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FLASH SAFETY DEVICE IN A FLASH APPARATUS 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
‘The present invention relates to a ?ash safety device 

of a ?ash apparatus. I 

2. Description of the Prior Art 
In known ?ash apparatuses, such as stroboscopic 

?ash apparatuses, ?ashing is accomplished by boosting 
the low voltage of the battery to a higher voltage and 
then applying the electric charge to light a Xenon ?ash 
tube. The required flash intensity can be obtained only 
after the capacitor is suitably charged. Conventionally, 
a neon tube is used to indicate that the main capacitor 
has been charged to place it in readiness for ?ashing 
the tube. Unfortunately, this requires the photographer 
to divert his attention to the neon tube when he is tak 
‘ing continuous ?ash pictures. This is somewhat incon 
venient and sometimes troublesome. 

SUMMARY OF THE PRESENT INVENTION 

An object of the present invention is to provide a 
safety circuit for a ?ash apparatus in which a conduct 
ing element such as diode, etc. is connected to a ?ash 
ing voltage detection circuit of the ?ash apparatus to 
automatically prevent ?ashing of the ?ash apparatus 
when the apparatus does not have prescribed ?ashing 
voltage. Thus improper ?ashing illumination will not 
occur. 

Another object of the present invention is to provide 
a safety circuit of a ?ash apparatus in which such con 
ducting element as diode, etc. is connected to a ?ashing 
voltage detection circuit of a ?ash apparatus to auto 
matically prevent ?ashing of the ?ash apparatus when 
the apparatus does not have prescribed ?ashing voltage 
thus preventing wasteful loss of energy of power 
source. 

Further objects and characteristics of the present in 
vention will become .clear by following detailed expla 
nations of the invention together with reference to the 
drawing. 

BRIEF DESCRIPTION OF THE DRAWINGS 
The sole drawing is an arrangement drawing of a 

safety circuit of the ?ash circuit apparatus according to 
the present invention. 

DESCRIPTION OF THE PREFERRED 

EMBODIMENTS 
The sole drawing is an electric circuit connection dia 

gram to show an example of a safety circuit of the ?ash 
apparatus according to the present invention. 

In the sole drawing 1 shows a low voltage actuation 
power source such as battery, etc., 2 is a main switch 
of a ?ash apparatus, 3 is a conventionally known 
booster circuit, 4 is a rectifier diode, 5 is a ?ashing 
main capacitor, 6, 7 are bleeder resistors for detecting 
capacitor terminal voltage, 8 is a neon tube, 9 is a 
Xenon tube, 10 is a current limiting resistance, 11 is a 
trigger capacitor, 12 is a trigger transformer, 13 is a 
triggering thyristor, I4, 15 are resistances, 16, 19 are 
switching transistors, and l7, 18 are emitter, collector 
resistances of the transistor 16. Member 20 is an FET, 
and 21 is a resistance connected in parallel with a tem 
perature compensation diode 22. Component 23 is an 
adjusting resistance, 24 is a switching transistor, and 25 
is a diode as an one way conducting element. Refer 
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2 
ence character 25A identifies a circuit within a camera, 
wherein 26 is an exposure meter circuit battery, 27 is 
a synchronizing switch, 28 is a variable resistance 
which is varied depending on distance to an object, 29 
is an exposure meter, and CdS shows a light receiving 
element to sense light from an object. 

In the above arrangement, when the main switch 2 is 
turned ON, the voltage as elevated by the booster cir 
cuit is impressed upon the main capacitor 5 so that 
charging is started. Until the terminal voltage of the 
main capacitor 5 reaches a prescribed level, the 
bleeder voltage between the bleeder resistances 6, 7 
will not become large, because it is in proportion to 
said terminal voltage. As a result the neon tube 8 will 
not be lighted, therefore the transistor 16 remains OFF 
and so does the transistor 19. ~ 

As a result of the above, both FET20 and the transis 
tor 24Vare retained in OFF state, therefore voltage will 
not be impressed on the transistor 24. In this state when 
the synchronizing switch '27 is closed, since the diode 
25 is connected in a reverse direction in a circuit of the 
trigger starting circuit battery 26 — synchronizing 
switch 27 — resistance 14 — SCR13 — diode 25 — 

battery 26, starting current will not ?ow to the SCR13 
and the Xenon tube 9 is not lighted. When the terminal 
voltage of the capacitor 5 is elevated to a prescribed 
value or higher, the neon tube 8 is lighted and the tran— 
sistors l6, 19 are turned ON. As a result current from 
the power source 1 ?ows to the drain of the FET 20 and 
the collector of the transistor 24. The diode 25 icon 
ducts the collector current of the transistor 24. The col’ 
lector current of the transistor 24 is almost propor 
tional to the terminal voltageof the capacitor 5. Thus 
the voltage across'the diode 25 will correspond to the 
voltage of the capacitor 5 logarithmically with the com 
pression characteristics of the diode 25. This voltage 
will be impressed upon to the circuit 25A in the cam 
era. 

The exposure meter 29 is positioned based on the re 
sistance value of the distance resistance 28 and the sum 
of the voltage across the diode 25 and the voltage of the 
battery 26, indicating the aperture value by its pointer 
position. Therefore, the diaphragm aperture of a cam 
era is adjusted based on this indication. Thus the aper 
ture value for ?ash auto-photographing can be set 
based on the distance to an object, and the terminal 
voltage of the capacitor 5 which voltage corresponds to 
the amount of light to be emitted by the ?ash. Next, 
when the synchronizing switch 27 is closed along with 
shutter release, the sum of the voltage across the diode 
25 and the voltage of the battery 26 will be impressed 
on the gate of the SCR13 through the resistance 14, the 
SCR13 is made to conduct and the Xenon tube 9 is ig 
nited. 
As has been explained above in the present invention 

the ?ash triggering is prevented until the ?ash appara 
tus is placed in ?ashable state by such one way con 
ducting element as diode 25, etc. to prevent unneces 
sary loss of energy at the power sourc'e by inadequate 
?ashing, thus it is very useful in practical application. 
As the one way conducting element, beside the above 
mentioned diode naturally such elements as having one 
way conducting function by continuance of its termi 
nals for example SCR transistor, etc. can be used. 
What is claimed is: 
l. A ?ash apparatus comprising: 
an electric power supply means, 
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a main capacitor coupled with said supply means to 
be charged thereby, 

‘ a ?ash tube coupled to said main capacitor, 
a trigger circuit coupled to said ?ash tube and capa 

ble of igniting said ?ash tube when the trigger cir 
cuit is enabled and a synchronizing signal applied 
to the circuit, said circuit including a capacitor for 
accumulating triggering energy, said capacitor 
being supplied with triggering energy, said trigger 
circuit including means for applying the energy to 
the ?ash tube when the circuit is enabled and the 
synchronizing signal applied, 

a voltage detecting means coupled to said main ca 
pacitor for detecting the voltage across said main 

‘ capacitor so as to emit an output therefrom corre 

sponding to the voltage across said main capacitor, 
a switching means connected between the output of 

said voltage detecting means and said trigger cir 
cuit andswitchable to an ON state when the output 

a of said voltage detecting means reaches a predeter 
mined value so as to enable said trigger circuit. 

2.'A flash apparatus according to claim 1, wherein 
said voltage detecting means contains a bleeder circuit 
coupled across the ?ash tube, said bleeder circuit being 
composed of a plurality of resistances and having an 
output terminal, the output terminal of said bleeder cir 
cuit being coupled to said switching means. _ 

3. A, ?ash apparatus as in claim 1, wherein said 
switching means includes a constant voltage element 
connected-to the trigger circuit so as to produce a con 
stant voltage in the trigger circuit when the switching 
means is ON. > 

4. A ?ash apparatus comprising: _ i 

an electric power supply means, a main capacitor 
connected with said supply means for charging 
'thereby, ~ ’ 

a ?ash tube coupled to said main capacitor,‘ 
a trigger circuit coupled to said ?ash tube and capa- ‘ 

ble of igniting said ?ash tube when ‘the trigger cir 
‘} cuit is enabled and a synchronizing signal applied 

,tojthe circuit, said circuit including a trigger capac 
fitor for accumulating triggering energy, means con 
necting said capacitor to the supply means for sup 
plying triggering energy thereto, said trigger circuit 
including means connected with said ?ash tube and 
vto said triggercapacitor for applying the triggering 
energy when said circuit is enabled and actuated so 

'_ as to light said ?ash tube, v 
:a voltage detecting means connected with said main 

capacitor for detecting the ‘terminal voltage of said 
main capacitor so as to produce an output there 
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4 
a from corresponding to the terminal voltage of said 
main capacitor, 

-a switching means connected with said voltage _de~ 
tecting means and switchable to an ON state when 
the output of said voltage detecting means reaches 
a predetermined value, a constant current circuit, 
said circuit being connected in said switching 
means and generating a constant current when said 
switching means is turned to the ON state, 

a unidirectionally conducting element, said element 
being connected with said constant current circuit 
in the forward direction and being turned to an ON 
state when the constant current circuit generates 
constant current so as to generate a ‘constant volt 

age, 
a synchronizing switch means coupled to said trigger 
ing circuit for producing the synchronizing signal, 

a trigger starting means in said trigger circuit for 
forming a path of trigger starting current to cause 
said trigger starting current to ?ow therethrough 
when said synchronizing switch means is turned to 
the ON state so as to actuate said trigger circuit, 
said starting means connecting said unidirectional 
element within the path of said trigger starting cur 
rent to vary said trigger starting current, said start 
ing means causing said trigger starting current to 
?ow through said path in order to actuate said trig 
ger circuit when said unidirectional element and 
said synchronizing switch means respectively are 
turned to the ON state. ' 

5. A ?ash circuit, comprising a gas discharge lamp, 
a main capacitor coupled across the lamp, a capacitor 
charging circuit coupled across the capacitor, a thresh 
old voltage detector coupled across the capacitor and 
including a threshold voltage responsive switch whose 
‘state is changeable in response to the capacitor voltage 
reaching a predetermined value, a actuable trigger cir 
cuit coupled to the lamp and forming a trigger path, a 
unidirectional element in the trigger path, character 
ized in that said unidirectional element is directed to 
oppose trigger current ?ow and is connected to said de 
tector to receive forward current from the switch as the 
switch is switched when the main capacitor exceeds the 
switch’s threshold level. 

6. An apparatus as in claim 5, further characterized 
in that the switch produces a forward current in the un 
idirectional element corresponding to the capacitor 
voltage, and means in the trigger circuit responsive to 
said current to apply the current as an indication ca 
pacitor voltage. I 

*_ * * * * 


