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(57) ABSTRACT 
An off-photometric-range indicating device for photo 
metric circuits for cameras visually indicates to a pho 
tographer when the brightness of an object to be photo 
graphed is off the set photometric range of the photo 
metric circuit. The indicating device includes a detec 
tion circuit to detect the brightness of the object and to 
produce an output signal when the detected value of the 
brightness is out of the photometric range of the photo 
metric circuit, a switching circuit connected to the 
detection circuit and operated by said output signal, and 
a circuit connected to the switching circuit and actu 
ated by the operation of the switching circuit to scale 
out the indicator, which may be visually observed by 
the photographer. 

7 Claims, 4 Drawing Figures 
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1. 

OFF-PHOTOMETRC-RANGE INDICATOR FOR 
EXPOSURE METER 

Matter enclosed in heavy brackets appears in the 
original patent but forms no part of this reissue specifica 
tion; matter printed in italics indicates the additions made 
by reissue. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
This invention relates to an off-photometric-range 

indicator in exposure meters for cameras whereby when 
the brightness of the object to be photographed is not 
consistent with the set photometric range of the photo 
metric circuit such condition is visually indicated to the 
photographer. 

2. Description of the Prior Art 
Among the known techniques relating to such indi 

cating devices is a method according to which when the 
luminous intensity on the light receiving surface of a 
receptor element becomes higher or lower than a cer 
tain preset absolute value, such occurrence is indicated 
by operation of a luminous element such as luminous 
diode, as for instance proposed in U.S. Pat. No. 
3,810,208. This method, as disclosed in said patent, has 
the advantage that the structure of the device is simpli 
fied as no complicated mechanical arrangement is 
needed; but, on the other hand, it has a drawback in that 
extra space is required in which to incorporate a lumi 
nous element such as luminous diode which is indispens 
able in this method, and in some cases, there is further 
necessitated an extra optical system for guiding the light 
beams from the luminous element into the view finder, 
Also, as the luminous element, such as luminous diode, 
consumes relatively high quantities of power as com 
pared with other circuit parts, the battery is quickly 
exhausted. This becomes a serious problem, particularly 
when the camera is kept in storage for a long time. 
Usually, when a camera is not used, it is placed in a dark 
place where the ambient light intensity is outside the 
photometric range of the photometric circuit, so that if 
the power switch of the warning device is kept on, the 
luminous element in the warning device remains lighted 
to consume power wastefully, and this could result in 
exhaustion of the battery during storage of the camera. 
In the case of a TTL (through-the-lens) photometric 
camera, the aforementioned difficulty could occur even 
if the camera is not placed in a dark place, because the 
light to the receptor element is shut off if the lens cap is 
left mounted, 

Further, conventional exposure indicators often give 
false indications to misguide the photographer when the 
light intensity of the object is outside the set photomet 
ric range. 

SUMMARY OF THE INVENTION 

I have conceived an improved off-photometric-range 
indicator device by which I am able to provide a photo 
metric range indication by using the exposure indicator 
as the off-photometric-range indicating element so as to 
give off-range indications with the scaleout of the indi 
Cator. 
According to this invention, the off-photometric 

range indicating device includes a detection circuit 
connected to a photometric circuit, a switching circuit 
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2 
connected to the detection circuit and a further circuit 
connected to the switching circuit to scale out the indi 
cator. The detection circuit detects the brightness of the 
object and produces an output signal when the detected 
value of the brightness is outside the photometric range, 
the switching circuit operates when receiving said out 
put signal and the other circuit actuates by the opera 
tion of the switching circuit to scale out the indicator. 
There has thus been outlined, rather broadly, the 

more important features of the invention in order that 
the detailed description thereof that follows may be 
better understood, and in order that the present contri 
bution to the art may be better appreciated. There are, 
of course, additional features of the invention that will 
be described hereinafter and which will form the sub 
ject of the claims appended hereto. Those skilled in the 
art will appreciate that the conception upon which this 
disclosure is based may readily be utilized as a basis for 
the designing of other structures for carrying out the 
several purposes of the invention. It is important, there 
fore, that the claims be regarded as including such 
equivalent constructions as do not depart from the spirit 
and scope of the invention. 
BRIEF DESCRIPTION OF THE DRAWINGS 

Specific embodiments of the invention have been 
chosen for purposes of illustration and description, and 
are shown in the accompanying drawings, forming a 
part of the specification wherein: 

FIG. 1 is a circuit diagram showing a first embodi 
ment of the present invention; 

FIG. 2(a) illustrates the exposure scale in the visual 
field of the viewfinder with a pointer as positioned 
when the object brightness is within the photometric 
range; 
FIG. 2(b) is similar to FIG. 2(a) but shows the pointer 

positioned to indicate that the object brightness is out 
side the photometric range; and 

FIG. 3 is a circuit diagram showing a second embodi 
ment of the present invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

The present invention will now be described in detail 
with reference to the preferred embodiments thereof. 

Referring to FIG. 1, there is shown a first embodi 
ment of the present device as it was adapted in an expo 
sure indicating circuit for an electric shutter. According 
to this embodiment, the portion A is a known exposure 
indication circuit for an electric shutter, and the portion 
B illustrates the novel circuitry according to the present 
invention. 

I will first describe the circuit arrangement shown in 
the portion A wherein a photometric circuit is consti 
tuted by a photoconductive element 1 such as Cds cell 
and a diode 2 which are connected in series to each 
other so that an output voltage proportional to the 
logarithm of the brightness of the object to be photo 
graphed is produced at the junction therebetween. 
Also, an exposure factor introduction circuit is consti 
tuted by a variable resistance 5 with its resistivity 
changing corresponding to the setting values of aper 
ture and film sensitivity (when such aperture and film 
sensitivity are considered as exposure factors) and a 
diode 6 connected in series to the variable resistance so 
that an output voltage related to the aperture and film 
sensitivity is produced at the junction therebetween. 
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The output of the photometric circuit 1, 2 is applied 
to one terminal of a voltmeter 9, which serves as an 
exposure indicator, through an emitter-follower circuit 
formed by a transistor 3 and a resistance 4, while the 
output of the exposure factor introduction circuit 5, 6 is 
fed to the other terminal of the voltmeter 9 through an 
emitter-follower circuit formed by a transistor 7 and a 
resistance 8. The voltmeter is designed to give a proper 
exposure indication according to the difference be 
tween both outputs. 
The shutter control circuit 10 is adapted to receive 

both the output of said photometric circuit 1, 2 and the 
output of the exposure factor introduction circuit 5, 6 so 
as to control the shutter speed corresponding to the 
difference between both outputs. 

Referring now to the portion B of FIG. 1, a reference 
voltage generating circuit is constituted by a resistance 
11 and a diode 12 connected in series so that there is 
produced at the junction thereof an output voltage 
which is a divided part of the voltage of the power 
source 20, and which is equal to the output voltage of 
the photometric circuit 1, 2 when the object brightness 
is at the lower limit of the photometric range of the 
exposure indicator. 
The transistors 13, 14, 15 and 16 and a resistance 19 

constitute a differential amplifier to which the output of 
the photometric circuit 1, 2 and the output of the refer 
ence voltage generating circuit 11, 12 constitute an 
input. A detection circuit is also constituted by the 
reference voltage generating circuit and the differential 
amplifier. A resistance 18 is connected between the 
power source 20 and the other terminal of the voltmeter 
9 through a switching transistor 17 which is operated by 
the output of the differential amplifier 13, 14, 15, 16, 19. 
Resistivity of this resistance 18 is so set that when the 
switching transistor 17 becomes conductive to connect 
the resistances 18 and 8 to the power source 20, a volt 
age acting to scale over the pointer of the voltmeter will 
be produced at the junction of both resistances; that is to 
say, at the other terminal of the voltmeter 9. Thus, 
resistance 18 constitutes a circuit for scaling out the 
voltmeter 9. 

Being constructed as substantially described above, 
the present device operates as follows. 
When the object brightness is sufficiently high and 

stays within the set photometric range, the output volt 
age of the photometric circuit 1, 2 is higher than the 
output voltage of the reference voltage generating cir 
cuit 11, 12, and hence the collector current of the tran 
sistor 14 is greater than that of the transistor 13, so that 
the transistor 15 is saturated to make the transistor 17 
non-conductive. Therefore, the operation of the volt 
meter 9 is not affected by the resistance 18 and proper 
shutter speed is indicated by the pointer 9a of the volt 
meter 9 on the shutter scale 21 in the viewfinder of the 
camera, as shown in FIG. 2(a). 
When the object brightness is lower than the lower 

limit of the photometric range, the output voltage of the 
photometric circuit 1, 2 becomes lower than the output 
voltage of the reference voltage generating circuit 11, 
12, and hence the collector current of the transistor 13 
becomes greater than that of the transistor 14, so that 
the transistor 15 becomes active or non-conductive 
while making the transistor 17 conductive. As a result 
of conduction of this switching transistor 17, a divided 
portion of the power source voltage is applied to the 
other end of the voltmeter 9 through the resistances 8 
and 18, so that the pointer 9a of the voltmeter 9 scales 
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4. 
out without giving any false indication, and is posi 
tioned outside the shutter speed scale 21, as shown in 
FIG. 2(b). The voltmeter 9 in this embodiment is so 
arranged that when the power switch 22 in FIG. 1 is 
opened to cut off current supply to the circuit, the 
pointer 9a points "1/15" at the middle of the scale, so 
that when the object brightness is outside the photomet 
ric range, such can be indicated by scale-out of said 
pointer 9a. 
To cite an actual instance, in case the photometric 

range is above EV 1 when using an ASA-100 film, if 
ASA-100 exposure and F 1.4 setting is made on the 
camera, the optimum shutter speed under the brightness 
of EV 1 (which is at the lower threshold value of the 
photometric range) is one second. Therefore, if the 
object brightness is gradually reduced from a value 
above EV 1 under this condition, the pointer moves 
slowly downwards while indicating the proper shutter 
speed for each brightness until it points to 1 second in 
FIG. 2(a), and at the moment when the object bright 
ness becomes lower than EV 1, the pointer scales over 
rapidly to take the position shown in FIG. 2(b). From 
this, the photographer can learn that the object bright 
ness has passed out of the photometric range. 

Referring now to FIG. 3, there is shown a second 
embodiment of the present invention wherein the cir 
cuit elements bearing the numerals corresponding to 
those in FIG. 1, operate in the same manner as in the 
first embodiment, wherefore only those parts different 
from those of the first embodiment will be explained in 
the following description. 

I provide a switching transistor 25 operated by a 
differential amplifier (constituted by the elements 13, 
14, 15, 16 and 19), with the base of the switching transis 
tor connected to the collector of the transistor 14 at the 
output of the differential amplifier, while the emitter of 
the switching transistor 25 is connected to the positive 
pole of the power source 20 and the collector to the 
base of a transistor 27 through a resistance 26. The 
resistance 26 and the transistor 27 constitute a circuit for 
effecting scaleover of the pointer of the voltmeter 9, 
The emitter and collector of the transistor 27 are con 
nected between the voltmeter 9 and the junction of the 
emitter of the transistor 7 and the resistance 8. The 
voltmeter 9 is so constructed that its pointer will scale 
over when the current supply is cut off. Thus arranged, 
the device operates as follows. 
When the object brightness is within the photometric 

range, the switching transistor 25 stays conductive and 
hence the transistor 27 is also conductive, while the 
voltmeter 9 is connected to the emitter-follower circuit 
7, 8 by means of transistor 27, so that the voltmeter 
indicates the proper shutter speed as shown in FIG. 
2(a), 
On the other hand, if the object brightness is lower 

than the lower threshold value of the photometric 
range, the switching transistor 25 becomes non-conduc 
tive and hence the transistor 27 is also nonconductive, 
while the voltmeter 9 is disconnected from the emitter 
follower circuit 7, 8 by the transistor 27, so that the 
pointer 9a of the voltmeter 9 scale over as shown in 
FIG. 2(b), thus indicating that the object brightness is 
outside the photometric range. 
The object of the present invention can be also at 

tained by using an exposure indicator 9 of a fixed type 
unlike that in the described embodiments. Also, al 
though the present device has been described as 
adapted to a photometer in an electric shutter circuit, it 
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can of course be applied to a photometer circuit for an 
automatic aperture controlled camera. In the latter case, 
film sensitivity and shutter speed, as exposure factors, 
are conducted into the variable resistance 5 and the 
control circuit 10 is arranged to control the objective 
lens opening, while giving aperture graduations on the 
scales of FIGS. 2(a) and 20b). 

In the foregoing description of the present invention, 
I discussed cases wherein the object brightness was 
below the lower limit of the photometric range, but the 
same off-photometric-range indication can be made 
similarly when the object brightness is over the upper 
limit of the photometric range. Also, in the abovede 
scribed first and second embodiments of the present 
invention, there was used a differential amplifier as a 
component part, but such differential amplifier is not an 
indispensable part but may be substituted by other suit 
able means. The present invention is also not restricted 
to the arrangement in which the switching circuit is 
energized when the output from the photometric circuit 
becomes lower than the output from the reference volt 
age generating circuit; it is possible to use any compari 
son circuit in which the outputs from the photometric 
circuit and from the reference voltage generating cir 
cuit are received as inputs and the switching circuit is 
energized when the brightness of the object to be pho 
tographed has run off the photometric range. 
As apparent from the foregoing description, the off 

photometric-range indication is effected in the present 
invention by using the indicator of the photometer, so 
that there is required no specific means for making such 
indication and hence no extra space therefore is needed. 
Further, since the indicator scales out when the object 
brightness is off the photometric range, there is no pos 
sibility that the indicator will give any false indication 
for exposure. Battery exhaustion is also minimized as 
the current consumption is small when the indicator 
remains at its scaled-out position. 

I believe that the construction and operation of my 
novel off-photometric-range indicating device will now 
be understood and that the several advantages thereof 
will be fully appreciated by those persons skilled in the 
art. 

I claim: 
1. In a device for indicating off-photometric-range of 

a photometric circuit in an exposure indicator, the indi 
cating device including: 
a photometric circuit (1, 2) adapted to generate a 

first voltage in correspondence to the object 
brightness of an object to be photographed; 

an exposure factor introduction circuit (5, 6) 
adapted to generate a second voltage which varies 
according to exposure factors; and 
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6 
an indicator (9) connected at one input terminal to 

said photometric circuit and at its other input ter 
minal to said exposure factor introduction circuit 
and adapted to indicate a proper value of expo 
sure corresponding to the difference between said 
first and second voltages, 

the improvements comprising: 
a, a detection circuit (11, 12, 13, 13, 15, 16, 19) 
connected to said photometric circuit and 
adapted to detect the object brightness and issue 
an output signal when the detected value of the 
object brightness is off the photometric range of 
said indicator, photometric circuit, 

b. a switching circuit (17, 25) connected to said 
detection circuit and arranged to operate when 
receiving said output signal; and 

c. a circuit (18, 26, 27) connected between said 
switching circuit and said indicator and actuated 
by operation of said switching circuit to scale out 
said indicator thereby to give the off-photomet 
ric-range indication. 

2. The device set forth in claim 1, wherein said detec 
tion circuit comprises: 

a, a reference voltage generating circuit (11, 12) 
which generates a fixed voltage equal to the output 
voltage produced by the photometric circuit when 
the object brightness is at the limit of the photomet 
ric range; and 

b. a comparison circuit (13, 14, 15, 16, 19) which 
receives the outputs from said reference voltage 
generating circuit and from said photometric cir 
cuit as inputs and compares said inputs and issues a 
signal to actuate said switching circuit when the 
object brightness is detected to be off the photo 
metric range. 

3. The device set forth in claim 2, wherein said com 
parison circuit is a differential amplifier. 

4. The device set forth in claim 2, wherein said 
switching circuit, when made conductive, operates said 
scaling-out circuit. 

5, The device set forth in claim 2, wherein said 
switching circuit, when made non-conductive, operates 
said scaling-out circuit. 

6. The device set forth in claim 4, wherein said scal 
ing-out circuit, when energized, generates a predeter 
mined output voltage at one of the input terminals of 
said indicator to scale-out said indicator. 

7. The device set forth in claim 5, wherein said scal 
ing-out circuit, when energized, shuts off the output at 
one of the input terminals of said indicator to cut off 
electric current flowing to said indicator thereby to 
scale-out said indicator. 
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