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ELECTRONIC MEMORY MEANS FOR
ADJUSTING CAMERA ELECTRIC CIRCUITS

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

BACKGROUND OF THE INVENTION

The present invention relates to means for adjusting
camera electric circuits, and more particularly, to
means for adjusting camera exposure control circuits.

In the past, a method for adjusting camera exposure
control circuits or a method for adjusting a camera
exposure level, a display level and the like, has been
mainly by employing a semifixed resistor (trimmer resis-
tor) or by adjusting an analog quantity with the trim-
ming of a fixed resistor (employing a laser and the like).

An example of such a conventional adjusting means
will be described with reference to FIG. 8. A photo-
graphing operation with an automatic exposure for a
single-lens reflex camera is as follows. Information on
brightness of an object being photographed is intro-
duced through a photographing optical system or the
iikke (not shown) into a photometric element 1 and is
converted into a photocurrent therein. The photocur-
rent is further converted into a logarithmically com-
pressed voltage by a photometric circuit comprising an
operational amplifier 2 and a compression diode 3. The
voltage is compensated in temperature and is adjusted in
level by a diode 4 for compensating temperature, a
semtfixed resistor 5§ for adjusting a level and a constant
current source 8 and i1s then fed through an analog
multiplexer 9 into an A/D converter 10. An aperture
information voltage from a resistor 6 and a film sensitiv-
ity information voltage from a resistor 7 are fed through
the multiplexer 9 into the A/D converter 10 to be sub-
jected to an A/D conversion. An output from the A/D
converter 10 1s fed into a calculator 11. The calculator
11 digitally calculates a shutter speed Tv (denoted by
the APEX system) for a proper exposure using the
following well known equation:

Tv=Sv+Bv-Av

of the APEX system; where Av is an aperture value, Bv
1s a brightness value of an object being photographed
and Sv 1s a film sensitivity value. Then, when a release
initiate means (not shown) starts to stop down, the cal-
culator 11 counts pulses from a contact piece 12 which
shdes 1n cooperation with the stop down operation.
When a given number of pulses is reached, the calcula-
tor 11 turns a switching element 13 on to allow a mag-
net 16 for locking an aperture to operate, thereby termi-
nating the stop down operation. Subsequently, upon
rise of a movable mirror, a switching element 14 is
rendered on to operate a magnet 17 for running a first
shutter blind, thereby the first blind starts to run. After
a time period calculated above, a switching element 1§
is rendered on to operate a magnet 18 for running a
second shutter blind, thereby the second blind being
released to start runming. Thus, the photographing op-
eration 15 completed.

In the above photographing operation with auto-
matic exposure, values of transmittivity of an optical
system in a camera, efficiency of a photosensitive ele-
ment, current of the constant current source 8, and
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resistances for setting a film sensitivity and an aperture
vary, so that, after an A/D conversion of the values,
these converted digital data are:

Bv'=Bv+ABv,
Avi=Av4AAv, and

Svi=Sv+ ASy,

including errors ABv, AAv and ASv.

To eliminate these errors, a conventional method
compensates them by interposing the semifixed resistor
5. Specifically, the Bv value is corrected by a compen-
sation value ACv and the corrected Bv value is sub-
jected to an A/D conversion. While performing an
assembling process, under the condition that a given
amount of light 1s given to a camera, an exposure level
1s inspected and its deviation from a proper exposure
value 1s compensated by adjusting the semifixed resistor
5. In other words, the calculator 11 actually calculates:

Tv=8Sv4+ASV4+Bv+ ABv—ACVv—(Av+AAV),

adjusting ACv so as to obtain the relation:

ACv=ASv+ABv—AAv.

In the conventional method of adjusting a semifixed
resistor, however, an assembler or inspector reads an
output from a circuit by an indicator and adjusts a semi-
fixed resistor to a desired value, so that it is time-con-
suming, and it 1s difficult to reduce the cost of parts and
assembling and also to automate the adjustment. Al-
though a trimming with a laser or the like can be auto-
mated, there are such problems that an apparatus for the
trimming becomes a large scale undertaking and read-
justment is impossible; specifically it is practicable while
electric parts are assembled on a substrate but it is im-
practicable while they are assernbled in a case body of a
camera.

Lately an EEPROM (electrically erasable and pro-
grammable read only memory) of a small capacity has
been developed as a non-volatile digital memory ele-
ment. The EEPROM s introduced under the item

“aiming at a cost reduction by integrating an EEPROM
on an analog-digital hybrid CMOS custom IC” in Japa-

nese magazine “Nikkei Electronics”, Jul. 1, 1985, page
2335; in which it has remarkable effects on an economical
advantage because of integrating only a required capac-
ity and a DIP {(dual in-line package) switch is replace-
able by it. Thus, the EEPROM is suitable for storing
operational procedures of instruments or the like and
for calibration thereof. Also, it is possible to store and to
renew a program. In addition, it 1s possible to use for
trimming an analog circuit. As such, the range of its use
1s Increasing from a digital circuit to an analog circuit.

OBJECT AND SUMMARY OF THE INVENTION

It is an object of the present invention, in order to
solve the above problems, to provide a means for ad-
justing a camera electric circuit which is capable of
reducing both the cost and space of the electric circuit
by employing a memory element of the above-men-
tioned non-volatile type.

The adjusting means of the present invention feeds
photographing data bearing digital values converted
from analog values into the calculator; while calculat-
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ing based on the digital values, reads digitized compen-
sation data from the non-volatile memory element; and,
after a calculating operation regarding the compensa-
tion data, controls an exposure control circuit or an
exposure display circuit of a camera; thereby dispensing
with provision of an analog adjusting circuit. The com-
pensation data are stored by determining an error or
difference between a result in control various variation
factors of each camera and a proper value or a sequence
of measuring an error and storing the compensation
data is previously programmed in a calculator.

Consequently, according to the present invention, it
is possible to dispense with the provision of convention-
ally used semifixed resistors for adjustment or to largely
reduce the number of parts and the space occupied by
the electric circuits and to facilitate an automatic adjust-
ment.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a diagram illustrating a first embodiment of
an electric circuit including an adjustment circuit for
cameras according to the present invention;

F1G. 2 is a diagram illustrating a second embodiment
of an electric circuit including an adjustment circuit
according to the present invention;

FIG. 3 is a time chart of the adjustment circuit shown
in FI1G. 2;

FIG. 4 is a diagram illustrating a third embodiment of
an electric circuit including an adjustment circuit ac-
cording to the present invention;

FIGS. 5 to 7 are detailed diagrams of a non-volatile
digital memory element more; particularly, FIG. S1s a
block diagram of its structure, FIG. 6 is a block diagram
illustrating memory areas and FIG. 7 is a diagram illus-
trating an operational relation between EN and R/W
and

FIG. 8 is a diagram illustrating an example of a con-
ventional electric circuit including an adjustment cir-
cuit for cameras.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

In the following embodiments, only novel structural
portions will be described and the description of struc-
tural portions similar to those of a conventional appara-
tus described with reference to FIG. 8 is omitted, leav-
ing only reference numerals in the following embodi-
ments.

The present invention uses a non-volatile memory
element described above eliminating the need for a
conventional semifixed resistor.

In FIG. 1, a non-volatile digital memory element 20
(hereinafter refered to as a memory element) stores data
from a data line 22 in its memory area while a jumper 21
is connected. During an assembling process, a given
brightness is given to a camera and, under this condi-
tion, required data on the basis of a difference between
an exposure value measured by a calibrated test instru-
ment and a proper exposure value are stored in the
memory element 20 by an entering apparatus (not
shown). Assuring that the stored data are correct, the
jumper 21 is removed. Thereafter, it is impossible to
store further data in the memory element 20 and thus
the stored data are not erroneously vaned.

Methods for determining storing data and for com-
pensating based on the stored data are as follows. As
described above, data after the A/D conversion include
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respective errors, so that an exposure value deviates
from a proper value by

ACv=ASv+ABv—Av.

Then, digital data corresponding to ACv are stored 1in
the memory element 20. The calculator 11 reads the
data corresponding to ACv before and after the A/D
conversion from the memory element 20 and calculates
the following:

Tv=Bv 4+ Sv —Av' —ACv.

The Tv value thus obtained is

Tv=Bv+Sv—Av,

so that an error is cancelled and a proper shutter speed
is determined.

In addition, it is possible to separately compensate an
error AAv between an aperture value preset by a resis-
tor 6 for inputting aperture information and an actual
aperture value. Specifically, when an aperture value
actually controlled is deviated by AAv from the preset
aperture value, the number of pulses N corresponding
to AAv which are produced at a sliding contact piece 12
is stored in the memory element 20. When AAv is posi-
tive (over-stopping), the number of pulses for operating
a magnet 16 for locking an aperture may be reduced by
N and when AAv is negative, the number of pulses may
be added by N.

FI1G. 2 shows a second embodiment of the present
invention which is applied to an exposure control cam-
era of the film surface reflex photometry type. In FIG.
2, a calculator 11 turns a switch 36 on and simulta-
neously a switch 37 off, prior to an exposure operation.
Consequently, a constant current is integrated by a
capacitor 35 of a standard voltage integration circuit
including a constant current source 28. An output of an
operational amplifier 34 rises as shown by a charactens-
tic line A in FIG. 3. After a timer period to correspond-
ing to a film sensitivity, the calculator 11 turns the
switch 36 off and thus the integration is completed.
Thereafter, the calculator 11 turns a switching element
14 on to energize a magnet 17 for running a first shutter
blind, thereby the first blind starts to run, and at the
same time opens a switch 32 of a photometry circuit. As
a result, a photocurrent of a photometric element 1
which receives a light ray reflected by surfaces of the
first blind and a film is integrated by a capacitor 31 and
an output voltage of an operational amplifier 33 rises as
shown with a characteristic line B (F1G. 3). With the
lapse of a time period Ts until the characteristic ines A
and B cross each other, an output of a comparator 38
becomes a low level L to turn a switching element 39
off. Thereby, a magnet 40 for locking a second shutter
blind is deenergized to release the second blind, thereby
the second blind starts to run. Thus, the exposure is
completed.

Electric contact pieces 41 to 44 read film sensitivity
information, that is, a Dx code among pieces of informa-
tion from a film cartndge.

In operation, a film cartridge including the given film
sensitivity information is loaded into a camera and a
taking lens having a given diaphragm aperture is
mounted on the camera. A light ray of a given bright-
ness is given to the front surface of the taking lens.
Under this condition, the camera is exposed to the light
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ray with a shutter speed Tsa as the adjusting means
operates as described above.

On the other hand, the calculator 11 calculates a ratio
Ts' between a previously standardized shutter speed Ts
and an actual shutter speed Tsa while jumpers 21, 22 are
connected. The ratio Ts'=Ts/Tsa is stored in the mem-
ory element 20.

With the above procedures, during an actual expo-
sure with the jumpers 21, 22 removed, the calculator 11,
prior to an exposure, compensates an integration time to
of a capacitor 35 by multiplying Ts', whereby a proper
exposure can be achieved.

In addition, when a given value to a different film
sensitivity is preset in the same way as before, it is possi-
ble to independently compensate for each of a high and
a low film sensitivity by removing either of the jumpers
21, 22 while data are stored in the memory element 20.
Particularly, in an exposure control circuit of non-com-
pression type, there may be an occasion when trends in
exposure error for a low and a high film sensitivity in
ISO are different because of effects such as offset of an
operational amplifier, in which adjusting based on a film
sensitivity is impracticable with a semifixed resistor. At
this time, however, the present invention advanta-
geously makes it possible to effect adjustment based on
a film sensitivity in ISO.

An essential point in the second embodiment is that,
as described in the prior art, as long as there are a lens
having a given aperture and a brightness generating
means, even without a calibrated test instrument, it is
possible to adjust an exposure in a simple way by pro-
viding such a spontaneous adjusting program in the
calculator 11.

In the case where a diaphragm aperture is compen-
sated as described in the first embodiment, it is also
possible to spontaneously store a compensation in the
memory element 20 with a combination of the jumpers
21, 22 by programming the number of pulses corre-
sponding to a difference from the number of pulses N
defined to a given brightness in the calculator 11.

Such an operation that an operator reads error data in
a test instrument with his eyes and effects adjustment by
rotating a semifixed resistor for adjustment takes much
time and must be repeated since a relation between the
errors and an amount of the rotation is indefinite,
whereas in the present invention a compensation may
be made with one time release of a shutter since a rela-
tion between errors and their compensation is distinctly
defined.

In addition, as described in the first embodiment, it
will be understood that it is possible in the memory
system to simultaneously compensate exposure display
data not shown.

FIG. 4 shows a third embodiment of the present
mvention which is applied to an exposure display cir-
cuit. In the third embodiment also, as described above,
a given brightness, a lens having a given aperture, the
number of steps for stopping down and an output to be
obtained by an ISO sensitivity which is a given shutter
speed display are previously programmed in the calcu-
~ lator 11 and data to compensate a difference between an
actual display and a proper display are stored in the
memory element 20 by applying the given brightness,
the lens having a given aperture and a film sensitivity in
ISO to a camera. Then, a jumper 21 is removed. After
that, the calculator 11 reads the above compensation
value from the memory element 20 in addition to the

brightness, aperture, the number of steps for stopping
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down and the ISO value, and a result of the compensa-
tion calculation is displayed on a display element 50.

In FIG. 4, symbols CLK, Data, EN and R/W exhibit
a clock signal, a serial signal line, an enable signal to
gain access to the memory element 20 and a signal to
select storing or reading out data from the memory
element 20, respectively.

As such, when data are serially delivered to and re-
ceived by the memory element 20, it is advantageous
that the number of signal lines is greatly reduced.

In addition to the above compensation data, the mem-
ory element 20 retains the number of film frames which
is preset by a switch 53 and required data to be stored
such as an operation mode even when an exhaustion of
a battery or while removal of a battery as occasion
demands. These data are further displayed on the out-
side of the camera or within a view finder by a display
driver 81 and a display element 52.

FIGS. § to 7 show details of the non-volatile digital
memory element 20 which is used in the present inven-
tion. In the memory element 20, as shown in FIG. §, a
clock signal CLK 1is delivered to an address control
circuit 61, and when either or both of a chip control
signal EN and R/W are at the low level L, an address is
subjected to increment or decrement by the clock signal
CLK. Serial data which are delivered from the Data
Iine in synchronism with the clock signal are converted
to paralle] data within a serial-parallel converter 62 and
are delivered on an internal data bus 62a. The data
delivered to the internal data bus 62a are further latched
to a display data register 63 which is addressed by an
address control circuit 61. After the data display is
completed, data such as the number of film frames, + a
compensation amount and a photographing mode are
delivered to and converted in parallel by the serial-par-
allel converter 62 to deliver them to the internal data
bus 62a. The data are further latched to a memory regis-
ter 64 which is addressed by the address control circuit
61.

A normal storing operation is completed as described
above. While compensation data are stored the jumpers
19,21 (F1G. 4) are connected and thereafter the calcula-
tor 11 further delivers compensation data which are
obtained by a given means to the Data line. Conse-
quently, a compensation value which becomes parallel

data by the senal-parallel converter 62 in the same man-
ner as above 1s latched to the memory register 64 corre-

sponding to a compensation value memory area (2)
(n—2 to n) of a non-volatile memory 65, as shown in
FIG. 6. Data such as the above-mentioned number of
film frames, &= a compensation amount and a photo-
graphing mode excepting the compensation data are
latched to the register 64 corresponding to a memory
area (1) of the memory 68.

When transfer of the data is completed, data on the
register 64 are stored in the memory 65, as they are, by
turning the R/W and EN lines to the L level by the
calculator 11. FIG. 7 shows an operational relation
between R/W and EN.

When the jumpers 19, 21 are removed after the com-
pensation value is stored in the memory area (2) as
descnibed above, the calculator 11 is unable to store a
compensation value and after the jumper 19 is removed,
the memory element 20 is also unable to store it in the
compensation data area (2). Thereby, an erroneous
change of compensation data is prevented.

When a power source is closed, the calculator 11, as
occasion demands, turns the EN line to the L level to
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direct the memory element 20 to transfer data. When
the EN line is at the L level, data in the memory 68 are
delivered to the register 64 at one time and data 1n the
register 64 are converted in parallel-serial by the senal-
parallel converter 62 with increment or decrement of an 5
address in the same way as when storing, to serially
deliver them to the Data line. Thus, the non-volatile
digital memory element operates.

A means for compensating control by reading out a
compensation value stored in the non-volatile memory
will be described hereinafter. By way of example, tak-
ing a direct value of four bits as compensation data and
assuming that two bits of higher orders are integers and
two bits of lower orders are decimals, the compensation
can be made at intervals of 0.25 within the range of 13
— 2.0 through +1.75.

On the other hand, it is possible to use the stored
value as an indirect value without using it as a direct
compensation value. Specifically, when the compensa-
tion requires a multiplication, not an addition and sub-
traction, there are frequent occasions when a required
series is a geometric one. At this time, in order to store
a direct value a number of bits (memory capacity) are
required. Consequently, in such case each value of four
bit data is made to correspond to a value as shown in the
following table.

10
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M

F 1.834
E 1.681 30
C 1.542
2 0.595
1 0.545
0 0.5 35

Then, it is possible to obtain a sufficient accuracy with-
out increasing a capacity of the memory 20 by incorpo-
rating the above table into the calculator.

What is claimed i1s:

1. A camera comprising:

means for delivering analog data of exposure factors
including at least information representing the
brightness of an object being photographed,;

an A/D converter for converting the analog data
delivered by said analog data delivering means to
digital data;

a calculator which receives said digital data including
at least said exposure factors from said A/D con-
verter, for delivering exposure data required for
exposure, such as a shutter speed and diaphragm
aperture, on the basis of said digital data;

exposure control means and/or exposure information
display means which is controlled by an output of 55
said calculator; and

a non-volatile digital memory element which is capa-
ble of electrically storing compensation data which
is given to said calculator;

said calculator being responsive to a test brightness
value which serves as a reference to provide a
given exposure value or exposure display value for
calculating an optimum compensating value to
adjust an exposure value or exposure display value
to be controlled which has been calculated by said
calculator based upon said test value and exposure
data, and storing said value in said digital memory
element.

45

50

65

2. Means for adjusting camera electric circuits ac-
cording to claim 1, in which said non-volatile digital
memory element has a function to keep stored necessary
data during an exhaustion or a removal of a power
source of cameras.

3. A camera according to claim 2 in which said calcu-
lator effects a storing operation of the compensating
value storing area of said memory element only durng
the adjusting operation of the camera.

4. Means for adjusting camera electric circuits ac-
cording to claim 1, in which said non-volatile digital
memory element comprises an EEPROM.

§. Means for adjusting camera electric circuits ac-
cording to claim 1, further comprising a preset program
stored in said calculator for spontaneously calculating
and storing compensation data for said non-volatile
digital memory.

6. Means for adjusting camera electric circuits ac-
cording to claim 1 wherein said non-volatile digital
memory element includes jumper means for permitting
the storage of compensation values in said element and
for preventing storage of a compensation value when
said jumper means is removed.

7. Means for adjusting camera electric circuits ac-
cording to claim 6, wherein said jumper means 1s associ-
ated with a predetermined memory area of saild mem-
ory.

8. A camera according to claim 1 in which said calcu-
lator is programmed so as to read in stored data from
said memory element when a power source of the cam-
era i1s closed.

9. A camera according to claim 1 in which said com-
pensating value is determined by said test instrument.

10. A camera according to claim 1 in which said
compensating value is determined by said calculator.

11. A camera comprsing:

means for delivering analog data of exposure factors
including at least information representing the
brightness of an object being photographed,;

an A/D converter for converting the analog data
delivered by said analog data delivering means to
digital data;

a calculator which receives said digital data including

 at least said exposure factors from said A/D con-
verter, for delivering exposure data required for
exposure, such as a shutter speed and a diaphragm
aperture, on the basis of said digital data;

exposure control means and/or exposure information
display means which is controlled by an output of
said calculator;

a non-volatile digital memory means for electrically
storing compensation data which is introduced into
said calculator during the calculating process of
said calculator so as to make an exposure control
value or exposure display control value optimum,
and

said memory means including terminal means for
enabling data to be stored in said digital memory
element only when electrically and externally ac-
cessed.

12. A camera comprising:

means for delivering analog data of exposure factors
including at least information representing the
brightness of an object being photographed;

an A/D converter for converting the analog data
delivered by said analog data delivering means to
digital data;
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a calculator which receives said digital data including
at least said exposure factors from said A/D con-
verter, for delivering exposure data required for
exposure, such as a shutter speed and diaphragm
aperture, on the basis of said digital data;

exposure control means and/or exposure information
display means which is controlled by an output of
said calculator:

non-volatile digital memory means which is capable
of electrically storing compensation data which is
given to said calculator;

said memory means including terminal means for
enabling transfer of data to the memory means only
when said terminal means is accessed; and

said calculator having a built-in program for effecting
a first step of obtaining an exposure control value
or exposure information display control value by
using a given programmed initial value as said
compensation data to an adjusting device for pro-
ducing a brightness which serves as a reference
value and 1s related to a predetermined exposure
value or exposure display value, a second step of
calculating a compensating value to minimize an
error between the control values and said given
exposure value or exposure information display
value and a third step of storing said compensation
value 1n said digital memory element, when said
terminal means is accessed during an assembling
process of the camera.

13. A camera comprising:

means for delivering analog data of exposure factors
including at least information representing the
brightness of an object being photographed;

an A/D converter for converting the analog data
delivered by said analog data delivering means to
digital data;

a calculator which receives said digital data including
at least said exposure factors from said A/D con-
verter, for delivering exposure data required for
exposure, such as a shutter speed and a diaphragm
aperture, on the basts of said digital data;

exposure control means and/or exposure information
display means which 1s controlled by an output of
said calculator;

non-volatile digital memory means which is capable
of electrically storing compensation data which is
given to said calculator; and

said calculator determining an optimum exposure
control value or exposure display value to a mea-
sured photometric value by using a compensating
value read out from said memory element during
the calculation of exposure control value or expo-
sure display control value, and information regard-
mg the number of film frames photographed for
displaying the number of frames on the display
means being stored in one storing area of said mem-
ory means and said compensating value being
stored in another storing area of said memory
means.

14. A method for operating a camera having means
for delivering analog data of exposure factors including
at least information on brightness of an object being
photographed,;

an A/D converter for converting the analog data
delivered by said analog data delivering means to

digital data;
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a calculator for receiving digital data including at
least said exposure factors from the A/D con-
Verter,
exposure control means coupled to an output of said
calculator and non-volatile digital memory means
capable of electrically storing data provided to or
generated by said calculator, said method including
the steps of:
measuring a brightness condition of a predeter-
mined brightness level which is related to a
given exposure periods;

detecting the lens aperture and film sensitivity val-
ues established at the time of said detection;

calculating an exposure control value based on the
aforesaid inputted information;

calculating a compensation value which, when
combined with the calculated exposure control
value, serves to minimize an error between the
control value and the given exposure value; and

storing the calculated compensation value in said
memory means.

15. The method of claim 14 wherein said camera
further includes terminal means associated with said
memory means and being capable of preventing alter-
ation of data in said memory means when in a first state
and for enabling data to be altered in said memory
means when in a second state, said method further com-
prising the step of placing said terminal means in said
second state to enable storage of said compensation
value in said memory means and thereafter moving the
terminal means to said first state to retain the stored
compensation value in said memory means and to pre-
vent alteration of said compensation value.

16. The method of claim 14 further comprising the
steps of performing a photographing operation subse-
quent to calculation and storage of said compensation
value including the steps of detecting the brightness
value of the image to be photographed;

detecting the lens aperture and film sensitivity values
existing at the time of measurement of said last
mentioned brightness value;

transferring all of the aforesaid data in digital form to
sald calculator: and

calculating an exposure value based on said data and

altering the calculated exposure value in accor-
dance with said compensation value stored in said

memory means.

17. The method of claim 16 further comprising the
step of controlling the camera aperture and shutter to
operate in accordance with the calculated compensated
exposure value.

18. The method of claim 14 wherein said camera
further comprises display means wherein said method
further includes the steps of:

generating a display of the corrected exposure value.

19. The method of claim 18 further comprising the
steps of performing a photographing operation subse-
quent to calculation and storage of said compensation
value mncluding the steps of detecting the brightness
value of the image to be photographed; |

detecting the lens aperture and film sensitivity values

existing at the time of measurement of said last
mentioned brightness value;

transferring all of the aforesaid data in digital form to

said calculator; and

calculating an exposure value based on said data and

altering the calculated exposure value in accor-
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dance with said compensation value stored in said
memory means.

20. The method of clam 14 further comprising the
step of storing the number of film frames and the cam-
era photographing mode in said memory means for
subsequent display.

21. The method of claim 20 wherein said camera
further includes terminal means associated with sad
memory means for enabling alteration of data stored in
the predetermined storage area within said memory
means when occupying a first state and for preventing
alteration of data stored in said predetermined area of
said memory means when in a second state and includ-
ing the steps of operating said terminal means to said
first state during the calculation of and prior to the
storage of said compensation factor; and

thereafter operating said terminal means to said sec-

ond state to prevent alteration of saild compensa-
tion factor while permitting alteration of data in
storage areas of said memory means other than said
predetermined storage area.

22. The method of claim 14 wherein a compensation
value is calculated and stored for a plurality of different
film sensitivities by repeating the method steps of claim
17 for each film sensitivity.

23. The method of claim 14 further comprising the
steps of storing an aperture compensation value which,
when combined with the detected aperture value, pro-
vides an aperture value whose deviation from the preset
aperture value is minimized and storing said aperture
value in said memory means for use during a photo-
graphing operation.

24. The method of claim 23 further comprising the
steps of establishing the aperture value upon initiation

10
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of a photographing operation including the steps of 35

transferring the aperture value detected by the means
for delivering exposure factors 1o said calculator;
combining said detected aperture value with the
stored aperture correction value stored in said
memory means; and

setting the camera aperture to the corrected aperture

value.

25. The method of claim 24 wherein said camera
further includes a contact piece associated with the
aperture mechanism and slideably engaging a cooperat-
ing comb-like member;

storing said aperture correction value in the form of a

number of pulses;

calculating the aperture value as a number of pulses;

combining said aperture value and said aperture cor-

rection value to yield an altered number of pulses
representative of the desired and corrected aper-
ture value; and

halting the aperture setting operation when the num-

ber of pulses detected by said contact piece equals
to the corrected number of pulses generated by said

calculator.
26. The method of claim 14 wherein said camera
further includes sensing means for automatically sens-
ing film sensitivity data from a film cartridge loaded

into the camera, said method stpe of inputting film sensi-

tivity information further comprises the step of transfer-
ring the data sensed by the sensing means to said calcu-
lator.

27. The method of claim 14 further comprising input
means for manufally inserting data and wherein said
step of introducing data utilized in the calculation of the
exposure time correction factor further includes the
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step of operating said manual means for entry of sad
data.

28. A method for operating a camera having means
for delivering analog data of exposure factors including
at least information on brightness of an object being
photographed;

an A/D converter for converting the analog data
delivered by said analog data delivering means to
digital data; .

a calculator for receiving digital data including at
least said exposure factors from the A/D con-
verter,

exposure control means coupled to an output of said
calculator and non-volatile digital memory means
capable of electrically storing data provided to or
generated by said calculator, said method including
the steps of

providing a predetermined brightness value to the
camera enabling said means for delivering said
exposure factors to generate information represent-
ing said brightness value, which preset brightness
value serves as a reference to provide a given expo-
sure value;

detecting the lens aperture and film sensitivity condi-
tions existing at the time said brightness value 1s
detected;

transferring said values to said calculator in digital
form;

calculating an exposure value based on said data sup-
plied to said calculator;

comparing the calculated value with the standard
value to generate a compensation value, which,
when combined with the calculated exposure
value, minimizes the error between the calculated
value and the standard value; and

storing said calculated compensation value tn said
memory means preparatory to subsequent photo-
graphing operations.

29. A camera comprising:

a) a photometric circuit for providing analog signals
including photometric information,

by A/D converting means for converting said analog
signals to digital signals;

c) digital operation means which performs an operation
on said digital signals and other digital signals neces-
sary for determining exposure in order to obtain a
proper exposure value;

d) non-volatile memory means having a plurality of
memory areas;

€) memory and control means for storing an adjusting
value to obtain a proper exposure at each film sensitiv-
ity range in corresponding memory areas of said mem-
ory means, said each film sensitivity range being ob-
tained by dividing an entire range of film sensitivity
into a plurality of film sensitivity ranges; and

f) reading-out means for reading-out the adjusting value
corresponding to a given film sensitivity value from a
corresponding area of said non-volatile memory
means and for providing the read-out value to said
digital operation means.

30. A camera comprising:

a) a photometric circuit for providing analog signals
including photometric information;

b) A/D converting means for converting said analog
signals to digital signals;

c) digital operation means which performs an operation
on the digital signals and other digital signals neces-
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sary for determining exposure in order to obtain a
proper exposure value; and

d) non-volatile memory means having a plurality of
memory areas in which exposure adjustment data
which are to be read out prior to an exposure operation 5
and provided to said digital operation means for deter-
mining an exposure display value or for controlling an
exposure operation are stored in a first memory area
of the non-volatile memory means and at least data
representative of use states of the camera which are 10
read out when the power supply is turned on are stored
in the other memory areas.

31. A camera as defined in claim 30 in which the data
representative of the use states of the camera are data
related to the number of exposed film frames.

32. A camera as defined in claim 30 in which the data
representative of the use states of the camera are data
related with exposure compensation.

33. A camera as defined in claim 30 in which the data
representative of the use states of the camera body are data
related with photographing modes.

34. A camera comprising:

a) a photometric circuit for providing analog signals

including photometric information;

b) A/D converting means for converting said analog
signals into digital signals;

¢) digital operation means which performs an operation
on the digital signals and other digital signals neces-
sary for determining exposure in order to obtain a 30
proper exposure value;

d) non-volatile memory means which stores at least
adjusting data for obtaining a proper exposure value
and provides the adjusting data to said digital opera-
tion means; and 15

e) terminal means which is accessed during a camera
assembling process; and

f) memory contro! means which allows the adjusting
data to be written in the memory area of the non-
volatile memory media only when said terminal 4
means is accessed.

35. A camera as defined in claim 34 in which said termi-

nal means is included in said non-volatile memory means.

36. A camera as defined in claim 33 in which said termi-
nal means is included in said digital operation means. 45

37. A camera including:

a) a photometric circuit for providing analog signals
including photometric information,

b) A/D converting means for converting said analog
signals into digital signals; 50)

¢) digital operation means which performs an operation
on said digital signals and other digital signals neces-
sary for determining exposure in order to obtain a
proper exposure value; and

d) non-volatile memory means which stores adjusting ss
data and provides said adjusting data to said digital
operation means;

said non-volatile memory means comprising:

e) a non-volatile memory element having a plurality of
predetermined memory areas in which stored memory 60
data can be electrically erased and holding of the
contents in the memory is possible even when supply of
power is interrupted,

f} a first terminal which is to be connected with said
digital operation means to receive memory data which 65
are to be written in said non-volatile memory element;

g) a register which temporarily stores the data which
have been received via said first terminal;
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h) writing means for writing the contents stored in said
register into a corresponding memory element of said
non-volatile memory means in a non-volatile manner;

i) an electrically accessed second terminal provided sepa-
rately from said first terminal: and

J) protection means which allows the data in said register

1o be written into a corresponding specific memory
area of said non-volatile memory element in a non-
volatile manner when said second terminal is accessed
and allows the data to be written into memory areas
other than the specific memory area in a non-volatile
manner and prohibits the data to be written into the
specific memory area when the second termina! is not
accessed.

38. A camera comprising:

a) signal providing means for providing digitalized pho-
tographic information including at least information
on brightness of an object being photographed;

b) memory means which stores in a part of the memory
area adjusting data for correcting an exposure level to
a proper level; and

¢) @ microcomputer into which the output of said signal
providing means and the adjusting data in said mem-
ory means are inputted for performing an operation on
the inputted data to output a proper exposure data;

d) whereby said microcomputer accesses the adjusting
data area part of said memory means and executes a
program for writing said adjusting data only when it
receives a signal identifying a camera assembly pro-
cess, provided from the outside of the camera.

39. A camera comprising:

a) signal providing means for providing digitalized pho-
tographic information including at least information
on brightness of an object being photographed;

b) memory means which stores in a part of a memory
area of said memory means adjusting data for correct-
ing an exposure level to a proper level; and

¢) a microcomputer into which the output of said signal
providing means and the adjusting data stored in said
memory means are inpuitted for performing an opera-
tion on the inputted data to output proper exposure
data,

d) whereby said microcomputer computes said adjusting
data from the exposure data obtained from the output
of the photographic information providing means
based upon given exposure conditions and reference
data which gives a proper exposure under given expo-
sure conditions and stores the adjusting data in said
memory means only when it receives a camera assem-
bly process identifying signal from the outside of the
camera.

40. A camera comprising:

a) a memory means which may be electrically rewritten
and stores adjusting data to obtain a proper exposure
value and data representative of camera operation
modes and is capable of retaining the contents in the
memory means even when a power source is turned
off;

b) operation mode selecting means for selecting any of a
plurality of camera operation modes responsive to the
actuation of an operation switch;

c¢) display means for displaying the selected operation
mode; and

d) a control means which causes said memory means to
store data representative of the operation mode se-
lected by said operation mode selection means and
reads out the data stored in the memory means for
presetting the camera operation mode in said opera-
tion mode selecting means based on the read-out of
data from said memory means at least when a power

source Is turned on.
x # | % ¥



UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

PATENT NO. RE. 34,140
DATED . DECEMBER 8, 1992
INVENTOR(S) : NAKAJIMA |

It is certified that error appears in the above-identified patent and that said Letters Patent is hereby
corrected as shown below: . ’

On the Title page, item [57]
In the Abstract, line 13, change "standarized" to

--standardized--
Column 3, line 54, change "refered" to --referred--
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