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[57] ABSTRACT

A flash photographic exposure control system for a
camera having an electrically timed shutter 1s provided
with an additiona! electronic or mechanical timing de-
vice in combination with an electronic changeover
switch responsive to attainment of the threshold level of
the flash unit associated therewith. This is done to
switch the camera from an automatic dayhght exposure
range to an automatic flash exposure range in which a
particular timed interval suited for flash photography 1s
made by the timing device which 1s brought into coop-
eration with the shutter operating means when the
changeover switch is actuated, while the intrinsic tim-
ing device for the shutter being cut off from the control
means for the shutter.

32 Claims, 17 Drawing Figures
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EXPOSURE CONTROL SYSTEM FOR FLASH
| PHOTOGRAPHY

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,

This is a continuation of application Ser. No. 354.071.
filed Mar. 2. 1982, which was a continuation of application
Ser. No. 116.082, filed Jan. 28, 1980, which was a continu-
ation of application Ser. No. 943,940, filed Sept. 20, 1978,

all now abandoned, which was an application for reissue of

U.S. Pat. No. 4.016,575. granted Apr. 5. 1977, based on
application Ser. No. 563,463, filed Mar. 31, 1975.

BACKGROUND OF THE INVENTION

This invention relates to exposure control systems for
photographic cameras, and, more particularly, to a flash
photographic exposure control system for a camera
having an electrically timed shutter provided with an
electronic or mechanical switch by which the camera 1s
switchable from an automatic daylight exposure range
to an automatic flash exposure range In response to
attainment of a threshold voltage level of a stroboscopic
system associated therewith.

For taking photographs with illumination from an
activated flash unit, it is necessary to adjust the camera
shutter to a predetermined setting such as providing a
shutter speed of 1/30 second, or 1/60 second, because
of a compromise between a large inertia of the shutter
and the output characteristics of the flash umt. Conven-
tionally, this adjustment has been made intentionally by
hand, when the camera is used in the flash mode. There-
fore, the camera equipped with an automatic daylight
exposure range and an automatic flash exposure range
has the latent possibilities of improper adjustments of
the shutter due to the negligence and erroneous judg-
ment of the camera operator. In such cases, no correct
exposure can be made. To resolve this problem, a pro-
posal has been made in which the adjustment of the
camera to the particular setting for flash photography 1s
automatically effected in response to attachment of a
flash unit to the camera. This arrangement is, however,
incapable of responding to the threshold voltage level
of the flash unit, permitting the flash tube thereof to be
discharged with supply of electrical energy from the
main store capacitor even when the main capacitor 1s
charged to a voltage lower than the critical anode-to-
cathode voltage of the flash tube, thus resulting in the
production of a corresponding improper flash highting
condition.

SUMMARY OF THE INVENTION

The present invention has for the general object to
overcome the above mentioned conventional draw-
backs, and to provide an exposure control system for a
camera provided with an electronic or mechanical
changeover switch by which the camera is switchable
from an automatic daylight exposure range to an auto-
matic flash exposure range in response to attainment of
a threshold level of the flash unit associated with the
camera.

A feature of the invention consists in that an exposure
control system for a camera having an electrically timed
shutter or so-called electronic shutter is provided with
an additional electronic or mechanical timing device by
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which a timed interval suited for flash photography 1s
made independently of the control means for the shutter
only when the threshold level of the flash unit 15 at-
tamed.

According to one embodiment of the wnvention, a
flash photographic exposure control system for a cam-
era having an electronic shutter is provided with an
electronic circuit-transfer switch responsive to attamn-
ment of the threshold level of the flash unit to switch
the camera to the automatic flash exposure range In
which a particular timed interval 1s made by an elec-
tronic timing device which is brought into cooperation
with the shutter operating means, when the circuit-
transfer switch is actuated, with the intrninsic timing
device for the daylight exposure range being cut off
from the control means for the shutter.

According to an alternate embodiment of the inven-
tion, a flash photographic exposure control system for a
camera having an electronic shutter is provided with a
mechanical timing device which is brought into cooper-
ation with the shutter operating means when the camera
is switched to the automatic flash exposure range by
means of either an electronic or a mechanical change-
over switch which is automatically operated 1n response
either to attachment of the flash unit to the camera, or
to attainment of the threshold level of the flash unit
associated therewith, with the intrinsic timing device
for the daylight exposure range being cut off from the
control means for the shutter.

Other objects, features and advantages of the present
invention with respect to the construction, combination
and arrangement of the electronic and mechanical tim-
ing devices for the flash exposure range, and the elec-
tronic and mechanical changeover switches controlling
the transfer operation between the automatic dayhght
and flash exposure ranges will become apparent from
the following detailed description taken in conjunction
with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1a is a circuit diagram of a first example of one
embodiment of a flash photographic exposure control
system according to the present invention, as apphed to
a camera of the type having an electrically timed shutter
and equipped with a diaphragm preselection automatic
exposure range, and of a storoboscopic type flash unit
associated therewith.

FIG. 1b is a fragmentary circuit diagram of a second
example of the embodiment of F1G. 1a as applied to a
camera equipped with a shutter preselection automatic
exposure range.

FIG. 2a is a circuit diagram of a third example of the
embodiment of the invention with modifications for
flash exposure indicators.

FIG. 2b is a circuit diagram of a bulb type flash unit
usable in the embodiment of the invention.

FIG. 3a is a graph illustrating the operating principles
of a two-curtain type focal plane shutter.

FIG. 3b is a circuit diagram of a fourth exampie of the
embodiment of the invention as applied to a camera
having a focal plane shutter of the type shown in FIG.
3a.

FIG. 4 is a schematic view illustrating an essential
electrical circuitry of an alternate embodiment of the
invention.

FIG. 5 is a partly elevational partly sectional view of
an automatically operating mechanical switch usabie in
the circuit of FIG. 4.
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FIG. 6 is a perspective view of a manually operable
switch usable in the circuit of F1G. 4.

FIG. 7 is a circuit diagram of a first example of the
alternate embodiment of the invention adapted for co-
operation with a mechanical timing device shown in 5
FIG. 13 or FIG. 14, and as applied to a camera
equipped with a shutter preselection automatic expo-
sure range.

FIG. 8 is a circuit diagram of a second example of the
alternate embodiment as applied to a camera equipped
with a diaphragm preselection automatic exposure
range.

FIG. 9 is a circuit diagram of a third example of the
alternate embodiment of the invention wherein the me-
chanical cut-off switch of FIG. 5§ or FIG. 6 is replaced
by an electronic cut-off switch.

FIG. 10 is a circuit diagram of the flash unit of FIG.
2a usable with the camera-side system section of F1G. 9.

FI1G. 11 is a circuit diagram, partially in block form,
of a fourth example of the alternate embodiment of the
invention, wherein a circuit-transfer mechanical switch
assembly in combination with a relay responsive to the
operating condition of the associated flash unit 1s used
so that the control means for the electronic shutter
serves as the flash energy control means when the cam-
era is switched to the automatic flash exposure range.

FIG. 12 is a circuit diagram of a fifth example of the
alternate embodiment of the invention somewhat simi-
lar in function to the fourth example of FIG. 11.

FIG. 13 is an exploded perspective view of a mechan- 30
ical timing device of the invention incorporated in a
two-curtain type focal plane shutter.

FIG. 14 is a similar view illustrating a modification of
the device of FIG. 13.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

Referring now to FIG. 1a, there is shown an example
of one embodiment of a flash photographic exposure
control system for a camera of the type having an elec-
tronic shutter provided with an electronic circuit-trans-
fer switch network by which the camera is switchable
from a diaphragm preselection automatic daylight ex-
posure range to an automatic flash exposure range in
automatic response to attainment of the trigger voltage
of a trigger capacitor for a gaseous discharge flash-tube
to a threshold voltage level in a stroboscopic system of
a flash unit F. The stroboscopic system F comprises a
high voltage electric power source Vs, a main capacitor
Cm connected across power source Vs for storing a
predetermined amount of electrical energy which is
discharged through a discharge flash-tube Ls when it 1s
triggered by a trigger coil T, and a series-connected
resistor Rt and trigger capacitor Ct, the series circuit
Ct, Rt being connected across capacitor Cm, so that
trigger capacitor Ct is charged through resistor Rt to a
voltage proportional to the voltage of charge stored on
main capacitor Cm. The flash unit employing the stro-
boscopic system F has a pair of terminals Af and Bf
connected to the junction of resistor Rt and capacitor 60
Ct, and through a coil to the opposite pole of capacitor
Ct respectively, and arranged on the housing of flash
unit F upon attachment to the camera at the accessory
shoe thereof to be brought into contact with camera
side terminals Ac and Bc electrically insulated from 65
each other by an insulator 1.

The flash photographic exposure control system C
comprises a detector circuit responsive to the voltage of
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trigger capacitor Ct of flash unit F, a first timing circuit
which is rendered operative when the camera is set Iin
the automatic daylight exposure range, a second timing
circuit which is rendered operative when the camera 1s
set in the flash exposure range, a comparator Com selec-
tively responsive to the first and second timing circuits
for energizing and deenergizing the solenoid of an elec-
tromagnet Mg, and an electronic circuit-transfer switch
network responsive to the detector circuit for selec-
tively connecting the timing circuits to the comparator
Com, each of which will be successively described
below.

The detector circuit can be traced from terminal Ac
through a first diode Dy, a first resistor R;, a second
resistor Ry, and a second diode D> to terminal Bc, and
includes a transistor Q; having a base electrode con-
nected to the junction of resistor Rz and diode Dy, a
collector electrode connected through two series-con-
nected load resistors to the positive bus of the entire
circuit, and having an emitter electrode connected to
the negative bus. The first resistor R serves to prevent
a rapid discharge of the voltage of trigger capacitor Ct
from occurring through the detector circuit despite of
the fact that a synchro-switch X, which 1s connected as
short-circuiting the trigger capacitor Ct is open, thus
the discharge resulting in occurrence of a discharge
through flash-tube Ls. In order to prevent the transfer-
ring of transistor Q) to the non-conducting state durnng
the time when synchro-switch X is closed, there 1s pro-
vided a capacitor C; connected across synchro-switch
X through diode D and resistor R). The first diode D
serves to prevent the discharge of the voltage of capaci-
tor C; through synchro-switch X. The second resistor
R, has a resistance value large enough in relation to the
resistance value of resistor Rt of flash unit F to store a
sufficient amount of charge on trigger capacitor Ct. The
second diode D> serves to apply a constant voltage to
the base of transistor Q2 regardless of variation of the
voltage across terminals Ac and Ab, Bc with variation
in the different type flash unit employed. In other
words, the commercially available flash units are of
various types and accordingly provide a wide range of
voltages which are to be applied across the terminals
Ac and Bc. When the voltage is too high, transistor Q)
will be damaged as it is applied between the base and
emitter thereof.

The first timing circuit comprises a photosensitive
element P arranged to receive the light coming from an
object being photographed, and a common timing ca-
pacitor C; connected in series to element P.

The second timing circuit comprises a vanable resis-
tor Rf of which the resistance value is adjusted so as to
provide a timed interval for flash photography, and the
common capacitor Cz connected in series to resistor Rf.

The comparator Com has two input terminals, one of
which is connected to a voltage divider for providing a
reference voltage, the other of which i1s connected to
both timing circuits at the junctions of element P and,
resistor Rf and capacitor C», and it has an output termi-
nal connected to the solenoid of an electromagnet Mg.

The electronic circuit-transfer switch network com-
prises a first transistor Q; having a base electrode con-
nected to the junction of the two load resistors of tran-
sistor Q; having an emitter electrode connected to the
positive bus and having a collector electrode connected
to resistor Rf, a second transistor Q3 having a collector
electrode connected to photosensitive element P, hav-
ing an emitter electrode connected to the positive bus,
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and a base electrode connected to the junction of two
collector load resistors R of a third transistor Q4 having
an emitter electrode connected through a diode 1o the
negative bus and having a base electrode connected to
the collector of transistor Q).

The flash exposure control system C further includes
an electric power source or battery Vc having a posi-
rive terminal connected through a main switch 5m to
the positive bus and having a negative terminal con-
nected directly to the negative bus and to the terminal
Bc. and a start switch So connected across capacitor C:
and arranged in the camera housing to be opened In
response to an actuation of the shutter release member.

When the main capacitor Cm of the flash unit F 1s
charged from voltage source Vs to a critical voltage for
flash-tube Ls. the trigger capacitor Ct is charged to a
corresponding voltage which is applied to the detector
circuit, thereby the transistor Q; is rendered conduct-
ing. When transistor Q) is rendered conducting, the first
transistor Q> of the electronic switch network 1s ren-
dered conducting to connect the second timing resistor
Rf to comparator Com, while the second and third
transistors Q1 and Q4 are rendered non-conducting to
disconnect the first timing resistor or photosensitive
element P from comparator Com.

When the shutter button is depressed, the start switch
S» is opened in synchronism with initiation of actuation
of the shutter, and simultaneously the main switch Sm 1s
closed to connect the battery Vc to the positive bus.
When the shutter is moved to the fully opened position,
the synchro-switch X is closed to actuate the trigger
circuit (Ct, T) of the flash unit F, thereby the flash-tube
Ls is discharged by the supply of electrical energy from
the main capacitor Cm. As the timing capacitor Cz1s
charged from battery Vc through transistor Q2 and
resistor Rf to a voltage which is applied to the terminal
B of comparator Com, the solenoid of electromagnet
Mg is operated at the time when the voltage appearing
at the input terminal B of comparator has reached a
threshold voltage level set therein at input terminal A,
thereby duration of the timed interval depending upon
the resistance value of resistor Rf is terminated.

When the flash unit F is not ready for flashing opera-
tion yet, namely the charging of the main capacitor Cm
is not completed, or when the flash unit F 1s detached
from the camera, transistor Qg is cut off to make transis-
tor Q2 non-conducting, thereby transistor Rf i1s discon-
nected from the exposure control circuit. On the other
hand, the cutting off of transistor Q; causes conduction
of transistors Q3 and Q4 to connect photosensitive ele-
ment P to the control circuit. By adjusting a diaphragm
means 2 positioned in front of element P in accordance
with the film sensitivity and the preselected diaphragm
value, a timed interval for daylight photography de-
pending upon the level of brightness of an object being
photographed is produced in a manner similar to that as
in the usual electronic shutter camera.

FIG. 1b shows a second example of the embodiment
of the invention, wherein a shutter dial 3 is operatively
connected to a resistor selection switch Rt of which the
selected resistance constitutes the first timing circuit
together with the common capacitor C. With this flash
exposure control system, it is possible to switch the
camera from the daylight exposure range to the flash
exposure range in response to the signal from the flash
unit F, thereby the timed interval depending upon the
resistance value of variable resistor Rf is made indepen-
dently of the position of the resistor selection switch
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RT. It is to be noted that the construction of the termi-
nals Ac and Bc is adapted for association with a wide
variety of flash unts.

FI1G. 2a shows a third example of the embodiment of
the invention which is different from the first example
in the provision of various safety means and indicators,
wherein like numerals are employed to denote the same
parts as those of FIG. la.

The stroboscopic system F includes a neon tube Ne.
a resistor Rs, a capacitor CN, a SCR Sc, and a switch Sa
cooperating with a main switch not shown incorporated
in the high voltage power source Vs, the arrangement
of these parts being such that when the charging of
main capacitor Cm has been completed, the neon tube
Ne is lighted causing a voltage to be developed across
resistor Rs. which is connected between terminals Af
amd Bf through switch Sa, and further causing capaci-
tor CN is to be charged to a voltage which upon closure
of synchro-switch X is rapidly discharged to render
SCR Sc conducting, thereby the flash-tube Ls is trig-
gered.

The flash exposure control system C is provided with
an indicator 5 arranged near the field of view of the
camera finder 4 to be illuminated with a light-emitting
element LN, for example, LED. connected between the
two load resistors of transistor Q. The indicator 5 with
element LN serves to indicate whether the flash unmt F
is ready for flashing operation and whether the expo-
sure control system is switched from the daylight expo-
sure range to the flash exposure range, or the vice versa.

When the shutter release member is operated to initi-
ate a flash exposure interval and to close synchro-
switch X, capacitor CN which is charged after the neon
tube Ne has been lighted is rapidly discharged to render
Sc conducting, and trigger capacitor Ct 1s rapidly dis-
charged to trigger flash-tube Ls. In the exposure Inter-
val after the initiation of actuation of the shutter release
member, the magnet Mg is operated to close the shutter,
thereby duration of the exposure interval depending
upon the second timing circuit Rf and capacitor C2 1S
terminated. After the flash unit has once operated, the
neon tube Ne is extinguished causing capacitor C; to be
discharged through diode D, thereby element LN isno
more lighted. This element LN 1s not lighted until the
flash unit is again made ready for flashing operation.

The safety means such as switch Sa and capacitor CN
function as follows. When the main switch of flash unit
F is opened, switch Sa is opened to prevent the tnigger-
ing of flash-tube Ls when the main capacitor Cm 1s
sufficiently charged. At the same time, the exposure
control system is switched to the daviight exposure
range, with photosensitive element P being connected
thereto so that the timed interval is made dependent on
the level of brightness of an object being photographed.
As is understood from the above, with a camera associ-
ated with the flash unit F, it is possible to make an expo-
sure for daylight photography.

The capacitor CN serves to prevent the premature
initiation of discharge of main capacitor Cm which
would otherwise occur as in the prior art flash unit,
when synchro-switch X is closed despite of the fact that
the main capacitor Cm 1s not sufficiently charged as
detected by the neon tube. Unlike the prior art, the flash
unit F shown in FIG. 2a does not operate with the
closed synchro-switch X, when the neon tube Ne 1s not
lighted, because the condensor CN 1s not charged. So
long as the capacitor CN is not charged to a certain
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voltage, the flash exposure control system C remains
unswitched to the flash exposure range.

The flash exposure control system C may be used
with a bulb type flash unit as shown in FI1G. 2b, wherein
a flash bulb Lb mounted 1n a receptor 6 i1s connected
across a power source or battery Vb through a series-
connected capacitor Cb and resistor Rb, so that capaci-
tor Cb 1s gradually charged through resistor Rb and the
filament of flash bulb Lb. In this case, resistor Rb has
such a resistance value that a current sufficiently large
to activate the bulb Lb 1s not allowed to flow through
the battery circuit. When the capacitor Cb is sufficiently
charged to make the flash unit ready for flashing opera-
tion, the flash exposure control system is switched to
the flash exposure range. When synchro-switch X is
closed to short-circuit the terminals Af and Bf con-
nected across capacitor Cb through flash bulb Lb, the
flash bulb is lighted. It is preferred for the camera side
circutt to select a battery of a voltage equal to that
developed across resitor Rs series connected to neon
tube Ne for employment as the power source Vb for
flash bulb Lb.

Referring now to FIG. 3a, there is schematically
shown the operating principle of a two-curtamn type
focal plane shutter, wherein the front curtain runs down
at a rate indicated by curve A, while the rear curtain
runs down at a rate indicated by curve B. Such an iner-
tia of the shutter results in a considerably small propor-
tion of a fractional exposure integral effected in a time
interval during which the exposure aperture 1s fully
opened relative to the entire exposure integral effected
during the entire exposure operation of the shutter. For
this reason, the commonly available focal plane shutter
1s so constructed that the effective exposure interval
may be defined by the timed interval, t, between the
times when the running movements of the front and
rear curtains are respectively initiated. For the purpose
of making an exposure under a flash hghting condition,
and particularly under a complex lighting condition
with flash and daylight ambient illumination, it 15 desir-
able to employ as fast a shutter speed as possible, while
insuring that the time interval during which the expo-
sure aperture is fully opened is maintained on the order
of a few milliseconds. With the focal plane shutter, the
maximum possible shutter speed for this purpose is
practically on the order of 1/60 second. For this reason,
with the prior art flash exposure control system com-
bined with a focal plane shutter having an aperture fully
opened time interval, t', smaller than the generally
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1/60 second, it has sometimes happened that a portion
of the film frame being exposed is blocked by the rear
curtain before the flash lighting condition is created as
indicated by curve C. Further, because of different rates
of running movement of curtains with different focal
plane shutters, with a shutter of a relatively large iner-
tia, it has sometimes happened that when the shutter is
adjusted to a shutter speed setting of 1/60 second, the
fully opened exposure aperture can not be secured dur-
Ing the exposure operation. Furthermore, it i1s very
difficult to assemble the synchro-switch X with the
shutter operating means 1n a fashion such that the syn-
chro-switch is closed with high reliability just when the
front curtain is fully opened. Therefore, it has been the

55

prior art practice to actuate the initiation of closure of 65

the synchro-switch in a certain period of time after the
front curtain has run down to the fully opened position.
The provision for such means requires that the shutter
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be manufactured within severe tolerances -of design
parameters and assembied in high accuracy. All of these
conventional problems can be ehiminated by the present
invention as will be explained in connection with F1G.
3b.

FI1G. 3b shows a fifth example of the embodiment of
the invention as applied to a camera having a two-cur-
tain type focal plane shutter. Although the principle of
function of this example i1s effective when apphed to any
type of lens shutter, 1t is particularly adapted for coop-
eration with a focal plane shutter which is usually em-
ployed in a single lens reflex camera by taking into
consideration unstable operations of the shutter cur-
tains, and s charactenzed by the capability of actuating
the flash umit in synchronism with the fulfilment of
running down movement of the front curtain to the
fully opened position, and of simultaneously actuating a
timing circuit controlling the period of actuation of the
shutter in the fully open position in a predetermined
manner.

The flash exposure control system of FIG. 3b com-
prises a constant voltage bias source V), a photo diode
such as a SBC element connected between two inputs of
an operational amplifier OP| with a feedback diode Dy
connected between one of the inputs and the output
thereof, the latter being connected to an input of a sec-
ond operational amplifier OP; having a function of
performing an Appex computation in response to sig-
nals formed with diaphragm value and with film speed
setting resistors Av and Sv as well as to the output from
the first operational amplifier OP), a memory capacitor
C3 connected one pole to the output of the second oper-
ational amplifier OP; through a switch Sy, and to a field
effect transistor FET, of which the output terminal is
connected to a Schmitt type trigger circuit for control-
ling the period of actuation of the solenoid of electro-
magnet Mg, through a transistor Qg constituting part of
an electronic circuit-transfer switch network, transistor
Qe corresponding to transistor Q3 of the network shown
in FIGS. 1 and 2, and transistors Qs and Q7 correspond-
Ing to transistors Q) and Q; respectively. |

With this system in combination with a flash unit
attached to the camera at the accessary shoe, the opera-
tion proceeds as follows. When the flash unit is ready
for flashing operation, a critical voltage is applied be-
tween terminals Ac and Bc to render conducting tran-
sistor Qs of detector circuit which in turn renders tran-
sistor Qg non-conducting, thereby the trigger circuit St
is made unresponsive to the output of the second opera-
tional amplifier which represents the exposure interval
for daylight photography. Upon actuation of the shutter
release member, a switch S¢ connected across capacitor
C: is opened in synchronism with initiation of move-
ment of the front curtain, but the charging of capacitor
C; is not initiated yet, because transistor Qg i1s in the
non-conducting state when the flash unit is ready for
flashing. As the front curtain is moved to the fully
opened position, the synchro-switch X is closed to trig-
ger the flash unit, thereupon the emitter potential of
transistor Q7 is dropped to render it conducting which
in turn establishes a timing circuit C; and Rfp. The
trigger circuit St is receptive of the output of the timing
circuit, and is responsive to attainment of the trigger
voltage of capacitor C; to a threshold level to actuate
the solenoid of electromagnet Mg in a very short time
interval from the time when the exposure aperture is
fully opened, thereby the flash exposure is terminated.
In this case, the timed interval depends upon the design
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parameters of resistor Rfp and capacitor C; which are
specified by taking into account the ime interval during
which the exposure aperture is fully opened and which
is defined by At in FIG 3a. However.in practice, 1t has
1o be modified to a time interval defined by At’ because
an initial portion of movement of rear curtamn which has
no effect on the unblocking of the exposure aperture,
and the inertia of magnet must be taken into account.
Further. this timed interval must be decreased when the
time at which synchro-switch X is closed 1s displaced 10
some extent from the time at which the front curtain 1s
fully opened. It is to be noted that a resistor having a
very small resistance value may be selected for employ-
ment as resistor Rfp. The circuit-transfer switch net-
work further includes a diode D3 connected between
the emitter and base of transistor Q7 for protecting the
network from damage when a high voltage is apphed
between terminals Ac and Be from the associated flash
unit.

The operation of the flash exposure control system
set in the daylight exposure range is as follows. Such
setting is effected when no flash unit 1s attached to the
camera. or when the operative condition of the fiash
unit attached to the camera is not sufficient. When the
camera is aligned with an object being photographed,
the photo-sensitive element Ps such as SBC element
produces a voltage proportional to the object brightness
level and this voltage after slightly modified by the
information input means Vj responsive to the maximum
possible lens aperture size 1s applied to the first opera-
tional amplifier OPj, which then denives an output Sig-
nal representing the object brightness information Bv.
Responsive to the signal Bv and signals Av and Sv, the
second operational amplifier OP; derives an output
indicative of an exposure value or a shutter speed which
is then stored in capacitor C3 through the normally
closed switch S;.

Upon actuation of the shutter release member, switch
S, is opened, and then switch S¢ is opened to charge
capacitor C3 from the power source E through transis-
tor EFT and transistor Qe in a rate depending upon the
voltage of capacitor C3. When the voltage of capacitor
C> has reached the trigger voltage of trigger circuit St
in a timed interval, the solenoid of electromagnet Mg is
deenergized to terminate the timed interval, thereby a
correct exposure is made with daylight ambient illumi-
nation.

As will be seen from the foregoing description that
the embodiment of the invention comprises an elec-
tronic circuit-transfer switch network responsive to the
fulfilment of preparatory operation of the flash unit to
automatically switch the camera from the automatic
daylight exposure range to the flash exposure range
without any manupulation of the shutter dial and the
like. For example, it has been the prior art practice in
the switching of the camera of the type provided with a
diaphragm preselection automatic exposure range Or
having a so-called electronic shutter to the flash expo-
sure range to manupulate a particular shutter speed
setting member by which the camera 1s initially manu-
ally adjusted to a particular shutter speed setting, for
example, 1/60 second setting, or otherwise the camera
would be adjusted to a longer exposure time setting
when the photographic object is so dark as t0 require
the flash illumination. According to the embodiment
described and illustrated above, such a manupulation 1s
not necessary to switch the camera between the auto-
matic daylight and flash exposure ranges.
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In the case of a camera of the type equipped with a
shutter preselection automatic exposure range. several
failures may be encountered with conventional cam-
eras. For example, with a camera accidentally set 10 a
longer shutter speed setting, defocused photographs
will be taken by introducing the vibration of the hand to
the camera. Conversely. the camera is adjusted to a
fasier shutter speed setting such as 1/1000 second set-
ting. while nevertheless the shutter 1s of the focal plane
type. or while nevertheless the flash unt 1s of the bulb
type which operates in a relatively longer flashing per-
iod. Further, although the camera is initially adjusted to
a proper shutter speed setting for example 1/60 second
setting for flash photography. the shutter dial 1s acci-
dentally moved during the course of flash exposure
operations. With a camera employing the flash exposure
control system according to the present invention, there
is no possibility of encountering the above-mentioned
conventional failures. The adjustment of the shutter dial
which would be necessary with the prior art camera for
setting the camera to the flash exposure range is a rather
time-consuming manupulation which 15 not required
with the camera of the present invention. Furthermore,
the camera with the flash unit attached thereto may be
used in the automatic daylight exposure range provided
that the flash unit is not made ready for flashing condi-
tion.

ALTERNATE EMBODIMENT

Referring now to FIGS. 4, 5 and 13, there is shown a
first example of the alternate embodiment of a flash
exposure control apparatus for a camera having an
electrically timed shutter according to the present in-
vention. The electrical circuit of the flash exposure
control apparatus is shown in FIG. 4, where a conven-
tional exposure control circuit A having an electro-
magnet Mg controlling the operation of the rear curtain
of a focal plane shutter is connected to a power supply
source or battery E through two series-connected
switches So and S|, power switch So being arranged in
the camera housing to be closed in response to the actu-
ation of shutter release member, and the latter being
arranged in the accessory shoe of the camera to be
opened in automatic response to attachment of a flash
unit to the camera at the shoe as shown in FIG. 5. As
the flash unit F is attached to the camera housing C in
sliding movement along the guide A provided in the
accessory shoe in a direction indicated by an arrow, 2
lever L having one end extending into the shoe 1s turned
in a counter-clockwise direction as viewed in FIG. 5
against the force of a spring Sp, while a pin extending
from the other end of lever L normally engaging with
the movable contact of the normally closed switch 5y,
thereby switch S is opened to cut off the exposure
control circuit A from battery E. Instead of using the
automatically operating switch S, of FIG. 5, a manually
operable switch S| may be used as shown in FIG. 6,
wherein a control knob D having an index K is movably
mounted in the camera housing. When the knob D 1s
turned to place the index K in registry with symbol
“ON (Auto)”, switch S, is closed, while when knob D
is turned to place the index K in registry with symbol
“OFF,” switch S is opened to switch the camera to the
automatic flash exposure range.

FIG. 13 shows an example of the construction and
arrangement of the mechanical timing device for a flash
exposure control apparatus of the invention as assocCl-
ated with a focal plane shutter operating mechanism.
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The focal plane shutter operating mechanism includes
front and rear curtain winding drums 1la and 13a
fixedly mounted on shafts having gears 11 and 13
fixedly mounted on one ends thereof respectively, and
larger drive gears 12 and 14 rotatably mounted on a
common shaft not shown and engaging with gears 11
and 13 respectively. When the shutter is cocked, a paw!
disc 12a fixedly coaxially mounted on gear 121s brought
into abutting engagement with one end of a two-armed
lever 15 which is biased in a clockwise direction as
viewed in FIG. 13 by a spring 23 which urges the oppo-
site end of lever 15 for normally abutting engagement
with one end of a lever 16 cooperating with a not shown
mirror drive mechanism. The rear curtain drive gear 14
fixedly carries a cam disc 14a having an upwardly ex-
tending projection 14a’ and a notch 14a”, the parts 14a’
and 14a’ being arranged for cooperation with a four-
armed control lever 19 at one end 19b thereof and at a
pawl 19¢ thereof respectively. The end of another arm
19d of lever 19 extends into the path of movement of a
pin 12b eccentrically downwardly extending from the
front curtain drive gear 12, so that when gear 12 1s
rotated in a counter-clockwise direction until the front
curtain runs down to the fully opened position, lever 19
s turned clockwise by engagement at the lever arm 19d
with the pin 12b from the position indicated by dashed
lines to the position indicated by the sohd lines. Another
arm of lever 19 carries an armature 19a fixedly mounted
thereon to be cooperative with the electromagnet Mg
of FIG. 4, and its end extends to abuttingly engage with
a camming surface of a slide 17 operatively connected
with a shutter release member not shown under the
action of a bias spring 24 when electromagnet Mg 1s
deenergized. The other arm of lever 19 has a shield
plate 20 mounted at the end thereof and arranged in Or
near the effective field 22 of view finder of the camera
to be displaced from the shielding or blocking position,
where a display element 21 is shielded by plate 20 to an
unshielding or unblocking position in response 1o the
downward movement of slide 17, when electromagnet
Mg is deenergized. The members 12b, 14a, 19 and 24
constitute the essential part of the mechanical timing
device of the invention.

The operation of the flash exposure control apparatus
of FIGS. 4, 5 and 13 is as follows. In order to make an
exposure in the automatic daylight exposure range
without using any flash unit, the camera operator may
depress the shutter release member causing slide 17 to
be moved downwardly, thereby the power switch So is
closed to energize the solenoid of electromagnet Mg in
a manner known in the art. Upon energization of the
solenoid, the control lever 19 is latched in the position
illustrated in FIG. 13. The downward movement of the
shutter release member also causes movement of the
mirror drive mechanism and the diaphragm control
mechanism which result in the upward pivoting move-
ment of the reflex mirror and in the automatic adjust-
ment of the diaphragm aperture, thereby lever 16 is
turned clockwise to turn lever 15 counter-clockwise
against the force of spring 23. Such movement of lever
15 results in disengagement of its lever end from the
pawl of pawl disc 12a which in turn causes the front
curtain to run down, thereby an exposure is initiated. As
the front curtain runs down, a not shown count switch
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in a manner known in the art. In a time interval depend-
ing upon the object brightness level after the initiation
of the exposure, the solenoid of magnet Mg 1s deener-
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gized permitting control lever 19 to be turned counter-
clockwise under the action of spring 24. Such counter-
clockwise movement of lever 19 results in disengage-
ment of lever end 19b from projection 14b of cam disc
14. which in turn causes the rear curtain to runs down,
thereby the exposure is terminated.

In order to make an exposure in the automatic flash
exposure range by use of a flash unit, the flash umt 18
first attached to the camera at the accessory shoe,
thereby the lever L of FIG. 5 1s turned clockwise to
turn off switch S;. Next, the camera operator may de-
press the two-step shutter bution not shown to the first
step, thereby the power switch So 1s closed, but the
solenoid of electromagnet Mg is not energized because
switch S is open so that control lever 19 i1s not latched
by electromagnet Mg. This depression of the shutter
button also causes downward movement of slide 17,
which in turn causes the control lever 19 to turn coun-
ter-clockwise under the action of spring 24 in sliding
engagement with the tapered portion of the camming
surface 17a until the pawl 19¢c of lever 19 enters the
notch 14a” of cam disc 14. Such counter-clockwise
movement of lever 19 also causes the disengagement of
lever end 19b from extension 14a’ and causes displace-
ment of shield plate 20 from the blocking position
which teaches the operator looking through the view
finder that the camera is switched to the flash exposure
range. Upon further depression of the shutter button to
the second step, the mirror drive mechanism and dia-
phragm control mechanism are actuated to move the
mirror to the non-viewing position and to adjust the
lens aperture to the preselected size, thereby latch lever
18 is turned counter-clockwise in engagement with
lever 16. As lever 15 is turned, the gear 12 is released
from its latched position permitting the front curtain to
run down, thereby an exposure is initiated. After the
front curtain has run down to the fully opened position,
the synchro-switch is closed in a manner known in the
art to trigger the flash tube. As the gear 12 1s rotated
counter-clockwise direction, the pin 12b strikes the end
of lever arm 19d so that lever 19 is turned clockwise to
disengage pawl 19¢ from notch 14a” of cam disc 14a
causing the rear curtain to run down, thereby the expo-
sure is terminated. In this example of the alternate em-
bodiment, the timed interval by the mechanical timing
device is made between the time when the exposure
aperture is fully opened and the time when control lever
19 is turned clockwise by engagement with pin 12b at
the lever end 19d. However, this timed interval may be
elongated by the use of a governor arranged to be
brought into operation with the timing device in syn-
chronism with the initiation of running down move-
ment of the front curtain. The automatically operating
cut-off switch S| of FIG. 5, may be replaced by the
manually operable switch of FIG. 6. The arrangement
of switch Si in the circuit of FIG. 4 may be changed as
connecting it between points, a, and, b.

FIG. 14 shows a modification of the mechanical tim-
ing device of FIG. 13, wherein like numerals are em-
ployed to denote the same parts as those of FIG. 13.
The timing device of FIG. 14 is different from that of
FIG. 13 in that the notch 14a’ of cam disc 14 is omitted
and instead a cam lever 25 and a latch lever 27 for
preventing mis-operation of the electronic shutter cir-
cuit are used.

The operation of the modified flash exposure controls
apparatus of FIG. 14 is as follows. In order to make an
exposure in the automatic daylight exposure range
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without using any flash unit, the camera operalor may
depress the shutter release member causing shide 17 to
be moved downward, thereby the power switch 1s
closed in a manner known in the art to energize the
<olenoid of electromagnet Mg. Upon energization of the
<olenoid. the control lever 19 is latched 1n the POSHLION
‘ustrated in F1G. 14. The downward movement of the
shutter release member also causes movement of the
mirror drive mechanism and the diaphragm control
echanism which result in the upward pivoting move-
ment of the reflex mirror and in the automatic adjust-
ment of the diaphragm aperture, thereby lever 16 is
turned clockwise causing lever 15 to be turned counter-
clockwise against the force of spring 23. Such counter-
~lockwise movement of lever 15 causes disengagement
of its lever end from the pawl of pawl disc 12a which in
turn causes the front curtain to run down, thereby an
exposure is initiated. In an initial portion of the counter-
clockwise movement of gear 12, a pawl lever 27 is in-
stantaneously caused to be turned in a clockwise direc-
tion by engagement at the end 27a with pin 12b, thereby
the count switch Sc is instantaneously turned off. In the
case of the camera set in the shutter speed preselection
automatic exposure range, the solenoid of electromag-
net Mg is deenergized 1n a predetermined time interval
after the count switch Sc is turned off, permitting lever
19 to be turned counter-clockwise under the action of
spring 24. Such counter-clockwise movement of lever
19 causes the disengagement of lever end 19b from the
projection 14a which in turn causes counter-clockwise
movement of the rear curtain control gear 14, resulting
'n termination of the exposure. It is to be noted that the
counter-clockwise movement of lever 19 also causes
clockwise movement of a cam lever 25 in engagement
on the camming surface 25a with a pin 19c upwardly
extending from lever 19 under the action of spring 28.
However, the arrangement of the camming surface 25a
and pin 19c is adjusted so that the lever end 19b and
lever end 25b do not simultaneously enter the path of
movement of the projection 14a’ to permit the counter-
clockwise movement of gear 14, when the solenoid 15
deenergized.

In order to make an exposure in the automatic flash
exposure range by use of a flash unit, the flash unit 1s
first attached to the camera at the accessory shoe,
thereby the lever L of FIG. 5 1s turned clockwise to
rurn off switch S;. Next, the camera operator may de-
press the two-step shutter button not shown to the first
step, thereby the power switch So is closed, but the
solenoid of electromagnet Mg is not energized because
switch S is open, so that control lever 1s not latched by
electromagnet Mg. This depression also causes the con-
rrol lever 19 to turn counter-clockwise under the action
of spring 24 in shding engagement with the tapered
portion of the camming surface 17a until the pawl lever
end 19b is moved away from the path of movement of
projection 14a’. Such counter-clockwise movement of
control lever 19 causes clockwise movement of cam
lever 25 under the action of spring 28, as the pin 19¢
moves along the camming surface 25a, s0 that the lever
end 25b enters the path of movement of projection 14a’,
and a lever 26 is turned counter-clockwise in engage-
ment at its rectangularly downwardly extending projec-
tion 25c with the opposite end of lever 25 to cause the
opposite end of lever 26 to enter the path of movement
of projection 14a’. The counter-clockwise movement of
lever 19 also causes movement of shield plate 20 from
the blocking position, which teaches the operator look-
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ing through the view finder thal the camera s switched
to the flash exposure range. Upon further depression of
‘he shutter button to the second step, the mirror drive
mechanism and diaphragm control mechanism are actu-
ated to move the mirror to the non-viewing position and
to adjust the lens aperture to the nreselected aperture
setting, thereby laich lever 15 1s turned counter-clock-
wise in engagement with lever 16. As lever 15 1s turned.
the gear 12 is released from its latched position permii-
ting the front curtain to run down, thereby an exposure
s initiated. After the front curtamn has run down Lo the
fully opened position, the synchro-switch is closed in a
manner known in the art to trigger the flash-tube. On
the other hand, as gear 12 is rotated, the latching of
projection 14a’ by latching of projection 14a’ by pin 12b
and pawl lever 27 is removed, but gear 14 is prevented
from rotating counter-clockwise by the abutting en-
gagement with lever end 25b. When the counter-clock-
wise movement of gear 12 is terminated to effect the full
opening of the front curtain, the pin 12b strikes the lever
end 26b. so that cam lever 25 is turned counter-clock-
wise to disengage the lever end 25b from projection
14a’ causing the rear curtain to run down, thereby the
exposure is terminated. The pawl lever 27 serves O
prevent premature closure of the shutter due to the
malfunction of the exposure control circuit controlling
the solenoid of electromagnet Mg. For example. assum-
ing that the exposure control 1s under progress with the
electronic shutter control circuit, when the electromag-
net Mg is accidentally deenergized just after the actua-
tion of the front curtain operating means, the front and
rear curtains are permitted to run down without form-
ing any shutter opening. Such a case can be avoided by
the provision of pawl lever 27 arranged so that after the
front curtain is actuated, the projection 142’ 1s disen-
gaged from the pawl of lever 27 by pin 12b in & ume
interval corresponding to a shutter opeming of 1/1000
second. With the timing device of FIG. 14, it 1s possible
to omit the corresponding resistor of the electronic
shutter circuit which would be otherwise necessary to
derive the minimum exposure interval for flash photog-
raphy, thereby it being made possible to make an expo-
sure in the automatic flash exposure range with im-
proved reliability.

FI1G. 7 shows a first example of the flash exposure
control apparatus employing the mechanical timing
device of FIG. 13 or FIG. 14 as applied to a camera of
the type provided with the shutter preselection auto-
matic exposure range. The apparatus includes a timing
circuit containing a variable resistor Ry of which the
resistance value is adjustable in accordance with the
preselected shutter speed by a shutter dial B, and a
timing capacitor C{ across which a count switch §;1s
connected, and a switching circuit receptive of the
output of the timing circuit and responsive to attain-
ment of the trigger voltage of capacitor C; to a thresh-
old level for deenergizing the solenoid of electromagnet
Mg. The apparatus further includes a sensor circuit
containing a photosensitive element such as CdS con-
nected to an electric meter M in series to a power
source or battery E through a power switch So and a
transfer switch S, associated with switch S; to selec-
tively connect the photosensitive element CdS and a
variable resistor R> to battery E. Element CdS and
resistor R, being connected in aparallel to meter M
cooperating with a diaphragm control mechanism to
adjust the effective exposure aperture in accordance
with the position of the needle of meter M. The resis-
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tance value of variable resistor R is adjusted i accor-
dance with the camera-to-object distance and guide
member.

The operation of the apparatus of F1G. 7 and F1G. 13
or FIG. 14 is as follows. In order to make an exposure
‘n the automatic daylight exposure range without using
any flash unit, the camera operator depresses the shutter
button to close the power switch So, thereby a current
depending upon the object brightness level as sensed by
element CdS is allowed to flow through meter M which
then determines the size of diaphragm aperture opening.
As the front curtain runs down, count switch Sc 1s
turned off to charge the timing capacitor C; from the
battery E through the closed switches So and S1. When
the voltage of capacitor C; has reached the threshold
level. the switching circuit SS is triggered to deenergize
the solenoid of electromagnet Mg, thereupon the rear
curtain begins to run down.

In order to make an exposure in the automatic flash
exposure range, a flash unit is attached 1o the camera at
the accessory shoe to turn off switch S; and to move
switch S;. from the *CdS" position to the “R™ posi-
tion. and then the shutter button is depressed to close
the power switch So, thereby a current is allowed to
flow through resistor Ra and the meter M, so that the
size of diaphragm aperture opening is adjusted 1n accor-
dance with the camera-to-object distance and the guide
number of the used flash unit. Next, the shutter curtains
operate successively in a manner similar to that de-
scribed and illustrated in connection with FIGS. 4, 13
and 14.

FIG. 8 shows a second example of the flash exposure
control apparatus employing the mechanical timing
device of FIGS. 13 or 14 as applied to a camera of the
type provided with the diaphragm preselection auto-
matic exposure range. The construction and operating
function of the apparatus of FIG. 8 are identical to those
of the apparatus of FIG. 7, except that there is provided
a resistor RF for setting the preselected diaphragm
value and film speed in combination with an operational
amplifier 01 having two input terminals, one of which 1s
connected to the slider of resistor RF, and another
terminal which is connected to the timing circuit con-
taining a photosensitive element CdS and a timing Ca-
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capacitor C; to a threshold level dependent upon the
reference voltage applied to the other input terminal,
the solenoid of electromagnet Mg is deenergized.

As is evident from the first and second examples of
FIGS. 7 and 8, that according to the present invention,
the timed interval for flash photography is made by the
mechanical timing device which operates indepen-
dently of the electrical control means for the shutter
with improved reliability over the prior art flash expo-
sure control apparatus in which there is provided a
fixed resistor arranged to be connected to the opera-
tional amplifier of FIG. 8, while the photosensitve ele-
ment CdS being cut off therefrom, when the camera is
switched from the daylight exposure range to the flash
exposure range. Further this arrangement of the fixed
resistor constituting a timing circuit for flash photogra-
phy together with the capacitor C; requires that the
variable resistor RF be replaced by a particularly speci-
fied resistor when the camera is used in the flash mode.
Such inconvenience has been overcome in the present
invention.

FI1G. 9 shows a third example of the alternate em-
bodiment of the invention employing the mechanical
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timing device of FIGS. 13 or 14 in combination with an
electronic cut-off switch by which the camera is switch-
able to the automatic flash exposure range in response
to attachment of a flash unit to the camera. The flash
unit I has a trigger and discharge control circuit I simi-
lar to that shown in F1G. 1 except that there are further
provided a neon tube Ne with its control resistor cir-
cuit. The control circuit 11 for the electrically timed
shutter of the camera comprises an electronic cut-off
switch S cooperatively with a detector circuit and
connected in the power supply path to the control cir-
cuit for the shutter. The control circuit for the shutter
comprises a sensor circuit P receptive of diaphragm
aperture, film speed and object brightness informations,
a2 variable resistor RM for manual exposure control, a
transfer switch Sk arranged to selectively connect sen-
sor circuit P and resistor Rm to one pole of a store
capacitor CM through a switch SM, a high Input impe-
dance elongation circuit Go having an input connected
10 the pole of capacitor CM and having an output con-
nected to the input of a timer circuit Tm containing a
RC time constant circuit and a switching circuit respon-
sive to the RC circuit for energizing and deenergizing
the solenoid of an electromagnet Mg. The electromc
switch S| comprises a transistor Tr2 with its bias resistor
RB connected between the collector and base elec-
trodes thereof, with the emitter and collector electrodes
being connected in the power supply path to cut off the
path when transistor Tr; is rendered non-conducting,
and with the collector electrode being connected
through a power switch So to the positive terminal of a
battery E. The detector circuit includes diodes Dp and
DT, resistors RP and RA, a capacitor CP and a transis-
tor Tr; corresponding to the elements D;, Dy, Ry, 12,
C; and Qi of FIG. 1 respectively. The collector elec-
trode of transistor Tr) is connected to the base of tran-
sistor Tr3 through a light emitting diode LED which 1S
lighted when the transistor Tr2is in the non-conducting
state, namely when the camera is set in the automatic
flash exposure range.

The operation of the flash exposure control apparatus
of FIG. 9 and FIG. 13 or FIG. 14 is as follows. With the
camera having the flash unit attached thereto, the
power switch So is turned on, and then the main switch
of flash unit is turned on, to charge the main capacitor
CM and trigger capacitor CT from the high voltage
power source Vs. The voltage of capacitor CT 1s ap-
plied through terminals Af, Bf and terminal Ac, Bc
connections to capacitor CP, so long as the synchro-
switch is open. When capacitor CP is charged to 2
voltage, transistor Tri of detector circuit is rendered
conducting causing a decrease in the potential of the
base of transistor Tr; of electronic cut-off switch,
thereby transistor Tr2 is rendered non-conducting, and
accordingly electromagnet Mg is rendered inoperative.
The conduction of transistor Tr also causes diode LED
to be lighted, indicating that the camera Is switched to
the automatic flash exposure range. When the main
capacitor Cm is charged to a critical voltage for the
discharging of the flash-tube Ls, the neon tube Ne is
lighted to indicate that the flash unit is ready for making
a predetermined flash lighting condition. Next, when
the shutter button is depressed, the front curtain begins
to run down to the fully opened position, and then the
synchro-switch is closed to discharge the trigger capac-
itor CT, through trigger coil T by which the flash-tube
is triggered, while being supplied with electrical energy
from the main capacitor Cm. In a timed intervai after
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the front curtain is actuated. the rear curtain 18 permit-
ted 1o run down in a manner similar to that shown In
connection with FIGS. 3 and 14, thereby the exposure
< terminated. It is to be noted that, in this example. the
power switch So does not operat€ with the shutter
release member.

When the flash unit is detached from the camera.
rransistor Tr) is rendered non-conducting to extinguish
diode LED. and transistor Tr> is rendered conducting,
thereby the electromagnet Mg is rendered operative
with the control circuit for the shutter. The subsequent
exposure operation proceeds 1n a manner similar to that
shown in connection with FIGS. 13 and 14.

In order to insure that the camera is switched from
the automatic daylight exposure range to the automatic
flash exposure range only when the flash unit 1s ready
for making a predetermined flash lighting condition, it
is preferred to use the flash unit having the trigger and
discharge control circuit of FIG. 10. The operation of
flash unit of FIG. 10 is readily understandable when the
foregoing description is read by reference to FIGS. 2
and 9.

FIG. 11 shows a fourth example of the alternate em-
bodiment of the invention in which when the camera 1s
switched from the automatic daylight exposure range to
the automatic flash exposure range by actuation of the
electronic switch, the control circuit for the electrically
timed shutter serves to control the period of actuation
of the flash-tube, while the exposure interval i1s con-
trolled by the mechanical timing device of FIG. 13 or
FIG. 14. The circuit of flash unit of FIG. 11 1s con-
structed with the circuit of FIG. 9 as further including
a transistor Q) having base and emitter electrodes con-
nected across the bias resistor of neon tube Ne and
having a collector electrode connected to a terminal a’,
and a cut-off switch K connected in the power supply
path to the flash-tube Ls having the control terminal
connected to a terminal d’ arranged in the connector of
flash unit.

The circuit of the camera comprises a sensor-and-
computor circuit III, a timing circuit, and a switching
circuit Si having an input selectively connectable
through a first circuit-transfer switch Sk to the timing
circuit and the circuit II1, and having an output selec-
tively connectable through second circuit-transfer
switch Sk’ to the solenoid of electromagnet Mg and to
terminal d”'. Switches Sk and Sk’ operate with a relay Li
connected between terminals a”’ and b”. The timing
circuit is connected across a battery E through a power
switch So, and it contains a timing capacitor CA across
which a count switch Sc is connected, and parallel-con-
nected variable resistor RM and photo-transistor Pt
which are connected through switch Sk to capacitor
CA. The variable resistor RM cooperates with a dis-
tance-adjusting ring of the camera, while photo-transis-
tor Pt is arranged to receive the light reflected from
object being photographed in the flash mode. The sen-
sor-and-computer circuit III comprises a light-receiving
section, logarithmic convertor section, photographic
information setting section, computor section, memory
section, and expansion section.

The operation of the apparatus of FIG. 11 1s as fol-
lows. With the camera having the flash unit attached
thereto at the accessory shoe, the terminals a’ through
d’ of flash unit are respectively connected with termi-
nals a’’ through d” of the camera. When the main switch
of flash unit is closed, the main capacitor Cm and trig-
ger capacitor CT are charged from the high voltage
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nower source Vs. When the main capacitor Cm is suffi-
ciently charged, the neon tube Ne 1s lighted 10 indicate
that the flash unit is ready for making a predetermined
flash lighting condition, and to render transistor Qg
conducting. Upon conduction of transistor Q;, a current
flows through relay coil Li to operate transter switches
Sk and Sk’. so that they are moved from their “E"
positions illustrated in FIG. 11 10 thetr *'f" positions.
Next. the shutter button is depressed to close switch 50,
while nevertheless electromagnet Mg remains in the
inoperative position because switch Sk’ 1s set in the
position f. After the running-down movement of the
front curtain to the fully opened position has been com-
pleted, synchro-switch X ts closed 10 discharge trigger
capacitor CT through synchro-switch X and trigger
coil T by which flash-tube Ls is actuated for discharge
with the voltage from voltage source Vs. In synchro-
nism with the closure of synchro-switch X, count
switch Sc is opened to charge capacitor CA through
both of resistor RM and photo-transistor Pt to a thresh-
old voltage level at which the switching circuit Si 1S
triggered to produce a signal, which 1s applied to the
control terminal of cut-off switch K, thereupon dura-
tion of actuation of flash-tube Ls i1s terminated. On the
other hand. in a timed interval after the synchro-switch
is closed, the rear curtain begins to run down, thereby
the exposure is terminated in a manner similar to that
described in connection with FIGS. 13 and 14.

In order to make an exposure in the daylight exposure
range without using the flash unit, the shutter button 1s
depressed to close switch So, thereby the electromagnet
Mg is rendered operative. Responsive to the level of
brightness of an object being photographed, the light-
receiving section derives a voltage which s then loga-
rithmically compressed by the logarithmic convertor.
Responsive to the brightness information from the loga-
rithmic convertor as well as to the diaphragm aperture
and film speed information, the computer denves an
output signal representing an exposure value or effec-
tive shutter speed which is stored in the memory sec-
tion. After the front curtain runs down to the fully
opened position, count switch Sc 1s turned off, and the
voltage stored in the memory section undergoes expan-
sion in the expansion section to a current corresponding
to the current occurring in the light-receiving section
when the object brightness level was detected. The
current is allowed to flow through switch Sk to capaci-
tor CA., thereby capacitor is charged to a threshold
level at which the switching circuit S1 is reversed to
deenergize the solenoid of electromagnet Mg, permit-
ting the rear curtain to run down, thereby the exposure
is terminated in 2 manner similar to that shown in con-
nection with FIG. 13 and FIG. 14.

As is evident from this example, the present invention
facilitates the minimization of complexity of the flash
exposure control system which would be otherwise
resulted by the use of additional control means for con-
trolling the period of energization of the flash-tube
based on the fact that the timing circuit and switching
circuit of the control means for the electrically timed
shutter are utilized in controlling the amount of flash
energy available from the flash unit when the camera 15
used in the flash mode. It is also possible to utilize the
electrical control means for the shutter for other pur-
poses.

In order to insure that the camera is switched from
the automatic daylight exposure range to the automatic
flash exposure range only when the flash unit is ready
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for making a predetermined flash lighting condition, the
apparatus of FIG. 11 may be modified as shown in FIG.
12. wherein the circuit of flash unit 1s constructed with
the circuit of FIG. 2 or FIG. 10 as further including a
cut-off switch K connected in the cathod circuit of
flash-tube Ls and having a control terminal for connec-
tion with the output of the switching circuit of the
control means for the electrically timed shutter in the
camera. Further the arrangement of relay Li is modified
as connected in the collector state of transistor Tr) of
the detector circuit of which construction is somewhal
similar to that of FIG. 9. and the arrangement of switch
Sk is modified as connected between the positive bus
and the timing circuit RM, Pt and Ca, while an addi-
tional capacitor CA| with its switch Sc; connected
thereacross are employed for cooperation with the sen-
sor-and-computer circuit III of FIG. 11.

As described above, the present invention is very
useful in that the device is automatically adjusted 1o the
shutter time for flash photographing only at the time
when the flash photographing preparation is completed
and thus no erroneous photographing is caused.

Further according to the present invention, the mag-
net for holding the rear screen in the electronic shutter
circuit of the camera is made non-operative mechani-
cally by attaching the flash device to the camera at the
time of flash photographing, or electrically at the time
when the preparation of the flashing of the flash device
is completed, and the change over from the shutter time
control by the electronic shutter circuit to the mechani-
cal time control is automatically effected at the time of
flash photographing, so that it is not necessary to set the
shutter dial to the shutter time for flash photographing,
and thus it is possible to prevent the erroneous photo-
graphing due to the erroneous setting of the shutter dial,
and further it is possible to effect the flash photograph-
ing even without a power source for the camera, thus
permitting an ordinary photographing. In this way, the
present invention can be used in a very wide applica-
tion.

The present invention should not be limited to the
embodiments shown, but can be modified without devi-
ating from the scope of the present invention.

What 1s claimed 1s:

1. An exposure control system for a photographic
apparatus comprising:

A. an electronic flash [device} tube;

B. electrical energy storing means for flash illumina-

tion;

C. means for causing the electrical energy of said
storing means to be discharged through said flash
[device] tube, thereby a photographic subject 1s
illuminated with flash light from said flash [de-
vice} tube;

D. detecting means connected to said storing means
for detecting the attainment of a predetermined
voltage developed by said stored charge of said
storing means [as the critical level for assuring the
firing of said flash device];

E. shutter means for unblocking and blocking an
exposure aperture to establish an exposure interval;

F. shutter adjusting means operatively connected to
said shutter means for adjusting said shutter means
to one of at least two settings of different exposure
interval selectively, said possible settings providing
corresponding exposure intervals including one
suited for taking photographs with flash illumina-
tion from [said] firing flash [device] tube and
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one not suited for making an exposure tn flash
mode but for use in dayhight photography;

G. shutter release operation means for starting the shut-
ter release operation of the shutter means, said means
releasing the shutter means irrespective of the deteci-
ing output of the detecting means; and

[ G.] H automatic changeover means responsive to
an output signal of said detecting means and associ-
ated with said shutter adjusting means for selec-
tively switching said adjusting means from an oper-
ative condition providing said exposure interval suited
for daylight photography to an operative condition
providing said flash exposure interval automati-
cally irrespective of brightness of daylight in response
to attainment of the voltage of said storing means
to said [critical] predetermined voltage [level of
said flash device, whereby said shutter means is
adjusted to the setting providing said flash expo-
sure interval), wherein when said shutter release is
actuated before the attainment of the voltage of said
storing means to the aforesaid predetermined vollage,
said automatic changeover means renders operative
said adjusting means in such a condition as to provide
a daylight photography exposure interval: when said
shutter release means is actuated after the attainment
of the aforesaid voliage to the aforesaid predetermined
voltage, said changeover means switches said adjust-
ing means to such an operative condition as to provide
a flash exposure interval automatically in response to
the output of said detecting means, thereby said ad-
justing means is operated in the operative condition to
provide the flash exposure interval; and said auto-
matic changeover means does not switch said adjus!-
ing means to said flash exposure interval even when
the voltage of said storing means attains said predeter-
mined voltage after said shutter release means has
been actuated, wherein the portion of said shutter
adjusting means for adjusting said shutier means to
said setting for providing said daylight photography
interval has no influence to change the exposure inter-
val in flash mode .

2. An exposure control system according to claim 1,

wherein said shutter adjusting means includes:

a. time constant means electrically connected to said
[switch] changeover means for selectively form-
ing a time constant dependent upon the level of
brightness of said photographic subject and a time
constant corresponding to the exposure interval
suited for use in the flash mode;

b. electronic switching means receptive of the output
of said time constant means and responsive to at-
tainment of the output of said time constant means
to a threshold level; and

c. electromagnetic means electrically connected to
said switching means and operatively associated
with said shutter means for controlling the block-
ing operation thereof.

3. An exposure control system according to claim 2,

60 whereln:

65

a. said time constant means includes:

1. capacitance means;

2. photosensitive means arranged to be selectively
connectable to said capacitance means and having
a resistance [valve] value dependent upon the
level of brightness of the photographic subject; and

3. resistance means arranged to be selectively con-
nectable to said capacitance means and having a
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resistance value corresponding to the exposure
interval suited for use in the flash mode; and

b. said changeover means includes:
switch means connecting at least one of said photo-

sensitive means and said resistance means to satd
capacitance means, and electrically connected to
said detecting means.

4. An exposure control system according to claim 3,
wherein:

satd photosensitive means 1s a photoconductive cell
connected in series with said switch means.

3. An exposure control system according to claim 2,
wherein said detecting means has one-way conducting
means connected to said changeover means and con-
nected to said electronic switching means in a manner
to permit a current flowing to said switching means.

6. An exposure control system according to claim 2,
wherein said detecting means includes a voltage com-
pression circuit for compressing the voltage of said
electrical energy storing means in a predetermined ratio.

7. An exposure control system according to claim 1,
wherein said shutter means is a focal plane shutter hav-
ing front and rear curtains.

8. An exposure control system according to claim 1,
wherein said shutter adjusting means has vaniable resis-
tor means arranged to provide a range of time constants
corresponding to a plurality of shutter times.

9. An exposure control system for a photographic
apparatus comprising:

A. an electronic flash device:

B. electrical energy storing means;

C. means for causing the electrical energy of said
storing means to be discharged through said flash
device, thereby a photographic subject is illumi-
nated with flash light from said flash device;

D. detecting means connected to said storing means
for detecting the level of voltage of said storing
means relative to the critical voltage level at which
said flash device can be activated;

E. shutter means for unblocking and blocking an
exposure aperture to establish an exposure interval;

F. shutter adjusting means operatively connected to
said shutter means for adjusting said shutter means
to one of at least two settings of different exposure
interval selectively, said possible settings providing
corresponding exposure intervals including one
suited for taking photographs with flash illumina-
tion from said activated flash device and one not
suited for making an exposure in flash mode but for
use in daylight photography, and wherein said shut-
ter adjusting means includes;

a. time constant means [electrically connected to
said switch means} for selectively forming a
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time constant dependent upon the level of ss

brightness of said photographic subject and a
time constant corresponding to the exposure
interval suited for use in the flash mode, wherein
said time constant means includes:

1. capacitance means;

2. photocell means arranged to receive light
from the photographic subject;

3. a light metering circuit containing said photo-
cell means, [said circuit further containing
variable resistance means arranged to provide
different resistance values with different out-
puts from said photocell means, said variable
resistance means] said light metering circuit

65
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being selectively connected to said capaci-
tance means; and

4. resistance circust means arranged to be selec-
tively connectable to said capacitance means
and capable of contributing to said time con-
stant means a resistance value corresponding
to the exposure interval suited for use In the
flash mode;

b. electronic switching means receptive of the out-
put of said time constant means and responsive to
attainment of the output of said time constant
means to a threshold level; and

¢. electromagnetic means electrically connected to
said switching means and operatively associated
with said shutter means for controlling the
blocking operation thereof;

G. shutter release means for initiating an exposure inter-
val adjusting operation by said shutter adjusting
means irrelevantly of the detecting output of said
detecting means; and

£ G.] H. changeover means receptive of the output
of said detecting means and associated with said
shutter adjusting means for selectively switching
said adjusting means from an operative condition
providing said exposure interval suited for daylight
photography to an operative [position] condition
providing said flash exposure interval 1n automatic
response to attainment of the voltage of said storing
means to said critical voltage of said flash device
irrespective of brightness of daylight, wherein when
said shutter release means is actuated before the at-
tainment of the voltage of said storing means to the
aforesaid predetermined voltage, said changeover
means renders said adjusting means to operate in such
a condition as to provide a daylight photography expo-
sure interval; when said shutter refease means is actu-
ated after the atiainment of the aforesaid voltage to
the aforesaid predetermined voltage, said changeover
means switches said adjusting means automatically in
response to the output of said detecting means, thereby
said adjusting means is operated in such a condition
as to provide a flash exposure interval; and even when
the voltage of said storing means attains said predeter-
mined voltage after said shutter release means has
been actuated, said changeover means does not switch
said adjusting means to said flash exposure interval,
wherein the portion of said shutter adjusting means
Jor adjusting said shutter means to said setting for
providing said daylight photography interval has no
influence 1o change the exposure interval in flash
mode and wherein said flash exposure interval re-
mains unchanged after selective switching to flash
mode occurs, whereby said shutter means is ad-
justed to the setting providing said flash exposure
interval[, and said changeover means includes
means electrically connecting said resistance cir-
cuit means to said changeover means].

10. An exposure control system according to claim 9,

wherein said light metening circuit includes:

1. an exposure value computing circuit responsive to
the output of said photo-cell means; and

2. memory means having an input connected to the
output of said computing circuit.

11. An exposure control system according to claim 9,
wherein said [sensor control} light metering circuit
further includes variable resistor means arranged to
provide a range of time constants corresponding to a
plurality of shutter times.
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electromagnetic means operatively connected to
said delay means.
14. An exposure control system according to claim
13. wherein said electronic timing means includes:

. an electrical power source;

7. a cut-off switch connected between said electrical
power source and said electromagnetic means to be
turned [on] off when photographs are taken in the

23

12. An exposure control system for a photographic

apparatus comprising:

A. an electric flash device:

B. electrical energy storing means;

C. means for causing the electrical energy of said
storing means to be discharged through said flash
device. thereby a photographic subject is illumi-
nated with flash light from said flash device;

D. detecting means connected to said storing means flash mode. | |
for detecting the level of voltage of said storing 10 315-hA" exposure control system according to claim
13, wherein

means relative to the critical voltage levei at which
said flash device can be activated.

E. shutter means for unblocking and blocking an
exposure aperture to establish an exposure interval,

F. shutter adjusting means operatively connected to
said shutter means for adjusting said shutter means
to one of at least two settings of different exposure
interval, said possible settings providing corre-
sponding exposure intervals including one suited
for taking photographs with flash illumination
from said activated flash device and one not sutted
for making an exposure in flash mode but for use in
daylight photography, said shutter adjusting means

a. said changeover means includes:
relay means electrically connected to said detect-
ing means upon attainment of the voltage of said

15 storing means to the critical level to be operated;

and
b. said electronic timing means has a switch con-
nected to said electromagnetic means and cooper-
ating with said relay means.

20  16. A photographic camera adapted for use in flash
photography with a flash unit associated therewith [.1
said flash unit having a flash-tube which is discharged
with supply of [once] stored electrical energy to pro-
duce flash illumination, said camera comprising:

including:

a. electronic timing means for electronically con-
trolling the operation of said shutter means, and

b. mechanical timing means for mechanically con-
trolling the operation of said shutter means to
establish at least one exposure interval suited for
use in said flash mode;

G. changeover means receptive of the output of said
detecting means and associated with said shutter
adjusting means from an operative condition provid-
ing said exposure interval for daylight photography
for selectively switching said adjusting means to an
operative position providing said flash exposure
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interval in automatic response to attainment of the

voltage of said storing means to said critical volt-
age of said flash device, wherein when the change-
over means is automatically switched to an operative
condition providing said flash exposure interval in
response to an output signal of said detecting means,
the portion of said shutter adjusting means for adjust-
ing said shutter means to said setting for providing
said daylight photography interval has no influence to
change the exposure interval in flash mode and
wherein said flash exposure interval remains un-
changed after selective switching to flash mode occurs,
whereby said shutter means is adjusted to the set-
ting providing said flash exposure interval.

13. An exposure control system according to claim

12, wherein:

a. said shutter means includes:

1. a front shutter curtain control mechanism for initi-
ating an exposure interval at the time of shutter
release;

7. a rear shutter curtain control mechanism for termi-
nating the exposure interval at the time of actuation
thereof:; and

b. said mechanical timing means includes:

delay means operatively associated with said front
and rear curtain control mechanism upon respons<
to an actuation of said front curtain control mecha-
nism to actuate said rear curtain control mechanism
in a predetermined time interval after said actua-
tion; and

c. said electronic timing means includes:
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A. a housing;

B. shutter means incorporated in said housing for
unblocking and blocking an exposure aperture (O
establish an exposure interval;

C. shutter adjusting means operatively connected to
said shutter means for adjusting said shutter means
to one of at least two possible settings of different
exposure interval, one exposure interval suited for
flash photography and the other not suited for flash
photography, said adjusting means inciuding:

a. electronic timing means provided with a time
[constant] counring circuit and an  elec-
tronic] electrical switching circuit receptive of
the [outut] outpur of said time [ constant ]
counting circuit and responsive to attaitnment of a
[ threshold level] predetermined value for actu-
ating electromagnetic means operatively con-
nected with said shutter means to control the
[period] timing of actuation of said shutter
means; and

b. at least one electronic changeover [switch]}
means associated with said time [constant} count-
ing circuit upon actuation to set said time [ con-
stant] counting circuit to selected two different
time [constants] countings, one of the selected
time [constants} countings corresponding to the
exposure interval suited for flash photography and
the other time [constant] counting corresponding
to the exposure interval not suited for flash photog-
raphy;

D. electrical level detecting means receptive of an
electrical input signal and responsive to attainment
of a threshold level higher than [the] a cntical
voltage for [the discharging of said flash-tube
for] producing a control output signal which is
directed to said changeover [switch] means;

E. electrical terminal means fixedly mounted on said
housing and extending therefrom for electrical
connection with the [circuit]} detecting means of
said flash unit, said terminal means being connected
to said [detecting] changeover means; and

F. shutter release means for initiating an exposure inter-
val adjusting operation by said adjusting means irrele-
vantly of the output signal of said detecting means,
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wherein satd detecting means [being] is electri-
cally connected to said electronic changeover
means and changeover means responsive to the controf
output signal irrespective of brightness of daylignt;
when said shutter refease means is actuated before the
critical voltage for said flash tube is established, said
changeover means selects a corresponding time count-
ing to the exposure interval not suited for flash photog-
raphy: when satd shutlter releasc means is actuaied
after the aforesaid critical voltage has been estab-
lished, said changeover means selecis a corresponding
time counting to the exposure interval suited for flash
photography; when the aforesaid critical voltage is
established after said shutter release means has been
actuated, said changeover means does not select the
aforesaid corresponding time counting to the exposure
interval suited for flash photography, and wherein the
portion of sard shutter adjusting means for adjusting
said shutter to the interval not suited for flash photog-
raphy has no influence to change the exposure interval
for flash photography, [ whereby when the critical
voltage for said flash-tube 1s established, said shut-
ter means is automatically adjusted] to said flash
exposure interval setting.

17. A photographic camera according to claim 16,
wherein said time [constant] counting circuit contains
a photocell means of which the resistance value de-
pends on the level of brightness of an object being pho-
tographed.

[18. A photographic camera according to claim 16,
wherein said terminal means is located in a shoe mem-
ber mounted on said camera housing at which said flash
unit is attached to the camera.]}

19. A photographic camera according to claim 16,
wherein said level detecting means is comprised of at
least one transistor circuit means having a one-way
conducting element connected to said terminal means.

20. A photographic camera according to claim 16,
wheren

a. said time Jconstant] counting circuit has:

1. photocell means having a resistance value depen-

dent upon the object brightness level;

2. resistance means having a resistance value corre-

sponding to the flash exposure interval; and
. capacitance means; and

b. said electronic changeover means has:

1. a first switching element connected between said

photocell means and said capacitance means; and

2. a second switching element connected between

said resistance means and said capacitance means,
said first and second switching elements being ar-
ranged to select either of said photocell means and
said resistance means for connection to said capaci-
tance means.

21. A photographic camera according to claim 16,
further including a light-emitting diode connected be-
tween said detecting means and said changeover means
and arranged to be visible in the view finder of the
camera.

[22. A photographic camera according to claim 16,
wherein said detecting means has capacitance means
connected to said terminal means and across which a
synchronous contact of the camera is connected. ]

23. A photographic camera adapted for use in flash
photography with a flash unit associated therewith, said
flash unit having a flash-tube which is discharged with
supply of once stored electrical energy to produce flash
illumination, saild camera compnsing:
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A. a housing;

B. shutter means incorporated in said housing for
unblocking and blocking an exposure aperture (o
establish an exposure interval;

C. shutter adjusting means operatively connected to
said shutter means for adjusting said shutter means
to one of at least two possible settings of different
exposure interval, one interval suitable for daylight
photography and onec interval suitable for flash pho-
tography. said adjusting means including[[; }-

l. electronic timing means associated with said daylight
photography interval,

2. mechanical iming means arranged to be selectively
rendered operative for adjusting said shutter means
to the setting suited for said flash photography: and

3. changeover means capable of cutting off said elec-
tronic tming means, said changeover means hav-
ing switch means;

D. electrical level detecting means receptive of an
electrical input signal and responsive to attainment
of a threshold level higher than the crnitical voltage
for the discharging of said flash tube for producing
a control output signal which s directed to said
changeover switch;

E. electrical terminal means fixedly mounted on said
housing and extending therefrom for electrical
connection with the circuit of said flash unit, said
terminal means being connected to said detecting
means; and

F. said detecting means being electrically connected
to said switch means upon attainment of the volt-
age of said once stored electrnical energy to said
critical voltage level to cut off said electronic tim-
iIng means, whereby said shutter means 1s con-
trolled by said mechanical timing means to estab-
lish the flash exposure interval wherein, when the
changeover means cuis off the electronic timing means
associated with the daylight photography interval, the
portion of said shutter adjusting means for adjusting
said shutter means to said interval for daylight pho-
tography has no influence to change the exposure
interval in flash mode, and wherein said flash expo-
sure remains unchanged after the flash exposure
mode is established.

24. A photographic camera according to claim 23,

wherein:

a. said electronic timing means includes:

1. an electric power source;

2. an electronic switching control circuit;

3. a time constant circuit adjustable to one of at least
two time constants; and

4. an electromagnet arranged upon energization of
the solenoid thereof to hold said shutter means In
the opened position; and

b. said switch means is connected in the supply circuit
of said electromagnet solenoid.

25. A photographic camera according to claim 23,

wherein:

a. said shutter means includes:

1. a front shutter curtain control mechanism for 1niti-
ating an exposure mnterval at the time of shutter
release;

2. a rear shutter curtain control mechanism for termi-
nating the exposure interval at the time of actuation
thereof; and

b. said mechanical timing means includes:
delay means operatively associated with said front

and rear curtain control mechanisms upon re-
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sponse to an acutation of said front curtain con-
trol mechanism to actuale said rear curtain con-
trol mechanism in a predetermined time interval
after said actuation; and

c. said electronic timing means includes:
electromagnetic means operatively connected to

said delay means.

26. A photographic camera according to claim 25,
wherein:

a. said changeover means includes:

relay means electrically connected to said detect-
ing means upon attainment of the voltage of said
storing means to the critical level to be actuated;
and

b. said electronic timing means has a switch con-
nected to said electromagnetic means and cooper-
ating with said relay means.

27. A photographic camera according to claim 23

wherein said shutter adjusting means further includes:

A. object brightness metering means capable of pro-
ducing an electrical signal corresponding to the
level of brightness of an object being photographed
under ambient lighting condition, said electrical
signal being applied to said changeover means; and

B. flash light receiving means capable of producing
an electrical signal corresponding to the amount of
flash light reflected from said object when tllumi-
nated with flash light, said electrical signal being
applied to said changeover means.

28. A photographic camera according to claim 23,
wherein said electronic timing means has variable
means arranged to provide a range of time constant
corresponding to a plurality of exposure times.

29. A combination of a photographic camera and a
flash unit, said flash unit having a direct-current booster
circuit, a main capacitor connected to said booster cCir-
cuit and a discharge tube connected to said main capaci-
tor, and said camera having an electronic timing device
for controlling the period of actuation of the shutter,
characterized as including:

a control circuit responsive to attainment of the voit-
age of said main capacitor to a voltage higher than
the critical anode-to-cathode voltage of said dis-
charge tube for forming a control signal;

a mechanical timing device for controlling the penod
of actuation of the shutter in a preselected manner
optimum for use in the flash mode; and

electrical changeover means for cutting off said elec-
tronic timing device,

said control circuit and said electrical changeover
means being electrically connected with each other
upon attainment of the voltage of said main capaci-
tor to said critical anode-to-cathode voltage to
render operative said mechanical timing device
said electronic timing device having no influence o
change the timing of said mechanical timing device
when said mechanical timing device is operative and
wherein the period of actuation of the shutter estab-
lished by the mechanical timing device remains un-
changed after said mechanical timing device is ren-
dered operative.

30. A photographic camera adapted for use in flash
photography with a flash unit associated therewith, said
flash unit having a flash-tube which is discharged with
supply of [once] stored electrical energy to produce
flash illumination, said camera comprising:

A. a housing,
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B. shutter means incorporated in said housing for
unblocking and blocking an exposure aperture 1O
establish an exposure interval,

C. shutter adjusting means operatively connected to
said shutter means for adjusting said shutter means
to one of at least two possible settings of different
exposure interval, said adjusting means tncluding:
a. electronic timing means provided with a ume

constant circuit and an [electronic) electrical
switching circuit receptive of the output of said
time constant circuit and responsive to attain-
ment of a threshold level for actuating electro-
magnetic means operatively connected with said
shutter means to control the period of actuation
of said shutter means, wherein said time constant
circuit has:

1. photocell means for forming an electrical sig-
nal with a magnitude proportional to the ob-
ject brightness level,

2. a light metering circuit containing said photo-
cell means and responsive to photographic
information representing exposure control
parameters other than the object brightness
[and shutter speed] for deriving an output
signal representing [an exposure value] a
shutter speed,

3. first resistance means of which the resistance
value is adjusted in accordance with the mag-
nitude of the output signal from said lght
metering circuit,

4. second resistance means having a resistance
value corresponding to the flash exposure
interval, and

5. capacitance means; [and wherein said elec-
tronic changeover means has:

i. a first switching element connected between
said first resistance means and said capaci-
tance means; and

ii. a second switching element connected be-
tween said second resistance means and
capacitance means, said first and second
switching elements being controllable so as
to select either of said first and second resis-
tance means for connection to said capaci-
tance means;}

. at least one electronic changeover [switch]}

means associated with said time constant circuit
upon actuation to set said time constant circuit to
selected two of different time constants, one of
the selected time constants corresponding to the
exposure interval suited for flash photography
and the other time constant corresponding to the
exposure interval not suited for flash photogra-
phy[;] and wherein, said electronic changeover
means has:

i a first switching element connected between said
first resistance means and said capacitance
means; and

ii a second switching element connected between
said second resistance means and capaciance
means, said first and second switching elements
being controllable so as to select either of said
first and second resistance means for connection
to said capacitance means;

D. electrical level detecting means receptive of an
electrical input signal and responsive to attainment
of a threshold level higher than the critical voltage
for the discharging of said flash-tube for producing
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a control output signal which is directed to said
changeover [switch} means;

E electrical terminal means fixedly mounted on said
housing and extending therefrom for an electrical
connection with the circuit of said flash unit. said
terminal means being connected to said detecting
means; and |

F. shurter release means for initiating an exposure inter-
val adjusting operation by said adjusting means irrele-
vantly of the output signal of said detecting means,
wherein said detecting means being electrically
connected to said electronic changeover means,
and changeover means responsive 1o the control signai
irrespective of brightness of daylight. whereby when
the shutter release means is operated before the crin-
cal voltage for said flash-tube is established, the
shutter means is adjusted 1o the exposure interval not
suited for flash photography and when the shutler
release means is operated after the critical voltage for
said flash-tube is established, said shutter means 1S
automatically adjusted from the interval not suited
for flash photography to said flash exposure interval
setting irrespective of brightness of daylight and said
changeover means does not switch said adjusting
means to said flash exposure interval even when the
critical voltage for said flash tube is established after
said shutter release means has been actuated, wherein
when the shutter means is adjusted to said flash inter-
val setting, the portion of said shutter adjusting means
for adjusting said shutter means io an interval not
suited for flash photography having no influence 1o
change the exposure interval in flash mode and
wherein said flash exposure interval remains un-
changed after said shutter means is adjusted to flash
interval setting.

31. An exposure control system for a photographic

apparatus comprising:

A. an electronic flash device;

B. electrical energy storing means for flash illumina-
tion;

C. means for causing the electrical energy of said
storing means to be discharged through said flash
device, thereby a photographic subject is illumi-
nated with flash light from said flash device;

D. detecting means connected to said storing means
for detecting the attainment of a predetermined
voltage developed by the stored charge of said
storing means as the critical level for assuring the
firing of said flash device;

E. shutter means for unblocking and blocking an
exposure aperture to establish an exposure interval;

F. shutter adjusting means operatively connected to
said shutter means for adjusting said shutter means
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to one of at least two settings of different exposure
interval, said possible settings providing corre-
sponding exposure intervals including one sutied
for taking photographs with flash Hllumination
from said firing flash device and one not suited for
making an exposure in flash mode but for use 1n
daylight photography; [and]}

G. shutter release operation means for initiating an
exposure interval adjusting operation by said shutter
adjusting means irrelevantly of the detecting outpur of
said detecting means; and

[G] H. automatic changeover means [ receptive of
the responsive to an output signal of said detecting
means and associated with said shutter adjusting
means for selectively switching said adjusting
means from an operative condition providing said
exposure interval suited for daylight photography to
an operative condition providing said flash expo-
sure interval automatically irrespectively of bright-
ness of daylight in response to attainment of the
voltage of said storing means to said critical volt-
age [level of said flash device, whereby a said
shutter means is adjusted to the setting providing
said flash exposure interval], wherein when said
shutter release means is actuated before the atiain-
ment of the voltage of said storing means to the afore-
said critical voltage, said automatic changeover means
renders said adjusting means to operate in such a
condition as to provide a daylight photography expo-
sure interval: when said shutter release means is actu-
ated after the attainment of the aforesaid voltage o
the aforesaid critical voltage, said changeover means
switches said adjusting means automatically in re-
sponse to the output of said deteciing means, thereby
said adjusting means is operated in such a condition
as to provide a flash exposure interval; and even when
the voltage of said storing means attains said critical
voltage after said shutter means has been actuated,
said automatic changeover means does not switch said
adjusting means to said flash exposure interva /
wherein the portion of said shutter adjusting means
for adjusting said shutter means 10 said setting for
providing said daylight photography interval has no
influence to change the exposure interval in flash
mode, said changeover means having memory
means connected to the output of said detecting
means for memorizing an output signal thereof to
maintain the switched condition of said change-
over means even after said electrical energy storing
means is discharged.

32. An exposure control system according to claim

31, wherein said memory means is a condenser.
* ¥ % . ®
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