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DEVICE FOR DETERMINING AND SE'I'I'ING THE
PROPER EXPOSURE FOR A CAMERA
This application is a continuation-in-part appllcatlon of U. S

__ Pat. application Ser. No. 528,504 filed. by the same appllcant
. onFeb 18, 1966, andnowabandoned A

BACKGROUND OF THE IN VENTION

The present mventlon relates to a dewce for determmmg
and setting the proper exposure for a camera by measuring the
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'.rng devlee can on]y be employed In a camera of very hlgh

10

intensity of the light transmitted through an mterchangeable °

lens selectively mounted on the camera. .

- In a camera for use with several mterehangeable objectwe
lenses, the lntermty of the light transmitted through an in-
terchangeable objective lens selectively mounted on the

camera has heretofore been measured by means of an expo- .

sure meter built into the camera body, thereby determmmg
- the proper exposure for the camera in accordance with the in-

dication gwen by the meter. In such a case, the maximum Jens

~ aperture, i.c. the F-value of each of the mtcrchangcablc objec-
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tive lenses in their fully opened conditions, is not always the

~ same; that is, some of the lenses may have an F-value of F2,
- the others may have an F—value of F2 8 or F4 or, further may |

. have an F-value of F3.5, etc:

"An exposure meter. generally should recewe the light from

 the scene to be photographed without any interference occur-
ring between the scene and the exposure meter. However, as
me.tioned above, when an- interchangeable objective lens is
selectwely mounted on the camera which may have a different
maximum lens aperture from another such lens and the light
~ transmitted through said lens is to be measured for determin-

ing the proper exposure, the intensity of the light transmitted

through the lens may vary depending upon the maximum lens

Tapcrture i.e. the F-value of the fully opened diaphragm open- 15

ing of the selected interchangeable objective lens. Therefore,
the indication given by the pointer of the exposure meter may
vary depending ‘upon the selected- mterchangeable objective

“lens and its maximum lens aperture, thus making it impossible

to determine the | proper exposure by merely accepting the in-
dication on ' the exposure meter of the hght ‘transmitted
- through the lens.

“In order to make it pomble to detenmne the proper expo- |

N ~ sure for a camera by measuring the light transmitted through

the selected lens havmg a different maximum lens aperture 45

ference in the indication’ gwen by the pointer of the exposure
meter due to the. difference in F-value of the fully opened |

“than some other lens, it is necessary to-compensate for the dif-

'dlaphragm opening of the lens mounted on the camera.

- In the prior art, as a measure for compensating for sucha
- dlfference in indication ; given by the exposure meter, the light
_ intensity has been measured by the exposure meter after ad-
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justing the interchangeable lens mounted on the camera so

that 2 predetermined F-value of the diaphragm opening is ef-
fected. However, such a measure is very troublesome, because

it is necessary to actuate dlaphragm regulating means prior to

‘the measurement of the light intensity, and, further, an errone-

ous measurement might be obtained if the operator overlooks

adjusting the dmphragm regulatmg means pnor to the mea-
surement.

Asa furt.her measure for eompenutmg for the dlﬂ'erence in
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~ the indication given by the exposure meter, there has been

:- prowded a special compensating device adjacent to the posi-

tion in the camera where the interchangeable lens is mounted. -

- Such a special compensating device is very complicated in its
construction and is required to be very accurate. Further, such
a compensating device may give an erroneous measurement, if
the position of the diaphragm regulating ring of the lens is not

-proper relative to the camera body when the lens is mounted
on the camera. And, further, for use with such a compensating
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price, and is not suitable for use with'a camera of relatively

low price which is produced by mass production.
The present invention resolves the above described dlsad-
vantages of the pnor art in an extremely sunple way.,

SUMMARY OF THE IN VENTION

Therefore a primary object of the present mventron is to

prowde a device for determining and setting the proper expo-

sure on a camera for use with several lnterchangeable objee-

_tlve lenses selectively mounted on the camera.

Another object of the present invention is to prowde a

device for determining and setting the proper exposure on'a

camera having several interchangeable objective lenses selec-
tively mountable on the camera and an exposure meter built

into the camera for indicating the intensity of the light passing

through the 1ntorohangeable lens selectively mounted on the
camera without requiring any mechanical coupling between
the exposure meter and the mterchangeable lens mounted on

the camera.
- A further obiject of' the present rnventlon is, as set forth

~ hereinafter, to- provide a device of compensating for the dif-
ference in light intensity due to the difference in focal length

of the mterchangeable lenses selectwely mounted. on the

camera in the first mentioned device. :

A still further object of the present loventxon is, also as set

forth hereinafter, to provide a device of. compensating for the
influence on: the light intensity in:the peripheral zone of the
lens of the bundle of light rays transmitted through the in-

terchangeable lenses selectively mountod on the camerain the
first mentioned device. |
The object of the present invention is achieved in ac-

‘cordance with the present invention by providing the same se-

ries of reference symbols on the diaphragm regulatmg ring of

each of the interchangeable objective lenses adapted to be

selectively mounted on a camera havmg an-exposure meter
‘built therein regardless of the difference in the characteristics
of the lenses with the respective succeeding symbol rndleatmg
the diaphragm opening as being half the diaphragm openmg

indicated by the preceding symbol beginning at the maximum -

dlaphragm opening of each of the lenses. The exposure meter

is ‘adapted to receive the light passing through the lens
~ mounted on.the camera and bears also the same series of -
“reference symbols as those on the draphragm regulating ring
- of each of the lenses and located in such a manner that the
. respective succeeding symbol indicates the intensity of light as_
being twice as great as that indicated by the preceding symbol

and also that, when one of the lenses is mounted on the
camera with its diaphragm fully opened, the proper exposure |

'is set on the camera by adjusung the diaphragm of the lens

mounted on the camera so as to correspond to the symbol on
the exposure meter by which the intensity of the light received

by the exposure meter through the lens wlth 1ts diaphragm
~ fully opened is indicated. |

By the provision of the same series of the reference symbols
on the diaphragm regulatmg nng of each of the lenses as
described above, the proper exposure can be set in the same
manner as described above when any of the lenses other than
the above described lenses is mounted on the camera and the

intensity of the light passing. through' the lens with its

diaphragm fully opened is measured by the exposure meter.
In accordance with the further features of the present inven-

'tion, a preset diaphragm regulating rmg may be utilized and

70

. device, all of the lnterchangeable lenses must rotate the

- diaphragm regulating ring thereof through the same anglc for

- corresponding F-values of the diaphragm opening. This is an

. extremely difficult restriction in designing the construction of

- also the deviation of the dlaphragm opening from the theoreti-
‘cal value due to the difference in the focal length of the lens
and the deviation of the light mtensﬁy in-the peripheral zone
caused by mechanical elements in the lens may be compen-

sated for by merely displacing appropriately the posmons of

~ the respective symbols on the dlaphragm regulatmg nng from
the lens barrel of each lens, Therefore the above compensat- 75 the theoretical posmons | |
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BRIEF DESCRIPTION OF THE DRAWINGS

- FIG. 1is a diagram illustrating the pnncnple of the device of

the present invention;

FIG. 2 is a plan view illustrating an embc}dnnent of a camera
mcorporatmg the present invention;

FIG. 3 is a view illustrating the field of view of the view-
finder in a camera embodying the present invention;

FIG. 4 is a diagram showing the shifted location of reference
symbols relative to the theoretical location of each F-value on
a diaphragm regulating ring of an interchangeable objective
lens mcorporatmﬂ an alternative embodlment of the present

invention; and
FIG. 5 is a diagram showing the shifted location of the

reference symbols relative to the theoretical location of each
F-value on a diaphragm regulating ring incorporating a further
alternative embodiment of the present invemion. |

DETAILED DESCRIPTION OF THE PREFERRED
- EMBODIMENTS

The factors involved in setting the proper exposure for a
camera are the shutter speed, sensitivity of the photosensitive
material, density of the filter attached to the lens and the
diaphragm opening of the lens. For a camera in which the
shutter speed is fixed, there has heretofore been provided
means for collectively compensating for variations in the indi-
cation of the pointer of the exposure meter due to the above
factors other than the lens aperture. Therefore, in describing
the present invention, the assumption is made that all the
above factors other than the diaphragm opening need not be
compensated for, or are already compensated for by suitable
compensating means well known in the art, and only the lens
aperture, i.e. the diaphragm opening of the lens used with the
camera1s to be regulated for effecting the proper exposure..

Assume that four mterchangeable lenses I, II, Il and lv are
provxded for a camera in which the proper exposure condition
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1s determined by measuring the light intensity transmitted

through the interchangeable lens selecuve]y mounted on the
camera. The diaphragm regulating ring of each of the lenses
can have marked thereon a series of F-values of diaphragm
openings such as F2, 2.8, 4 - - - - as indicated on the underside
of each of the lines I, II, Il and IV in FIG. 1. That is, lens I is
provided with a series of F-values F2, F2.8, F4, F5.6, F8, F11,
F16, and lens II is provided with a series Of F-values F2.8, F4,
F5.6, F8,F11, Fi6, F22, and so on. The present description is
of lenses 1, II and III, and a description of lens IV will be given
later. Any one of these lenses can be referred to as a standard
lens; however, 1t 1s assumed here that lens | 1s the standard
lens. In this standard lens I, as 1s well known, a series of lens
apertures are defined in such a manner that the lens aperture,
i.e. the area of diaphragm opening is reduced to substantially
one-half its former value each time the diaphragm regulating
ring is adjusted one stop for reducing the aperture, the series
of lens apertures being defined as F2, F2.8, F4, F5.6, F§, F11
and F16. It is noted that the F-value for the maximum lens
apertures F2.8, F4 of each of the other lenses If and III is the
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same as one of the intermediate F-values of the series of F-

values for lens I, respectively. |

In accordance with the present invention, the interchangea-
ble lenses I, I and Il have on their diaphragm regulating rings
4 a series of reference symbols such as a, b, ¢, d, e -----, respec-
tively, in successive locations corresponding to F -values as 1l-
lustrated in FIG. 1, instead of F-values. Such symbols g, b, ¢, -

-- can be any figuressuchas 1,2,3,4---—-0rA,B,C, D, E, -----,
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etc. In the Following description, however, a, b, ¢, d,--- are em-

ployed as reference symbols. Reference index § (FIG. 2) is
provided on the lens for cooperation with the reference sym-

bols on the diaphragm regulatmg ring.
Referring to numeral 1 in FIG. 2 dev-lgnates a camera body

in which an exposure meter comprising a photoelectric trans-
ducer is incorporated. The exposure meter measures the in-
tensity of the light transmitted through an interchangeable
lens 2 selectively mounted on the camera, movable pointer 3
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of said meter being swung which is visil';vle from the exterior of

“the camera body through a window provided in the. camera

body 1 so as to indicate the measured light intensity. The posi-

tion of the pointer 3 is read from the scale in the window, said
scale having a series of reference symbols a, b, c, d, ---- similar
to the above described symbols. In accordance with the

present invention, these reference symbols are located on the
scale with the respective succeeding symbol indicating the
light intensity as bemg twice.as great as that indicated by the
preceding symbol in such a manner that each of the symbols,
when lens 2, the standard lens |, for example, is set in the fully
opened condition of the diaphragm opening, indicates a light
1nten31ty condition in accordance with which the proper expo-
sure is set on the camera, when diaphragm regulating ring 4 of
lens 2 is manually adjusted so that the symbol on the
diaphragm regulating ring 4 corresponding to the symbol in-
dicated in the exposure meter is lined up with the reference
index 8. That is, when the camera having the standard lens I,

for example, attached thereto adjusted to the fully opened

condition of the diaphragm opening is directed toward a sub-
ject desired. to be photographed and the pointer in the expo-
sure meter is swung to the position of reference symbol g in
the scale, for example, then this indicates that lens 2 1s to be
manually set so that reference symbol a 6n diaphragm regulat-
ing ring 4, which reference symbol corresponds to F2, is posi-
tioned at stationary reference index 5 on the stationary por-
tion of the lens barrel of lens 2. If the light mtensity s in-
creased two times greater than the above condition and the
swinging of the pointer 3 is increased so that the pomter 3
points to the reference symbol & on the scale, then this in-
dicates that the proper exposure is F2.8 and, accordingly,
diaphragm regulating ring 4 should be manually adjusted so
that the symbol b on the diaphragm regulating ring 4 lines up
with said stationary index 5. Likewise, if the light Intensity Is
further increased and the pointer 3 points to symbol ¢, then

. the lens should be adjusted for F4 by rotating ring 4 so that

symbol ¢ on nng 4 lines up with mdex 5. Thus the proper expo-
sure is achieved in the camera.

When lens I or Il is mounted on the camera the proper ex-
posure can also be set in the same manner as described above.
The reason why the proper exposure can be set on the camera
with lens II or III attached thereto by the same operation as in
the case of lens I is described below. As stated above, when
pointe- 3 points to ¢ with lens I in the fully opened condition
¥2 of diaphragm opening thereof, this indicates that the
proper exposure condition is F4. When lens Il in which the
fully opened condition of the diaphragm opening is F2.8 is
mounted on the camera, then the intensity of light actually
transmitted through lens II must be one-half the 1nten51ty of
light actually transmitted through lens I which is'set in the fully
opened condition F2 and therefore the amount of the swinging
of the pointer 3 is reduced to one-half of that in the case of
lens I so that the pomter 3 of the exposure meter will point to
symbol b which is one stop less than c, thus indicating that,
when lens 11 is used, symbol b on diaphragm regulating ring 4
of lens II, which corresponds to F4, should be lined up with
stationary index §, thereby resulting in the setting of the same
diaphragm opening k4 as when using lens 1. The same applies
when using lens IIl having a maximum lens aperture F4, That
is when lens Il is used with the lens aperture set in the fully -
opened condition F4 of diaphragm 0pening, pointer 3 will
point to symbol a, because the light intensity actually trans-
mitted through lens HI with the fully opened dlaphragm open-
ing is one-fourth of the intensity of the light when using lens !
so that the pointer is shifted two stops from c to point to 4. a
indicates that, when using lens III, symbol a on diaphragm
regulating ring 4 of lens Il must be lmed up with mdex 5 so
that aperture F4 1s set on the camera, =

As stated above, it is readily recqgmzed that, by using
reference symbols such as a, b, ¢, d, --- which are used com-
monly on all the interchangeable lenses according to the
limitations as set forth hereinbefore, the proper exposure con-

‘dition can be manually set conveniently on the camera re-
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- gardless of the drﬁ'erenee in the maximum lens aperture of the '

interchangeable lens selectively. mounted on the camera as
‘well as the difference in the distance between the adjacent two
-symbols on the dlaphragm regulatlng nng of each of the in-
terchangeable lenses. L
Therefore, in accordance wrth the: present rnventron, it is

" not necessary to make the distance between the adjacent two

symbols on the diaphragm regulatmg ring of each of the in-

terchangeable lenses drfferent in order to effect the control of
the proper exposure.

- The pointer may be located in the upper pomon of the
‘camera so that it can easily be seen from the outside of the

camera as illustrated in FIG. 2. Alternatively, the pointer can

‘be located in the field of view in the viewfinder as illustrated in
FIG. 3. In this case, a small window 7 is provided adjacent to
the field of view of the scene in the viewfinder, and one of the
- symbols a, b, c, --- marked on the arcuate segment 8 fixed to
the end of the pointer is read through window 7 as the pointer
is swung depending upon the light intensity from the scene.

Now a description of interchangeable lens IV will be given
below. The lens I'V has a maximum lens aperture of F3.5. This
value F3.§ does not correspond to any of the aforementioned
series of draphragm ‘openings, although . the remaining
| dlaphragm openings in the series of lens IV other than F3.5
coincide with the aforementioned series.

10

15 ternative embodiment thereof as described below.

20
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a and b on the scale of the exposure :nieter; Therefore, the
proper exposure is obtained by the lens 1V by lining up a posi-

tion intermediate the symbols a and b on the diaphragm regu-

lating ring 4 with the index §, which position corresponds to
the diaphragm opemng of F4 asis clear from FIG. 1.
Therefore, it is apparent that, in accordance with the
characteristic feature of the provision of the reference sym-
bols located in accordance with the present invention on the

“diaphragm regulating ring of each of the interchangeable len-

ses and the exposure meter, proper exposure of the film can be
set manually without requiring. any mechanical coupling
between the exposure meter and the mterehangeable lens

selectively mounted on the camera. |
A further feature of the present rnventlon is shown in an al-

As stated above, the intensity of the light transmitted

| through‘ the objective lens selectively mounted on the camera

is measured by a photoelectnc transducer located behind the
lens. Theoreneally, it is desirable to locate a. photoelectnc
transducer, in an exposure meter having the same size as the

_-frame of the film to be exposed in the position where the film

25

is located. However, it is practically impossible to locate the
photoelectric transducer in the position where the frame of
the film is located, and, in effect, the photoelectric transducer

~ is located in a position somewhat in front of the frame of the

However, the proper exposure can be set on the camera

mounting thereon the lens IV substantially in the same manner
as described previously in connection with the lenses Il and 111,
insofar as the same series of symbols @, b, ¢, d, --- are provided
on diaphragm regulating ring 4 in such a manner that g is
located so as to correspond to the maximum diaphragm open-
ing, while b is positioned so as to correspond to one-half the
above maximum diaphragm opening and ¢ is positioned so as
to correspond to one-half the diaphragm indicated by b and so
on, regardless of the fact that the position each of the
reference symbols except a does not. correspond to the posi-
von each of the F-valuesexcept F3.5.

The reason why the proper exposure can be set on the
camera with lens IV having the maximum aperture of F3.5 in
the same manner as previously described in connection with
the lenses II and II will be set forth below. Under the condi-
tion, for example, that the pointer 3 points to a posmon inter-
mediate the symbols b and ¢ on the scale when using lens I
having the maximum diaphragm aperture of F2 with the aper-

ture fully opened, the proper exposure can be obtained by ad-

justing the diaphragm regulating ring 4 of lens I so that a point
intermediate the symbols b and ¢ on the diaphragm regulating

ring 4, which posmon corresponds substantially. to the aper-
ture of F3.5 as is clear from FIG. 1, lines up with the index 5.
‘Under such a condmon, when lens IV having the maximum
diaphragm opening of F3.5 is mounted on the camera with its
-aperture fully opened, the pointer 3 of the exposure meter will
‘point to the symbol a on the scale in the exposure meter, since
the intensity of the light actually passing through lens IV with
its diaphragm opening in fully opened condition has been

ongmal]y reduced so as to correspond to the diaphragm open-.

‘ing of F3.5 thereby reducing the amount of swinging of the
pointer 3. Therefore, the proper exposure can be obtained by
the lens IV by lining up the symbol a on the diaphragm regu-
lating ring 4 thereof with the index 8. Further, for example, if
the pointer 3 points to the symbol ¢ on the scale of the expo-
sure meter, which symbol correSponds to F4, when the lens 1 is
mounted on the camera with its diaphragm opening adjusted

in the fully opened condition, thereby indicating that the -
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film. In case of a single lens reflex camera, the photoelectric
transducer is usually located in a position in the optical path of

the finder above the focusing mat glass plate. Therefore, the
ratio of the light intensity serving to energize the exposure
meter for swinging the pointer with respect to the light intensi-
ty which is directed to the frame of film for: the exposure
thereof cannot be kept constant for all the interchangeable

lenses having different focal lengths, even though they have

the same maximum lens aperture, i.e. the same value of the
fully opened diaphragm opening. In particular, in the case of a
single lens reflex camera in which the photoelectric trans-

ducer is located in a position in the cptical path of the finder

above the mat glass plate, the light to be measured by the ex-
posure meter passes through the condenser lens which is
located adjacent to the mat glass plate, and therefore the
resultant focal length effected by the combination of the ob-

- jective lens and the condenser lens changes when the in-
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terchangeable lens is changed. The ratio of the light intensity
as referred to above, therefore, varies depending upon the dif-
ferent focal length of the interchangeable lens.

- Generally speakmg, when the graduation of the scale of the

~ exposure meter is determined by a standard lens which can, as
. stated previously, be selected at will from the series of the in-

terchangeable lenses, a lens having a greater focal length than

- that of the standard lens and having the same maximum lens

33

aperture as that of the standard lens effects greater amount of
swinging movement of the pointer. For example, a lens having

a focal length of 100 mm., effects an increment in the move-
ment of the pomter correspondrng to about 1 EV in the expo-
sure meter in comparison with a standard lens havmg a focal
length of 50 mm., although such an increment varies depend-

- ing upon the locatlon of the photoeleetnc transducer in the

60

optical path, |
In the embodiment of the present mventron, the compensa-

. tion for the variation in the movement of the pointer of the ex-

65

- proper exposure can be effected by adjusting the diaphragm
~aperture of lens I to F4, then the amount of swinging of the

pointer 3 is reduced and the pointer 3 will point to a position
intermediate the symbols a and b on the scale when the lens IV

is mounted on the camera with its diaphragm opening adjusted -

in the fully opened condition, because the intensity of the light

70

-~ passing through the lens IV under such conditions has been -

" originally reduced to a value corresponding to F3.5 so that the

posure meter due to a different focal length of the in-
terchangeable lenses is effected in the manner as described
below. Assume that the pointer indicates a on the scale (this
symbol can be any figure as previously stated) when measured
by using a standard lens mounted on the camera with its
diaphragm fully opened, and the pointer indicates b when
measured by using a lens having greater focal length but hav-
ing the same F-value for the maximum lens aperture as the

- standard lens with the diaphragm fully opened, then symbol &

is marked on the diaphragm regulating ring or the presettable
ring therefor at a position aligned with the stationary index, so

that b on the ring, when set to be lined up with the index, in-

pomter 3 can be moved only sllghtly to a position mtermedrate 75 dicates that the lens is set with the draphragm fully opened ~
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Other symbols_ cde, —
on the rmg so.that they indicate respectlvely that the Light in-
tensity is reduced successively by one stop i.e. by one- -half of
the light intensity as compared with the precedmg stop. Thus

- are marked successively at positions

3,548,727

3 _
camera, the brightness in the viewfinder is reduced when the

dlaphragm regulating ring is adjusted by using symbols such as
a, b, c, --- directly provided on the d:aphragm regulating ring

- in accordance with the indication of the pointer of the expo-

.the compensation for the errorin measuring the light intensity 3

due to difference in focal length of the interchangeable lenses
is achieved, thereby enabling the determination and setting of

the .proper exposure on the camera. FIG. 4 illustrates the
marking of symbols a, b, C - accordmg to the above men-
tioned procedure.

- A further feature of the present invention is that the proper
exposure is achieved by compensating for the uneveness or
decrease in the light intensity in the peripheral zone of the
bundle of light rays passing through a lens due to interference
by lens mounting rings built in the objective lens when it is
used when open to its relatively greater diaphragm aperture.
In effect, when the diaphragm aperture of an objective lens is
- reduced from the fully opened state by one stop, the light in-
tensity is reduced to one-half that of the fully opened
diaphragm in the central region of the bundle of light rays, but
the light intensity in:the peripheral zone will not decrease to
one-half in comparison with the light intensity in peripheral
zone of the bundle of light rays when the diaphragm is in the
fully opened state, because the interference by the lens

mounting rings in the reduced aperture condition remains sub--

stantially the same as in the conditioni of a fully opened
diaphragm. Therefore, it is necessary to reduce the aperture of
the lens by more than one stop, if the overall light intensity is
to be reduced exactly to one-half of the light intensity effected
by the fully epened' aperture. This tendency is significant in a
lens having a maximum lens aperture greater than F2.8. And
further, the degree of variation in the light intensity in the
penpheral zone of the bundle of light rays differs depending
upon the type of the lens. In the camera described above,

since the light intensity is measured after it passes through the
objective lens, the influence referred to above directly affects
the amount of the swinging movement of the pointer of the ex-
posure meter. Therefore, if compensation for the above in-
fluence is not made the adjustment of the diaphragm opening,
for example, in accordance with the indication of the opening
b by the pointer, which opening 1s other than a, will not always
result in an exact reduction of light intensity by one-half in
comparison with the light intensity with- the opening cor-
responding to the indication a of the pointer. Therefore, if it is
required to reduce the actual lens aperture exactly by one
stop, it is necessary.to adjust the diaphragm regulating ring
more than one stop. This means that, depending upon the in-
herent characteristics of ,_the lens, the symbols to be marked on
the diaphragm regulating ring should be shifted so as to com-
pensate for the above described influence of the interference
due to the lens mounting rings.

FIG. 5 shows the location of the symbols such as g, b, ¢, -
on the diaphragm regulating rings of several interchangeable
lenses shifted relative to theoretical location of F-values,
respectively, in accordance with actual test data. As stated
dbove, the amount of the deviation of the position of each
'symbol relative to the theoretical location of F-values varies
depending upon the type of the lens, although the maximum
lens aperture is the same for the several Ienses. Therefore,
such a. compensation as described above can not be
represented by a simple formula. However, the characteristic
feature of the present invention that the position each of the
symbols on the diaphragm regulating ring is shifted relative to
the theoretical position by taking into consideration the in-
fluence of variation in the light intensity in the peripheral zone
of the bundie of light rays affords better regulation of the
exact exposure setting of the camera.

The present invention as described above can be applied
not only to a single lens reflex camera but also to any cther
type of camera insofar as the llght passing through the objec-
tive lens mounted on the camera is received by the exposure
meter built into the camera so as to be measured thereby.
When the present invention is applied to a single lens reflex

10

sure meter, thereby resulting in inconvenience during viewing

‘through the finder. Therefore, it 'is preferable to provide a

presettable diaphragm ring in addition to the diaphragm regu-
lating ring in the objective lens, which is'well known in the art,

- and to mark the above symbols such as'a, b, ¢, --- on said

presettable diaphragm ring in accordance with-the present in-
vention. Then, the operator can view the bright viewfinder
until the moment the shutter is operated ‘because the adjust-
ment of the presettable diaphragm ring does not actuate the

| dlaphragm regulatmg nng until thé moment the shutter is
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operated. -
Sometlmes, the operator may w:sh to know the actual F-
value of the lens aperture which has been set in accordance

with the present invention so-that he can further readjust the

-lens aperture at this will depending upon the circumstances. In

such a case, actual F-values can be marked on the diaphragm
regulating ring or presettable diaphragni ring together with the
above described symbols such as a, b, ¢, ---, asshown in FIG. 1.

Iclaim: PSSR

1. Device for detenmmng and manually setting the proper
exposure for a camera having a plurality of selectively in-
terchangeable objective lenses of different characteristics for
interchangeable coupling-therewith, and having an exposure
meter built into said camera with a movable pointer incor-
porated therein for indicating the intensity of light transmitted
through the lens mounted on said camera and received.by said
ifieter in cooperation with a scale on said meter having a series

-of reference symbols thereon; each of said interchangeable

objective lenses having a diaphragm regulating ring with a se-

ries of reference symbols provided thereon which cooperate

with a reference index provided on said objective lens so as to
cause the diaphragm aopening thereof to be regulated by

manually aligning a selected one of said series of reference

symbols on said diaphragm regulating ring with said reference
index, wherein the improvement comprises each of said in-
terchangeable objective lenses with its diaphragm regulating
ring having the same series of reference symbols regardless of
the difference in the characteristics of the lenses, and said se-
ries of the reference symbols are so located in spaced relation-
ship from each other that the respective succeeding reference
symbc! indicates that the diaphragm opening is one-half the
diaphragm opening indicated by the adjacent preceding
reference symbol beginning- with and having the maximum
diaphragm opening of a selected one of the objective lenses
ined up with said reference index; said interchangeable lenses

being selectively mounted on the camera free of any mechani-

cal coupling between it and said exposure meter; and the same
series of reference symbols as those on the diaphragm regulat-
ing ring are correspondingly provided on said exposure meter
scale in spaced relationship from each other such that the
respective successive' symbol indicates the intensity of the
light received by said exposure meter as being twice as greatas -
that indicated by the preceding symbol so that proper expo-

sure is set on the camera, said proper exposure bemg assured

when the selected one of the objective lenses is mounted
thereon with the diaphragm thereof fully opened, by manually -
aligning the symbol on the diaphragm regulating ring cor- .
responding to that of the reference symbols on the exposure
meter, to which the pointer of the exposure meter is directed,
with the reference index on the objective lens.
Z. Device according to claim 1 wherein:
l. the objéctive'lens is provided with a preset diaphragm
| r&gulatmg ring;and
- 2. the reference symbols are provided  on said preset
diaphragm regulating ring in a uniform manner to cause
the exposure setting of the camera to be effected under
the maximum dmphragm opening s¢ that the maximum
- brightness of the finder is mamtamed prior to the expo-
sure of the camera.
3. Device according to claim 1 wherein:
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1. the location of each of said reference symbols in said se-

ries on each of said interchangeable objective lenses is
placed thereon in a position displaced from the theoreti-
- cal location for each of the settings of the diaphragm
opening of the lens to compensate for the difference in
focal length of a given lens as compared to the other len-

s€s.
4. Device according to claim 1 wherein the location of each
of said reference symbols in said series on each of said in-

10

15

10

terchangeable objective lenses is placed thereon in a position

displaced from the theoretical location for each of the settings
of the diaphragm opening the lens to compensate for the
deviation of light intensity of the bundle of light rays passing
through a peripheral zone of the lens from the theoretical light

intensity due to interference caused by mechanical elements
in the lens. |
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