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ELECTRIC EXPOSURE METER 

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

This application is a continuation of application Ser. 
No. 34,320, filed Apr. 27, 1967, now abandoned. 
This invention is related to an electric exposure me 

ter, more particularly to an electric exposure meter 
usable together with an electronic shutter, which is 
preferably mounted on a through the lens type camera 
hereinafter referred to as a 'TTL' camera. Such cam 
eras include, for example, single lens reflex camera. 
There have been proposed so-called electronic shut 

ters for electrically determining shutter speed or expo 
sure time. A known electronic shutter includes an elec 
tric circuit comprising, in series, an electric power 
source, a switch adapted to open and close responsive 
to the movement of shutter blades, a photoconductive 
element for receiving light from a photographic object, 
said photoconductive element having a variable resis 
tance responsive to the intensity of the light received 
thereby, and a capacitor. In such electronic shutter, 
upon depression of a shutter button, a shutter sector is 
opened by an electromagnet, and at the same time said 
switch is closed to complete the aforesaid electric cir 
cuit. In this case, the capacitor is charged until the 
voltage across it reaches a certain predetermined value, 
and then the capacitor is discharged. A current due to 
the capacitor discharge actuates an electromagnet for 
closing the shutter sector, so that the shutter is closed 
to complete the exposure. The time necessary for 
charging the capacitor of such electronic exposure 
meter up to a certain predetermined voltage varies in 
accordance with the brightness of the photographic 
object, because the electric resistance of the photocon 
ductive element is changed responsive to the brightness 
of the light received by the element from the photo 
graphic object, and hence, the duration of the shutter 
opening or the exposure time is determined according 
to the brightness of the photographic object. 

In an electronic eye camera having such electronic 
shutter, it is made possible to dispense with a compli 
cated exposure control mechanism of conventional 
electric eye cameras, by taking advantage of the fact 
that the entire opening and closing operation of the 
shutter blade of the electronic shutter can be electri 
cally controlled. 
Such electronic shutter, however, has a disadvantage 

in that the photoconductive element thereof must be 
disposed to the light until the entire exposure is com 
pleted. Accordingly, such electronic shutter cannot be 
mounted on a TTL type monocular reflex camera, 
because the exposure in this type camera is determined 
by a photoconductive element located at a suitable 
point in the light path in the view-finder thereof for 
measuring the brightness of light passing through a 
photographing lens means, which light path during the 
brightness measurement is changed from that during 
exposure by means of rotation of a mirror. 
Therefore, an object of the present invention is to 

provide a TTL type exposure meter for a monocular or 
single lens reflex camera having a focal plane shutter. 
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2 
According to the present invention, the light from a 

photographic object, which passes through a photo 
graphing lens of a camera, is delivered to a photocon 
ductive element located at a suitable position of the 
light path of a viewfinder thereof to generate electric 
ity. The electricity thus generated is measured by a 
voltmeter and stored in a suitable storing means as a 
capacitor as a charge therein. The electricity thus 
stored is used for controlling the start of the motion of 
the rear plane of the focal plane shutter after the front 
plane thereof is moved. 
Other objects and a fuller understanding of the pres 

ent invention may be had by referring to the following 
description taken in conjunction with the accompany 
ing drawings, in which: 
FIG. 1 is a diagrammatic illustration of the light path 

in a view-finder of a monocular reflex camera, on 
which an exposure meter according to the present in 
vention can be mounted; 
FIG. 2 is an electric circuit diagram of an embodi 

ment of the present invention; 
FIG. 3 is a graph illustrating resistance-terminal volt 

age characteristics of a light receiving element, 
FIG. 4 is an electric circuit diagram of a modification 

of the embodiment of FIG. 2; and 
FIG. 5 is a graph showing the relationship between 

the value of B, and output voltage. 
Referring to FIGS. 1 to 3, symbols L., M., P, E, S, and 

F represent respectively a photographing lens, a a mir 
ror adapted to rotate as shown by an arrow during 
exposure, a penta-prism, an eye-piece, a focal plane 
shutter, and a film. A photoconductive element 10 is, 
for instance, made of cadmium sulfide (CdS), and a 
resistor 12 is connected in series with the photoconduc 
tive element 10. The photoconductive element 10 and 
the resistor 12 are respectively connected to rotary 
contact arms 14a and 14b of a gang-operated dial 
switch generally depicted by 14, as shown in FIG. 2. 
The mechanism of the gang-operated dial switch 14 is 
such that when the rotary arm 14b is positioned respec 
tively at the corresponding terminal a', b', c', d', or e', 
the arm 14a is positioned at the corresponding terminal 
as shown in the figure. 
The terminal a is connected to one end of a resistor 

r, which is negatively biassed by a battery 16, the ter 
minal b to the joint between resistors r and r, the 
terminal c to the joint between resistors r and ra, the 
terminal d to the joint between resistors r and r, and 
the terminal e to the joint between resistors r and R. 
The corresponding terminals a, b, c', d', and e' are 
respectively connected to the joint between resistors R 
and rs, the joint between resistors r and rs, the joint 
between resistors Is and r, the joint between resistors r 
and rs, and an end of the resistor rs, which is positively 
biassed by a battery 18. 
The battery 16 is connected to a closed circuit, which 

traces from the positive terminal thereof to the nega 
tive terminal thereof through a lead wire 20, resistors 
re, rs, R, ra, ra, r, and r. The battery 18 is also con 
nected to a closed electric circuit, which traces from 
the positive terminal to the negative terminal thereof 
through resistors r and r, and the lead wire 20. 
The joint between the photoconductive element 10 

and the resistor 12 is connected to a terminal 26 of a 
double-throw selective switch 22 through a lead wire 
24. A selective arm 28 of the selective switch 22 is 
normally connected to the terminal 26, and the arm 28 
is in turn connected to a capacitor 30 which is 
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grounded through the ground wire 32. A voltmeter 34 
is connected to the lead wire 24 in parallel with the 
capacitor 30 in order to measure the voltage across the 
capacitor. In this particular embodiment, a capactor is 
used, but any other suitable storing means can be also 
used in the exposure meter according to the present 
invention. 
The other terminal 36 of the selective switch 22 is 

connected to the base of a transistor 40 through a resis 
tor 38. The emitter of the transistor 40 is connected to 
the ground wire 32, while the collector thereof is con 
nected to the negative terminal of the battery 16 
through a capacitor 42. The collector of the transistor 
40 is also connected through a lead wire 44 to a relay 
46 of suitable type for starting the rear plane of focal 
element shutter. 
The operation of the circuit of the aforesaid structure 

will now be described. The selective contact arm 14a of 
the dial switch 14 is interlocked with a film sensitivity 
selector mounted on a camera body or a lens cylinder 
and adapted to cooperate with a lens aperture ring. Let 
it now be assumed that a film having a sensitivity of 
ASA 100 is loaded in the camera and the lens aperture 
f of the camera is set at f, and the selective contact 
arms 14a are respectively positioned at terminals c and 
c" upon setting a film sensitivity selector at ASA 100. 
Furthermore, it is assumed that the resistor r to rs in 
the embodiment of FIG. 2 have the same resistance of 
r ohms and the resistor R thereof has a resistance of R 
ohms. The numerical value of the resistance r is se 
lected to be identical with the resistance variation of 
the photoconductive element per unit brightness value 
(to be referred to as "Bv' hereinafter). 
In this case, the voltage between terminals c and c' or 

the voltage across the selective arm 14a and 14b of the 
dial switch 14 is given by (R-4r)i volts, as a result of 
the voltage division by means of resistors r to rs and R. 
Here, i represents the current flowing through the se 
lective arms 14a and 14b. Due to the fact that the 
resistance of each of the resistors r to r is the same, 
the volatge across the selective arms 14a and 14b of the 
dial switch 14 is not affected by the position thereof, 
namely a-a", b-b', c-c', d-d', or e-e', as shown in 
F.G. 3. 
Under such conditions, if a monocular reflex camera 

having a focal plane shutter together with an exposure 
meter according towards the present invention is di 
rected to a photographic object, the resistance of the 
photoconductive element 10 is varied responsive to the 
brightness of the object of the Bv thereof, and a voltage 
representative of the Bv of the photographic object is 
produced in the lead wire 24. The capacitor 30 or a 
suitable storing means is charged by the voltage on the 
lead wire 24 through the terminal 26 and the selective 
contact 28. At the same time, the voltage on the lead 
wire 24 is read out by means of the voltmeter 34 having 
a graduation according to shutter speed. 

If the voltage generated on the lead wire 24, as de 
tected by the voltmeter 34 falls within the operative 
range of shutter speed of the camera, a shutter button 
is depressed. Such depression of the shutter button 
causes upward movement of the mirror, start of move 
ment of the front plane (not shown) of the focal ele 
ment shutter, and simultaneously turn-over of the se 
lective arm 28 of the selective switch 22 to the terminal 
36 thereof. Thus, the capacitor 30 is discharged 
through the resistor 38 and the transistor 40, and an 
electric signal for actuating the rear plane of the focal 
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4 
plane shutter is delivered to the relay circuit 46. After 
a certain time lag following the start of the front ele 
ment, the relay circuit 46 actuates a relay (not shown) 
and starts the rear element (now shown) to complete 
the exposure. The aforesaid time lag depends on the 
intensity of the signal from the transistor 40, that is the 
magnitude of the voltage across the capacitor 30 estab 
lished by the charge thereof. 

If a lens aperture ring is turned so as to increase the 
aperture, the selective arms 14a and 14b of the dial 
switch 14 are also turned due its interconnection with 
the lens aperture ring, say to the terminals b and b' 
respectively. With the selective arms thus moved, the 
voltage across the arms 14a and 14b is not changed and 
kept at (R+4r)ivolts, however the voltage on the lead 
wire 24 relative to the ground wire 32 is increased by ir 
volts (see FIG. 5), provided that the intensity of the 
light delivered to the photoconductive element 10 is 
kept constant. In effect, the voltage on the lead wire 24 
is increased as if the lens aperture were not changed 
and the brightness of the photographic object is in 
creased by a unit brightness value, i.e., Bv. Such in 
crease in the voltage on the lead wire 24 results in an 
increase of a voltage across the capacitor 30, which 
causes an intensification of the signal on the relay cir 
cuit 46 for starting the rear element of the focal plane 
shutter. According to the invention, the relay circuit 46 
is adapted to start the rear element earlier when a 
stronger signal is applied thereto, and hence, a faster 
shutter speed is obtained responsive to the aforesaid 
increase in the lens aperture. 

In a different embodiment of the invention, when the 
intensity or Bv of the incident light to a photoconduc 
tive element 10 is increased, the current flowing 
through the selective arms can be reduced for produc 
ing a weaker signal, and a relay circuit 46 can be so 
arranged as to result in a faster shutter speed for such 
weaker signal applied thereto. 
On the other hand, in the embodiment as shown in 

FIG. 2, if the lens aperture ring is so turned as to reduce 
the aperture by one step, and if the selective arms 14a 
and 14b are moved to the terminals d and d" respec 
tively, then, it is apparent to those skilled in the art that 
the voltage on the lead wire 24 is decreased by an 
amount corresponding to the brightness change by a 
value, provided that the actual intensity of the incident 
light to the photoconductive element is unchanged, 
thereby the start of the rear element of the focal plane 
shutter is delayed for providing a slower shutter speed. 
Then, if the sensitivity of the film loaded in the cam 

era is increased to ASA 200, the selective arms of the 
dial switch are turned accordingly, say to terminals b 
and b' respectively. Similarly, if the film sensitivity is 
reduced to ASA 50, the selective arms 14a and 14b are 
also moved, say to terminals d and d' respectively. 
Thus, the shutter speed can be adjusted in accordance 
with the sensitivity of the film loaded in the camera. 

FIG. 4 shows a modification of the embodiment of 
FIG. 2, in which a compound photoconductive element 
10a is utilized instead of the simple photoconductive 
element 10, however, the operation of the circuitry is 
the same as the of FIG. 2. 
Although the present invention has been described 

by way of example, it is understood that numerous 
changes in the details of construction and the combina 
tion and arrangement of parts may be resorted to with 
out departing from the spirit and the scope of the in 
vention to. For instance, instead of a series of termi 
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nals, variable resistors can be used for achieving con 
tinuous control of the lens aperture, or instead of two 
batteries, one electric power means can be used. 
We claim: 
1. An exposure measuring system comprising a gang 

switch including first and second movable contacts me 
chanically and electrically connected with each other, 
and two groups of corresponding fixed contacts ar 
ranged so that when the first movable contact is en 
gaged with any one of the first group of fixed contacts 
the second movable contact is engaged with the corre 
sponding fixed contact; 
a photoconductive element and a load resistance 
connected in series, said photoconductive element 
being connected to said first movable contact while 
said load resistance is connected to said second 
movable contact; 

two groups of resistances each comprised of a plural 
ity of equal value resistors connected in series, 
another resistance connected between said two 
groups of resistances, one end of said series con 
nected resistances being connected to a DC elec 
tric source, each of said fixed contacts being con 
nected to one end of an associated resistor so that 
in any contact position of said gang switch the 
voltage across the opposite ends of said series con 
nection of the photoconductive element and load 
resistance is the same; and 

measuring means connected between the photocon 
ductive element and the load resistance for mea 
suring the voltage across the load resistance; 

whereby the output voltage is in linear relation rela 
tive to the brightness value of the object as sensed 
by the photoconductive member. 

2. An exposure measuring system according to claim 
1 wherein said measuring means comprises a storing 
means for storing said output voltage for controlling 
the operation of a shutter of a camera. 

3. An exposure measuring system according to claim 
2 wherein said measuring means comprises an indicator 
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6 
means for indicating said voltage stored in said storing 
CS. 

4. An exposure system according to claim 3 wherein 
said indicator is a voltmeter. 

5. An exposure measuring system according to claim 
2 wherein said storing means is a capacitor. 

6. An exposure measuring system according to claim 
1 wherein said photoconductive element is made of 
cadmium sulfide. 

7. An exposure measuring system according to claim 
1 wherein said photoconductive element is a con 
pound photoconductive member. 

8. An exposure measuring system comprising: 
means including a voltage divider having a series con 
nected network of a resistor and a photoconductive 
means, said photoconductive means being exposed to 
light, for producing a potential at the junction point 
of said resistor and photoconductive means, said 
potential varying relative to a predetermined point in 
a linear relation to the BV value of the brightness of 
the light incident on said photoconductive means, 

means including a variable resistor device having a 
resistor portion connected in parallel with said series 
connected network and adjustable in accordance 
with a light unrelated photographing parameter in a 
manner to vary the potentials at both end terminals 
of said voltage divider equally and in the same direc 
tion and vary said potential at the said junction point 
with changes in said last mentioned potential for 
each increment of adjustment of said parameter 
corresponding to changes of potential effected by 
unit changes in the brightness of said incident light; 
and storage means connectable with said means for 
producing a potential for storing said potential in 
said storage means. 

9. The system of claim 8 wherein said photoconductive 
means includes a pair of photoconductive elements cou 
pled as a compound photoconductive cell. 
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