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INTERCHANGE~.BLE CAMERA 

AND 

INTERCHANGEABLE FLASH bEVICE 

1. FIELD OF THE INVENTION 

The present invention relates to a flash device 

which is interchangeable with both an ordinary type 

photographing camera and an improved type photographing 

camera, and relates to- the improved camera which is 

interchangeable with both an ordinary type flash device 

and the· improved flash device . 

. 2. DESCRIPTION OF THE PRIOR P-~T 

Recently, a variety of flash devices· and 

photographing cameras have been proposed in which various 

data transmissions are carried out between the 

photographing camera and the flash device. 

Since the flash data and camera data have own 

signal modes and the number of signal series in accordance 

with the mechanism and the function thereof a flash device 

which can be coupled to a camera may be limited. Namely, 

a flash device which rnay be coupled to. a type 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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ph~tographing. For example, when the flush device has 

been fully charged the camera is automatically switched to 

an operation mode for flash photographing by providing a 

signal which indicates that flash is ready or the flashing 

is suspended by inputting the quench signal when adequate 
: 

exposure is obtained. 

The flash device of this type is equipped with a 

microcomputer as a signal proc~ssing circuit of a flash 

ca ta signal and a camera data signal. The microcomputer 

operates to output or input various data signals in 

accordance with programmed data and information. 

The microcomputers usually provide the structure 

for feeding the power from a battery in the flash device 

and generally use a regulator .for inputting a battery 

power voltage to apply an output voltage as a stabilized 

l power source voltage: 
~ 
i Further, a flash device used with a camera having 
' ! an automatic focusing capability, that is, a so-called an 
; 

1 auto-focus camera, is provided with an auxiliary light 

'. 

source for lighting an cbject to be photogr~phed in 

conjunction with focusing of camera. 

The lighting by the auxiliary light source is 

necessary for obtaining a bright object through a view 

finder for flash photographing and for obtaining a 

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

contrast. 
' ' An infrared light emitting 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 provided 
: 

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 ligh~ing the auxiliary light source. 

Therefor~, the flash deyices are disadvantageous in ~hat 

if it is caused to light during the charging operation, an 

amount of light pro)ected is lowered resulting in 

insufficient lighting effect. 

In more detail, since a booster circuit consumes 

comparatively large amount of electrical power until the 

main capacitor. is charged up to a predetermined voltage 

level, the voltage level of the battery drops 

c~nsiderably. 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 conventio:lal 

flash device using an LED may be significant in a flash 

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 booster circuit and the auxiliary 

: light source, the reduction in the voltage level of the 

source is 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 Qevice 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 ~f the 

flush device and the camera which can load th·e flash 

device is restricted. 

Therefore, ~pen developement of a new type camera, 

an exclusive flash device which can be loaded on the 

camera has to also be developed. In other words, an 

exclusive flash device must be newly developed for every 

development 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 dev·ice 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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the exclusive flash device may be relatively high because 

it must be newly developed"; 

Furthermore, the conventional flash device is 

required to deal with ~arious flash data signal and camera 

data signal. : 

In 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 flash device, the data . _s~gnals ~ransmission is 

carried out by connecting a connecting cord to the camera. 

However, the data transmission by terminals or the 

connecting cord is encountered by difficulty such that 

mechanisms and functions of the flash device and the 

earner a become compliC:a ted . day. after day, as aresul t of 

which the number of signals to be transmitted is 

increased. 

Since several terminals for the above data signal 

transmission are provided ~n a narrow space with 

electrical insulation, it is restricted to increase the 

number of terminals. Accordingly plurality of data 

signals are transmitted -through a signal terminal. 

However, the data signals have different transmitting 

directions between the 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 d~ta signals increases. 

In order to increase an amount of flash light, it 

has· been proposed that a plurality of the flash devices 

are used simultaneously. In this case, the corresonding 

connecting terminals of _the respective flash devices are 

used in common and they are then electrically connected 

with the corresoondino - .. ter"minals of the camera. 

Therefore, is necessary to improve a data output 

ciz;cuit of. the flash device to accomplish such complicated. 

~ · data conu""Uunication • 
.. ~ . 

For instance, Assuming that one flash device is 

sufficiently charged and becomes ready for flashing but 

the other flash device is under charging and has not yet 

reach flashable condition, a signal indicating the flash­

ready condition, which is produced by the one flash 

device, may flow into the other flash device. P..s 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 the number of flash 

devices to be used for increasing the amount of flash 

light increase and further the influence thereof becomes 

more distinctive. 

- -----------·---···~-···· 
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The battery contained in the flash device ccnsurnes 

•t power resulting in an, occurrence of voltage c:op as 1 s . . 
the number of times of flashing increases and a ~eakage 

current increases during a storage period. Furthe:, when 

an operation of a b9oster circuit starts, a =attery 

voltage decreases due to power consumption of s~ch a 

booster circuit. A degree of voltage drop of the =attery 

differs depending on consumption of the power. 

Therefore, a conventional flash device is p:ovided 

with a regulation circuit to adjust the output voltage of 

the battery to a constant stabilized voltage. E::::wever, 

·, with such a regulation, it may be somewhat diffic:.:.lt to 

.~ 

obtain a stabilized voltage with high accuracy. Th~s, the 

regulator circuit is not suitable for a power source 

having high accurancy for supplying power to a 

microcomputer and circuits which require an accurate 

reference voltage. 

SUMMA.~Y OF TEE INVENTION 

In view of the above described diffic~lties 

accompanying the conventional devices, it is. there:ore an 

object of ·the present invention to provide a flash cevice 

low in power consumption,. which has compatibilit:· with 

both an ordinary photographing camera and a ne~ type 

(improved) auto-focusing photographing camera a~d to 

further provide a new type camera capable of op-::::ating 
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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 accomplished by the provision of a flash 

device comprising an : ordinary 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 

connects ordinary flash mechanism to a photographing 

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 mechanism 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 type flash devices, 

comprises terminals which electrically contacts with 

terminals of an ordinary type flash device, a control 

terminal which electrically contacts with one terminal of 

an improved type flash device having terminals 
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c~rresponding to the conventional terminals and a 

discriminating means which discrimina~es a type of a flash 

device as an ordinary· type flash device when a terminal 

voltage of the control termin?l does not change for the 

loaded flash device or: as an improved type flash device 

when the terminal volta~e changes, in which a camera 

mechanism interlticking with the ordinary· type flash _device 

and a camera mechanism interlocking with the improved type 

flash device are selectively switched to the operation 

mo~e in_respon~e to an o~tput of the discrimin~ting means. 

Further, a flash device according to the present 

invention, comprises a data processing means which applies 

flash data signal to a photographing camera and receives a 

auench signal as a camera data si_gnal from the camera. 

The . processi~g means operates to control the flash 

operation so that the flash operation is stopped in 

response to the quench signal input. 

More specifically a control terminal Co is newly 

provided in addition to a trigger signal input terminal Xo 

and terminals Ro and Q0 for dealing with .a flash data 

signal and a camera data signal. Wha·t is input to the 

control terminal Co is a · control signal including the 

first~ second and third pulse signals. 

The data processing means operat~s 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 Co as a contro'l signal ox;: 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: opeiation mode is switched to a 

flashing mode. 

In the operation mode of the ordinary flash 

device, the signal indicating"the flash ready condition is 

output through the terminal Ro and the transmission of the 

flash data si.gnal: and the _earner.a data signal is carried 

out through the terminal Q0 • In the operation mode of the 

improved type flash, while the terminal Ro receives a 

serial clock signal, the terminal Qo receives and outputs 

the flash data signal including 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 circuit of camera connecting the 

terminals of hot shoe; Fig. 3 is a time chart of control 

signal to be input 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 j.s a flowchart of 

microcomputer which indic~tes the power holding and 

discriminating 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 

in case the control signal is input to such flash device; 

.Fig. 7 is a flowchart of microcomputer provided to the 

camera; Fig. 8 is a flowchart indicating the interruption 

loop of m~crocomputer provided to the camera; Fig. 9· is an 

example 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 

?Y the signal output circuits of a pair of flash devices; 

Fig. 11 is a bl0ck diagram indicating simplified OR· logic; 

Fig. 12 is a circuit diagram indicating an example of the 

signal output circuit utilizing the MOS FET; Fig. 13 is 

circuit diagram showing a power source ~ircuit 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 

des er iption of the device of the present inveni ton; Fig. 

15 is a circuit diagram showing an input/output control 

circuit with a microcomputer in a camera body; Fig. 16(a) 

to l6(m) are timing charts for description of an operatic~ 
-----------------------------
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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 is 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 

diagram 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. 

circuit diagrams showing equivalent circuits for producing 

the same in the case where the ordinary flash device is 

coupled; Fig. 25 is a flow chart for automatic check 

operation; and Fig. 26 is a flow chart for guide-number 

setting operation. 

DESCRIPTION OP TEE PREFERRED EMBODIMEN?S 

An embodiment of the present. invention will be 

described with reference to the accompanying drawings. 

Fig. l is a p.erspecti ve 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 flash device side terminals x0 , Ro and Oo which are 

biased to protrude by a spring and ~ newly provided 
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terminal Co 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 Xo, Ro and Qo:and 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 side of camera 

by coupling the couppling leg 13 to the hot shoe 14. 

. . The . coupling leg 13 has the f ive7terrninals 

structure including the four terminals mentioned above and 

an earth terminal Go (not illustrated). This earth 

I terminal Go is placed in contract with an earth terminal G 

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

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

example, placed in contract with the earth segrne~t of the 

coupling leg 13. 

The terminals Xo, X are pr~vided to transmit a 

trigger signal therethrough from the camera to t!1e flash 

device, which is generated in synchronization with a 

shutter operation. The terminals R, Ro are prcvided to 

transmit a serial clock signal from the camera to the 

flash devlce but act as the connecting termi~als for 

transmitting a signal which indicates that the flashing is 

ready ·(hereinafter only referred to as a ready signal) 
-· - ··-··-----· ·--·--·· ·-. ---------. -··-
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f ~om the flash device to an ordinary type camera when the 

flash device is loaded to the ordinary type camera. The 

terminals Qo, 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 

camera and the flash device. The terminals Co, C are 

provided to discriminate between the improved type and the 

ordinary type flash devices. In addition, the control 

signal is applied from the camera to the flash device when 

the im~roved ·type fl.ash device is coupled. 

2 is a circuit diagram showing an 

input/output circuit of the flash device 10 connected to 

the terminals Ro, Oo and Co and an input/output circuit of 

the cameral 11 connected to the terminals R, Q and C. In 

this figure, the partial.circuit o! 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 line 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 ~icrocornputer 

15. The terminal Oo is connected to the base of 

transistor 16 through a resistor 19, while the terminal Ro 

to the base of transistor 17 through a resistor 20 and the 

terminal Co to the base of transistor 18 through a 
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resistor 21. Of the bias resistors 22, 23, 24 of these 

transisto~s 16, 17, 18, the bias resistor 24 of transistor 

18 has a resistance value (for example, about 20 k ohms) 

smaller than·those of the others. This resistor 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 or_dina_ry _type c::amera or improved type camera. The 

output of the transistor 18 invented by an inverter 25 to 

be· applied to the rni~rocomputer 15. Th"a t; is, when the 

transistor 18 is turned-on, a high level voltage signal is 

input to the microcomputer 15, and when turned-off, a low 

level voltage signal is input thereto. 

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 thereof 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 Ro and Qo. 
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A series circuit of a capacitor 28 and a resistor 

29 form a time constant c·ircui t to. which the power is 

applied by a battery 31 when the power supply switch 30 is 

turned-on. A grounded emitter type transistor 32 whose 

base is connected to tHe time constant circuit is turned­

on for a short period defined oy such circuit. 

These time constant circuit and transistor 32 

turns-on a power transistor 33, when the transistor 32 

turns ON and is turned-o.n to stabilize the flash device 

citcui t in an· initial operating cond·i tion. The collector· . ·· 

of the transistor 32 is conn·ected to the collector. of the 

transistor 18 through a diode 34 and the transistor .35 

which receives an inout at the base from the microcornouter - . -
15 is connected in parallel to the transistor 32~ 

When the transistor· 18 is turned-on upon the input 

of a control signal to .the terminal Co, the power 

transistor 33 is 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 microcomputer 15 

controls the transistor 34 to be turned-on for a 

predetermined period of time and then the power transistor 

33 continues power supply to the flash device circuit for 

a predetermined period of about 5 to 50 minutes for 
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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 e-ntire 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 

aux~liary ~ight_ source· descr~ba. lat~r in detail and 

reference characters Ki and K2 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 K1 and K2 are me·chanical switches such as 

code-plate type switches provided to .the flash device. 

A flash device having the above described ordinary 

flash 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 ... terrninal structure of terminals 

Xo, Ro, Oo, Go having no · terminal c 0 . In this flash 

mechanism, the ready signal and the aperture data signal 

are output from the terminal Ro and the terminal Qo, 

respectively, prior to the start of flashing. The flash 
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device receives the light adjusting signal (the quench 

signal) as the camera signal from t-he terminal Qo after 

start.of flashing. 

· The improved flash mechanism is provided with the 

terminal Co 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 like 

(~ereinafter these signals -are called ~s the ~=s~ria~ 

signals} and are input or output through the terminal.Qo. 

The serial clock signal is input through the terminal Ro . 
. · 

As shown in Fig. 2, the camera 11 is provided with 

gr·ounded 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 I while the· terminal R to the 

base of transistor 38 through a base resistor 40. These 

transistors 37 and 38 constitute a signa"l path to input 

the flash data to the camera. Reference numerals 41 and 

42 designate bias resistors of transistors 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 

1iiiITTi~f 

•. 
I 
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emitter followers, a signal output path which outputs the 

camera data to the flash d'evice through the terminals R, 

Q. 

The transistor 43 receives an input at the base 

through an OR gate '~ ih order to ou~put the serial signal 

output from.the microcomputer 36 and the quench signal Q5 

through the terminal Q as a common terminal. 

A drive circuit 46 which outputs the control 

signal in accordance with. an instruction signal of the 

microcomp~ter .36 is provided and. an output end of the 

drive circuit 46 is connected 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 resistor which is provided to 

discriminate,.in the side of camera, whether the ordinary 

type flash ·aevice or the improved type flash device is 

used. The resister 47 has a comparatively high resistance 

value (for example, about 200 k oh.ms). When the terminals 

C and Co 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 terminal C drops to .a 

divided voltage determined ·by the discrimination resistor 

47 in the side of camera, the resister 21 in the side of 

the flash device and the discrimination· resistor 24 to 

the.reby make a voltage at the terminal 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 ~oltage 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 level voltage is applied to an inversion terminal. 

The comparato::- 48 operates to apply a hi.gh level· ·voltage 

to the microcomputer 36, so that the camera 11 is put in 

an operation condition for the improved type flash device. 

In response td the high level voltage si9nal, the 

drive circuit 46 is controlled to increase an output 

voltage at the terminal C ·to thereby change a voltage of 

terminal C to high level from low level. 

In tr.e case where the ordinary type flash cevice 

having no terrainal Co is coupled, the high level at the 

terminal C is maintained unchanged, and the low level 

voltage of the comparator 48 is i~put to the microcowputer 

36 so that the camera 11 operates responding to the 

ordinary type flash device. 

In response to the output of the discrimination 

unit including the drive circuit 46, the discrimi~ation 

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 rema~ning structures connected to the 

terminals x, Xo, and terminals G, Go are the same as tho·se 

of the conventional flash device or the conventional 

camera and therefo~e description therefor is intentionally 

omitted. 

Fig.· 15 is a circuit diagram .showing an 

input/output· control circuit with the microcomputer 36 in 

the camera body 11 in detail. The circuit shown·in Fig. 

l? is provided with a circuit for producing the quench 

signal Qs and a circuit for producing a charge completion 

signal to turn-on an LED. Fig. 16 (a) through -16 (m} ·are 

timing charts for description of an operation of the 

circuit shown in Fig. 15, and Fig. 17 is a circuit diagram 

showing a logic circuii for a change-over switch 110. 

An operation of the circuit shown in Fig. 15 will 

be described with reference to Figs. 16(a) to 16(rn). 

In case of rnoni tering the condition 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 level as shown in .Fig. 16(a) and a 

semiconductor switch 113 is turned-on in response to the 

high level signal from the register 111 as shown in Fig." 
·-·-·----------·-· ... ··-··-·-··----·----·····--·-
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l6{b). In this case, an input/output terminal 114 of the 

microcomputer 36 is put in condi ti·on for· receiving an 

input signal as shown in Fig. l6{c). In other words, the 

signal at the terminal C is allowed to be input to the 

microcomputer 36 through 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 ~et to a low level as 

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 term~nal 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)). Si.nee an output from an LED 

control terminal 116 is of high level, 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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switch 107 is shifted from a stationary contact a to a 

stationary contact b to thereby allow an input signal to 

the terminal Q to be applied to the microcomputer 36. 

In case of the low level signal being produced 
: 

from the register 109 as shown in Fig. 16(d), 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.tristat& anplifier 115 is put in the 

ON state to allow an input signal applied to the.terminal 

R to pas~ 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 

intermi tten_tly in response to the signal applied to the 

terminal R. A pulse signal representing an· external light 

?·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 

contin~ously put in the position shown in Fig. 15, the 

output of the frequency divider 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 meet the processing speed of the 

microcomputer 36. 

An integration operation is stored in response to 

the 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 undesired noise occurs in an output of an 

operational amplifier 105 as shown in Fig. 16(k), an error 

quench signal is prevented from being produced through the 

terminal Q. Then, upon 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 light 

receiving element 104. Further, an output of a comparator 

103 is allowed to pass through an AND gate, because the 

high level output is applied from 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 an improved type camera: 

Operations will be described with reference to the 

time chart sho~n in Fig. 4. In this combination, the 

terminals Xo, Ro, 001 Co, Go 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 turned-on, as already explained above, the porler 

transistor 33 is turned-on for a short period of time and 

the flash device circuit is set to the initial operating 

condition. 
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Under the aforementioned condition, when the power 
; 

switch (not shown) of the camera 11. is turned on, the 

drive circuit 46 outputs the control signal. 

The control signal is of a voltage signal having a 
: 

predetermined level to output pulse signals 'P1 I P2 and P3 

shown in Fig. 3 and Fig. 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 vo_ltage as indicated by a dashed 

line in Fig. 3 appears at the terminals C and Co. · · 

This low voltage is applied to the inversion input 
. . 

terminal of the comparator 48 and the high voltage 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 device 10. 

When the camera 11 discriminates as described 

above, the voltages of terminals Co 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 Co changes to high level from low 

le~el, 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 2S is input to the 

microcomputer 15. After .that, the transistor 35 is 

turned-on in accordance _with the program of microcomputer 

15 and the power transistor 33 is continuously turned-on 

for th~ predetermined period, five to ten minutes for 

instance. Namely, as indicated in Fig. 4(b}, the power 

source circuit of the flash device 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 flash 

device automatically starts immediately before the flash 

photographing and then automatically stopped after the 

predetermined perio~. Therefore, the undesired electrical 

power consumptio.n can be minimized. 

In addition, since th~ start of the power supply 

~nd the stop thereof are automatically carried out as 

described above, it is no longer ~ecessary to turn-on the 

power switch and to restore the switch for ev~ry flash 

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 a part of the circuits 
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included in the flash device, such as a flash data 

generating circuit, a responding cfrcui t to the camera 

data signal and the like. 

The microcomputer. 15 also discriminates that the 
: 

flash device 10 is coupled to the improved type camera 11 

when an output of the inverter 25 is set to the high level 

during a predetermined period of time (about 10 ms for 

instance.). 

In other words, in case of a voltage appearing at 

the t~iminal Co being of the high l~vel 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 operation mode. 

Fig. 5 is a flow chart of the microcomputer 15 

i~dicating 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 Co. Thereafter, it causes the flash device to 

keep the power holding condition and then causes the 

program to run in order to start the timer. 

It is then discriminated whether the voltage of 

terminal Co is high level or not. In case of low level, 

---·---·---
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the timer period t is decre~ented by one (-l) and the 

discrimination processing i~ then repeated. 

The discriminating operation is repeated until the 

timer period t becomes zeFo· When the high level voltage 
: 

is. confirmed, the improved flash mechanism is put in an 

operation mode. In case of no high level, the ordinary 

flash mechanism is set in an operation mode. 

The power supply to the. flash device 10 co:1tinues 

until the end of a predetermined power holding period T 

·an·d \then this. power holding· time . T te.rmina tes,. the power. 

supply of the flash device 10 is automatically stopped. 

After the above discriminating operation 

terminates, the pulse signals P1 . and P2 shown in Fig. 3 

and Fig. 4 (a) are repeatedly applied to the te.rminal Co. 

from the drlve circuit 46 . 

. When the pulse signal P1 is applied to the 

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

low output of inverter 25 is then applied to the 

microcomputer 15. From this timing, the microcomputer 15 

starts the operation to receive the camera data from the 

camera 11. Accordingly, the serial clock signal is input 

. to the terminal Ro, the serial signal to the terminal Oo 

and these camera data are transmitted to the rnicroco~puter 

15 through the transistors 16 and 17 (See.Fig. 4(c), (d)). 

------- -- ---- - -----



•;:¢ 
·,! .. · .. 

-~ 

~-

-29-

When the pulse signal P2 is input from the 

terminal Co, the transistor 18 is repeatedly turns-on and 

turned-off and the "low", "high 11 and "low" outputs of the 

·nverter 25 are l1 
input to the ,microcomputer 15. 

: 

consequently, the microcomputer 15 then transmits the 

flash data to the camera 11 by the switching on the 

contrary to the operation explained earlier, receives the 

serial clock signal from the terminal Ro and then outputs 

the serial signal such as the ready signal and theaperture 

value _data signal· f ror.i the ·terminal Qo as the - emitter 

follower output of transistor 26. In addition . to the 

above serial signal, data representing a guide number and 

irradiation angle of the flash device and data 

representing bouncing flash mode may be applied as a 

serial signal through the _terminal Qo to the microcomputer 

36. The data signals are produced by t_he switches K1 to 

shown in Fig. 2. Assuming that. the switches are 

turned-on to produce output signals 6f 11 1 11
1 a guide-number 

setti"ng operation· is as shown in Fig. 26. In Fig. 26, "K3 

== 1 11 represents that the flash device is set to bouncing 

operation. The guide-number data is set according to the 

on-off operation of the switc.hes K1 and K2. These data 

have been set in the microcomputer 15. It should be noted 

that an amount of light which irradiate~ 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 flash 

photographing. Therefore, when the flash device is set to 

the bouncing mode and the data representing the bouncing 

mode is applied, the tra~srnission of data as to the guide 

number is suspended. Moreover, it transmits these flash 

data to the microcomputer 36 through the transistor 37. in 

the side of camera (refer to Figs. 4 (c), (e)). 

The microcomputer 36 of the camera 11 is so 

orogranuned that it discriminates that the improved type 

flash device 10 is loaded when the high level voltage 

output of comparator ~8 is input. Thereafter, it causes 

the drive circuit 46 to output the pulse signal Pi and P2. 

Immediatly after the output of the pulse signal P1 , the 

serial clock signal is output through t~e transistor 44 to 

the terminal R and the serial signal to the terminal Q 

through the transistor 43. Immediately after th~ output 

of the pulse signal P2, 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 Pi and P2. Al though Fig. 4 shows the 

case where the order of the pulse signals is Pi and p2, as 

shown in Fig. 14(a), modification where the order of pulse 
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signals are reversed is possible. That is, in response to 
: 

the pulse signal P2, 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 order of data transmission: Data transmission is 

carried out from the microcomputer 15 in the flash·device 

10 to the microcomputer 36 in the camera 11 in steps (l), 

(5) and (9); Data transmission is carried out from the 

microcomputer 36 to the microcomputer 15 in the flash 

de~ice 10 in steps (2), {6} and (10); and Data 

transmission 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 trigger order of plural 

flash devices attached to the camera; 

Data (B) represents a guide-number of a flash 

device attached to the camera; 

Data {C) represents.the necessity of an auxiliary 

light source; 

Data (D) represents the condition of the auxiliary 

light source; 

ii1li1m1r11ur 
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Data (E) represents a set signal; 

Data (P) represents a charge completion signal; 

Data (G) represents the condition of a rear 

: 

Data (E) represents the condition of a viewing 

Data (I) represents whether an auxiliary light 

source is ready or not; 

Data (J) represents a flash mode; 

Data: ( K) represents whether the a·uxiliary light 

source is turned-on or off; 

Data (L) represents a camera mode; 

Data (M) represents the necessity of seqential 
. 

flash use of the flash devices; 

Data (N) represents flash operation in response to 

the movement of a rear curtain; 

Data (0) represents ISO sensitity; 

Data (P) represents focal distance of a 

photographing lens; 

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

Data (R) reoresents 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 the flash <levice.has been fully 

chaiged. _Accordingly, although it is possible to transmit 

data representing the ~ompletion 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 representi~g the charge completion is 

transmitted in the step (5) after the Data R being 

received in the st~p (2). 

· In t~e above case, the data (A) 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 iri a predetermined mode. 

The data transmission between the flash device and 

the ·camera is repeatedly carried out in response to the 

pulse signals P1 and ?2. 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 Co 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 the camera 11 is I 

carried out by issuing an interruption processing to the 

prog~am of the microcomputer 36 (Fig. 7). 

When the shutt~r . is released, the trigger signal 

is input to the terminal Xo to start the flashing and the 

flash stop control circuit is activated to receive the 

quench signal applied from the camera 11 in respons~ to 

the start of flashing. When the adequate exposure is 

obtained, the flash is controll~d to stop the flashing in 

response· to the quench sign~l. {refer to Figs. 4 { d); ( f) 1 . 

{ g) ) • 

The flash light waveform shown in Fig. 4 { g) is 

represented by a voltage appearing across the load 

resistor coupled to the light receiving elements. 

Fig. 6 is a flowchart indicating the operations of 

microcomputer 15 when the control signals P1, P21 P3 are 

input to the flash device 10. As shown in Fig. 6, when a 

voltage of terminal Co becomes high level, the input gate 

of a counter is opened, parity check is carried out and 

the the pulse signals P1, P2, P3 are counted by the 

counter and these pulses are at once set. 

It is discriminated which pulse signal among P1, 

P2 and P3 is set. When the pulse signal P1 is set, data 

transfer is switched and the data transmission mode of the 

flash device is shifted to receive the camera data. 
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When the pulse signal P 2 is set, the data 
' 

transmission mode is shifted to output the flash device 

data_. Up~n the pulse signal P3 being set, the operation 

mode is to be shifted .~o- ·a flashing mode. Thus, in the 

following_ step, the operation mode is shifted to the 

flashing mode where the flashing is started and stopped 

. and the quench signal generatin~ circuit is controlled so 

that the pulse· of 11 1 11 is set in the flash device to 

receive the quench signal therefrom. 

signals are confirmed,. 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 flow chart· for the arithmetic operation is shown in 

Fig. 19. During the data transmission, data as to a focal 

length of a photographing lens mounted-to the camera body 

is transmitted .from the camera to the flash device. The 

microcomputer 15 in the flash device 10 operates to detect 

based on the zooming position of the photographing lens 

and the focal length there~f 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 device is turned-on 
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intermittently, and a warning sig~al.is transmitted to the 
' 

camera. The transmission of data as to the focal length 

is ~arr ied out in the step ( 6) in the above described 

TABLE, and the wa·rning .. 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 P2 is set, flash daEa·i~ 

output by the switching of data transfer. ·Moreover, whe~ 

the pulse signal P3 is set, the dperation mode is s~t to 

the flash operation mode, and in the next step, the 

operation mode is 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 pulse 11 1 11 and receives the quench signal. If 

any of the pulse signals P1, P2 and P3 is not set, 

operation returns to the initial state and the 

discriminating process is repeated. 

Fig. 7 is a flowchart indicating operations of the 

microcomputer 36 comprised in the camera 11. ' 

As shown in Fig. 7_, when the program starts, the 

microcomputer 36 allows INT· (interruption) immediately 

after the initial set. Then it is ~iscriminated whether 

the camera is set to the photometrical mode or not. When 

the camera is set to the photometrical mode, the improved 
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type or ordinary type flash device coupled to the camera 

11 is monitored in the step STlOO., This monitoring is 

car~ied out by watching whether the output voltage of 

comparator 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 pro~ram corresponding to the 

improved type flash.device and ordinary type flash.device· 

is selected. 

In the case where · the coupling of the· improved 

type flash device is monitored in the step STlOO, the 

program processings of step STlOl to ST102 are carried 

out. Meanwhile, when the coupling of the. ordinary type· 

flash device is monitored, the program processing of steps 

ST103 and ST104 are executed. 

In the steps ST102-ST102, the flash data is input 

to the camera 11 after the pulse -signal P2 occurs. 

Namely, the program processings are executed so that after 

the pulse signal P2 is output to. the terminal C as the 

control signal from the drive circuit 46, the serial clock 

signal is input through t~e terminal R and transistor 44 

and the serial signal thrbugh the term~nal Q and 

transistor 37. 
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When the ready signal is input from.the terminal 

' 
Q, flash ready condition is detected and the operation 

proceeds to the next step. 

In the next s~_ep, D:~ter the pulse signal P1 is 

generated, the camera data is transmitted to the flash 

device 10. That is, the program processing is executed so 

that after the drive circuit 46 of Fig. 2 outputs the 

pulse signal Pi to the terminal C as the control signal, 

the serial clock signal is output . to the terminal R 

through the transistor 44 and the serial· signal to the 

terminal Q through the transistor 43. 

At the beginning of the steps STlOl ST102, the 

interruption is inhibited and at. the end of these steps, 

the interruption is allowed. 

In ·the case where the ordinary type 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 quench 

signal is output from the terminal Q to stop the flashing. 

Or after shutter releasing,the quench. signal is output 

from the terminal Q, upon suitable exposure being 

obtained, by a well-known light quantity integration 

circuit (not shown). 

In response to the quench signal, an LED symbol 

indicating correct flash exposure beir.g accomplished is 
-- --·-~· ·----
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displayed for a certain period of time, two seconds for 

instance in the viewing finder. 

According to the present invention, the above 

des er ibed certain per io;J ·of time can be set and detected 

without any tlmer circuit and the like. 

As shown in Fig. 4, one cycle of data transmission 

between the camera and the flash device is about 100 msec. 

Accordingly, by counting the number of data transmission, 

· it is possible t? set the desired period of time. More 

~pecif ically, in case df tu~ning-on the LED for two 

seconds, this is achieved by turning-on the LED for the 

period of time in which t~e data transmission is carried 

out twenty times. Furthe~, in case of turning-on the LED 

intermittently so as to have the frequency of lHz, this is 

accomplished by turning-on the FET for the period - ... or: '"1rne 

in which the data transmission is carried out five times 

and by turning-off it for the sarae period of Fig. 

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 pr~sent invention, the method of 

displaying the quench d~splay fn 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 display is carried out 
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· e 1' n the DPU whereas in the case where the ···rdw~r 
; d flash device is coupled, the intermittent quench rov• 

is carried out by software of the microcomputer. 

fig, 21 is a circuit diagram showing peripheral 

~-· 1ts around the terminal R. Fig. 22 is a circuit 

';:, showing an equivalent circuit for producing the ram 
/h signal in the case where the improved fla~h device 

·· · upled to the camera body and Fig. 23 is a circuit 

atn showing an equivalent circuit therefor in the case 
• 'r ~ • 

. 1;~- the ·ordinary flash· device · is· . ·coupled. In· the 

. ;~~1; ' the. same elements bear the same reference res, 

in the other figures. 

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

an improved type, the register 109 is set 

high level signal is inverted to the low 

~:signal by the inverter 130. An P.ND gate 131 is 

by the output of the inverter 130. In 

the output 133 of .the microcomputer 15 being low 

an AND gate 139 is also rendered disable. 

of the inverters 130 and 141 

NOR gate 138, and thus the output of the 

of high lev!=!l. Thus, an N-ch FET is 

in rendering transistors 38 and 135 

As a result, AND gates 136 and 137 are 

disable and the r.esultant 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. 

opeiation so that the LED 112 is turned-on intermittently. 

by the software of t"he microcomputer 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. In 

this case, since the output of the inventor 13Q is of high 

level,. the o_utput of .. the NOR gate 138 is of . low .. level ... 

Accordingly, the N-ch FET is rendered non-conductive·. 

Thus, the resultant circuit is as shown in Fig. 23. 

In the ordinary flash device, what passes through 

the terminal R is two signals, one being the ·charge 

completion signal and the other being the quench display 

signal. The former has a re la ti vely high signal level 

above 2. 4V indicating the completion of charging whereas 

the latter is a pulse signal having a ~requency of 2.SHz 

and having a signal level of about 1. O to 1. 6V. The 

latter is produced for about two seconds. As described 

above, the two signals are different 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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{?pon the completion of charging, the transistors 

38 and 135 are both rendered conductive by the above 

cescr ibed charge completion signal resulting in· the AND 

gate 137 being made disable and the AND gate 136. being 

made enable. The output 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 r~sponse to the high level ~ignal, 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 turn-on the LED 112. 

In case of the quench display signal, the signal 

level thereof is relatively fow, and therefore it is 

impossible to render the transistor 38 conductive. Due to 

the pull-up function of a resistor, the AND gat.e 136 is 

made disable. As a result, the remaining circuit is as 

shown ·in Fig. 24. In the circuit of Fig. 

quench display signal is applied thereto, 

135 is subjected to the ON/OFF operation. 

24, when the 

the transistor 

In this case, 

since the AND gates 137 and 133 are both rendered enable, 

the N-ch FET is also subjected to the ON/OFF operation to 

thereby turn-on the LED 112 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 instructed to the other routine but 

such operations are repeated until termination of the 

pre~et time ·of timer. 

The symbol A :indicates a connector and these 

connectors are all combined . 

. These steps STlOS STllO indicate the areas for 

discriminating gene.ration . of interruption and even when 

the interruption is confirmed in any steps, the operation 
/ 

immediately ret;urns to the ·initial "portion of program·. 

The interruption is carried out through the 

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. Thereby, the pulse ~ignal 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 STlOS STllO. 

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 whe~e the improved type flash 

device 10 is coupled to the ordinary type 

camera: 
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When the flash device 10 is coupled to the 

ordinary type 
. 

camera, since this camera is not provided 

with the terminal corresponding to terminal· Co, the 

terminal Co becomes an idle terminal. 

Therefore, thi~ ·terminal Co is maintained low 

level and an output of "low" level of the inverter 25 is 

continuously applied to the microcomputer 15. 

When i~ ~s di~criminated that the flash device 10 

is coupled to the ordinary type camera, the flash device 

10 changed its operation mode to the ordinary flas·h device 

operation mode. Accordingly, the ready signal is output 

from the terminal Ro 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 aperture data 

is output to the Q terminal of ordinary type camera from 

the terminal Qo through the transistor 26 and the quench 

signal is applied to the terminal Qo after the start of 

flashing. Therefore this flash device 10 operates is the 

ordinary flash operation mode. 

Meanwhile, when the power switch 30 is turned-on, 

the transistor 32 is rendered .conductive to thereby turn-

on the power transistor 33. When the rnicrocompu te r 15 

discriminates the ordinary type camera being coupled, the 

transistor can no longer be turned-on. Accordingly, the 



-46-

flash device circuit is not set to the power holding 

condition but the power transistor· 33 continuously be 

rendered conductive until the flashing becomes ready 

(until a main capacitor Feaches the predetermined charged 

voltage) and thereafter 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 state and a power switch is 

separately provided for the p~wer supply circuit such as a 

main capa·ci tor and· the like. 

(3) In the case where the ordinary type flash 

device is coupled to the improved type camera 

11: 

Whep.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 comparator 48 is input 

to the microcomputer 36 and the camera discriminates that 

the ordinary type flash device is coupled. Namely, as 

described with the flowchart of Fig. 7, the coupling of 

the ordinary type flash device is moni"tored in the step 

STlOO 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 ;ordinary 'type flash device. 

Accordingly, the transmission of the camera data and the 

flash data is accomplished to carry out the .flash 

photographing by a well known method. For example, the 

ready signal is applied through the terminal R and 

transistor 38, the aperture data signal is applied through 

the· terminal Q and transistor l7 and the quench signal is 

output through the transistor 43 and terminal Q. 

While the cl~p-on type flash device 10 has been 

explained, the present invention can also be adopted 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 example for 

electrically connecting a flash device 50 for increasing 

an amount of flash light to the improved type flash device 

10. The flash device 50 has the same structure as the 

improved type flash device 10. Terminals Xo, Ro, Qo, Co, 

Go 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 Xo1r Ro1r Qo1r Co11 Go1 of the distributor 51. 
----······-·-- ·---- ---·-----· ·---· ·----··· -------
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The flash devices 10 

input/output circuits 'for 

and SO 

the, 

are provided with 

serial signals, 

respectively, as shown in Fig. 10. As shown in Fig. 10, a 

transistor 226 and a resistor 222 form an emitter follower 

circuit, whereas a trcinsistor 526 and resistor 522 also 

form an emitter follower circuit. The circuit elements 

described above constitute an OR logic circuit. The 

transistor .526 and the resistor 522 of flash device 50 

form the output signal path of flash data, while the 

transistor 516 and the resisto~ 519. form the input signal 

path of cainera data. Reference number· 515 denotes a 

microcomputer. 

With such on OR logic circuit, 11 0 11 output is 

produced at the terminal 001 to output the ready signal 

when both transistors 226 and 526 are tu-rned-off. Since 

the signal output is carried out in the level 11 0 11
, the OR 

logic circuit is regarded as a NOR logic. 

That is, in the flash devices 10 and 50 the 

transistors 226 and 526 are turned-off when they become 

ready for flashing. In this case, the output 11 0" of 

terminal 001 is combined with a particular signal 11 l11 and 

the thus obtained ready s"ignal 11 0, 1 11 is transmitted to 

the camera. The particular signal 11 1 11 is set by detecting 

the coupling of the. flash device or the 

for increasing the flash light amount. 

flash device 50 

--···-·-·--···-- ···--····-··-----
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When both the flash devices 10 and 50 have been 

not yet placed in the flash-ready state, both transistors 

226 1 526 are rendered conductive. If one of the flash 

devfces 10 and -50 has been placed in the flash~ready 

state, one of the iransistors 226 and 526 is made 

conductive and an output of the terminal Qo1 becomes 11 1 11
• 

Therefore, the signal 11 1, 1 11 which indicates that the 

flashing has been not yet ree!dy is transmitted to the 

camera. 

:r::ig. 11 is a block diagram showing OR logic in 

simplified form. 

As will be obvious from the above description, 

when one of the flash devices 10 and 50, for instance, the 

flash· device 10 becomes ready for flashing &: • ... 
J.:!.rS1.. 1 a 

current flowing through the transistor 526 is divided into 

the 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 and the transistor 526 is 

repeatedly turned-on and off according to the switching of 

the output of the flash data signal and the input of the 

camera data signal. Therefore, the operation consumes 

least electrical power and· further in the above operation, 

a small current flows into the resistors 219 and 222 of 

the flash device 10 and it does not .give any adverse 

influence on the operations of the flash device 10. The 
--- ----- - - - ---------
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transistors 226 and 526 of the flash devices 10 ar.id 50 

allow the other serial signals such· as an aperture data 

and the like to pass there through as the flash data 

signal immediately before or after the output of ~he.flash 

data signal which indicates 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 fiash devices 10 and· 

SO are ~aintained ~qn-conductive. 

It is considered to constitute 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 2S2 and MOS N-channel FET 2S3 is 

provided to the flash device 10, while the inverter 

including FETs S54 and FET SSS to the flash device SO. 

However, such a signal output circuit is not 

suitable because a circuit short circuiting the power 

source is when one of the f la?h 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 inverter input' is in the high level 

to thereby render the FET 555 conductive. To this end, a 

current flows as indicat~d by a dotted line and the power 

supply is short-circuited. 

The flash device of the clip-on type has been 

described above, but the P.resent invention can· also be 

adopted to the grip type flash device. The number of the 

·flash device for increasing the flash iight. amount is not 
. . 

limited to one, and a plurality of flash devices may also 

be coupled and they are also subjected to an OR logic 

function. 

Furthermore,· the signal output circuit of the 

present invention is not limi~ed 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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connected to the positive bus of the battery power supply 

311 . between the primary co'il P and a power supply switch 

312 is an oscillation transistor. 

This osciilation transistor 314 is provided as the 

grounded base transist~r ·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 prpvided between the 

emitter of oscillation transistor 314 and 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 cathoce of 

the SCR 315 whereas the other end thereof is connected to 

the rectifying diode 318 The tertiary coil T is a power 

s.upply coil which compensates for . voltage drop of the 

battery 311 by utilizing its induced voltage. 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 current of. 

the transistor 319 by the transistor 320 having an emitter 

coupled to the negative bus. 

---------
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Meanwhile, a block 322 connected to the power 

supply switch 312 through· an anti-reverse current diode 

321 cons ti tut es a regulator with a resistor 323 and a 

diode 324 and an output voltage of the regulator is 

applied to a rnicroco~puter 325 as a voltage detection 

circuit for main capacitor and a signal processing 

circuit. 

In addition, the regulator 322 is connected to the 

terti~ry coil T of the oscillation transformer 313 through 

the anti-reverse current diode 326 and an induced ~oltage 

generated on the tertiary coil T is smoothed by a 

capacitor 327 during the oscillation of the DC-DC 

conyerter 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 awplifier 331 is also provided with a resistor 
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~33 and a-diode 334 which apply positive feedback to the 

non-inversion input terminal in order to give hyst:eresis 

characteristic to an output voltage approximately equal to 

a threshold voltage. 

The high impedance circuit 332 is also an 

operational amplifier having a non-inversion input 

terminal to which the output of the operational amplifier 

331 is applied. A reference voltage is applied to an· 

inversion input· terminal of the amplifier 331 which 

, ' 

outputs~ the·· flash ready signal·. • ;.. • ... ':,I • • 

The microcomputer 325 operates to output the 

flash data signals such as a ready signal and an aperture 

data signal to the camera as sh9wn in Fig. 14(c), and to 

receive the camera data signal such as an auxil~ary light 

source lighting instructi6~ signal and a quench sigrial as 

shown in Fig. 14(d). The microcomputer 325 acts as the 

signal processing circuit to process these signals 

according-to a serial clock signal shown in Fig. 14(b). 

Fig. 14(e) shows the timely of the auxiliary light 

source being turned-on in response to the lighting 

instruction signal of Fig. 14 ( d). Further, Fig. 14 ( f) 

shows ~he timing of the start of automatic focusing 

operation in response to a signal contained in the serial 

signal of Fig. 14(c} representing that auxiliary light 

source 400 has been turned-on. ----------- .. ------ ·······--- .. -- --- -
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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 

w~ich selectively contacts with one of stationary coptacts 

a, b and c in conjunction wi~h 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 

the mi~rocomputer is set to the second . . 

operation mode. The contact c is an OFF position. 

In the first oper.ation mode of the microcomputer·· 

25, a high level output signal s2 is applied to.the base 

of transistor 320 to allow an oscillation of the DC-DC 

converter. In the second opera~ion mode, since the ou~put 

signal S2 is set t? the low level, the osciilation of the 

DC-DC converter is stopped. 

The output signal S2 is supplied to one input 

terminal of an OR gate 337 through an inverter 336. This 

OR gate 337 has another input to which the output S1 of 

the voltage a·etect ion circuit is applied. The output S3 

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 emitting qiode 339 through the inverter 

338. 

This light emitting diode 339 is turned-a~ to emit 

light when the main capacitor 28 is charged up to · a 
-------·---··-···--·-
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predetermined voltage level indicating that the flashing 

is ready. 

Meanwhile, the microcomputer 325 outputs an output 

signal S4 under a certa~n condition in order to operate 

the drive circuit of the auxiliary light source 341. This 

drive circuit outputs the signal S4 • When the signal S4 

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 conductive to energize 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 fil~er 345 is provided in the projecting path 

of this auxiliary light source 341. 

The filter 345 is not always required. Referen~e 

number 346 designates a flash discharge bulb; 347, a 

trigger cirq1it; 348 and 349, SCRs; 350, a cor...,11utation 

capacitor forming a flash stop circuit together with the 

SCRs 48 and 49; and 51, a control circuit which e~ergizes 

the flash stop circuit. These members and ci rc-..ii ts are 

well known. 

Next, an operation of such an embodiment as 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 c, the selection switch 325 
: 

is also set to the contact 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 . S2 is of high level. Therefore, 

the transistor 320 is turned-on so that the transistor 19 

is for~ard biased. Wheti the c~paci~or 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 turried-on. The SCR 315 receives at a· cathode a 

reverse electromotive force generated 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 transistor 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 voltage generated on the tertiary coil T is 
- - ----- --------
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applied to the regulator 322 as an input voltage through 
; 

the diode 326 often smoothing by the ~apacitor 327. 

In this case, if the induced voltage value is 

lower than the voltage . value of the battery 311., the 
: 

voltage of battery 311 becomes an ii:put voltage to the 

regulator 22. On the contrary, when it is higher than 

that of the battery 311, this voltage becomes an input 

voltage. Such a fact that· the induced voltage is 

relatively high represents that the battery 311 shows 

~oltage·d~op due to the consumption.· 

The regulator 22 whose input voltage is 

compensated as described above, can output a stabilized 

voltage with high accuracy and this output voltage is 

supplied to the voltage detection circuit including the 

operational amplifier 331 and the microcomputer 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 voltage of the 

flash bulb 346, The high input impedance circuit 332 

operates output the sign~l S1 in response to the high 

level of this signal and the'signal s1 is applied to the 

OR gate 337. The microcomputer 325 provides the output 

signal S2 of high level. This output signal 52 is applied 

to the OR gate 337 through the inverter 336 and therefore 



. ' 

-59-

the OR gate 337 provides an output signal S3 of high 

level. 

Since the transistor 340 of the drive circuit is 

maintained non-conductive while the cutout signal S3. is of 
: -

high level, the light emitting diode 339 indicating the 

flashing ready condition is not turned-on. Moreover, the 

output signal S3 of high lev~l is also applied to the 

rnicro·computer 325. Iri respons·e "to the signal S3
1 

the 

microcomputer 325 operates· to output ·a lighting inhibit 

signal· "for an auxliary li_ght ·source 341 to the ~amera as a 

flash data. Since no lighfing instruction signal for the 

auxliary light source 341 is transmitted from the camera, 

the output signal S4 is kept at the high level. As a 

result, the transistors 343 and 344 of the drive circuit 

are maintained non-conductive and the auxiliary light 

source 341 is turned-off. 

When the charging of main capacitor 328 proceeds 

and the charging voltage reaches the flash ready voltage, 

the output signal of the operational amplifier 331 is 

inverted to a low level output. However, since the 

operational amplif ie~ 331 has the hysteresis 

characteristic, as the charging voltage of .i..• ... ne main 

capacitor 328 becomes higher, the output voltage of the 

operational amplifier 331 is pulsated within a certain 

range in a low voltage level. 
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The output signal S1 of the high input impedance 

circuit 332 changes to the!low leve? f~om the high level 

in accordance with the low level output of the operational 

amplifier 331 and the ou~put 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 lighting instruction signal of the 

auxiliary. light source 341 from the camera, the output 

signal s4 changes to the low level 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 des er ibed above, in the c~se where the power 

switch 312 and the selection switch 335 are set to their 

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

to oscillate, and the auxiliary light source 341 is 

inhibited to light until the main capacitor 328 has been 

charged up to the flash ready level. -----------------

i11i1Di1i11nr 
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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 stationary 

contact b from the OFF contact c, the selection swit~h 335 
: 

is also set to the contact b. 

Assuming that the main capacitor 328 is not 

charged, the microcomputer 325 is put in the second 

operation mode to output an output signal S2 of low level. 

in response to the low level signal s21 the transistors 

319 and 320 are. maintained non-conductive, the oscillation 

of DC-DC converter is inhibited. 

In this case, since the oscillation of DC-DC 

converter stops as described abqve, no induced voltage is 

generated in the tertiary coil T. Therefor~, only a 

voltage of battery 311 is applied to the reguiator 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 S1 of the high input impedance circuit 332 

and the high voltage output signal s 2 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 allowed to emit light. 

When the microcomputer 325 outputs a high voltage 

signal S3, the selectio~ switch 335 is·set to the contact 
.· 

b and the microcomputer 325 is thus in the second 

operation mode. Therefore, the signal which allows the 

lighting of the auxiliary light source 341 is transmitted 

inu-nediately to the camera. 

Accordingly, if the lighting instruction signal of 

the auiil1ary light ·so'urce 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 341. 

Assuming that the power switch 312 and the 
.. 

selection switch 335 are set to their contact b under the 

condition that the main capacitor 328 is charg~d to the 

level higher than the flash-ready level, the output signal 

S1 of the high input impedance circuit 332 is in the low 

level but the output signal S3 of the OR gate 337 is also 

of the high level, and therefore, the same 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 auxiliary· 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 ~echanism is put in an operation mode 

correspohqing 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, Qo. are 

used as the terminals for transmitting respective data· 

signals in the operation modes of the ·ordinary type flash 

mechanism and improved type flash mechanism, and thus it 

is only necessary to provide a control. terminal Co for 

switching the operation mode in order to provide the 

improved type flash mechanism. Accordin~ly, the a number 

of terminals for electrically connecting the camera 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 whethe·r· the flash device is coupled to the 

ordinary type camera or to the improved type camera f rorn 

the change of voltage at the control terminal. 

Accordingly, this discrimipating means can be formed by a 

resistance member connected, 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 

terminal voltage is unchanged because this flash d~vice is 

not provided with a control terminal corresponding .to the 

control terminal of the camera. In the side of camera, it 

is discriminated that the ordinaz::y type flash device is 

coupled and the ·camera mechanism 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 is electrically connected with, the control 

terminal of the flash device and thus a control terminal 

voltage changes. As a result, it is discriminated in the 

camera side that an improved type flash device is coupled 

and the camera mechanism inter.locking 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 oscilla~ion transformer of a 

DC-DC converter and a smoothing capacitor which smooths an 

induced voltage generate~ on the power supply coil .. when 
: 

the DC voltage of the battery is lowered than a 

predetermined value, the induced voltage compensates for 

voltage drop. Consequently, the power supply circuit can 

serve as a constant power source. which can supply .a 

stabilized power to a signal processing circuit requiring 

a constant reference voltage. 

In the power supply circuit for the flash device 

having an auxiliary light source of the present invention, 

the signal processing unit is pµt in the first operation 

mode to allow the auxiliary light source to ligh~ when the 

main capacitor is charged. up· to the f°lash rea.dy 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 ligh~ source is 

allowed to light. 

Accordingly / since the auxilia.ry light source is 

caused to light under the condition that power consumption 

in the battery due to the .DC-DC converter is lowered 

remarkably or the oscillation operation of the DC-DC 

converter is stopped, sufficient power is supplied to the 

iii1ii1fiir 
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auxiliary light· source from the battery resulting in 

' 
obtaini~g·sufficient amount of the li9ht. 

Furthermore, since the auxiliary light source can 

be lit. freely regardless. of the charing condition of the 
: 

main capacitor, it is possibie for a photographer to 

observe, the focusing condition and photographing angle 

through the view finder prior to the flash photographing. 

Moreover, according_ to the present invention, 

after the camera receives a signal representing the fact 

that an au.::x:iliary light s~urce in the flash devi.ce is put 

in a lighting condition, a signal for turning-on the 

auxiliary light source is then transmitted to the flash 

device and after the corifirmation of lighting of the 

auxiliary light sou~ce, 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 auto-

focusing operat~on is accomplished effectively. 

Therefore, incorrect focusing is hardly occurred . 

. ---------~--
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1. A flash device for a photographic camera 
comprising an ordinary £lash mechanism, 
flash mechanism including a part of 

an impro lf_ed 

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 
provided in addition to terminals electrically 
connecting said ordinary .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 when 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 ordinary flash 
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 
standard photographic camera and a multi-mode 
photographic camera (11), 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 

charged by a DC-DC converter boosting a low voltage 

·produced 

optical 

by a 

energy 

comprising: 

DC 

to 

power source 

produce a 

is converted into 

flash of light, 

a signal processlng 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 actuatable 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 

~ight source becomes ready. in response to a detection 

signal from a voltage detection circuit, said 

detection signal indicating that said· main capacitor 

is charged up 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 ~rocessing 

means receiving a lighting instruction signal from 

said multi-mode camera (11) 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 source (311); 

a DC-DC converter (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 
(10) and a photographic camera (11); 

a regulating means (322), 

I lllllll llllll lllll 11111111111 
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said flash device 

connected for 
receiving said DC voltage supplied from said DC power 
source (311), for supplying DC power to said constant 
voltage supply means; 

a coil (T) coupled to an oscillation 
transformer (313) inclu~ed 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 comprising: 
a plurality of flash devices (10) capable of 

transmitting a flash data signal to a photographic 
camera (11} and rece~ving 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 emitte~ followe~ 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 flashing· when said flash 
data signal is in a low state. 

7. A photographic camera compatible with improved 
and ordinary type flash devices cornpr~sing respective 
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terminals which electrically contact with an ordinary 
type flash device, a control terminal which 

·electrically contacts with an improved type. flash 
device having s_aid 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 
c_oupling of an improved type flash device in response 
to the change of the terminal voltage. 

: 

a. A photographic 
a multi-mode 

multi-mode flash 
photographic camera 
operation mode for 
flash device (10) 
for. operation with 
multi-mode flash 
operation mode for 
photographic camera 
mode for operation 
camera; 

camera system comprising: 
photographic camera (11) and a 

device (10), said multi-mode 

(11) .having a first camera 
operation with sai~ multi-mode 

and a.second camera operation mode 
a standard flash _devi·ce, said 

device having a first flash 
operation with said multi-mode 
(11) and a second flash operation 
with a standard photographic 

a first control terminal (Co) provided 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 terlllinal (Co) when said multi-mode 
flash (10) is mounted on said multi-mode photographic 
camera (ll)i 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 £lash device (14) being placed 

automatically in said first camera operation mode and 

said first flash operation mode, respectively, upon 

detection -of said variation in voltage at said first 

and second control terminals (C,Co). 

9. A system as defined 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 vol~age across said second 

control terminal (C) 

is coupled to said 

( 11) • 

when said standard flash device 

multi-mode photographic camera 

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 variation ~n voltage across s·aid first control 

terminal· (Co) when said multi-mode flash device ( 10) 

is coupled to said standard photographic camera. 

11. A 

wherein 

system as defined in any of claims 8 to 10 

said multi-mode photographic camera (11) 

further comprises: 

a signal source 

second and third control 

and second control 

(36) for transmitting 

signals through said 

terminals (C,Co) to 

multi-mode flash device (10); and 

a signal switching control means 

first, 

first 

said 

selectively allowing a camera data signal to 

for 

be 

transmitted from said multi-mode photographic camera 

(11) to said multi-mode flash device (lO) in response 
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to said first control 
allowing a flash data 

signal and for selectively 
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 
so that said third control signal is 
said multi-mode photographic camera 

means operating 
transmitted when 

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: 

mea~s for repeatedly transmitting said first 
and second control signals with a predetermined 
period, and 

wherein one of said multi-mode photographic 
camera and said multi-mode flash 

first 

device comprises a 
and second control counter for counting said 

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 ~imer. 

13. A system as defined in Claim 11 or 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 dununy data so that said multi-mode 
flash device uses said dwnmy 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 auxil~ary light source 
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for automatic focusing which is actuatable 

control of said control means. 

under 

~ 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 automatic focusing 

response to said flash data signal. 

operation in 

16. A system as defined in any of claims 11 to 15 
wherein said flash data signal includes a signal 

indicating a guide-number to be supplied to said 

multi-mode camera {11), 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 d1splay 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 displaying 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 . 

·------------··· ... -----------·-----·- ·-- -

11i1i i[i 1i~r 


