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1
STROBE CONTROL APPARATUS

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

This application is a continuation of application Ser. No.
08/059,600, filed May 12, 1993, now abandoned, which is a
reissue of application Ser. No. 07/494,237, filed Mar. 15,
1990, which issued as U.S. Pat. No. 5,016,038,

BACKGROUND OF THE INVENTION

The present invention relates to a strobe control apparatus
for controlling a strobe used in a camera.

Conventionally, it is necessary to check whether the
charged voltage of a main capacitor in a strobe circuit
reaches a predetermined level, and in accordance to which

flash permission or an indication thereof is given.

In case the above predetermined level is the only voltage
level, strobe flashing cannot be accurately controlled accord-

ing to the present voltage charge.

On the other hand, in case a plurality of voltage levels are
available, it can become necessary to employ as arrange-
ments such as to divide the charged voltage, to A/D convert
and to check whether the charged voltage has reached each
level.

Thereby, the circuit size becomes large and the circuit
becomes complicated and large-sized, resunlting in higher
COStS.

Furthermore, as the amount of current which flows in a
camera has recently increased since the performance of the
batteries used therein has improved. there is a tendency for
the charging time of a strobe to become shortened. Thus, the
strobes can be flashed frequently and thereby the amount of
heat generated due to charging also increases.

If the circuit is heated with the heat generated from
charging the paraffin which secured the winding of a boost-
ing transformer may melt and thereby the circuit may be
damaged. In addition, the winding itself or the transistors
thereof may also be damaged by heat.

To prevent the circuits from being heated. large capacity
transistors or large capacity transformers can be eftectively
used. However, in small cameras such as lens shutter type
cameras, the circuits should be compactly structured. Thus,

it is preferable not to use large capacity transistors and
transformers.

SUMMARY OF THE INVENTION

It is therefore an object of the present invention is to
provide a strobe control apparatus capable of detecting
charged voltage in a plurality of levels with a simple
structure.

Another object of the present invention is to provide a
strobe control apparatus capable of allowing the circuits to
be completely structured while preventing the transformers
and transistors from being thermally damaged.

For the above purposes. according to the invention, there
is provided a strobe charge control apparatus for controlling
a strobe. which comprises

a charger for charging the strobe and

a voltage detecting mechanism for detecting the charged
voltage of the strobe;
the charging time measuring mechanism for measuring
the time elapsed after charging starts and
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a charging time-limit selection mechanism for selecting
one of plurality of a charging times according to the opera-
tion conditions of a camera are also provided.

A charging voltage limit selection mechanism for select-
ing one of plurality of charge limit voltages according to the
operation conditions of a camera. and

a charge stop mechanism for stopping charging when the
charged voltage does not reach the selected charge limit

voltage after the selected charging time has elapsed.

A charge prohibit mechanism for prohibiting charging if
a predetermined charge prohibit time has not elapsed after
charging is once completed and

a heat descriminating mechanism for descriminating the
heat condition of the strobe; and

a prohibit time change mechanism for changing said
predetermined prohibit time according to the heat condition
of said strobe descriminated by said heat descriminating

means.
According to another aspect of the invention, there is

provided a strobe charge control apparatus for controlling a
strobe, which comprises;

a charge device for charging the strobe.

a voltage detecting device for detecting the charged
voltage of the strobe,

a charging time measuring device for measuring the time
clapsed after charging starts,

a charging time-limit select for selecting one of a plurality
of charging times according to operation conditions of a

camera are provided.
a charging voltage limit selection device for selecting one

of plurality of charge limit voltages according to the opera-
tion conditions of a camera and
a charge stop for stopping blue charging when the charged
voltage does not reach the selected charge limit voltage after
the selected charging time has elapsed are also provided.
According to further aspect of the invention. there is
provided an apparatus for controlling a strobe, which com-
prises
a charge mechanism for charging the strobe
a heat descriminating mechanism for prohibiting charging
if a predetermined charge prohibit time is not elapsed
after charging is once completed
a heat descriminating mechanism for descriminating the

heat condition of the strobe; and

a prohibit time change mechanism for changing the
predetermined prohibit time according to the heat condition
of the strobe descriminated by the heat descriminating
mechanism.

DESCRIPTION OF THE ACCOMPANYING
DRAWINGS

FIGS. 1 through 3 are external views of the camera, where
FIG. 1 is a top view; FIG. 2 is a front view; and FIG. 3 1s
a rear view;

FIG. 4 is a block diagram of the control circuit;

FIG. 5 is a circuit diagram of the strobe and the adjacent
section;

FIG. 6 is timing chart showing a voltage check process-
ing; and

FIG. 7 is a chart showing the relation between RLS pulse
time periods and voltages.

FIG. 8 to FIG. 29 are flow charges showing functions of
the camera which is equipped with the charging control
apparatus according to the present invention.

FIG. 8 is a flow chart showing a reset processing;

FIGS. 9, 11, 12 and 13 arc flow charts showing main
processing,
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FIG. 10 is a flow chart showing loop exit processing;

FIG. 14 1s a flow chart showing a charging control
processing (including stop processing);

FIG. 15 is a flow chart showing charging prohibition
processing;

FIG. 16 is a flow chart showing RLS pulse time mea-
surement processing:

FIG. 17 is a flow chart showing time out check process-
ing;

FIG. 18 is a flow chart showing charging prohibition time
processing;

FIG. 19 is a flow chart showing lock processing;

FIGS. 20. 21 and 22 are flow charts showing AEAF
control processing;

FIG. 23 is a flow chart showing voltage check processing;

FIG. 24 is a flow chart showing FM calculation process-
ing;

FIG. 25 is a flow chart showing release wait charging
processing,

FIG. 26 is a flow chart showing film winding processing;
and

FIG. 27 is a flow chart showing an internal control
processing.

DESCRIPTION OF THE EMBODIMENTS

Hlustrated in FIGS. 1 through 3 is a camera which
employs a strobe charge control apparatus embodying the
present invention.

The camera comprises. as shown in FIG. 1, a camera body
1 which has a stationary barrel 2 and a moving barrel 3. The
front of the camera body 1 contains, as shown in FIG. 2, a
distance measurement section 4, a inder window 8§, a strobe
6. a photometric clement such as a CdS. and a self-timer
lamp 7. The back of the camera body 1 contains, as shown
in FIG. 3. a back cover 8, and LC indicator 9, a first mode
button A, a second mode button B, a clear button C, a zoom
lever 10, a green lamp indicator (LED) D. a red lamp
indicator (LED) E. a back cover release lever 11, a date
display section 12 and a date switch 13.

When the back cover release lever 11 is moved from an
upward stop position to a downward stop position, the back
cover 8 opens. When the back cover 8 is opened, the back
cover release lever 11 is in the downward stop position,
while when the back cover 8 is closed, the back cover release

lever 11 returns to the upward stop position.

A rewind button. not shown, is located on the bottom of
the camera body 1.

The upper section of the camera body 1 contains, as
shown in FIG. 1. a power lever 14, a shutter button 15 and
a macro button 16. The power lever 14 is slidable between
power-ON and power-OFF positions.

The zoom lever 10 can be moved in a first direction
indicated by an arrow rl in FIG. 1. and a second direction

indicated by another arrow r2.

The movable lens barrel 3 is moved. upon operating the
lock lever 14 and/or the macro button 16. among a lock
position which 1s an accommodated state, a zoom area
extending between a wide angle extremity where a focal
length becomes 35 mm and a tele-photo extremity where a
focal length becomes 70 mm. and a macro position for
close-up photography. In the zoom area. the movable lens

barrel 3 1s moved, upon operation of the zoom lever 10,
between the wide angle extremity and the telephoto extrem-

ity.
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FIG. 4 shows a control circuit configuration employed in
the camera described above.

This control circuit comprises a main CPU (Central
Processing Unit) and a sub CPU which is connected to the
main CPU via a drive IC (Integrated Circuit). The sub CPU
executes shutter-related processings in parallel with process-
ings executed by the main CPU.

The main CPU performs the following functions in
response to 1nformation inputted to the camera:

(1) Controls a zoom motor and a film motor via motor
drive circuits;

(2) Controls illumination and blinking of the green lamp
indicator D which provides a distance measurement-related
indication, the red lamp indicator E which provides a
strobe-related iIndication, and a self-timer lamp 7 which
provides a self-timer-related indication;

(3) Controls indications on the LCD 9; and
(4) Controls charging of a strobe circuit.
Information is inputted to the camera by the follow:

(1) Lock switch LOCK, which is set to be ON when the
power lever 14 is set in its power-OFF position;

(2) Photometry switch SWS, which is set to be ON when
the shutter button 15 is depressed halfway;

(3) Release switch SWR, which is set to be ON when the
shutter button 15 is fully depressed;

(4) Macro switch MCRO, which is set to be ON when the
macro button 16 1s depressed;

(5) Zoom telephoto switch TELE, which is set to be ON

when the zoom lever 10 is displaced from a center, neutral
postition toward the telephoto side r2;

(6) Zoom wide angle switch WIDE. which is set to be ON
when the zoom lever 10 is displaced from a center, neutral
position toward the wide angle side rl;

(7) Mode A switch MDA, mode B switch MDB and clear
switch MDC. which are set to be ON when the mode buttons
A. B and C., respectively, are depressed;

(8) Back cover switch BACK., which 1s set to be OFF
when the back cover release lever 11 is pressed down, and
set to be ON when the back cover 8 is closed and the lever
11 returns to its locked position; and

(9) Rewind switch REW, which is set to be ON when a
rewind button is pressed.

On the other hand, the sub CPU controls a distance
measuring unit which comprises an infrared LED (Light
Emitting Diode) and a position sensor PSD via an autofocus
IC. The sub CPU sends to the main CPU distance measure-
ment data based upon output of the autofocus IC as well as
photometric data based upon output of the photometric
element CdS.

The drive IC controls the shutter circuit according to
commands from the sub CPU and outputs a trigger signal
TRG from the strobe circuit.

FIG. 5 shows the detailed constitution of the strobe
circuit. In this figure, the main CPU and the sub CPU are
integrally illustrated as a CPU.

This circuit comprises a CPU, a regulator for stabilizing
supply voltage to the CPU regardless of voltage change in a
battery BATT due to charging and other causes a boosting
circuit for raising the battery voltage in response to a charge
enabling signal from the CPU to start charging a main
capacitor C1. a trigger circuit for illuminating a Xe (xenon)
lamp in response to a trigger signal TRG from the CPU, and
a voltage detecting circuit for detecting charge voltage in the
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main capacitor C1 in the form of RLS pulses in response to
a voltage check signal CHCK from the CPU.

The boosting circuit comprises a boosting transformer,
oscillating transistors Trl and Tr2, resistors R1, R2 and R3,
a capacitor C2. and diodes D1 and D2. When the charge
enabling signal CHEN becomes L (low level output), chang-
ing starts. When the signal becomes H (open), changing
SLOpS.

The voltage detecting circuit comprises a Ne (neon) lamp,
a switching transistor Tr2, and RLS pulse generating tran-
sistor Trd, resistors R4 through R8, and a capacitor (3.
When the voltage check signal CHCK changes from H (high
level output) to L (low level output). the voltage detecting
circuit generates the RLS pulses in proportion to the voltage.
The Ne lamp is turned ON when a voltage exceeding 270 V
is applied, and a voltage around 220 V is maintained,
regardless of the current value, while the Ne lamp remains
turned ON. The hysteresis of the voltage required to turn the
lamp ON and that required to maintain the ON-state 1s used
for generating the RLS pulses.

How voltage is detected is hereinafter explained by refer-
ring to FIG. 6.

When the voltage check signal CHCK becomes H, the
transistor Tr3 is turned ON and the capacitor C3 1s
discharged, and simultaneously the minus side of the Ne
lamp is connected to the ground side through the resistor R4
and the transistor Tr3. At this time. if the charged voltage VF
is 270 V or more, the Ne lamp is turned ON after a certain
delay time has passed since the signal CHCK became H. and
current flows in order through the Ne lamp, the resistor R4
and the transistor Tr3. Thus, the voltage of the resister R4 on
the Ne lamp side becomes VF-VN, where the ON-state
holding voltage VN for the Ne lamp is subiracted from the
charge voltage VFE

Then, when the signal CHCK is turned to L and thereby
the transistor Tr3 is turned OFF., the current which has flown
from the resistor R4 to the transistor Tr3 flows from the
resistor R4 to the capacitor C3 for the time being.
Consequently, the capacitor C3 is charged and the transistor
Tr4 is turned ON. and thus the RLS becomes L.

As charging of the capacitor C3 progresses, the potential
on the capacitor C3 side of the resister R4 gradually
increases, and the current becomes insufficient to hold the
Ne lamp in its ON-state. Thus, the Ne lamp turns OFF and
the current does not flow from the resistor R4 to the
capacitor C3. Consequently, the transistor Trd is turned OFF
and the RLS becomes H.

The turn-OFF timing of the Ne lamp is correspondingly
delayed as the charged voltage VF increases. Thus, a time T
(=the RLS pulse width) during which the RLS is L. is
determined by (VF-VN).

Thus, by detecting the pulse width T, the charged voltage
VF can be detected.

FIG. 7 shows an example of the relation between the
charged voltage and the RLS pulse width.

Meanwhile, when the charging voltage is 270 V or less,
even if the transistor Tr3 is turned ON, the Ne lamp does not
turn ON and thereby the RLS remains H.

Next, functions of the mode buttons A and B are explained
below.

The mode button A functions to set an exposure mode. As
exposure modes. 6 modes are provided. i.e.. an auto mode
(automatic strobe emission mode), a strobe ON mode
(forced strobe emission mode), a strobe OFF mode (strobe
emission prevented mode), an exposure compensation
mode, a bulb mode and a bulb and strobe ON mode.
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For the bulb mode or the bulb and strobe ON mode, 8
manual shutter times are available.

The mode button B functions to set a photographing
mode. As photographing modes, 6 modes are provided, 1.e.,
a one-frame photographing mode, a sequential photograph-
ing mode, a self-timer photographing mode. a double self-
timer photographing mode. a multiple photographing mode,
and an interval photographing mode.

For the interval photographing mode, 16 interval periods
are available.

The initial value of the manual shutter time 1s bulb. and
that of the interval period is 60 sec. The initial values are set
by executing a MODE INITIALIZE subroutine or by turn-

ing ON the clear button C.

Next, the programs stored in the main CPU will now be
described with reference to FIGS. 8 through 27.

MAIN operation

First, a MAIN operation and associated RESET operation
will be described. with reference to FIGS. 8 through 13. The
MAIN operation executes the basic operation of the camera.
Other functions are performed by branching from or being
controlled by the MAIN operation according to the various
conditions.

When power is turned ON, reset of the main CPU is
released and the RESET operation shown in FIG. 8 starts.
The main CPU initializes the camera memory and inputs
switch data (steps RS1 and RS2) before performing a
MODE INITIALIZATION subroutine in step RS3 and a
ZOOM INITIALIZATION subroutine in step RS4. A series
of instructions that comprise the MAIN operation shown in
FIG. 9 are then executed. The MODE INITIALIZATION
subroutine resets various mode settings to initial values to
set the automatic strobe emission and one-frame photo-
graphing modes.

In the MAIN operation. a 1-second timer, used for indi-
cation holding, is cleared in step MI1.

In steps MI2 through MI4, the photometry switch SWS,
the release switch SWR, the wide-angle switch WIDE, the
telephoto tele switch TELE, the mode switch MDA, the
mode switch MDB, the clear switch MC and the macro
switch MCRO are set to OFF and a switch judgement flag
FSWOFF is set to 1. The flag FSWOPFF is set to () if some
of the aforementioned switches is turned ON.

In steps MIS through MIS8, when the photometry switch
SWS. the release switch SWR. the wide-angle switch WIDE
and the telephoto switch TELE are set to OFF and forbidden
photographing combination modes are not selected, a pho-
tometric switch effective flag FSWSEN is set to 1. When
some of the aforementioned switches is set to ON or
forbidden combination modes are set, the flag FSWSEN 1is

set to 0.

In step MI9, the status of each of the above-mentioned
switches are inputted. and the processing is executed there-
after according to the inputted switch data.

When the rewind switch REW is judged to be ON (step
MI19), the MODE INITIALIZING subroutine is performed
(step MI11), a LOOP ESCAPE subroutine. shown in FIG.
10, is then executed in step MI12. This subroutine comprises
two steps. of which step L01 stops charging of the strobe
circuit and step 102 turns OFF the red lamp charge
indication, and is called every time, before the processing
branches from the MAIN operation to other one.

When the LOOP ESCAPE subroutine is completed, the
MAIN operation diverges to a series of instruction that

comprises a REWIND operation. When the REWIND
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operation has completed rewinding the film in the camera. a
rewind complete flag FREWEND is set to 1 and the pro-
cessing is advanced by jumping to the beginning of the
MAIN operation.

When the back cover 8 is closed (turning ON the back 5

switch BACK). step MI1I4 is performed to determine
whether the film has finished loading. This is performed by
checking the flag FLLDEND. If the film has not finished
loading (=the flag FLDEND is 0). the processing continues
to step MII1S. wherein the MODE INITIALIZATION sub-
routine is performed once more. Then, at step MI16, the
LOOP ESCAPE subroutine is performed so as diverge to a
series of instructions that comprise a LOADING operation.
When the LOADING operation is finished (=the flag
FLLDEND is 1), the processing goes to step MI19.

Meanwhile, upon completion of loading, the flag
FLDEND is set to 1 and the processing is advanced by
jumping to the beginning of the MAIN operation.

When the back cover 8 is open. both FLDEND and
FREWEND are reset to O (steps MI17 and MI18).

In steps MI19 through MI24 in FIG. 11, shown is the
processing to be executed when the lock switch LOCK is
turned from OFF to ON. that is, the power lever 14 moved
from the power-ON position to the power-OFF position. If
the photographing lens 1s not in the lock position. the display
changes from indicating the film frame member to indicating
the focal length of the lens (step MI21). Then, the LOOP
ESCAPE subroutine (step MI22) is executed. Thereafter,
processing diverges to a series of instructions that comprise
a ZOOM REVERSE operation, so that the lens is pulled
back to the lock position. When the lens is already in the
lock position and the REWIND operation has not finished.
the processing goes to step MI24 so as to execute the LOOP
ESCAPE subroutine so that processing can diverge to a
series of instructions that comprises a LOCK operation
described later. If the REWIND operation has finished. the
processing is advanced by jumping to “MID” of the MAIN
operation, shown in FIG. 13.

When the lock switch LOCK is OFF and it is descrimi-
nated in step MI2S that the lens is in the lock position, the
focal length is indicated on the display (step MI26) for a
pertod of one second (step MI27) by setting an indication
hold flag FWAITED to 1. Thereafter, a macro command flag
FRQMCR is set to 0 (step MI28). Then, the LOOP ESCAPE
subroutine (step MI29) is executed so that the processing
can diverge to a series of instructions that comprise a ZOOM
FORWARD operation. In this operation, when the macro
request flag FRQMCRO is O, the lens is moved from the lock
position to the wide extremity, while, when this flag is set to
1. the lens is moved to the macro position.

In steps MI30 thorugh MI36, if the macro switch
MACRO is ON. the focal length indication is displayed and
the indication hold flag FWAITD is set to 1. (MI32) Then.
the test is made to determine whether the photographing lens
is 1n the macro position (step MI33). If it is in the macro
position, the indication hold timer is cleared (step MI34) and
restarted. The processing then advances by jumping to
“MIC”. shown in FIG. 13. If the lens is not in the macro
position, the macro command flag FRQMRCO is set to 1.
and the processing diverges to the ZOOM FORWARD
operation via the LOOP ESCAPE subroutine so that the lens
moves towards the macro extremity.

In steps MI37 through MI43, when the telephoto switch
TELE is ON, the focal length indication is displayed and the
indication hold flag FWAITD is set to 1. When the lens is not
in the tele extremity, it is descriminated whether the lens is
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in the macro position or in the zoom area. upon completion
of the LOOP ESCAPE subroutine. (MI41) When the lens is
in the zoom area, the processing diverges to a series of
instructions that comprises a TELE SHIFT operation (MI46)
to move the lens to the telephoto side. If it 1s in the macro
position. the processing diverges to the ZOOM REVERSE
operation to take back the lens to the tele extremity.

When the lens is already in the tele extremity, the display
hold timer is cleared (MI43) and the count of one second is
restarted.

In steps MI44 through MI50. when the wide-angle switch
WIDE is ON. the focal length indication is displayed and the
indication hold flag FWAITD is set to 1. If the lens is in the
wide extremity, the display hold timer is cleared and
restarted. When the lens 1s not in the wide angle extremity,
it is descriminated whether the lens is in the macro position
or in the zoom area, upon completion of the LOOP ESCAPE
subroutine.

When the lens 1s in the zoom area, the processing diverges
to a series of instructions that comprises a WIDE SHIFT
operation to move the lens 1o the wide-angle side. If it is in
the macro position, the processing diverges to the ZOOM
REVERSE operation to take back the lens to the tele

extremity.

Thus, the photographing lens is set to the macro position,
when the macro switch MACRO is ON. To retract the lens
from the macro position to the zoom area, the zoom lever
should be moved from its center, neutral position towards
either direction.

In steps MIS1 through MIS4 1n FIG. 12, in case it is
necessary to shift the lens, that is. if the macro tele shift flag
FMTSIFT is set to 1, the focal length of the lens is displayed
and the indication hold flag FWAITD is set to 1. Thereafter.
the processing diverges to the ZOOM REVERSE operation
to shift the lens to the tele extremity via the LOOP ESCAPE
subroutine.

In the embodiment constructed according to this
invention, the distance limit for taking macro photographs is
approximately 1 meter (m). Thus., when the lens is in the
macro position and the distance measurement indicates a
distance greater than 1 m., it is impossible to take an infocus
photograph. If the shutter button is depressed under this
condition, in this embodiment, shutter release is locked and
the lens is shifted to the tele extremity from the macro
position. The flag FMTSIFT is set in a LENS LATCH (1LL)
subroutine that is called by a series of instructions that
comprise an AUTOMATIC EXPOSURE/AUTOMATIC
FOCUS (AEAF) CONTROL operation.

In step MISS, the condition of the rewind complete flag
FREWND is checked. It the rewind operation has finished,
“00 EX” 1s displayed on the LCD display (step MIS6). If the
flag is O, i.c.. the rewind operation is not finished, a MODE
SETTING subroutine 1s performed (step MIS7).

After the switch judgement flag FSWOFF has been set in
steps MI2 through MI4 the MODE SETTING subroutine is
executed only when all switches are set to OFF by the
previous inputs. If some switches are set to ON, the proce-
dure returns to the MAIN operation without changing any
setting.

If there is a mode change in the MODE SETTING
subroutine, a mode change flag FMDCHG is set to 1, while
if there is no change, it is set to 0.

When the processing returns from the MODE SETTING
subroutine to the MAIN operation, the state of the flag
FMDHG is checked (step MIS8). If there is a mode change,
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the indication hold flag FWAITD is set to 1 in step MIS9
before the processing jumps to the beginning of the MAIN
operation via the LOOP ESCAPE subroutine.

If there is no change, the photometric switch SWS and the
photometry switch effective flag FSWSEN are checked in
steps MI61 and MI62. When the specified conditions are
satisfied, the focal length indication is displayed in step
MI63 through MI65 and the indication hold flag FWAITD is
cleared. The processing then diverges to the AEAF CON-
TROL operation. via the LOOP ESCAPE operation. so as to
execute the shutter-related controls.

The AEAF CONTROL operation is executed when the
photometry switch SWS 1s ON, every switch data stored in
each memory of the SWS, SWR, TELE and WIDE are OFF
and the mode that allows a photograph to be taken is set.
That is, the AEAF CONTROL operation is performed only
when the SWS is switched from OFF to ON. Thercfore, if
the zoom lever is operated. for instance, the MAIN operation
continues without executing the AEAF CONTROL opera-
tion.

In step MI66, a CHARGE CONTROL subroutine
described later, which controls the strobe flash circuit, is
called. Indication change is then executed in steps MI67
thorugh MI71.

If holding of display indication is requested. it is checked
whether 1 second has passed since the indication hold timer
was cleared. Beftore 1 second has passed, the presently
displayed indication continues.

When holding of display indication is not requested, or 1
second has passed. the film frame number is re-displayed
and the indication hold fiag FWAITD is cleared.

Thus, the indication of the film frame number is given
preference over other indications, unless the other data to be
shown 1s only temporarily displayed.

After pausing for 125 ms in step MI72. a CHARGE
PROHIBIT TIME subroutine described later is called. The
processing then jumps to step MI2 of the MAIN operation.

In this camera. start of strobe charging is delayed in a
charge prohibiting time which is set depending upon fre-
quency of strobe flashing, so as to prevent the strobe circuit
from being heated due to continuous use of strobe flashings.
The CHARGE PROHIBIT TIME subroutine is to shorten
the predetermined charge prohibiting time.

The aboves are the explanations for the MAIN operation,
and various subroutines and operations diverging therefrom
will now be described.

CHARGE CONTROL. subroutine

Referring to FIG. 14, the CHARGE CONTROL
subroutine. which is called in the MAIN operation, (MI66)
a RELEASE-WAIT CHARGE subroutine or an INTERVAL
CONTROL subroutine, both described later, is explained.
This subroutine is principal one to execute charge operation,
and is periodically called 1n every 125 ms from any opera-
tion or subroutine.

In step CC1, it is determined whether the charge prohib-
iting time has elapsed by checking a prohibiting time
completion flag FWTCMPE. When the time has not elapse
(FWTCMP=0). in step CC2, a CHARGE PROHIBIT sub-
routine described later is executed. Then, in step CC3, it is
discriminated whether charging is prohibited by checking a
charge prohibiting time flag FWTSTR. If charging is pro-
hibited (FWTSTR=1), the processing diverges to step CC7
and a CHARGE STOP operation is executed.

When the charge prohibiting time elapsed and the pro-
hibiting time completion flag FWTCMP is set to 1. or when
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the prohibiting time elapsed in the CHARGE PROHIBIT-
ING subroutine and the charge prohibiting time flag FW'T-
STR is set to 0, the charge request flag FCHGRQ is checked
in step CCS. If strobe charge is requested (FCHGRQ). the
processing advances to step CC6. If not, the processing
advances to step CC4.

In the CHARGE STOP operation. a prohibiting time
reduction flag FCNTSTP is set to 0, in step CC4, so as to
enable the charge prohibiting time to be shortened in the
CHARGE PROHIBIT TIME subroutine. In steps CC7
through CC9, after charging and voltage checking are
stopped and the red lamp is turned out, the processing
returns back to the step being called.

If charging is requested. it is judged. in step CC6, whether
8 seconds or more have passed after charging started by
checking a time out flag FTOUT set in a TIME OUT
CHECK subroutine described later. If 8 seconds or more
have passed (FTOUT=1), a charge on flag FCHG, the
prohibiting time completion flag FWTCMP and the charge
request flag FCHGRQ are set to 0, in step CC10, and
charging is stopped.

If it has not yet passed 8 seconds, in step CC11 through
CC15, the charge on flag FCHG is set to 1 so that the
charging timer starts, and the voltage check signal is out-
putted while charging is being prohibited. This is because
the present voltage before charging starts is uncertain.

If charging is being executed, the processing diverges
from step CC11 and a RLS PULSE TIME MEASURE-
MENT subroutine and the TIME OUT CHECK subroutine
are executed in step CC16 and (CC17. By checking the
charge completion flag FCCMP which is set in both
subroutines, it is judged whether charging is completed. This
flag FCCMP is set to 1 when charged voltage exceeds 330
V in the RLS PULSE TIME MEASUREMENT subroutine,
In case the voltage does not reach 330 V after 8 seconds have
passed from the start of charging. however. the flag FCCMP
is set to 1 if charged voltage exceeds 270 V.

When charging is completed (FCCMP=1). the CHARGE
STOP operation is executed via step CC190. If charging is not
completed, the charge enable signal and the voltage check
signal are outputted and the processing returns to the MAIN
operation (steps CC19 through CC21).

Thus, before start of charging, steps CC12 through CC15
are executed once, and the charge check signal is outputted
to check the preset voltage. Charging then starts, if the
voltage does not reach 330 V. in 125 ms via steps CC16
through CC21. During charging, steps CC16 through CC21
arc repeatedly executed. At the time of completion of
charging, steps CC7 through CC7 are executed.

CHARGE PROHIBIT subroutine

FIG. 15 shows a CHARGE PROHIBIT subroutine., which
is called in step CC2 of the CHARGE CONTROL. subrou-
tine.

This subroutine 1s called when the charge prohibiting time
is not completed, and a charge prohibiting time TW and the
value of the prohibiting time timer are compared so that
strobe charging is postponed in the charge prohibiting time
to prevent heating of the strobe circuit. The charge prohib-
iting time TW is determined according to a prohibiting time
data n which is set in the RLS PULSE TIME MEASURE-
MENT subroutine and the CHARGE PROHIBIT TIME
subroutine.

K the prohibiting time timer has not yet started in step
CS1 (FWTSTR=0). it is started and the prohibiting time flag
and a prohibiting time reduction flag are set to 1. in steps
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CS2 and CS3. so that charging is stopped in the CHARGE
CONTROL subroutine of FIG. 14.

In steps CS4 through CS8, if the prohibiting time data n
is larger tham 50, a prohibiting time 10 sec. setting flag
FWT10S is set to 1 so that the data n is forcedly set to 50
and the prohibiting time becomes 10 seconds. If the data n

is larger than 7 and smaller than 50, the 10 sec. setting flag
FWT10S is cleared and the processing returns to the MAIN
operation.

If the data n is 7 or less. in steps CS9 through CS511, the
CHARGE PROHIBIT TIME subroutine is canceled and the
processing returns to the MAIN operation.

In case the CHARGE PROHIBIT subroutine 1s executed
after the CHARGE PROHIBIT TIME subroutine is started,

the processing advances from step CS1 to CS12.

In steps CS12 through CS1S, is the 10 sec. flag FWT10S
is not set to 1, the prohibiting time TW is set to n=125 ms,
and it is checked whether the value in the prohibiting time
timer exceeds the prohibiting time TW in step CS14. If the
10 sec. flag FWTI10S is set to 1. it is checked whether the
value in the prohibiting time timer exceeds 10 seconds.

Before the prohibiting time timer counts TW or 10 sec..
the processing directly returns to the MAIN operation. After
the timer counts TW or 10 sec.. in steps CS9 through CS$11,
the prohibiting time is completed and then the processing
returns to the MAIN operation.

Thus. the prohibiting time is 0 ms if n<7, nx125 ms it
7=n<50, and 10 seconds if n=50. As described later, 2is
added to n for every one charging while 1 is subtracted from
n at 4 seconds intervals. Accordingly, the charge prohibiting
time can be set corresponding to the frequency of strobe
flashing.

RLS PULSE TIME MEASUREMENT subroutine

FIG. 16 shows the RLS PULSE TIME MEASUREMENT
subroutine called in step CC16 of the CHARGE CONTROL
subroutine. This subroutine is executed to detect the voltage
of the strobe main capacitor as the pulse time obtained by
voltage—time conversion.

In steps RL1 through R14. the voltage check signal is set
to L. and it is checked whether the RLS becomes L before
a 2 ms timer times up.

As described above, the RLS becomes L only when the
charged voltage exceeds 270 V and thereby the Ne lamp
turns ON. Therefore. the charged voltage is descriminated
27 OV or less, if the RLS remains H for 2 ms, and a charged
voltage 270 V flag and a charged voltage 280 V flag are both
cleared, i.e.. set to 0, in step RLS, and then a DGV is set to
0/4 to return to the MAIN operation.

The strobe capacitor is fully charged at 330 V, and the
guide number is determined based upon light quantity of
flashing at this full-charge voltage. In the embodiment,
however. even if the strobe capacitor is not fully charged, the

strobe is prepared to flash corresponding to the charged
voltage. Accordingly, the guide number must be corrected in
accordance with the charged voltage to obtain proper exXpo-
sure. DGV is a parameter which represents the correcting
amount of the guide number corresponding to the charged
voltage. The parameter is set to 2/4 at 315 V or more, Y4 at
285V to 315 V, and 0/4 at 285 V or less.

In case the RLS becomes L before the 2 ms timer times
up. i.e.. in case the charged voltage exceeds 270 V, the time
elapsed until the RLS becomes H. is measured by the RLS
pulse time timer to set the pulse time T. in steps RL7 through
RL9

When the charged voltage exceeds 270 V and the RLS
pulse appears for the first time after charging has started,
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steps RL11 through RLL14 are executed once to correct the
measurement reference time T1 according to the measured
RLS pulse time T. In case 500 ms has clapsed after charging
has started. T1 is determined based upon the average value
T1AV of past T1 stored in the RAM. Then., T1 which is
newly determined is set as the new average value T1AV, and
2 is added to the prohibiting time data n.

When the RLS becomes L before 500 ms elapses since the
charging time timer starts. assumed is that the capacitor was
already charged at 270 V or more before charging started,
and the value of T1AV is set as T1 without correcting T1.
Further, in this case, it is assumed that the charging time is
short and the temperature rise in the transformer is small.
Accordingly, no value is added to the prohibiting time data
n

The charged voltage VF and the RLS pulse time have a
relation as shown in FIG. 7 for the design. However, the
value may deviate product by product. So, by averaging the
values of the first RLS pulses which substantially corre-
spond to the charged voltage 270 V at every charging time
and by considering it in evaluating the pulse time, the above
deviations in the products are corrected.

In steps RL15 and RL16, the charging voltage 280 V flag
FCH280 is cleared. DGV is set to (/4 Ev and the charging
voltage 270 V flag FCH270 is set to 1.

In the RLS PULSE TIME MEASUREMENT subroutine
executed at second time or later after the charged voltage
exceeds 270 V, in steps RL17 through RL2S, the latest RLS
pulse time T is compared with a voltage corresponding time
to descriminate the charged voltage.

The voltage corresponding time is designed to be 330 V
at TL/2+800 ps; 285 V at TH24500 ps; and 280 V at
T1/2+400 ps. FIG. 7 shows an example where T1 is 600 ps.

If the voltage exceeds 330 V. the charge completion flag
FCCMO is set to 1 and DGV is set according to the voltage.
If the charged voltage exceeds 280 V, the charged voltage
flags are all set to 1 and then the processing returns to the
MAIN operation.

If the voltage is 280V or less, the processing returns to the
MAIN operation via steps RL1S5 and RL16.

TIME QUT CHECK subroutine

FIG. 17 shows the TIME OUT CHECK subroutine
executed in step CC17 of the CHARGE CONTROL sub-
routine. This subroutine is executed to determine the upper
limit of the charging time according to the counted time of
the charging time timer which is started in step CC12 of the
CHARGE CONTROL subroutine.

This subroutine comprises steps TO1 through TO9. If
charging is being executed after the charging time timer
counts 6 seconds, the time up flag FCHTUP is set to 1.

When 8 seconds elapse, if the charging voltage reaches
270 V. the charge completion flag FCCMP is set to 1.
Otherwise, the time out flag FTOUT is set to 1 and the
processing returns to the MAIN operation. When the time
out flag is set to 1, charging is stopped in the CHARGE
CONTROL subroutine.

CHARGE PROHIBIT TIME subroutine

FIG. 18 shows the CHARGE PROHIBITION TIME
subroutine executed in step M173 of the MAIN operation
and in a LOCK operation described later. This subroutine
serves to decrement the prohibiting time data n being set, if
the strobe is not used. With this subroutine. the prohibiting
time TW is shortened.

If it is indicated by a prohibiting time reduction prohibit
flag FCNTSTP that the reduction of the prohibiting time is
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not allowed namely. when the charge prohibiting time is
being counted or in case charge prohibiting time is already
set to be O the processing returns to the MAIN operation

from step TC1 without executing any step.

When the reduction is not prohibited, the flag FCNTSTP °

is cleared. If the prohibiting time data n is O, in step TCS. the
prohibiting time reduction prohibiting flag FCNTSTP is set
to 1 and then processing returns to the MAIN OPERATTON.
From the next call, the decrement in n is not executed.

If the prohibiting time data n is not 0, in steps TCé
through TC12, the 4 sec. timer is used and n is decremented
by 1 for every 4 seconds, of elapsed time.

In other words. the prohibiting time data is not decre-
mented only when n becomes 0.

LOCK operation

FIG. 19 shows the flow of the LOCK operation that
diverges from step MI24 of the MAIN operation. This
operation is executed when the photographing lens is stored
in the lock position after the lock switch is turned ON.

When this operation starts, the frame number indication
on the LCD indication is display turned ON or OFF accord-
ing to the state of a loading end flag FLDEND in step LK1
through LLK4 to set the initial mode.

The loop of steps LKS through LK13 is repeated in 125
ms intervals on conditions that the rewind switch REW is
OFF, the back cover switch BACK is OFF or the loading is
finished even if the back cover switch BACK is ON, and the
lock switch LOCK 1s ON.

In step LK13, the CHARGE PROHIBIT TIME subroutine
is executed like step MI73 of the MAIN operation.

In case the rewind switch is turned ON, the processing
diverges from LK6 to a REWIND operation.

In case the back cover is closed and loading is completed,
steps LK9 and LK199 are skipped to form the loop. When
the back cover is open, the loading end flag is cleared and
the frame number indication is turned OFF. In next looping,
when the back cover is closed, the processing diverges from
step LK8 to a LOADING operation.

In case the lock switch LOCK is set to OFF, the process-
ing sets the charge request flag FCHGRQ and the indication
hold flag FWAITD to 1, respectively. in steps LK14 and
1L.LK1S, then jumps to the MAIN operation.

When the processing returns to the MAIN operation from
the LOCK operation, the main capacitor has usually been
discharged. Thus, by executing charging request, an operator
need not await charge completion if strobe flashing is
necessary at a first shutter-release after power is turned ON.

AEAF CONTROL operation

By referring to FIGS. 20 through 22, the AEAF CON-
TROL operation for controlling the shutter is described, this
operation diverges from step MI65 of the MAIN operation.

As described earlier, this operation is executed when the
photometry switch SWS is turned from OFF to ON and the
mode combination is proper. In addition, after the AEAF
CONTROL operation once diverges to the RELEASE
WAITING CHARGE operation or after the WIND operation
is performed in the continuous photographing mode, the
AEAF CONTROL is executed at the AEAF control 2
terminal and at the AEAF control 3 terminal, respectively.

In steps AF1 through AFJ. a photometric distance mea-
surement jump flag FAEAF is set depending on from what

processing the AEAF CONTROL operation takes place.
When the operation is returned from the RELEASE WAIT

CHARGE operation diverged in the AEAF CONTROL
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operation, since the photometric measurement and distance
measurement detections have been completed as described
later. FAEAF is set to 1 so as to jump such processings. In
other cases, the flag FAEAF is set to 0.

When the AEAF CONTROL operation diverges from the
MAIN operation. in steps AF4 and AFS, if an auto release

flag FAUTOREL is set to (., the focal length is indicated.
This flag is set to 1 in the interval mode or in taking a second

shot in the double self mode, as described later. In these
cases, even if the photometric switch SWS and the release

switch SWR are turned OFF, the photographing is automati-
cally executed.

In step AF6, a VOLTAGE CHECK subroutine described
later is executed and the charged voltage of the strobe main
capacitor is measured.

In step AF7, the charging request flag FCHGRQ which 1s
set in an FM calculation described later 1s set to O.

In steps AFS8 through AF11, this operation takes place not
from the interval mode or the second shot of the double self
mode, but from the MAIN operation or the WIND operation,
the photometric data is inputted from sub CPU to execute LL
(lens latch) calculation.

In other cases, the former LL data is used. Thus, in
performing the interval photographing and the like, the same
focus as the first shot takes place. In performing the interval
photographing. since the user is normally away from the
camera, it is necessary to prevent the focus point from being
moved when the subject is moved from the distance mea-
surement area at the center of the screen.

The LL calculation serves to determine the amount of lens
movement for focusing the subject according to the result of
the distance measurement. In the LL calculation, when the
lens is in the zoom area and the subject is at a near distance.
the green lamp blink flag is set to 1 so as to generate an alarm
to the user and the release lock flag FRLOCK is set to 1.
When the lens is in the macro position and the subject is at
a far distance, besides the above two flags, the macro tele
shift flag FMTIFT is set to 1.

In steps AF12 through AF16. except when the AEAF
CONTROL operation takes place again after once diverging
to the RELEASE WAIT CHARGE subroutine, the
photometric-related processings are executed. That is, in
step AF13. DX code is inputted. which is converted into Sv
value used to calculate an ISO sensitivity of the film. In step
AF14, the compensation amount & (alpha) of the open F
number is obtained from the focal length of the lens. With
such data and the photometric data being inputted from the
sub CPU in step AF135, the AE (automatic exposure) calcu-
lation is executed and the AE data is obtained in step AF16.

In step AF17, an FM (flashmatic) calculation shown in
FIG. 24 is called and the FM data is set. When the AEAF

control operation takes place again after the RELEASE
WAIT CHARGE operation diverged therefrom, the AE
calculation is skipped. However, since DGV may change
due to charging. the FM calculation is executed again.

In step AF18, it is checked whether the release lock is
descriminated during the LL calculation in step AF11
according to the state of the release lock flag FRILOCK in
step AF18. The release lock is discriminated when the lens
is in the zoom area and the subject is too close to the lens or
when the lens is in the macro position and the subject 1s (00
far from the lens. In these cases, since photographs are out
of focus. in step AF19 through AF21. the green lamp blinks
to alarm to the user. The processing waits until the photo-
metric switch SWS is released. After that, the processing
turn OFF the red and green lamps and then jumps to the
MAIN operation.
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In steps AF22 through AF24, when the charged voltage of
the strobe capacitor is lower than a predetermined value and
the charging request takes place, in the event that the interval
mode does not take place, or in the event that the first shot
is photographed in the interval mode. the processing
diverges to the RELEASE WAIT CHARGE operation
shown in FIG. 25. In other words. in the second or later shots
in the interval mode, even if the charged voltage is lower
than the predetermined value, the strobe is flashed and the

following release sequence is executed.

In the interval mode, as shown in FIG. 27, the CHARG-
ING CONTROL operation is executed on every shot. If the
charged voltage does not reach the predetermined value with
this operation, even when charging is again executed, there
is only small possibility of an increase in the voltage.

In steps AF2S through AF27. cach data being set is
outputted to the sub CPU.

In the automatic photograph mode, the lamp indication,
photometric measurement, and judgment of the release
switch are skipped and the processing is jumped to AFA
shown in FIG. 21. In steps AF29 and AF30, when the strobe
is flashed according to FM data, the red lamp is turned ON
and the processing is advanced to AFB shown in FIG. 21.

In steps AF31 through AF33. the green lamp is turned ON
or blinks according to the green lamp blink flag FGI. MPFL
which is set in the LL calculation. The turn-on and blinking
of the green lamp represent the photograph permission and
the alarm. respectively.

In steps AF34 and AF3S. when the photometric switch
SWS is turned ON., the processing waits until the release
switch SWR is turned ON. When the shutter button is
released. in step AF34a. the red and green lamps are turned
OFF and the processing is jumped to the MAIN operation.

In steps AF36 through AF43. when the first shot is taken
in the interval photographing mode, the 3 sec timer is
started. When the first shot is taken in the self timer mode or
double self timer mode, the 10 sec timer is started. When the
second or later shot is taken, since the interval timer has been
started. the processing is advanced to a time up wait pro-
cessing comprising steps AF44 and later. When the mode is
in neither the interval mode nor the self mode. the process-
ing is jumped to AFC shown in FIG. 22,

Steps AF44 through AF54 are a loop for waiting until the
interval timer, the 10 sec timer, the 5 sec timer, and the 3 sec
timer time up. When each timer times up or when the mode
button is depressed, the processing exits from this loop. In
these cases. in steps AFSS5 and AFS6, the red and green
lamps and the self timer lamp are turned OFF, the automatic
photographing flag is cleared, the present mode is initialized,
and the processing is jumped to the MAIN operation.

At the second or later shot in the interval mode, the
remaining time of the interval timer is displayed.

When the remaining time of the interval timer, the 3 sec
timer, the 5 sec timer, or the 10 sec timer becomes 3 sec. or
less. the self timer lamp is blinks at 4 Hz.

When the timer times up, in the self timer mode. the
processing directly advances to AFC shown in FIG. 22. In
the double self mode. the processing advances to AFC after
the auto release flag FAUTOREOL is reversed in steps
AFS9. In the double self mode, at the first shot, the flag is
changed form ( to 1. At the second shot, the flag changed to

0 and the automatic photographing mode is canceled.

In the interval mode. the interval timer is started at the
interval time which is set in steps AF60 through AF64. At the
first shot, the maximum value of the number of photograph-
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ing frames is set to 40. In addition, to automatically take the
second or later shot. the auto release flag FATROREL is set
to 1. When the second or later shot is taken, the remaining
interval time indication on the LCD display is set to Os and
the processing advances to AFC shown in FIG. 22, Step
AF64 is executed to prevent the indication from being
returned to a value other than ( because the timer times up.

In step AF65 through AF67 shown in FIG. 22, before the
exposure operation is started, each lamp is turned OFF and
the shutter start signal is outputted to the sub CPU. In steps
AF68 and AF69, in the overlap photographing mode, date
imprinting operation is prohibited.

In other than the bulb mode, the processing diverges from
step AF70 to step AF71 when it confirmed that the shutter
operation completion signal is inputted from the sub CPU.

After that, the processing advances to the WIND operation
shown in FIG. 26.

In the bulb mode, in step AF72, it is confirmed that the
shutter release signal is inputted from the sub CPU. In step
AF73, it is checked whether the mode is the conventional
bulb mode or the manual shutter mode. If it is the bulb mode,
in steps AF74 and AF7S, the processing waits until the
shutter button is released. In step AF76. the shutter close
signal is outputted. If it is the manual shutter mode, in step
AF77, the manual shutter time is counted and after the
counting is completed. the shutter close signal is outputted.

VOLTAGE CHECK subroutine

FIG. 23 shows a VOLTAGE CHECK subroutine which is
called in step AF6 of the AEAF CONTROL operation.

In steps VC1 through V(4. after the voltage check signal
CHCK is set to H, the processing waits for 50 ms so that the
Ne lamp turns ON. Then the RLS PULSE TIME MEA-
SUREMENT subroutine described above is executed and
the signal CHCK is set to L.

In steps VS through V(7. if the charged voltage is 270
V or more, and the camera is operated in the double self
mode or the interval mode, the prohibiting time reduction
prohibiting flag FCNTSTP is cleared. In other cases, the
processing advances to step VC8. Thus, in the double self
mode and the interval mode. the prohibiting time is not
shortened.

Thereafter. in step VC8, both the charge on flag FCHG
and the charge completion flag FCHCMP are cleared. and
the processing returns to the AEAF CONTROL operation.

The charge request flag CHGRQ is set to 1. in a later
described FM calculation subroutine, by the charged voltage
270 V flag FCHG270 sct to 1 the VOLTAGE CHECK
subroutine. Thereby, the processing diverges to the
RELEASE WAIT CHARGE subroutine.

FM calculation

FIG. 24 shows the FM calculation called in step AF17 of
the AEAF CONTROL operation.

This operation serves to determine whether to flash the
strobe and to determine the aperture number Avs at the time

when the strobe flashes.

In steps FM1 through FMS. in case of the strobe OFF
mode, the exposure compensation mode and the bulb mode,
or in case non-flash is determined in the AE calculation in
the auto mode, the FM data is set to no-flash and the
processing returns to the AEAF CONTROL operation.

In other cases, in step FM6. on aperture value Avs is
obtained from the distance measurement data (AF step) and

the reference guide number. In step FM7, the charging
voltage information DGV is added and the aperture value

Avs is corrected. The above guide number is set according
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to the full charge state of the strobe capacitor. Therefore.,
unless decrease of the guide number at a low voltage is

considered, under exposure takes place.

In step FM8, the film sensitivity Sv is added to the
aperture value Avs. In steps FM9 and FM10, in the zoom
area, the change amount GDGV of the guide number caused
by zooming of the strobe itself is added.

In step FM11, the change amount o (alpha) of the release
F number is subtracted from the aperture value Avs.

In steps FM12 through FM14, the upper and lower limits
of the aperture value Avs are restricted. When the voltage of
the strobe capacitor is 270 V or less according to the result
of the VOLTAGE CHECK subroutine called in step AFé of
the AEAF CONTROL., the charging request flag FCHGRQ
is set to 1 and the processing returns to the MAIN operation.

RELEASE WAIT CHARGE operation

FIG. 25 shows the RELEASE WAIT CHARGE operation
diverges from step AF23 and AF24 of the AEAF CONTROL

operation.

Steps CH1 through CH® are a loop for repeatedly execut-
ing charging in step CH6 every 125 ms. When it is judged
that the charging time completes or the charged voltage
exceeds 280 V according to the time up flag FCHTUP and
the 280 V charge flag FCH280, the processing exits from the
RELEASE WAIT CHARGE operation.

In automatic photographing such as the interval mode, by
turning ON one of the mode switches (the mode button A,
the mode button B or the clear button C), the processing
exits to step CH10. In other than automatic photographing,
when user hands off the shutter button 15, the processing
exits from the RELEASE WAIT CHARGE operation.

Also, if the charged voltage does not reach to 280 V in 6
seconds and the time is up, the processing exits from the
RELEASE WAIT CHARGE operation. When the process-
ing exites from the RELEASE WAIT CHARGE operation,
in steps CH10 thorugh CH12, the red and green lamps are
turned OFF, the CHARGE STOP operation is executed,
automatic photographing is canceled, and the processing
jumpes to the MAIN operation.

When the charged voltage reaches 280 V before the time
is up. the processing advances to CH14-CH16 via the
CHARGE STOP operation in step CH13. In other than
automatic photographing, the red lamp is turned ON to
inform the user that the strobe is ready to flash. In addition,
the charging request flag FCHGRQ is cleared and the
processing jumps to the AEAF control 2 shown in FIG. 20.
When the processing advances from the RELEASE WAIT
CHARGE operation to the AEAF CONTROL operation, the
photometric measurement operation, the distance measure-
ment operation and so forth are omitted and the calculation
is executed using the former data. During charging. the
voltage is checked in comparison to 280 V. After charging,
the voltage is checked in comparison to 270 V, because the
voltage drop and noise due to the charge stop are to be
considered.

In the CHARGE CONTROL subroutine executed in the
MAIN operation. charging is completed when the charged
voltage reaches 330 V and the time up in 8 sec. is monitored.
However, in the RELEASE WAIT CHARGE operation,
since the user waits until charging is completed while
pressing the photometric switch SW§, charging is com-
pleted when the voltage reaches 280 V and the time is
monitored for 6 sec. Thus, since the charging request flag
FCHGRQ is not cleared in step CC10 of the CHARGE
CONTROL subroutine, the flag is cleared in step CH16.
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WIND OPERATION

FIG. 26 shows the WIND operation which is advanced
after the AEAF CONTROL is completed.

The WIND operation serves to wind one frame of the film
whenever photographing takes place.

In the WIND operation. in steps WD1 and WD2, the
frame number is indicated on the LCD display except in the
interval mode. In the overlap photographing mode, the
processing branches from step WD3 to step WD4 to return

to the frame photographing mode, and the processing jumps
to the MAIN operation. In other words, the overlap photo-
graphing mode is cleared whenever one frame is photo-
graphed.

In other than the overlap photographing mode, in step
WDS., one frame is wound. When the WIND operation is not
completed in a predetermined time, the processing branches
from step WD6 to step WD7 where the automatic photo-
graphing operation flag is cleared and the processing
executes the REWIND operation and jumps to the MAIN
operation.

When the WIND operation is completed, in step WDS, the
frame counter is counted up. In steps WD9 and WDI14. if
other than the interval mode. the new frame number is
indicated. In the interval mode, the frame number is not
indicated because the remaining time to next photographing
is decrementally indicated as described later.

In steps WD11 through WD1S5, destination of diverging is
determined according to the photographing mode being set.

In the continuous photographing mode, while the shutter
button is being depressed, the processing jumps to the AEAF

control 3 shown in FIG. 20 and the exposure sequence 1S
continued. When the button is released, the processing
jumps to the MAIN operation.

In the double self mode, when the first shot is taken, the
processing jumps the AEAF CONTROL operation. When
the second shot is taken. the processing jumps to the MAIN
operation.

In the interval mode, the processing jumps to the INTER-
VAL CONTROL operation shown in FIG. 27. In other
modes, i.e., in the frame photographing mode or the self
timer mode, the processing jumps to the MAIN operation.

INTERVAL CONTROL operation

FIG. 27 shows the INTERVAL CONTROL operation
which diverges from step WDI1S8 of the WIND operation
described above. This operation serves to wait while mea-
suring the time for taking second or later shots, when the
photographing operation mode is set to the interval mode. In
other than the interval mode, this operation is executed in a
loop of the MAIN operation. However, in the interval mode,
the operation is executed while looping between the AEAF
CONTROL operation and the INTERVAL CONTROL
operation without returning to the MAIN operation.

In the INTERVAL CONTROL operation, in step IN1,
both the charging request flag FCHGRQ and the charging
request memory flag FCHGRQM are cleared.

In steps IN2 and IN3J. the interval frame count number 1s
decremented and it is checked whether is becomes 0. The
initial value of the counting number is 4() frames which is set
in step AF62 of the AEAF CONTROL operation. When the
40 frames have been photographed, in steps IN4 through
IN6, the CHARGE STOP operation is executed. the auto-
matic photographing flag is cleared, the MODE INITIAL-
IZE subroutine is executed, and the processing jumps to the
MAIN operation.

When the frame count number is not 0. steps IN7 through
IN21 are looped every 125 ms and the processing waits until
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the next frame is photographed. During this period, when
one of mode switches or the clear switch is turned ON, the
mode is initialized and the processing jumps to the MAIN
operation.

In this loop. normally the timer decrement indication
takes place. (IN13) However, when the photometric switch
is turned ON. the frame number is indicated. (IN1S) When
the zoom telefwide switch is turned ON, the focal length is
indicated. (IN14)

When the remaining time becomes 16 sec or less. in step
IN18, both FCHGRQ and FCHGRQM are set to 1. This
timer is set and started in step AF60 of the AEAF CON-
TROL operation.

In the CHARGE CONTROL operation in step IN26,
when FCHGRQ is set to 1, charging is executed. (FIG. 14)
When the flag is set to 0, charging is skipped.

Thus, in the loop of step IN17 through IN20, charging is
forced to start. When it is judged that the strobe capacitor is
fully charged, charging is stopped. In the next loop. the
CHARGE CONTROL operation is skipped.

When the remaining time becomes 4 sec. or less, the
processing diverges from step IN19. In steps IN22 and IN23.
charging is stopped and the remaining time in the timer is
indicated. The processing jumps to the AEAF CONTROL
operation shown in FIG. 21 and waits until the time is up in
steps AF47 and AFM.

As described above. according to the present invention,
when the strobe circuit is heated due to frequent chargings,
by prohibiting the charging for a predetermined time. it is
possible to prevent the circuit from being heated and the
circuit parts from being damaged.

In addition. since the charge prohibit time is increased and
decreased according to the frequency of strobe flashings. in
the event that the circuit i1s not heated, charging can be
immediately executed just after the strobe is flashed. thereby
reducing lost time for the user.

Furthermore, the charged voltage of the strobe main
capacitor can be detected at a fine level with a relatively
simple structure. Thus, exposure control and the like can be
accomplished according to the flashing condition corre-
sponding to the charged voltage.

By arranging. that a pulse is output only when the charged
voltage exceeds a predetermined reference value, a misjudg-
ment can be reduced in measuring the pulse time.

By arranging that charging time and charge limit voltage
can be selected according to the operation mode of the
camera. it becomes possible for the user to select the charged
voltage or the charge waiting time according to the situation.

By arranging that exposure can be corrected according to
a change of the charged voltage. even if the charged voltage
of the strobe main capacitor is insufficient, it is possible to
prevent under exposure due to weak strobe flashing.

What is claimed is:

1. An apparatus for controlling a strobe which is used with
a camera. said apparatus comprising:

a charging means for charging the strobe:

voltage detecting means for detecting the charged voltage
of the strobe:

charging time measuring means for measuring the time
elapsed after charging starts;

charging time-limit selecting means for selecting one of a
plurality of charging times according to the operating
conditions of the camera;

charging voltage limit selecting means for selecting one
of a plurality of charge limit voltages according to the
operating conditions of the camera;
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charging means for stopping charging when the charged
voltage does not reach the selected charge limit voltage
after the selected charging time has elapsed;

charging prohibiting means for prohibiting charging if a

predetermined charge prohibit time has not clapsed
after charging is completed;

heat discriminating means for discriminating the heat

condition of the strobe; and

prohibiting time changing means for changing said pre-

determined prohibit time according to the heat condi-
tion of the strobe as discriminated by said heat dis-
criminating means.

2. The strobe control apparatus according to claim 1,
wherein said prohibiting time changing means increments
said prohibit time by a first predetermined value whenever
the strobe flashes; and wherein said prohibiting time chang-
ing means decrements said prohibit time by a second pre-
determined value whenever a predetermined time elapses.

3. An apparatus for controlling a strobe which is used with
a camera, said apparatus, which comprising:

charge means for charging the strobe:

voltage detecting means for detecting the charged voltage
of the strobe;

charging time measuring means for measuring the time
clapsed after charging starts; and

charging time-limit selecting means for selecting one of a
plurality of charging times according to the operation
conditions of the camera; and

charge stopping means for stopping charging when the
charged voltage does not reach a predetermined value
after the selected charging time has elapsed.

4. An apparatus for controlling a strobe which is used with

a camera, said apparatus comprising:

charging means for charging the strobe;

voltage detecting means for detecting the charged voltage
of the strobe:

charging time measuring means for measuring the time
elapsed after charging starts;

charging voltage limit selecting means for sclecting one
of a plurality of charge limit voltages according to the
operating conditions of the camera; and

charpe stopping means for stopping charging when the
charged voltage does not reach the selected charge limit
voltage after a predetermined charging time has
elapsed.

5. An apparatus for controlling a strobe which is used with

a camera, said apparatus comprising;

charging means for charging the strobe;

voltage detecting means for detecting the charged voltage
of the strobe;

charging time measuring means for measuring the time
clapsed after charging starts;

charging time-limit selecting means for selecting one of a
plurality of charging times according to the operating
conditions of the camera;

charging voltage limit selecting means for selecting one
of a plurality of charge limit voltages according to the
operating conditions of the camera; and

charging stopping means for stopping charging when the
charged voltage does not reach the selected charge limit
voltage after the selected charging time has elapsed.

6. An apparatus for controlling a strobe., which comprises;

pulse generating means for [generated] generating a
pulse, the time width of said pulse [comesponds] cor-
responding to the charged voltage of the strobe; and
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voltage detecting means for detecting the charged voltage
by measuring the time width of said pulse generated by
said pulse generating means.

7. The strobe control apparatus according to claim 6,
wherein said pulse generating means generates said pulse
only when the charged voltage exceeds a predetermined
reference voltage.

8. The strobe control apparatus according to claim 7,
wherein said reference voltage is a strobe flash enable
voltage.

9. The strobe control apparatus according to claim 6,
which further comprises signal output means for outputting
a check signal to said pulse generating means comprises:

switch means for switching to a turned ON state when the
check signal is outputted from said signal output
means, said switch means being switchable between
ON and OFF states;

a hysteresis element with a current enable voltage which
differs from the current hold voltage of said hysteresis
element, the charged voltage of the strobe being applied
to said hysteresis element when said switch means is
turned ON; and

compensation means for compensating for the current
flow to said hysteresis clement, after said switch means
is turned from ON to OFF, during the time while the
voltage applied to said hysteresis element drops from
the current enable voltage to the current hold voltage,

said compensation means generating satd pulse corre-
sponding to the time while said compensation means
compensates for the current to said hysteresis element.
10. The strobe control apparatus according to claim 9,

wherein said hysteresis element comprises a Neon lamp.
11. The strobe control apparatus according to claim 9.

wherein said compensation means comprises a capacitor.
12. An apparatus for controlling a strobe, which com-
prises;
voltage detecting means for detecting the charged voltage
of the strobe; and

determination means for determining a proper exposure
value based upon the voltage detected by said voltage

detecting means.
13. An apparatus for controlling a strobe. which com-

prises:
charging means for charging the strobe;
charge prohibiting means for prohibiting charging if a
predetermined charge prohibit time has not elapsed
after charging is completed;

heat discriminating means for discriminating the heat
condition of the strobe; and

prohibit time changing means for changing said prede-
termined prohibit time according to the heat condition
of said strobe descriminated by said heat discriminating
means.

14. The strobe control apparatus according to claim 13.
wherein said prohibit time changing means extends said
prohibit time if said heat discriminating means discriminates
that the heat condition of the strobe is over a first predeter-
mined state; and wherein said prohibit time change means
shortens said prohibit time if said heat discriminating means
discriminates that the heat condition of the strobe is below
a second predetermined state.

15. The strobe control apparatus according to claim 13,
wherein said heat discriminating means discriminates the
heat condition of the strobe based upon the frequency of
strobe flashings.
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16. The strobe control apparatus according to claim 13,
wherein said prohibit time changing means increments said
prohibit time by a first predetermined value whenever the
strobe flashes; and wherein said prohibit time changing
means decrements said prohibit time by a second predeter-
mined value whenever a predetermined time elapses without

flashing.

17. The strobe controlling apparatus of claim 7, further
comprising control means for producing a reference time
value T! corresponding to said predetermined reference
voltage, wherein said reference time value T! is employed to
determine said charged voltage corresponding to a time
width T measured by said voltage detecting means.

18. The strobe controlling apparatus of claim 17, wherein
said time width T is added to a weighted average of said
predetermined reference time value T1.

19. The strobe controlling apparatus of claim 5, further
comprising a photometric switch associated with said
camera, wherein said charging time-limit selecting means
selects a first charging time from said plurality of charging
times when said photometric switch associated with said
camera is activated, and selects a second charging time from
said plurality of charging times when said photometric
switch is not activated.

20. The strobe controlling apparatus of claim 19, wherein
said first charging time is shorter than said second charging
time.

21. The strobe controlling apparatus of claim 5, further
comprising a photometric switch associated with said
camera, wherein said charging voltage limit selecting means
selects a first charge limit voltage from said plurality of
charge limit voltages when said photometric switch associ-
ated with said camera is activated, and selects a second
change limit voltage from said plurality of charge limit
voltages when said photometric switch is not activated.

22. The strobe controlling apparatus of claim 21, wherein
said first charge limit voltage is smaller than said second
charge limit voltage.

23. The strobe controlling apparatus of claim 19, wherein
said charging voltage limit selecting means selects a first
charge limit voltage from said plurality of charge limit
voltages when said photometric switch is activated, and
selects a second charge limit voltage from said plurality of
charge limit voltages when said photometric switch is not
activated.

24. The strobe controlling apparatus of claim 23, wherein
said first charge limit voltage is smaller than said second
charge limit voltage.

235. The strobe controlling apparatus of claim 13, further
comprising control means for producing a first predeter-
mined value, wherein said predetermined charge prohibit
time is incremented by said first predetermined value when
a charging of said strobe is completed.

26. The strobe controlling apparatus of claim 13, further
comprising control means for producing a predetermined
value, wherein said predetermined charge prohibit time is
decreased by said predetermined value every time when a
predetermined time period elapses, between a completion of
said charging of said strobe and a flashing of said strobe.

27. The strobe controlling apparatus of claim 25, wherein
said control means produces a second predetermined value
and said predetermined charge prohibit time is decreased by
said second predetermined value every time when a prede-
termined time period elapses, between a completion of said
charging of said strobe and a flashing of said strobe.

28. The strobe controlling apparatus of claim 27, wherein
said first predetermined value is larger than said second

predetermined value.
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29. The strobe controlling apparatus of claim 13, wherein
said predetermined charge prohibit time is determined
according to the following equation:

Tw=n1,

where
Tw is equal to said predetermined charge prohibit time,
n is equal to a prohibiting time data value, and

t is equal to a predetermined unit time.

30. The strobe controlling apparatus of claim 29, further
comprising means for obtaining said predetermined charge
prohibit time by incrementing said prohibiting time data
value by two when a charging of said strobe is completed,
while said predetermined charge prohibit time is obtained by
decrementing said prohibiting time data value by one every
time when a predetermined time period elapses, between a
completion of said charging of said strobe and a flashing of
said strobe.
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32. The strobe controlling apparatus of claim 29, further
comprising means for setting said predetermined charge

prohibit time to a preset maximum value when said prohib-

iting time data value is more than a predetermined value.

33. The strobe controlling apparatus of claim 31, wherein
said means for setting sets said predetermined charge pro-
hibit time to a preset maximum value when said prohibiting
time data value is more than a second predetermined value.

34. The strobe controlling apparatus of claim 13, wherein
when said predetermined charge prohibit time elapses, said
charge prohibiting means is not activated until after a next
charging is completed.

35. The strobe controlling apparatus of claim 25, wherein
said control means does not increment said predetermined
charge prohibit time by said first predetermined value if said
charging means charges said strobe for less than a prese-
lected time period.

36. The strobe controlling apparatus of claim 26, wherein
said control means decrements said predetermined charge

31. The strobe controlling apparatus of claim 29, further 20 prohibit time until said predetermined charge prohibit time
comprising means for setting said predetermined charge becomes a certain value.
prohibit time to zero when said prohibiting time data value
does not exceed a first predetermined value. L
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