation; : . said calculation means, said calculation means fur-
exposure control means responsive to operation of ther comprising:
the Sl.mrﬂ -2lease but}on for controlling t_h.e €Xpo- a first digital down counter for storing a dividend;
sure in acco;dance with the value determined by 25 a second digital counter for storing a divisor:
said calculation means; ) ap
) . | . : a third digital counter;
said converting means being further comprised of:
» a clock pulse generator;
integrator means, , ; Ly clock pulse gating means for simultaneously couplin
discharging means for discharging said integrator P SatNE : 4 PiNE
means: 30 said c:]of:k pulse generator to said first counter and
switch means for coupling said integrator means to said third counter for incrementing said third
said single photometric element when in a first counter and dccrel_nentlng said ﬁrst- counter when
state and for coupling said integrator means to said the contents of said first counter is greater than
discharging means for discharging said integrator €10, , o |
means when switched to a second state: 35 2 ﬁr§t phfrahty of cqnmdcnce gates c_ach havmg a
a digital counter; pair of inputs, one input of each to said gates being
a clock pulse generator and clock pulse gate means coupled to selecte'd outputs Of. said third counter;
for coupling clock pulse to said counter when en- decoder means having a plurality of outputs each
abled: couplf::d to one of said coincidence gates and re-
bistable means being set responsive to said integrator 40 sponsive to said second counter for enabling only
" means charging to a predetermined threshold for one of said coincidence gates and responsive to sa_ld
switching said switch means to its second state; second counter for enabling only one of said coin-
timing means initiating a time interval responsive to cidence gates dependent upon the count in said
said bistable means being in 1ts set state for generat- second counter;
ing a reset signal after a predetermined time inter- 45 2 first group of logical gates coupled to selected out-
val for resetting said bistable means; puts of said third counter for generating output
said switch means being switched to its first state, signals wh_en P}'Cdetcmmﬁd counts are accumau-
responsive to the reset state of said bistable means;. lated by said third counter;
said gate means being disabled when said bistable a second group of l?glcal gates each CEOUPled o an
means is in its set state and being enabled when said 50 output of one of said first group of logical gates and

to an associated output of said decoder means, each
gate resetting said second counter when signal

levels at its inputs indicate that the count in said"
third counter equals the count in said second
counter; and

said clock pulse gating means being disabled when
the count in said first counter reaches zero.

9. Digital divider means comprising:

a first digital down counter for storing a dividend;

a second digital counter for storing a divisor;

a third digital counter;

a clock pulse generator;

clock pulse gating means for simultaneously coupling
said clock pulse generator to said first counter and
said third counter for incrementing said third
counter and decrementing said first counter when
the contents of said first counter is greater than
ZEero;

ing means for transferring the contents of said counter
means to said storing means responsive to operation of
said photometric switch and to switching of said bista- 55
ble means to its reset state. |

' 8. Camera apparatus for effecting photometry from a
plurality of small areas of an image field and which is
advantageous for photographing an object having a
high brightness ratio relative to the image field compris- 60
ing:

a taking lens for creating an image of the image field
which includes the object being photographed,
which image is focussed on a surface within said
camera; 65

a single photometric element arranged to measure all
of the light within a predetermined small area of
the image focussed on said surface, said small area
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a first plurality of coincidence gates each having a
pair of inputs, one input of each to said gates being
coupled to selected outputs of said third counter;

decoder means having a plurality of outputs each
| coupled to one of said coincidence gates and re-
sponsive to said second counter for enabling only
one of said coincidence gates and responsive to said

second counter for eriabling only one of said coin-

cidence gates dependent upon the count in said
second counter; ' -

a first group of logical gates coupled to selected out-
puts .of said third counter for generating output
signals when predetermined counts are accumu-
lated by said third counter;

a second group of logical gates each coupled to an
output of one of said ﬁrst_' group of logical gates and
to an associated output of said decoder means, each
‘gate resetting said second counter when signal
levels at its inputs indicate that the count in said
third counter equals the count in said second
counter; and
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said clock pulse gating means being disabled when

~ the count in said first counter reaches zero.

10. The digital divider means of claim 9 wherein the
outputs of a plurality of said coincidence gates are
OR’ed together to a common output terminal;

a fourth counter coupled to said common output
terminal for storing the output signals appearing at
said common output terminal, which represent the
quotient of the division operation.

11. The digital divider means of claim 9 wherein the
decoder means is a one-out-of-eight decoder and said
third counter i1s a three stage counter.

12. The digital divider means of claim 10 wherein said
first group of logical gates includes four gates for re-
spectively detecting the presence of decimal counts of
“3, “5”, “6” and “7” developed by said third counter.

13. The digital divider means of claim 12 wherein said
second group of logical gates include four gates, one
input of each being coupled to an output of one of said
first group of logical gates and the remaining input of

- each being coupled to that output line of the decoder
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means respectively representing decimal counts of “3”,
iiS!!, ii6‘!$ and :5715-
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