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INTERCHANGEABLE CAMERA
AND
INTERCHANGEABLE FLASH DEVICE

l. ‘FIELD OF THE iNVENTIQN
The present iﬁvention relates to a flash device
which is interchangeable with both an ordinary type
photégraphing camera and an improved type photographing
camera, and relates to. the improved camera which is
interchangeable with bbth an ordinary type flash device
and thé. improved flash device. .
. 2. DESCRIPTION OF THE PRIOR ART
Recently, a variety of flash devices - and
photographing cameréé have been.préposed in which wvarious
data ﬁransmissions are carried out between the
photographiné camera and tﬁe flash deviée. o
Since the fiash data and ‘camera data have own
signal modes and the number of signal series in accordance
with the mechanism and the function thereof a f£lash device
which can be coupled to a caﬁera may be limited. Namely,
a flash device which may be coupled to, a tyﬁe of a camera
or cameras of a certain camera maker, is inevitably
limited as a so-called exclusive flash device.
The exclusive flash device of this type realizes

various automatic operations required for the flash
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ohotcgraphing.  For example, when the flush device has
been fully charged the éamera is auéomafically switched to
an operation mode for flash photographing by providing a
signal which indicates that flash is ready or the flashing
is ;uspended by inputting the quench signal wheﬁ adequate
exposure is obtained. :

The flash device of this type is equipped with a
microcomputer as 2 signal procgssing circuit of a flash
data signal and a camera data signal. The microcomputer
operates to output or input various data signals in
accordance with progrémmed data.and information.

The microcomputers usually provide the structure
for feeding the power from a battery in the flash device
aﬁd generally use a regulator -for inputting a battery
power voltage to apply an output voltage as a stabilized
power source voltége:

Further, a flash device used with a camera having
an automatic focusing capability, that is, a so-called an
auto-focus camera, is provideé with an auxiliary light
source for lightiné an cbject to be photographed in
conjunction with focusing of camera. |

The 1lighting by the auxiliary light source is
necessary for obtaining a bright object through a view
finder for flash photographing énd for obtaining a

projected image on the object. as the object for the
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foéusing in the case where the object is flat or is low in
contrast.

An infrared light émitting diode or filament lamp

may be used as the auxiliary light source. In case of
using such a filament lamp, a red color filter is prov1ded
at the front face thereof in order to project the red
color light to the object.

With such a conventional flash device described
above, the battery for the flash device serves as a power
source for lighting the. auxiliary light .source;
Therefore, the flash devices are disadvantageoﬁs-in ﬁhat
if it is caused to light during the charging operation, an
amount of light projected is lowered resulting in
insufficient lighting effect.

In more detail, since a booster circuit consumes
comparatively large amount.of electrical power untii the
main capacitor. is charged up to a predetermined voltage
level, the voltage 1level of the Dbattery drops
considerably. Inder this condition, if the auxiliary
light source is lightened during such a charging period,
sufficient amount of light cannot be -"obtained by the
auxiliary light source.

The above problem accompanying the conventional
flash device using an LED may be significant in a £lash

device using a filament lamp as an auxiliary light source.
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Moreover, when the power supply is simultaneously
carried out to both the bo?ster circuit and the auxiliary
1ight source, the reduction in the';oltage level of the
power source 1s more significant. As a result, it is
somewhat difficult to supply constant power to circuit
elements such as a micro-computer which are to be driven
by the constant voltage source,

The conventional flash device and the conventional
photographing camera are disadvantageous in that the £flash
device and the'photographing camera have no compatibility
with respect to each other because the combination of the
flush device and the camera which can load the flash
device is restricted.

Therefore, upon developement of a new type camera,
an exclusive flash devicg which can be loaded on the
camera has to also be developed. In other words, an
exclusive flash device must be néwly developed for every
éevelopment of camera.

'The exclusive flash device thus developed in line
with development of the camera is a very convenient flash
device having various automatic functions but the
provision of the exclusive flash device results in that,
in the case where a user buys 'an improved type camera, it

is also necessary for the user to buy such an exclusive

flash device to the improved camera. Further, the cost of
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th; exclusive flash device may be relatively high because
it must be newly developed. .

Furthermore, the conventional £flash device is
required to deal with various flash data signal and camera
data signal. e

Iin a clip-on type flash device, the above various
data transmission is carried out between terminals
provided to a fitting leg of the flash device and a hot
shoe terminal of a camera. .On the other hand, in a grip
type £lash device, the data signals transmission‘ is
carriéd oﬁt—SQ'eonﬂecting a conhecting cord Eo the camera.
However, the data transmission by terﬁinals or the
connecting cord 1is encountered by difficulty such that
mechanisms and functions of the flash device and the
camera become complicated day after day, as aresult of
which the number of signals to be transmitted is
increasedg.

Since several terminals for the above data signal
transmission are provided in a narrow space with
electrical insulation, it is restricted to increase the
number of terminals. Acéordingly plurality of data
signals are transmitted .through a signal terminal.
Eowever, the data signals have different transmitting
directions between thé flash device and the camera and

also have different by transmission sequences. Therefore,
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this results in increasing complexity of transmission
circuit structure as the number of data signals increases.

In order to increase an amount of flash light, it
pas been proposed that a plurality of the flash devices
are used simultaneously.. In this case, the corresonding
connecting terminals of the éespective flash devices are
used in common and they are then electrically connected
with the <corresponding terminals of the camera.
therefore, it is necessary to improve a data output
circuit of the flash device to accomplish such complicated -
daté cbmmunication.

For instance, Assuming that one £flash device is
sufficiently charged and becomes ready for £lashing but
the other flash device is under-charging and has not yet
reach flashable condition, a signal indicating the flash-
ready conﬁition, which is produced by the one £flash
device, may £flow into .the other flash device. As a
result, undesired electrical power consumption may occur
or erroneous operation may occur. Moreover a problem
which causes breakdown of circuit elements may occur.

Such problems occur easily as £he number of flash
devices to be used for increasing .the amount of £lash
light increase and further the influence thereof becomes.

more distinctive.
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the battery contained in the flash device ccasumes
its power-resulting in an occurrence of voltage ctop as
the number of times of flashing increases and a leakage
current increases during a storage period. Further, when
an operation of a booster circuit starts, a tattery
voltage decreases due to power consumption of such a
booster circuit. A degree of voltage drop of the tattery
3iffers depending on consumption of the power.

Therefore, a conventional flash device is provided
with a regulation circuit to adjust the output voltage of
the battery to a constant s£ébilized voltage. Ecwever,
with such a requlation, it may be somewhat Qdifficult to
obtain a stabilized voltage with high accuracy. Thts, the
requlator circuit is not suitable for a power source
having high accﬁrancy for supplying power to a
microcomputer and circuits which require an accurate

reference voltage.

SUMMARY OF THE INVENTION

In view of the above described difficulties
accompanying the conventional devices, it is therefore an
object of "the present invention to provide a flash device
low in power consumption,. which has compatibility with
both an ordinary photographihg camera and a ne- type
(improved) auto-focusing photographihg_ camera &nd to
further provide a new type camera capable of opsrating
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with both a conventional, ordinary flash device and the
above improved flash device. .

According to the present invention, the above, and
other objects are accqmplished by the provision of a flash
device comprising an-: drdinary flash mechanism and an
improved flash mechanism utilizing a part or entire part
of such ordinary mechanism and an operation mode switching
means capable of selectively switching operation modes of
the flash mechanisms. Furthermore, a control terminal is
provided in addition to terminals which -electrically
éonnects ordinary flash mechanism to a photographiné
camera, SO -that the operation mode switching means is
electrically connected to the camera through such a
control terminal. The operation mode switching means
operates to put one of the ordinary £flash mecﬁanisﬁ and
the improved flash mechanism in an operation mode in
responce to an existence of an input signal to the control
‘terminal.

On the other hand, a photographing camera
according to the present invention, which "has functions
responding to improved and ordinary fype flash devices,
comprises terminals which electrically contacts with
terminals of an ordinary tyée flash device, a control
terminal which electrically contacts with one terminal of

an improved type flash device having terminals
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corresponding to the conventional terminals and a
discriminating means which discriminates a type of a flash
‘device as an ordinary  type flash device when a terminal
voltage of the control terminal does not change for the
loaded flash.dévice or:. as an improved type flash device
when the terminal voltage changes, in which a camera
mechanism interlocking with the ordinary type flash device
and a camera mechanism interlocking with the improved type
flash device are selectively switched to the operation
_mode in responce to an output of the.discriminating means.

- Further, a flash aevice according to the present
invention, comprises a data processing means which applies
flash data signal to a photographing camera and receives a
guench signal as a camera data.séénal from the camera.
The . processing means éperates to gbntrol iﬁe flash
operation so that the £flash operation |is stopped 1in
response to the quench signal input;

More specifically a control terminal Cg is newly
provided in addition to a trigger signal input terminal Xp
and terminals Rg and Q, for dealing with a £lash data
signal and a camera data signal. What is.input to the
control terminal Cp is a control signal including the
first, second and third pulse éignals.

The data processing means operates to switch to a

camera . data signal input operation in response to the
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control signal when the first pulse signal is input to the
terminal Cg as a control signél or to the flash data
signal output operation mode when the second pulse signal
is input. When the third pulse signal is input as the
control signal, the’ 6pefation mode is switched to a
flashing mode. .

In the operation mode of the ordinary £lash
‘device, the signal indicating the flash ready condition is
output through the terminal Rg and the transmission of the
flash data signal and the camera data signal is carried
out through the terminal Qp. In the aperation mode of the
improved type flash, while the‘ terminal Rg receives a
serial clock signal, the terminal Qp receives and outputs
the flash data signal includiﬁg the signal which indicates
the flash ready condition and the camera data'signal as a
serial signal responding to the serial clock signal.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a partial perspective view of the clip-
on type flash device as the embodiment of the present
invention and the camera loading such flash .device;

Fig. 2 is a circuit diagram of the input/output circuit of
the flash device connecting terminals of fitting leg and
the input/output circui£ of camera connecting the
terminals of hot shoe; Fig. 3 is a time chart of control

signal to be 1nput to the control terminal of the £flash
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device; Fig. 4 is a time chart for explaining operations
of such flash device; :Fig. 5 is a flowchart of
microcomputer which indicates the power holding and
disériminétiﬁg operations of flash device and is provided
to such flash device;:Fig. 6 is a flowchart indicating
operations of microcomputer provided to the £flash device
iﬁ case the control signal is input to such flash device;
Fig. 7 1is a flowchart of microcomputer provided to the
camera; Fig. 8 is a flowchart indicating the interruption
loop of microcomputer provided to the camera; Fig. 9-is an
eXamplé of connecting circuit in case the flash devices
for increased number of £flash bulbs are loaded; Fig 10 is
a partial circuit diagram indicating the OR logic formed
by the signal output circuits of a pair of flash devices;
Fig. 11 is a block diagram indicating simplified OR-logic;
Pig. 12 is a circuit dizgram indicating an example of the
signal output circuit utilizing the MOS FET; Fig. 13 is
'circuit diagram showing a power source circuit for use in
a flash device having an auxiliary light source, which is
to be used with a photographing camera having an auto-
focusing capability; Fig. 14 is a .timing chart_ for
description of the device of the present inveniton; Fig.
15 is a circuit diagram showing an input/output control
circuit with a microcomputer in a camera body; Fig. 1l6(a)

to 16(m) are timing charts for description of an operation
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of the circuit shown in Fig. 15; Fig. 17 is a circuit
diagram showing a logic circuit for _a change-over switch
110; Fig. 18 is a flow chart of parity check operation;
Fig. 19 1s a flow chart of a calculation of an angle of
view; Fig. 20 is also :a ‘flow chart of producing a warning
signal for an irradiation angle; Fig. 21 is a circuit
jiagram showing peripheral circuits around a terminal R;
Fig. 22 is a circuit diagram showing an equivalent circuit
for producing a quench signal in the case where an
improved £flash device is coupled; Figs. 23 and 24 are.
.circﬁiﬁ diaéréms'showing équivalenf.Eircuits for producing
the same in the case where the 6rdinary flash device is
coupled; Fig. 25 is a flow chart for automatic check
operation; and Fig. 26 is a flow chart for cuide-number
‘setting operation.

DESCRIPTION OF TEE PREFERRED EMBODIMENTS

An embodiment of the present. invention will be
described with reference to the accompanying drawings.

Fig. 1 is a perspective view of a clip-on type
flash device 10 and a newly developed (improved) camera
11.

A coupling leg 13 provided to an external bottom
part of a case body 12 of the flash device 10 is provided

with £lash device side terminals Xg, Rp and Qp which are

biased to protrude by a spring and a newly provided
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terminal Cg which is also biased to protrude in the same
way . ' + | .

A hot shoe 14 of the camera 11 is provided with
camera“ side terminals X, R and Q corresponding to above
terminals Xg, Rg and Qg:aed a further camera side terminal
C corresponding to the terminal Co.. Therefore, the
terminals in the side of flash device are placed in
contract with respective terminals in the sicde of camera
by coupling the couppling leg 13 to the hot shoe 1l4.

. The .coupling 1leg 13 has the five-terminals
structere including the four terminals mentioned zbove and
an earth ¢terminal Gg (not illustrated). This earth
terminal Gg is placed in contract with an earth terminal G

in the camera side. These earth terminals Gg, G have a

well known structure and a part of the hot shoe is, for

example, placed in contract with the earth segment of the
coupling leg Iﬁ. |

The terminals Xp, X are provided to transmit a
frigger signal therethrough from the camera to the flash
device, which is generated in synchronization with a
shutter operation. The terminals R, Ry are prcvided to
transmit a serial clock signal from the cameraz to the
flash device but act as the connecting terminals for
transmitting a signal which indicates that the flashing is

ready (hereinafter only referred to as a ready signal)
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from the flash device to an ordinary type'camera when the
flash device is loaded to the ordinary type camera. The
. terminals Qp, Q are provided to carry out transmission of
various kinds of serial signals such as the ready signal,
an aperture data signal and a quench signal between the
éamera and the flash device. The terminals Cg, C are
provided to discriminate betwéen the improved type and the
ordinary type £flash devices. "In éddition, the control
signal is applied from the camera to the flash device when
" the improved type flash device is coupled.

Fig. 2 1is a circuit diagram Showing. an
input/output circuit of the flash device 10 connected to
the terminals Rg, Qo and Cp and an input/output circuit of
the cameral 11 connected to thg terminals R, Q and C. 1In
this figure, the partial circuit of the flash device 10 is
indicated by a dot-dash line whereas the partial circuit
of the camera 11 is indicated by a double-dot-dash 1line of
the left side.

As shown in Fig. 2, the flash device 10 is
provided with grounded emitter type transistors 16, 17 and
18, output parts of which are connected to a microcomputer
1s. The terminal Qp is connected to the base of
t:ansistor 16 through a resistor 19, while the terminal Rb
to the base of transistor 17 through a resistor 20 and the

terminal Cp to the base of transistor 18 through a
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resistor 21. Of the bias resistors 22, 23, 24 of these
transistors 16, 17, 18, the bias resistor 24 of transistor
18 has a resistance value (for example, about 20 k ohms)
smailer than- those of the others. This fesistor 24 forms
a combined resistor with the resistor 21 and acts, in the
side of flash device, as a discrimination resistor which
discriminates whether the flash device 10 is coupled on
the ordinary type camera or ihproVed type camera. The
output of the transistor 18 invented by an inverter 25 to
be- applied to the microcomputer 15. That is, when the
transistor 18 is turned-on, a high level voltage signal is
input to the microcomputer 15, and whén turned-off, a low
level voltage signal is input thgreto.

The grounded emitter type transistors 16, 17 and
18 constitute a signal input path for inputting the camera
data to the flash device 10.

In addition, two transistors. 26 and 27 which
receive input signals at the bases thefeof from the
microcomputer 15 are provided. The' emitter of the
transistor 26 is connected to the base of transistor 16,
while the emitter of the transistor 27.is connected to the
base of transistor 17. . These transistors 26 and 27
constitute, -as emitter followers, a signal output path to

the camera through the terminals Rg and Qg.
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A series circuit of a capacitor 28 and a resistor
29 form a time constant circuit tc which the power is
applied by a battery 31 when the power supply switch 30 is

.turnéd—on. A grounded gmittér type transistor 32 whose
base is connected to the time constant circuit is turned-
on for a short pefiod defined by such circuit. |

These time constant circuit and transistor 32
turns—on a power transistor 33; when the transistor 32

_turns ON and is turned-on to stabilize the flash device
circuit in-an'initial operating cdndition; The collector
of the transistor 32 is condected.to the collector of the
transistor 18 through a diode 34 and the transistor .35
which receives an input at the base from the microcomputer
15 is connectgd in parallel to the transistor 32.

When the transistor'la is turned-on upon the input
of a control signal to .the terminal Cg, the power
transistor 33 1is turned-on to maintain power holding
condition. _Namely, when the transistor 18 is turned-on, a
high level voltage signal is input to the microcomputer 15
from the inverter 25. As a result, the miérocomputer 15
controls the transistor 34 to be turned-on for a
predetermined period of timé and then the power transistor
33 continues power supply to the flash device circuit for

a predetermined period of about S5 to 50 minutes for

This Sheet Has Been Replaced




example, regardless of the successive ON or OFF states of
the transistor 18. .

Meanwhile, the flash device 10 includes an
ordinary flash mechanism and an improved flash mechanism
utilizing a part or entire part of the ordinary flash
mechanism and the operation modes of these pair of flash

mechanism are selectively switched by the microcomputer

15.

In Fig. 2, reference numeral 400 designates an
auxiliary 1light source-. describe k later in detail and
refereﬁce characters K3 and Rz designate switches for
producing two-bits data signal representing a guide-number
data, an irradiation angle data and the like. An example
of the switch X and Kz are mechanical switches such as
éode—plate type switches provided to .the flash deQice.

A flash device having the above described ordinary
flaéh mechanism has been commertially available and an
example of the flash device is proposed in Published
Unexamined Japanese Patent Application No. 204029/1982.

The ordinary £flash mechanism has terminal
structure same as the 4-terminal structure of terminals
X0, Ro:; Qo, Go having no’ terminal C(p,. In this flash
mechanism, the ready signal aﬁd the aperture data signal
are output from the terminal Rp and the terminal Qp,

respectively, prior to the start of flashing. The flash
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device receives the 1light adjusting signal (the quench
signal) as the camera signal from the terminal Qp after
start of flashing.

. The improved flash mechanism is provided Qith the
terminal Cgp as a control terminal to which a control
signal is applied. In response to the control signal,
various signals required for the improved type camera and
improved £flash mechanism, such as the ready signal,

~aperture data signal, quench signal and the 1like

(hereiqafter these signals -are called as the “'serial

signals) and are input or output through the terminal. Qp.
The serial clock signgl is input thfough the terminal Rg.
As shown in Fig. 2, the camera 11 is provided with
grounded emitter type transistors 37 and 38, the output
parts of which are connected to the microcomputer 36. The
terminal Q is connected to the base of the transistor 37
through a base resistor 39, while the- terminal R to the
base of transistor 38 through a base resistor 40. These
transistors 37 and 38 constitute a signal path to input
the flash data to the camera. Reference numerals 41 and
42 designate bias resistors of transis£ors 37 and 38.
Transistors 43 and 44 which receive input at the
bases thereof from the microcomputer 36 have emitters
connected to the terminal Q and the terminal R,

respectively. These transistors 43 and 44 form, as the
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emitter followers, a signal output path which outputs the
camera data to the £flash device through the terminals R,
Q.

The transistor 43 receives an input at the base
through an OR gate 45 ih 'order to output the serial signal
output from the microcomputer 36 and the quench signai Qs
through the terminal Q as a common terminal.

A drive circuit 46 which outputs the control

signal in accordance with an instrgction signal of the
microcomputer .36 is provi_ded and - an output end of the
drive circuit 46 is conn_ecteé to the terminal C. The
drive circuit 46 is formed by a tristate (3-state
circuit), and a resistor 47 connected to the output end
thereof is a discrimination resis;tor which is provided to
discriminate,.in the side. of camera, whether the ordinary
type flash device or the improved type flash device is
used. The resister 47 has a compara;tzively high resistance
value (for example, about 200 k ohms). When the terminals .
C and Cg are-connected. to each other by the coupling of
the improved type flash device 10, an output voltage of
drive circuit 46 appearing at the terxﬁinal C drops to .a
divided voltage determined by the diécrimination resistor
47 in the side of camera, the resister 21 in the side of
the flash device znd the discrimination- resistor 24 to

thereby make a voltage at the termlnal c low level. It
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should be noted that a combined resistance value of the
resistor 21 and the discrimination. resistor 24 is set
smaller than the resistance value of the discrimination
resistor 47.

The low level voltage of terminal C is detected by
a comparator 48. This comparator 48 is formed by an
operational amplifier having a non-inversion input
terminal to which a constant reference voltage is applied.
The low‘ievel voltage is applied to an inversion terminal.
fhe comparator 48 operates to apply a high level voltage
to the microccmﬁuter 36, so that the camera li is put in
an operation condition for the improved type flash device.

In response to the high level voltage signal, the
drive circuit 46 is controlled to increase an output
voltage at the termiﬁal C to thereby change & voltzge of
terminal C to high level from low level.

| In the case where the ordinary type flash cevice

having no terainal Cp is coupled, the high level at the
terminal C is maintained unchanged, and the low level
Qoltage of the comparator 48 is input to the microcomputer
36 so that the camera 11 operates .responding to the
ordinary type flash device.

In response to the output of the disc;imination
unit including the drive circuit 46, the discrimination

resistance 47 and the comparator 48, either the camera
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mechanism interlocking with the ordinary type flash device
or that interlocking with the improved flash device is
selectively transferred to the operation mode.

| The circuit remaining structures connected to the
ferminals X, Xp, and términgls G, Gp are the same as those
of the conventional £flash device or the conventional
camera and therefore description therefor is intentionaily
omitted.

Fig. 15 is a circuit diagram showing an
input/output' control circuit with the microcompufér 36 in
the camera body 1l in detail. The circuit shown in Fig.
15 is provided with a circuit for producing the quench
signal Qs ahd a circuit for producing a charge completion
signal to turn-on an LED. Fig. 16(a) through 16(m) are
timing charts for descriptioﬁ of an operétion of-.ﬁhe
circuit shown in Fig. 15, and Fig. 17 is a circuit diagram
showing a logic circuit for a change-over switch 110.

An operation of the circuit shown in Fig. 15 will
be described with reference to Figs. 1l6(a) to 1lé6(m). |

In case of monitering the conditioﬁ of a signal
appearing at the terminal C to detect the type of a flash
device coupled to the camera body, a monitor register 111
is set to high 1level as shown in .Fig. 16(a) and a
semiconductor switch 113 is turned-on in.resnonse to the

high level sxgnal from the register 111 as shown in Fig.

is Sheet. Has Been Replaced

\lIIlIlIIIIll Al




-22~-

16(b). In this case, an input/output terminal 114 of the
microcomputer 36 is put in condition for receiving an
"~ input signal as shown in Pig. 16(c). 1In other words, the
- signal at the terminal C is allowed to be input to thé
microcompﬁter 35-throu§h. the terminal 114. Due to the
provision of the switch 113; it is possible to neglect an
impedance viewed from the flash device when the movable

contact of the switch 113 is shifted to another stationary.

. contact.

As a result of the'monitering}-when it is detected
that an improved flash device coupled to the camera body,
a register 109 is set high level. On the other hand, when
it is detected that an ordinary flash device is coupled to
"the camera body, the register 109 is sét to a low level eas
shown in Fig. 16(d).

In case of the high level signal being produced
from the register 109, a clock signal-is allowed to pass
through an AND gate and the terminal R, and a tristate
buffer 115 is put in an'output high impedance state. A
change—-over switch 110 is put in such a_condition as shown
in Fig. 15 so that a circuit between contacts a and c is
formed (See Fig. 16(h)). | Since an output from an LED
control terminal 116 is of high 1level, an LED 112 is
turned-on to indicate charge completion in a view finder

(See Fig. 16(i)). A movable contact of a change-over
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I switch 107 is shifted from a stationary contact a to a

stationary contact b to théreby allow an input signal to

" the terminal Q to be applied to the microcomputer 36.

" In case of the low 1level signal being produced
from the register 109 :as shown in Fig. 16(d4), an output
from the terminal' 118 is blocked by the AND gate, and no
output is produced from terminal R. In response to the
high level signal, a.tristate. a-;xpli-fier 115 is put in the -
. ON state to allow an input signal applied to the terminal
R to pass therethrough. Further, .a movable contact of. the
switch 110 is shifted to a terminal b thereof as shown in
Fig. 16(h), and thus the LED 112 is turned-on and off
intermitten.tli; in response to the signal applied to the
terminal_R. A pulse signal representing an external l-ight
" F value of the ordinary flash device, which is applied to
the terminal Q is subjected to frequency-division in a
frequency divider 108. Since the switch 107 is
continuously put in the position shown in Frig. 15, the
output of the £frequency diviaer 108 is =allowed to pass-
through the switch 107. The reason why the signal is
subjected to the frequency division, is to decrease an
input speed so as to mee;c the processing speed of the
microcomputer 36.

An integration operation is stored in response to

thé setting of high level in an integration start register
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106 (See Fig. 16(j)). With such construction as shown in
Fig. 15, even if gndesired ﬁoise occurs in an output of an
ope;ational anplifier 105 as shown in Fig. 16(k), an error
- gquench signal is prevented from being produced through the
germinal Q. Then, upoh setting the register 106 to the
high level, the 'switch 101 is turned-off and a capacitor
102 is thus. charged by an optical current from a 1light
receiving element 104. Further, an output of a ﬁomparator
103 is allowed to pass through an AND gate, because the
high ievel output is applied frpm the register 106 to one’
input terminal of the AND gate.
Operations of the flash device 10 and the camera
11 will be then described hereunder in detail.
(1) In case of an improved type flash device
being coupled to aﬁ improved type cameras: |
Operations will be described with reference to the
time chart shown in Fig. 4. In this combination, the
terminals Xg, Ro, Qor Co, Gg of flash device are connected
to the terminals X, R, Q, C, G of the side of camera,
respectively. |
When the power supply switch 30 of the flash
device is turnedé-on, as already explained above, the pocwer
transistor 33 is turned-on for a short period of time and
the flash device circuif is set to the initial operating

condition.
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Under the aforementioned condition, when the power

switch (not shown) of thé. camera 11 is turned on, thg
drive circuit 46 outputs the control signal.

The control signal is oé a voltage signal having a
predetermined level to:output pulse signals P;, P2 and Pj3
shown in Fig. 3 and Fﬁg. 4(a). '

When the control signal is generated, an output
voltage of the drive circuit 46 is divided by the
discrimination resistors 24 and 47 and the resistor 21 as
a result of which a low voltage as indicated bf a dashed
line in Fig. 3 eppears at the terminals C and Cg.

This low voltage is applied to the inversion input
terminal of the comﬁarator 48 and the high wvoltage output
produced by the comparator 48 is applied  to the
microcomputer 36. -

According to the operations described above, it is
discriminated in the side of camera that the improved type
flash device 10 is coupled to the camera and the camera 11
operates responding to the flash deviée 10.

When the camera 11 discriminates Aas described
above, the wvoltages of tgrminals Cog and .C increases to
high level by the function of the drive circuit 46.

On the other hand, in the flash device, the
voltage of terminal Cp changes to higﬁ level from 1low

level, resulting in rendering the transistor 18 turnen-on.
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Then, the power transistor 33 is turned-on and a high
voltage output of the inverter 25 is input to the
microcomputer 15. After .that, the transistor 35 is
turﬁed—on in accordance with the program of microcomputer
15 and the power tran;istor 33 is continuously turned-on
for the predetermined period, £five to ten minutes for
instance. Namely, as indicated in Fig. 4(b), the power
source circuit of the flash éevi;e circuit is put in
power supply condition for a .certain period of time to
_thereby set to the power.holding condition. .

As a result, power supply operation for the £lash
device automatically starts immediately before the flash
photographing and then autométically stopped after the
predetermined period. Therefore, the undesired electrical
" power consumption can be minimized.

In addition, since the start of the power supply
and the stop thereof are automatically carried out as
described above, it is no longer necessary to turn-on the
power switch and to restore the switch for every £lash
photographing. Consequently, the flash photographing can
.be further simplified.

The power supply circuit according to the present
invention is available for the entire circuit included in
the £flash device. Further, the present power supply

circuit may be available for =z part of the circuits
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included in the flash device, such ‘as a flash data
generating circuit, a reééonding circuit to the camera
data signal and the like. .

| The microcomputer 15 also discriminates that the
flash device 10 is couéled to the improved type camera 11
when an output of the inverter 25 is set to the high level
éuring a predetermined period of time (about 10 ms for
instance). -

In other words; in case of a voltage appearing at
the terminal Cg Seing of the.high level during a period of
t, owing to the timer function of the microcomputer 15, it
is discriminated that the improved flash device 10 is
loaded to the improved type camera 11 and the improved
flash mechanism is put in an operatién mode.

Fig. 5 is a flow chart of the‘ndcrocomputer 15
indicating the power holding and discriminating
operations. As shown in the figure, the microcomputer 15
controls the £flash device 10 to be turned-on almost
simultaneously with the input of control signal to the
terminal (p. Thereafter, it causes the flash device to
keep the power holding condition and then causes the
program to run in order to gtart the timer.

It is then discriminated whether the voltage of

terminal Cp is high level or not. 1In case of low level,
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the timer period t is decremented by one (-1) and the
discrimination processing is then repeated.

The dlscrlmlnatlng operation is repeated until the
-tlmer period t becomes zero. When the hlgh level voltage
is confirmed, the improved flash mechanism is put in an
operztion mode. 1In case-of no high level, the ordinary
flash mechanism is set in an operation mode.

The power supply to the-ﬁlash device 10 continues
. uptil the end of a predetermined power holding period T
and when this power holding time T terminates, the power
supply of tﬁe flash device 10 is automatically stopped.

After the above diecriminating operation
terminates, the pulse signals P; and P; shown in Fig. 3
and Pig. 4(a) are repeatedly applied to the terminal Cg .
from the drive circuit 46.

. When the pulse signal ©P; is applied to the

terminal Cg, the transistor 18 is once. turned-off and the

r

low output of inverter 25 is then applied o the
microcomputer 15. From this timing, the micrécomputer 15
starts the operation to receive the camera data from the
camera 1l. Accordingly, the serial clock signal is input
.to the terminal Rp, the se;ial signal to the terminal Qg

and these camera data are transmitted to the microcomputer

15 through the transistors 16 and 17 (See Fig. 4(c), (d)).
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When the pulse signal P; is ihput from the
terminal Co, the transisto£ 18 is repeatedly turns-on and
turned’Off and thg "low", "high" and "low" outputs of the
invérter 25 are in?qt to the .microcomputer 15.
Consequently, the mic;ocomputer 15 then transmits the
f1ash data to the camera 11 by the switching on the
contrafy to the operation explained earlier, receives the
serial clock signal from the te}minal Rp and then outputs
the serial signal such as the ready signal and theaperture
value data signal’ from the 'term;nal Qo &as the ”emiéter '
follower output of transistor 26. In addition. to the
zbove serial signal, data representing a guide number and
jrradiation angle of the €£flash device and data
representing bouncing £lash _ﬁode may be &applied as a
serial signal through the terminal Qo to the microcomputer
36. The data signals are produced by the switches Kj to
X3 shown in Fig. 2. Assuming that. the switches are
turned-on to produce output'signals of "1", a guide-number
setting operation is as shown in Fig. 26. 1In Fig. 26, "K3
= 1" represents that the flash device_is set to bouncing
operation. The guide-number dzta is set according to the
on—-off operation of the séitches Ky and Kaj. These data
have been set in the microcomputer 15, It should be noted
that an amount of light which irradiates an object to be

photographed during the bouncing operation of the flash
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device is much smaller than that of a normal f£flash
photographing. Therefore, ;hen the flash device is set to
the boﬁncing mode and the data representing the bouncing
mode is applied, the transmission of data as to the guide
npumber is suspedded. Horeover, it transmits these flash
éata to the microcomputer 36 through the transistor 37 in
the side of camera (refer to Figs. 4(c), (e)).
The mnicrocomputer 36 ef the camera 11 1is so
- programmed that it discriminates that the improved type
flash device 10 is loaded when the high level voltage
output of comparator 48 is input. Thereafter, it causes

the drive circuit 46 to output the pulse signal P; and Pj.

Immediatly after the outpﬁt of the pulse signal P,, the
serial clock signal is output through the transistor 44 to
the terminal R and the serial signal to the terminal Q
through the transistor 43. Immediately after the output
of the pulse signal Pz, the serial clock signal is output
to the terminal R through the transistor 44 and to output
the serial signal to the terminal Q through the transistor
37.

The data transmission between the flash device and
the camera body is repeatedly.-carried out in response to
the pulse signals P; and P;. Although Fig. 4 shows the

case where the order of the pulse signals is Py and pz, as

shown in Fig. l4(a), modification where the order of pulse
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signals are reversed is possible. That is, in response to
the pulse signal Pz, the data transmission from the flash
device to the camera may be first carried out.

The following,.table shows the timing of data
transmission from the flash device to the camera and vice
versa under the condition that an operation for charging
has started.

In the table, reference numerals 1 to 11 designate
the ordér of data transmission: Data transmission is
carried out from the microcomputer 15 in the flash'device
10 to the microcomputer 36 in the camera 1l in steps (1),
(5) and (9); Data transmission is carried out from the
microcomputer 36 to the microcomputer 15 in the flash
device 10 in steps (2), (6) and (10); &and Data
tranémission is carried out from the microcomputer 36 to a
CPU in the camera 11 in steps (3), (7) and (11); The CPU
is provided to control the whole system. in the camera.

Data (A) represents the trigoger order of plural
flash devices attached to the camera;

Data (B) represents a guide-number of a f£flash
device attached to the camera;

Data (C) represents the necessity of an auxiliary
light source;

Data (D) reﬁresents the condition of the auxiliary

light source; -~ e
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Data (E) represents a set signal;
Data (F) represents a charge completion signal;

Data (G) represents the condition of a rear

" ecurtain;

Data (E) représents the condition of a viewing
angle;

Data (I) represents whether an auxiliary 1light
source is ready or not;

Data (J) represents a flash mode;

Dgta (X) represents whether the auxiliary 'light
source is turned-on or off;

Data (L) represents a camera mode;

bata (M) represents the necessity of segential
flash use of the flash devices;

Data (N).represents flash operatioﬁ in resp&nse to
the movement of a rear curtain;

Data (O) represents ISO sensitity;

Data (P) represents focal distance of a
photographing lens;

Data (Q) represents an F-value of the lens;

Data (R) represents the condition whether the

flash device is attached to a hot shue or a grip.
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The data transmission in the above TABLE starts
under the condition that tﬁe flash device.has been fully
chafged. Accordingly, although it is possible to transmit
data representing the completion of chrging in the first
step (1), since it has been not confirmed whether the
flash device is connected to a hot shue or a flash
controller, the data representing the charge completion is
transmitted in the step (5) after the Data R being
received in the step (2). |

| In the above case, the data kA) is. produced by a
flash controller provided between the camera and the flash
device. Further, in the (2), the data (K) representing a
dummy code is transmitted to the flash device to set the
flash in a predetermined mode.

The data transmission between the flasﬁ device and
the -camera is repeatedly carried out in response to the
pulse signals P; and Pj. When the camera 11 is
transferred to the release mode during such repetition, a
pulse signal P3, as shown in Fig. 3 and Fig. 4, is
transmitted to the terminal Cp from the drive circuit 46.
Accordingly, an output of the inverter 25 corresponding to
the pulse signal P3 is input to the microcomputer 15 and
then the computer 15 operates to put a flash stop control

circuit in a stand-by condition.
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Switching to the release mode of thé camera 1ll is
carried out by issuing an interrupti;n processing to the
program of the microcomputer 36 (Fig. 7).

When the shutter -is released, the trigger signal
is input to the terminal Xp to start the flashing and the
flash stop control circuit is activated to ‘receive the
gquench signal applied from the camera 11 in response to
the start of flashing. When the adequate exposure is
obtained, the flash is controlled to stop the flashing in
responge'to_the quench signal. (;efer to Figs. 4(df; (£).,
(g)).

The flash light waveform shown in Fig. 4(g) is
represented by a voltage appearing across the load
resistor coupled to tﬁe light receiving elements. -

Fig. 6 is a flowchart indicating the operations of
microcomputer 15 when the control signals P;, P, P3 are
input to the flash deyice 10. As shown in Fig. 6, when a
voltage of terminal Cp becomes high level, the input gate
of a Eounter is opened, parity check is carried out and
the the pulse signals »,, Pz,. P3; are counted by the
counter and these pulses are at once set.

It is discriminated which pulse signal among P;,
P2 and P3 is set. When the pulse signal P; is set, data
transfer is switched and the data transmiésion mode of the

flash device is shifted to receive the camera data.
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When the pulse s}gnal Py is éet, the daéa
transmission mode is shifted to outbut the flash device
data. Upon the pulse signal Pj beiﬁg set, the operation
'mode is to be shifted to-a flashing mode. Thus, in the
following step, the operation mode is shifted to the
fiashing mode where the flashing is started and stopped
.and the quench signal generating circuit is controlled so
that the pulse of "1" is set in the flash device to
" receive the quench signal therefrom. If no P1, P and Pi
signalé are confifmed,_the operation step is returned to
the initial stage and the discrimination routine is
repeated.

After the data transmission, an arithmetic
operation for an angle of view is carried out. An example
of flSw chart for the arithmetic operation is shown in
Fig. 19. During the data transmission, data as to a focal
lengtﬁ of a photographing lens mounted-to the camera body
is transmitted from the camera to the flash device. The
microéomputer 15 in the flash device 10 operates to detect
based on the zooming position of the photographing lens
and the focal length thereof whether the angle of view of
the photographing lens is within the irradiation angle of
the flash device or not. As a result, in the case where
the viewing -angle is not within the irradiation angle, the

LED provided to the flash dev1ce is turned-on
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intermittently, and a warnipg signal is trénsmitted to the
camera. The transmission of data aé to the focal length
is carried out in the step (6) in the above described
' TABLE, and the warning signal is transmitted in the step
(9) so that the warning signal is produced and/or ‘the
flashing operation is inhibited. Fig. 20 is an example of
a flow chart for the above described warning. On the
.other hand, when the pulse signal P; is set, flash data is
- output by the switching of data transfer.  Moreover, when
the pulse signal P3 ié set, the.dperation mode is set to
the flash operation mode, and in the next step, the
operation mode 1is set to the flash operation mode
processing mode where the the flash operation is
controlled and then the quench signal circuit sets by
itself the ?ulse "l“.and receives the quench signal. If
any of the pulse signals Py, P and P3 is not set,
operation returns to the initial state and the
discriminating process is repeated.

| Fig. 7 is a flowchart indicating ope;ations of the
microcomputer 36 comprised in the camera 1l. '

As shown in Fig. 7, when the program starts, the
microcomputer 36 allows INT - (interruption) immediately
after the initial set. Then it is ‘discriminated whether
the camera is set to the photometrical mdde or not. When

the camera is set to the photometrical mode, the improved
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type or ordinary type flas? device coupled to the camera
11 is monitored in the step STlOO,‘ This monitoring is
carried out by watching whether the output voltage of
'Eomparator shown in Fig, 2 is low or high level.

In succession, after issuing instruction to the
other routines for the aperture, photometry and exposure
calculations, one of the proqraﬁ corresponding to the
improved type flash device and ordinary ﬁype £lash device’
is selected.

In the case where ' the 'coupiing of tﬁe' improved
type flash device is monitored in the step ST100, the
program processings of step ST101 to ST102 are carried

~out. Meanwhile, wvhen the coupling of the ordinary type’
flash device is monitored, the program processing of steps
éTlOB and ST104 are executéd. .

In the steps ST102~ST102, the flash data is input:
to the camera 11 after the puise -signal Pz occurs.
Namely, the ?rogram processings are executed so that after
the pulse signal P; is output to the terminal C as the
control signal from the drive circuit 46, the serial clock
signal is input through the terminal R and transistor 44
and the serial signal through the terminal Q and

transistor 37.
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When the ready signal is Enpuﬁ from_the terminal
Q, £lash ;eady condition %s detected and the operation
proceeds to the next step.

In the next step, after the pulse signal P; is
generated, the camera data is transmitted to the flash
device 10. That is, the program processing is executed so
that after the drive circu.it 46 of PFig. 2 outputs the
pulse signal P; to the terminal C as the control signal,
the serial clock signal 4is output .to the terminal R
through the transistor 44 and the serial " signal to the
terminal @ through the transistor 43.

At the beginning of the steps ST10l1 ST102, the
interrupﬁion is inhibited and at. the end of these steps,
the interruﬁtion is allowed.

In the case where fhe ordinary tyfe flash-device
is monitored, the ready signal to the R terminal is
watched and the pulse counting is carried out, after the
-shutter release, until adequate expose and the guench
signal is output from the terminal Q to stop the fléshing.
Or after shutter reléasiné,the guench signal is output
from the terminal Q, upon suitable exposure being
obtained, by a well-known 1light quantity integration
circuit (not shown).

In response to the quench signai, an LED symbol

indicating correct f£lash exposure being accomplished is
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displayed for a certain period of time, two seconds for
instance in the viewing finéer. )

According to the present invention, the above
" described certain perioﬁ-of time can be set and detected
without any timer circuit and the like.

As shown in Fig. 4{ one cycle of data transmission
between the camera and the flash_ﬁevice is about 100 msec.
accordingly, by counting the number of data transmission,
it is possible to set the desired period of time. More
épécificéliy; in case Gf. tu:hing—on the LED for two
séconds, this is achieved .by turning-on the LED for the
period of time in which the data transmission is carried
out twenty times. Further, in case of turning-on the LED
intermittently'so as to have the fregquency of 1Hz, this i;
accomplished by turning-on the FZT for the period of time
in which the data transmission is carried out £five times
and by turning-off it for the same period of time. Figqg.
25 is a flow chart for the former case. This sub-routine
shown in Fig. 25 is to be inserted after the "SET COUNT"
in the main routine shown in Fig. 6

According to the present invention, the method of
displaying the quench display in the improved flash device
is different from that in the ordinary flash device. More

specifically, in the case where the ordinary flash device

is coupled, the intermittent quench dlsplay is carrled out
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n.:d\ﬂ”re in the DPU whereas in the case where the
 ved flash device is coupled, the intermittent quench
Lay i5 carried out by software of the microcomputer.

Fig. 21 is a ci:-‘:cuit diagram showing peripheral
g around the terminal R. Fig. 22 is a circuit
cam showing an equivalent circuit for producing the
ch signal in the case where the improved flash device
upled to the camera body 'and FPig. 23 is a circuit
am showing an equivalent circuit therefor in the case
the -ordinar-y flash' device " is .coupled. - 1In the
e‘_;” the. same elements bear the séme reference

tals in the other figures.

In Fig. 21,-if the flash which is coupled to the

and the high level signal is inverted to the llow
.1._._signal by the inverter 130. An AND gate 131 is

d disable by the output of the inverter 130. In

~an AND gate 139 is also rendered disable.
gultaneously, the outputs of the inverters 130 and 141
lbplied to a NOR gate 138, and thus the output of the
_afe 138 is of high -level. Thus, an N-ch FET is
Aed-on- resulting in rendering transistors 38 and 135
:Qnductive. As a result, AND gates 136 and 137 are

fendered disable and the resultant circuit is as
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shown in Fig. 22. Consequently, by varying the output of

the register 111, the output of the- AND gate 132 can be

varied ‘to thereby subject an N-ch FET to an ON/Off

operation so that the LED 112 is turned-on intermittently.
by the software of the micfocompu;er 15 as described
above.

Next, in Fig. 21, the AND gates 132 and 139 are
made disable by setting the register to the low level. 1In

this case, since the output of the inventor 130 is of high

level,- the output of .the NOR gate 138 is of . low.level. .

Accordingly, the N-ch FET is rendered non—conductivei
Thus, the resultant circuit is as shown in Fig. 23.

In the ordinary £lash device, what passes through
the terminal R 1is two signals, one being the 'charge
complefion signal and the other being the quenéh displey
siénal. The former has a relatively high signal level
zbove 2.4V indicating the completion of charging whereas
the latter is a pulse signal having a frequency of 2.5Hz
and having a signal 1level of zbout 1.0 to 1l.6V. The
latter is produced for about two seconds. As described
above, the two signals are'diﬁferent from each other in
the signal level.

. In Fig. 23, in order to produce the quench display
signal, the transistor 135 is adapted to be rendered

conductive by a lower voltage
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Uéon the completion of charging, the transistors
38 and 135 are both rerndered conductive by the above
cescribed charge completion.signal resulting in the AND
gate 137 being madé disable and the AND gate 136.being
rmade enable. The ouipﬁt of the transistor 38 sets the
terminal 133 of the microcomputer 15 to high level so that
the microcomputer 15 detects the completion of charging.
In response to the high level 'signal, the register 111 is
set to high level, as a result'of which the AND gates 136

and 133 .are rendered .enable to thereby turn-on -the -N-ch'- -
FET 134 to turﬁ-on the LED 112.

In case of the quench display signal, the signal
level thereof 1is relatively 1low, and therefore it is
impossible to render the transistor 38 conductive. Due to
the pull-up functi&n of a resistor, the AND gate 136 is
made disable. As a result, the remaining circuit is as
shown in Fig. 24. In the cifcuit of Fig. 24, when the
guench display signal is applied thereto, the transistor
135 is subjected.to the ON/OFF operation. In this case,
since the AND gates 137 and 133 are both rendered enable,
the N-ch FET is also subjected to theﬁON/OFF operation to
thereby turn-on the LED 'll? intermittently. Thus, as
mentioned above, the operation of the LED 112 can be

" controlled by the hardware.
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In the next program, finder display and generation

of a alarm sound are instricted to the other routine but

such operations are repeated until termination of the
prééet time of timer.

The symbol A “indicates a connector and these
connectors are all combined.

Thesé steps ST105 ST110 indicate the areas for
discriminating generation . of iﬁterruption and even when
the interruption is confirmed in any steps, the operation
immediately returns to the "initial portion of program.’

The interruption is <carried out through éhe
interruption loop shown in Fig. 8 when the release mode is
set. When the interruption is carried out, the main
program stops once and the program shown in Fig. 8 is
executed. Théreby, the pulse signal P3 is output to the
terminal C as the control signal from the drive circuit 46
of Fig. 2 and the interruption is confirmed in any of the
steps ST10S5 ST110.

Accordingly, the setting of release mode is
detected and the program processings for shutter control
and release mode reset are carried out.

(2) In the case Qhe:e the improved type £flash

device 10 1is coupled to the ordinary type

camera:
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When +the flash device 10 4is —coupled to the
ordinary type camera, since this camera is not provided
witﬁ the terminal corresponding to terminal- Cp, the
terﬁinal Cp becomes an idle terminal.

Therefore, thi; terminal Cp is maintzined 1low
level and an output of "low" level of the inverter 25 is
continuously appiied to the microcomputer 15.

When iﬁ is discriminateé that the flash device 10
is coupled to the ordinary type camera, the flash device
10 changed its operation mode to the ordinary £flash device
opeiation mode. Accordingly, the ready signal is ouéput
from the terminal Rg through the transistor 27 of Fig. 2
to the R terminal of ordinary type camera. On the other
hand, the flash data and camera data are input or output
by the well known method, for example, the =zaperture data
is output to the Q terminal of ordinary type camera from
the terminal Qg through the transistor 26 and the guench
signal is azpplied to the termihal Qo after the start of
flashing. Therefore this flash device 10 operates is the
ordinary flash operation mode.

Meaﬁwhile, when the power switch 30 is turned-on,
the transistor 32 is rendefed_conductive to thereby turn-
on the ﬁower transistor 33. When the microcomputer 15
discriminates the ordinary type camera being coupled, the

transistor can no longer be turned-on. Accordinrgly, the
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flash device circuit is not set to the power holding
condition but the power %ransistor‘ 33 continuously be
fendered conductive until the flashing becomes ready
(until a main capacitor reaches the predetermined charged
voltage) and therea ‘ter it returns to the OFF state.

It is also possible that the ON period of power
transistor 33 is determined to a very short period while
it is not in the power holding étate and a power switch is
separately provided for the power éupply circuit such as a
main capacitor and the like. ) : oL

(3) In 'the case where the ordinary type flash

device is coupled to the improved type camera
11:

Wﬁep'the ordinary type flash device is coupled to
the camera 11, since this flash device is not provided
with the terminal corresponding to the terminal C, the
terminal C becomes an idle terminal.

Therefore, when the drive circuit 46 generates the
control signal, the voltage at the terminal C becomes high
level, a low voltage output of the comparafor 48 is input
to the microcomputer 36 and the camera discriminates that
the ordinary type flash éevice is coupled. Namely, eas
described with the flowchart of Fig. 7, the coupling of
the ordinary type flash device is monitored in the step

ST100 and the program processings of steps ST103 and ST104
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are carried out. As a result, the camera 11 is put in the
operation mode for the iordinary “type flash device.
Accordingly, the transmission of the camera data and the
flash data is accompiished to carry out the .flash
photographing by a wefl.known method. For example, the
ready signal 1is applied through the terminal R and
transistor 38, the aperture data signal is applied through
the terminal Q and transistor 37 and the gquench signal is
output through the transistor 43 and terminal Q.

While the clip—on type flash device 10 has been
explained, the present invention can also be adopteé to
the grip type £flash device.

(4) In the case where the improved type flash
device 10 is provided with the flash devices for
increasing an amount of flash light:

Fig. 9 is a circuit diagram showing an examéle for
electrically connecting a flash device 50 for increasing
an amount of flash light to the improved type flash device
10. The £lash device 50 has the same structure as the
improved type flash device 10. Terminals Xg, Ro: Qo: Co:
Ggp ©of these flash devices 10 and 50 are connected in
common, respectively, by a distributor 51 and the
terminals of the flash devices 10 and 50 are electrically
connected to those of the improved type. camera 11 through

terminals Xgi, Rpir Qoi, Cois Gg1 Of the distributor 51.
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The flash devices 10 and 50 are provided with
input/outéut circuits ‘for the- serial signals,
respectively, as shown in Fig. 10. As éhown in Fig. 10, a
" transistor 226 and a resistor 222 form an emitter follower
circuit, whereas a transistor 526 and resistor 522 also
form an emitter follower circuit. The circuit elements
described above constitute an OR 1logic circuit. The
transistor .526 and the resistor 522 of flash device 50
form the output signal path of flash data, while the
tr#nsistor 516 and the resistor 519 form the input signal
path 6f camera data. Reference number 515 denotes a
microcomputer.

With such on OR logic circuit, "0" output is
produced at the terminal Qp; td outpu£ the ready signal
when Both transistors 226 and 526 are turned-off. Since
the signal output is carried out in the level "0", the OR
lqéic circuit is regarded as a NOR logic.

That 1is, in thg flash devices 10 =and 50 the
transistors 226 and 526 are turned-off when they become
ready for flashing. In this case, the output "0" of
terminal Qgj is combined with a particﬁlar signal "1" and
the thus obtained ready.signal "0, 1" is transmitted to
the camera. The particular sggnal "1" is set by detecting
the coupling of the. flash device or the flash device 50

for increasing the flash light amount.
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Whén both the.élash devices 10 and 50 have been
not yet placed in the flash-ready state, both transistors
226, 526 are rendered conductive. If one of the flash
~devices 10 and 50 has been .placed in’' the flash-ready
state, one of -the transistors 226 and 526 is made
conductive and an output of the terminal Qp) becomes "1".
Therefore, the signal "1, 1" which indicates that the
flashing has been not yet re2dy is transmiéted to the
camera. ’

Fig. ll is a block diagram showing OR 1ogz.c in
51mollf1ed form.

As will be obvious from the above description,
when one of the f£lash devices 10 and 50, for instance, the
flash - device 10 Dbecomes ready. for flashing £first, a
current flbwing through the transistor 526 is divided into
tﬁe flows, one flowing through the resistor 522 and the
other flowing through the path of resistors 519, 219, 222.
"But such current is low level aﬁd the transistor 526 is
re?eatedly turned-on and off according to the switching of

the

n

the output of the flash data signal and the input o

camera data signal. Therefore, the operation consumes
least electrical power and further in the above operation,
a small current flows into tﬁe resistors 219 and 222 of
the flash device 10 and it does not .give any adverse

influence on the operaulons of the flash device 10. The
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transistors 226 and 526 of the flash devices 10 and 50
allow the other serial sidnals such" as an aperture data
and the 1like to pass there through as the flash data
sigﬂal immediately before or after the output of the.flash
data signal which indiéates whether the flashing is ready
or not.

In addition, while the flash data signal is being
output as described above, the transistors 216 and 516
included in the input circuits of the flash devices 10 and-
50 are maintained non-conductive.

It is considered to constituté the signal output
circuit including the emitter follower circuits using
field effect transistors which are low in power
consumption.

Fig. 12 is a circuit diagram showing an example of
the signal output circuit in.which the inverter including
MOS P-channel FET 252 and MOS N-channel FET 253 is
provided to tbe flash device 10, while the inverter
including FETs 554 and FET 555 to the flash device 50.

However, such a signal output circuit is not
suiteable because a circuit short circuiting the power
source is when one of the'flash devices 10 and 50 becomes
ready for flashing. For instance, when the flash device
10 becomes ready for flashing and an inverter input

becomes low level, an FET 252 is turned-on. In this case,
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if the flash device 50 has not yet been placed in the
flash-ready state, the invérter input®is in the high level
to #hereby render the FET 555 conductive; To this end, a
current flows as indicated by é dotted line and the power
supply is short-circuiéed.

The flash device of the clip-on type has been
described above, but the é;esent invention can’ also be
adopted to the grip type flash.device. The number of the
flash device for increasing the flash light. amount is not
limited to one, and a'plurality'of flash devices may alsé
be coupled and they are also subjected to an OR 1logic
function.

Furthermore,” the signal output circuit of the
present invention is not limited to the improved type
flash device 10 and is available as a ready signal output
circuit of an ordinary flash device.

Fig. 13 is circuit diagram showing a power source
circuit for use in a flash device having an auxiliary
light source, which. is to be used with a photographing
camera having an auto-focusing capability. °~ In Fig. 13,
reference numeral 311 denotes a battery; 312, a power
supply switch having a movable contact which selectively
contacts with stationary contacts a, b and c; 313, an
oscillation transformer including a primary coil P, a

secondary coil S and tertiary coil T. A transistor 314
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coqnected to the positive bus of the battery power supply
311 between the primary coil P and a power supply switch
312 is an oscillation transistor.

This oscillation transistor 314 is provided as the
grounded base transistor and the base thereof is connected
to the negative bus of the battery 311 through an SCR 315
and a resistor 316. A capacitor 317 provided between the
emitter of oscillation transistor 314 énd the cathode of
the SCR 315 forms a time constant circuit with the
resistor 316.

One end of the secondary coil S .of the
oscillation transformer 313 is connected to the cathode of
the SCR 315 whereas the other end thereof is connected to
the rectifying diode 318 The tertiary coil T is a power
supply coil which compensates for .voltage drép of the
battery 311 by wutilizing its induced voltacge. The
respective member 313~318 form a DC-DC converter.

This DC-DC converter is allowed to oscillate, when
the transistor 19 having the emitter connected to the
positive bus is turned-on so that a current £flows into the
gate resistor of the SCR 315. Moreover, this transistor
319 is turned-on or off by controlling a bias curreat of
the transistor 319 by the traﬁsistor 320 having an emitter

coupled to the negative bus.
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Meanwhilé, a block 322 connected to the power
supply switch 312 through®' an anti-reverse current diode
321 constitutes a regulator with a resistor 323 zand a
diode 324 2and an 6utput voltage of the regulator is
applied to a microconputer 325 as a voltage dJetection
circuit. for main capacitor and a signal processing
circuit.

In addition, the regulator 322 is connected to the

tertiary coil T of the oscillation transformer 313 through
the anti;reverse current diode 326 and an induced voltage
generated on the tertiary coil T s lsmoothed by a
capacitor 327 during the oscillation of the DC-DC
converter and the smoothed voltage is applied to the
regulator 22 as an input voltage.
The voltage detection circuit described  above comprises
bleeder resistors 329 and 330 provided in parallel with
the main capacitor 328 in the output side of the DC-DC
converter, an operational amplifier 331 which receives the
power supply from the regulator 322 and a high input
impedance circuit 332.

A divided voltage defined by the bleeder resistors
329 and 330 is applied to an inversion input terminal of
the operational amplifier 331 whereas a reference voltage

is applied to a non-inversion input terminal thereof. The

operational amplifier 331 is also provided with a resistor
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333 and a-diode 334 which apply positive feedback to the
non~inversion input termindl in order to give hysteresis
- characteristic to an output voltage approximately egual to
a tﬁreshold voltage.

The high impedance circuit 332 is also an
operational amblifier having a non-inversion input
terminal to which the output of the operational amplifier
331 is applied. A reference 'voltage is applied to aﬁ'
inversion input’ terminal of the amplifier 331 which
6utputs=the"flash ready sighal.

| The microcomputer. 325 operates to output the
flash data signals such as a reédy signal and an aperture
data signal to the camera as shown in Fng 14(c), and to-
receive the camera data signal such as an auxiliary light
source lighting instruction signal and a quench signal as
shown in Fig. 14(d). Thé microcomputer 325 acts as the
signal processing circuit to process these signals
according- to a serial clock signal shown in Fig. 14(b).

Fig. l4(e) shows the timely of the'auxiliary light
source being turned-on in response to " the lighting
instruction signal of Fig. 114(4d). Further, Fig. 1l4(f)
shows the timing of thé start of automatic focusing
operatién in response to a signal contained in the seriai

signal of Fig. 1l4(c) representing that auxiliary 1light

scurce 400 has been turned-on. — " e
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The microcomputer 325 is provided with a selection

switch 335 and this switch' 335 selects the operation mode.

The selection switch 335 has a movable contact
which selectively contacts with one of stétionary.contacts
a, b and ¢ in conjunction with the power switch 312. When
the switch is set to the contact a, the microcomputer 25
is set to the first operation mode. When it is set to the
contact b, the migrocompute} is set to the second
operation mode. The contact c is én OFF position.

In the first operation mode of theé microcomputer-
25, a.high level output signal S; is applied toithe base
of transistor 320 to allow an oscillation of the DC-DC
converter. 1In thg second operation mode, since the output
signal Sz is set to the low level, the osciila;ion of the
DC-DC converter is stopped.

The output signal S; is supplied to one iqput
terminal of an OR gate 337 through an inverter 336. This
OR gate 337 has another input to which the output S; of
the voltage detection circuit is applied. The output Sj3
of the OR gate 337 is applied both to the microcomputer 25
and to the base of a transistor 340'which forms a drive
circuit of a light emittiﬁg diode 339 through the inverter
338.

This light emitting diode 339 is turned-on to emit

light' when the main capacitor 28 is charged up to - a
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predétermined voltaée level indicating that the flashing
is ready. ' .

Meanwhile, the microcomputer 325 outputs an output
signal 8y unéer a certain condition in order to operate
the drive circuit of th; auxiliary light source 341l. This

drive circuit outputs the signal S;. When the signal Sy

changes to low level from high level, the transistor 343

‘which receives the high voltage output of inverter 342 at

the base is turned-on to thereby render the biased

transistor 344 6ondu¢tive to enefgize the auxiliary light

source 341.

In Fig. 13, the auxiliary light source 341 is a
filament lamp, and the power is .fed from the battery 311.
A red-color filter 345 is provided in the projecting path
of this auxiliary light source 341l.

The filter 345 is not always required. Reference
number 346 desiénates a flash discharge bulb; 347, a
trigger circuit; 348 and 349, SCRs; 350, a commutation
capécitor forming a flash stop circuit together with the
SCRs 48 and 49; and 51, a control circuit thch energizes
the flash stop circuit. These members and circuits are
well known. |

Next, an operation of such an embodiment zs above

will be described hereunder.
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(1) In case of the power switch 312 being set to

the contact a:
When the power switch 312 is set to the contact a
from the OFF position contact ¢, the selection switch 325
is also set to the cohtact a. In this timing, the main
capacitor 328 is not charged. Under this condition, the
microcomputer 325 is set to the first operation mode, and
thus the output signal .S; is of high level. Therefore,
the transistor 320 is turnéd-on so that the transistor 19
is forward biased. When the éapacitor 317 is charged up
to a predetermined value, the transistor 319 is turned-on
to thereby apply a gate voltage to the SCR 315. When the
SCR 315 is turned-on, the oscillation transistor 314 is
also turned-on. The SCR 315 receives at a  cathode a
reverse electromotive fo?ce genera£ed on the secondary
coil S of the oscillation transformer 313 immediately
after the ‘oscillation transistor 314 is turned-on, &and
thus the SCR 315 is rendered non-conductive. Then, the
oscillation trapsistor 314 is turned-off. The DC-DC
converter oscillates as the repletion.of ON and OFF states
of the oscillation transistor 314 to thereby charge the
main capacitor 328.
Meanwhile, when the DC-DC converter oscillates, an

induced voltace generated on the tertiary coil T is
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applied to the regulator 322 as an input Qoltage through
the diode 326 often smoothi;g by the tapacitor 327.

In this case, if the induced voltage value is
lower than the voltage.value of the battery 311, the
voltage of battery 31i becomes an input voltage to the
regulator 22. On the contrary, when it is hiéher than
that of the Dbattery 311, this voltage becomes an input
voltage. Such a fact that the induced voltage is
. relatively high represents that the battery 311 shows
VOIEage:d;op due to the consumption. | |

The regulator 22 whose input voltage 1is
compensated as described above, can output a stabilized
voltage with high accuracy and this output voltage is
supplied to the voltage detection circuit 1nclu01ng thé
oneratﬁonal amplifier 331 and the nlcrocomouter 325 as the
power supply.

An output of the operational amplifier 331 |is
adapted to be not inversed, while the charging voltage of
main capacitor 328 reaches the flash ready Qoltage of the
flash bulb 346, The high input impedance circuit 332
operates output the signal S; in response to the high
level of this signal and the signal S; is applied to the
OR gate 337. The microcomputer 325 provides the outpﬁt
signa; S2 of high level. This output siénal S, is applied

to the OR gate 337 through the inverter 336 and therefore

1
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the OR gate 337 provides an output signal S3 of high
level. )

Since the transistor 340 of the drive circuit is
maintained non—conduct%ye while the output signal S3. is of
high level, the light emitting diode 339 indiczting the
flashing ready condition is not turned-on. Moreover, the
output signal S3 of high level is also applied to the
microcomputer 325. In response to the signal S3, the
microcomputer 325 operates’ to output a lighting inhibit
signal for an augliary ligﬂt'source 341 to the camera as a
flash data. Since no lighting instruction signal for the
auxliary light source 341 is transmitted from the camera,
the output signal Sy is kept at the high level. As a
result, the transistors 343 and 344 of the drive circuit
are méintained‘ non-conductive and the auxiliary 1light
source 341 is turned-off.

When the charging of main capacitor 328 proceeds
and thé charging voltage reaches fhe flash ready voltage,
the output signal of the operational amplifier 331 is
inverted to a low 1level output. However, since the
operational amplifier 331 has the hysteresis
characteristic, as the chatging voltage of the main

capacitor 328 becomes higher, the output voltace of the

operational amplifier 331 is pulsated within a certain

range in a low voltage level.
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The output signal S; of the high input impedance
circuit 332 changes to the low level from the high level
in accordance with the low level output of the operational

" zmplifier 331 and the output signal S3 of the OR gate 337

becomes low level.

The transistor 340 of the drive circuit is turned-
on to turn-on the light emitting diode 339 indicating the
flashing ready condition when the ‘output signal S3 of the

- OR gate 337 becomes low level. |

In response to .the output signal S3 of the low
level, the microcomputer 325 operates to transmit a signal
to the camera as the flash data signal,which allows the
auxiliary light source 341 to light.

Under the above operating condition, upon the
application of the 1lighting iﬁstruction signél of the
auxiliary. light source 341 from the camera, the output
signal S; changes to the 1low 1level signal, and the
transistors 343 and 344 are turned-on to supply the power
from the battery 311 to the auxiliary light source 341.

As described above, in the case wﬁere the power
switch 312 and the select;on switch 335 are set to their

terminals a, respectively, the DC-DC converter is allowed

to oscillate, and the auxiliary 1light source 341 |is

inhibited to light until the main capacitor 328 has been

—_— .

charged up to the flash ready level.
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(2) In case of the power switch 312 being set to
the contact b: .

When the'power switch 312 is set to the stétionary
éongact b from the OFF contact c, the selection switch 335
is also set to the congéct b.

. Assuming that the main capacitor 328 is noF
charged, the @icrocomputer 325 is put in the second
operation mode to output an outﬁut signal Sz of low level.
in response to the low level signal Sz, the transistors
319 and 320 are. maintained non-conductive, the oscillation
of DC-DC converter ié inhibited.

In this case, since the oscillation of DC-DC
converter stops as described above, no induced voltage 1is
generated in fhe tertiary coil T. Therefore, only a
voltage of battery 311 is applied to fhe regulator 322 as
an input voltage. However, since power consumption is
very small in the DC-DC converter, the battery 311 shows a
little voltage drop and the output of the regulator 322
acts as a stabilized voltage.

Applied to the OR gate 337 is the high voltage
output signal S; of the high input impedance circuit 332
and the high voltage outpdt signal S; of the microcomputer
325, and therefore the OR gate 337 produces an output

signal S3 of high level. As a result, the transistor 340
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of the drive circuit is maintained non-conductive and the

light emitting diode 339 is not allowdd to emit light.

When the microcomputer 325 outputs a high voltage
signal S3, the selection switch 335 is'set to the contact
b and the microcomp;ter 325 is thus in the second
operation mode. Therefore, the signal which allows the
liéhting of the auxiliary light source 341 is transmitted
immediately to the camera. -

Accordingly, if the lighting instruction signal of
‘the auxiliary light Source 341 is applied from the camera,’
the output signal S4 becomes low level, so that the
transistors 343 and 344 of the drive circuit is turned-on
to thereby light the auxiliary light source 34l.

Assuming that the power sﬁitch 312 &and the
selection switch 335 are set to their contact b under the
condition that the main capacitor 328 is charged to the
level higher than the flash-ready level, the output signal
Sy of the high input impedance circuit 332 is in the low
level but the output signél S3 of the OR gate 337 is also
of the high level, and therefore, the saﬁe operation as
described above is also carried out.

But, in such a case,.- the light emitting diode 339
is maintained turned-off even in the <case where the
charging voltage of main capacitor 328 reaches the flash-

ready level. When the power switch 312 and the selection
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switch 335 are set to the contact b, the DC-DC converter
stops oscillation and the a;xiliary‘light source 341 is
allowed to light. |

- As described above, when the flash device of the
present invention is:coupled to the improved type camera,
the improved flash mechanism is put in an operation mode
corresponding to such a camera. On the other hand, when
.the flash device is.coupled to the ordinary type camera,
an ordianry flash mechanism is put in an operation mode
‘corresponding to such a camera. ‘Therefore, the camera- to
be coupled is not restricted and the flash device of the
present invention has compatibility for a variety of
cameras.

_With such a flash device, terminals Ro, Qp are
used as the terminals for transmitting respective data
signals in the ope;ation modes of the ordinary type flash
mechanism and improved type £flash mechanism, and thus it
is on_ly necessary to provide a control. terminal Cg for
switching the operation mode in order to provide the
improved type flash mechanism. Accordingly, the a number
of terminals for electrically conngc£ing the cémera may be
minimized.

Moreover, the control terminal is provided to put
the ordinary flash mechanism and the improved flash

‘mechanism in an operation mode selectively. It. is
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discriminated whether thé flash device is coupled to the
ordinary type camera or to the improved type camera from
the change of voltage at the «control terminal.
-Accoréingly, this discriminating meaﬁs can be formed by a
resistance member conneéted, for example, to the control
terminal and therefore the present invention is
advantageous of being simple in construction.

In the case-where an ordinary type flash device is
coupled to a camera of the present invention, a control
terminai voltage is unchanged because this flash device is
ndé provided with a.control terminal corresponding to the
control terminal of the camera. In the side of camera, it
is discriminateé that the ordinary type £flash device is
coupled and the -camera meéhanism interlocking with the
ordinary type flash device is put'in the operation mode.

In the case where an improved type flash device is
coupled to the present camera, the control terminal of the
camera 1is electrically connected with, the control
terminal of the flash device and thus a control terminal
voltage changes. As a result, it is dﬁscriminated in the
camera side that an improved type f£lash device is coupled
and the camera mechanism iﬁtenlocking with the improved
type flash device is put in the operation mode.

As described above, the power supply circuit of

the present invention includes a regulator to which a DC
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voltage of battery power supply is applied, a power supply
coil which is provided to the oscillation transformer of a
DC-DC converter and a smoothing capacitor which smooths an
indﬁced véltage genérateq on the power supply coil.. when
the DC voltage of éhe battery is 1lowered than a
predetermined value, the induced voltage compensates for
voltage drop. Consequently, the power supply circuit can
serve as a constant power séurce. which can sup?ly 2a
stabilized power to a signal ﬁrocessing circuit requiring
a constant reférence voltage. .

. In the power supply circuit for the flash device
having an auxiliary light source of the present invention,
the signal processing unit is put in the first operation
mode to allow the auxiliary light source to light_ﬁhen the
main capacitor is charged up to the flash ready level and
when the signal processing unit is then put in the second
operation mode, the charging operation of main capacitor
is stopped and immediately the auxiliary light source is
allowed to light.

Accordingly, since the auxiliary light source is
caused to light under the condition that power consumption
in the battery due to £he .DC-DC converter is lowered
remarkably or the oscillation operation of the DC-DC

converter is stopped, sufficient power is supplied to the
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auxiliary 1light' source f£from the battery' resulting in
obtaining sufficient amount of the light.

Furthermore, since the auxiliary light source can
" be 1lit freely regardless of the charing condition of thé
main capacitor, it i; possible for a photographer to
observe, the focusing condition and photographing angle
through the view finder prior to the flash photographing.

Moreaver, according. t; the present invention,
- after the camera receives a signal representing the fact
that an auxiliary light source in the flash device is put
in a 1lighting condition, a signal for turning-on the
auxiliary light source is then transmitted to the flash
device and after the confirmation of 1lighting of the
auxiliary 1light sou;ée, an auto-focusing operation is

carried out. Further, the auto-focusing operation is

started after time lag until the complete lighting of the

auxliary light source is obtained, and thus the =zauto-
focusing operation is accomplished effectively.

Therefore, incorrect focusing is hardly occurred.
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CLAIMS:

1. A flash device for a photographic camera
comprising an ordinary ilash mechanism, an improved
flash mechanism including a part of said ordinary
flash mechanism, an operation mode switching means
which selectively switches the operation mode of said
flash mechanisms and a control terminal which is
érovided in addition to terminals electrically
connecting said drdinary flash mechanism to said
photographic camera, said control terminal
electrically coupling said operation mode switching
means to the camera and the switch of operation mode
of said ordinary flash mechanism and said improved
flash mechanism being changed by said operation mode
switching means in response to an input signal to
said control terminal. '

2. The device as claimed in claim 1 wherein said
operation mode switching means comprises a resistance
means which is connected to said control terminal to
change a terminal voltage wﬁen a -signal is applied to
said control terminal and to maintain the terminal
voltage unchanged when the signal is not applied to
said terminal, said improved flash device being put
'in the operation mode in response to the change of
control terminal voltage whereas said oxdinary £lash
mechanism is put in the operation mode in response to
the unchange of terminal voltage.

3. A multi-mode flash device for - use with both a
standaxd photographic camera and a multi-mode
photographic camera '(ll), said multi-mode flash
device (10) having a flash.light generating means in
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which energy accumulated in a main capacitor that is

- 68 -~

charged by a DC-DC converter boosting a low voltage
-produced by a DC power' source is converted into
optical energy to produce a flash of  light,
comprising:

a signal processing means which is switchable
selectively between. a first switching mode and a
second switching mode by a switching means; and .

an auxiliary . light source for automatic
focusing, which is éctuatable by said DC power source
under control of said signal processing means,

wherein when said signal processing means is
switched to said <£first switching mode, said DC-DC
converter is allowed to oscillate and said auxiliary
light source becomes ready in response to a detection
signal from a voltage detection circuit, said
detection signal indicating that said main cépacitor
is charged ﬁp to a predetermined'voltage, and

wherein when said signal processing means is
switched to said second switching mode, said DC-DC
converter stops the oscillation and said auxiliary
light source becomes ready, said signal processing
means receiving a lighting instruction signal from
said multi-mode camera (1l1) in the flash ready state

to control the illumination of said auxiliary light
source.

4. A flash device comprising:

a main capacitor (328);

means for receiving a DC power souxrce (311);

a DC-DC convertexr (113-318) for boosting a DC
voltage supplied from said DC power source to charge
said main capacitor (328);.

a constant voltage supply means including a
signal processing circuit (325) for transmitting and
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receiving a data signal between said flash device
(10) and a photographic camera (11);

a regulating means (322), connected for
receiving said DC Qoltage supplied from said DC power
source (311), for supplylng DC power to said constant
voltage supply means;

a coil (T) coupled to an oscillation
transformer (313) included in said DC-DC converter;
and . '

a smoothing capacitor (327) for smoothing an
induction voltage in said coil caused by oscillation
of said DC-DC converter, said smoothed voltage being
applied to said regulating means (322) as an input
voltage. |

" 5. A flash device arrangement compriéing:

a plurality of flash dévices (10) capable of

transmitting a flash data signal to a photogréphic
camera (11)'and receiving a camera data signal from
said photographic camera (11); and

a signal output means for each flash device for
producing said flash data signal, which is formed as
an émitte: follower circuit; -

wherein said emitter follower circuits of said
plural flash devices constitute an OR logic circuit.

6. A flash device arrangement as defined in Claim
5 wherein when said plural flash devices become ready
for flashing, the OR logic circuit operates to
produce an output signal indicating that all of said
flash devices are ready for flashingx when said flash
data signal is in a low state.

7. A photographic camera compatible with improved

and ordinary type flash devices comprising respective
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terminals which eléctrically contact with an ordinary
type flash device, a control terminal which
‘electrically contacts with an improved type. flash
device having said terminals and means for detecting
the coupling of an ordinary type flash device to said
camera in response +to' no change of the terminal
voltage of said control terminal detecting the
coupling of an improved type flash device in response
to the change of the termlnal voltage.

8. A photographic camera system comprising:

a multi-mode photographic camera (11) and a
multi-mode flash device (10), said multi-mode
photographic camera (11) having a first camera
operation mode for operation with said multi-mode
flash device (10) ‘and a second camera operation mode
for. operation with a standard flash device, said
multi-mode flash device having a first _flésh
operation mode for operation with said multi-mode
photographic camera (11) and a second flash operation
mode for operation with a standard photographic
camera; _ '
' a first control terminal (Co) providéd on said
multi-mode flash device (10) for connection to said
multi-mode photographic camera (11);

a second control terminal (C) provided on said
multi-mode camera (11) for connection to said
- multi-mode flash device (10), said second control
terminal (C) being electrically connected to said
first control terminal (Co) when said multi-mode
flash (10) is mounted on said multi-mode photographic
camera (11); and _

a control circuit. (46,47,21,24) for causing
variation in voltage to occur at said first and

second control terminals (C,Co) when said first and
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second control terminals are coupled to each other;
and
' said multi-mode photographic camera (11) and
multi-mode  flash device (14) being placed
automatically in said first camera operation mode and
said first flash operation mode, respectively, upon

detection -of said wvariation in voltage at said first
and second control terminals (C,Co).

9. A system as d;fined in Claim 8 wherein said
multi-mode photographic camera (11) is automatically
placed in said second camera operation mode when
there is no variation in voltage across said second
contrel terminal (C) when said standard flash device
is coupled to said multi-mode photographic camera
(11).

10. A system as defined in Claim 8 or 9 wherein
said multi-mode flash device (10) is automatically
placed in said second flash operation mode when there
is no wvariation in voltage across said first control
terminal (Co) when said multi-mode flash device (10)
is coupled to said standard photographic camera.

11. A system as defined in any of claims 8 to 10
wherein said multi-mode photographic camera (11)
further comprises:

a signal source (36) for transmitting first,
second and third control signals through said first
and second control terminals (C,Cd) to said
multi-mode flash device (10); and |

a signal 'switching control means for
selectively allowing a camera data signal to be
transmitted from said multi-mode photographic camera
(11) to said multi-mode flash device (10) in response
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to said <first control signal and for selectively
allowing a flash data signal to be transmitted from
said multi-mode flash device (10) to said multi-mode

photographic camera in response to said second
control signal, .

said signal switching control means operating
so that said third control signal is transmitted when
said multi-mode photographic camera is put in a
shutter release mode, so as to place said flash

device in a light emitting processing mode.

12. A system as defined in Claim 11 wherein said
multi-mode photographic camera further comprises:

means for repeatedly. transmitting said first
and second control signals with a predetermined
period, and ' . -

wherein one of said mﬁlti—mode photographic
camera and said multi-mode flash device comprises a
counter for counting said first and second control
signals to thereby detect the number of the signal
transmissions, wherein the counting period of time of
said counter is detected to be used as a timer.

13. A system as defined in Claim 11 oxr 12 wherein
said multi-mode flash device further comprises:

a signal processing circuit, and wherein

during first camera data transmission to said
multi-mode flash device, a camera '~ mode signal
contained in said camera data signal is transmitted
as predetermined dummy data so that said multi-mode
flash device uses said dummy data to carry out a

parity check in said signal processing circuit.

14. A system as defined in any of claims 11 to 13

wherein there is provided an auxiliary light source
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for automatic focusing which is actuatable under
control of said control means.

15. A system as defined in Claim 14 wherein when
said auxiliary light source is illuminated, a signal
indicating said illumination of said auxiliary light
source is transmitted to said multi-mode camera (11)
as a part of said flash data signal, and

wherein said multi-mode camera (11) is operable
to perform an au%omatic focusing operation ip
response to said flash data signal.

16. A system as defined in any of claims 11 to 15
wherein said flash data éignal includes a signal
indicating a guide-number to be supplied to said.
multi-mode camera (1l1), said signal indicating said
guide-number Being prevented from being supplied to
said multi-mode camera (11) when said flash is set to
a bouncing operation.

17. A system as defined in any of claims 8 to 16
wherein said multi-mode photographic camera further
comprises: -

a display circuit having a display unit which
is capable of being switched in response to a change
from said first operation mode to said second
operation mode,

said display unit being capable of displafing a
difference between an auto-check operation when said
multi-mode flash device is electrically coupled
thereto and an auto-~check operation when said
ordinary flash is electrically coupled thereto.
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