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This invention relates generally to a photographic
camera and more particularly to a device for controlling
an exposure of such a camera in accordance with an
indication of the exposure meter.,

There has been already known a photographic camera
of the type including therein an exposure meter and an
exposure conirolling device comprising a movable rod
provided with a cam edge adapted to press an indicating
pointer of the exposure meter against a holding station-
ary memoer upon the movement of the rod, the magnitude
of movement of the rod being utilized to adjust a dia-
phragm mechanism to sz stop number suitable for pro-
viding the proper or optimum €Xposure dependent upon
tie position of the displaced pointer of the exposure meter.
However, in this type of the photographic camera the
PrOper exposure controlled by varying the diaphragm
aperture can be provided oanly for a relatively narrow
range of light values for objects to be photographed, par-
ticularly when the exposure time is fixed. It is desirable
to widen the range of light values for the objects so an
caposure coutroliing device can respond thereby control-
ling exposure mechanisms to provide the proper exposure.

Therefore, an object of the invention is to provide, in
a photographic camera including therein an EXPOSure
meter, a new and improved exposure controlling device
responsive to the operation of the ¢xposure meter for
conirolling an exposure properly over a range of light
values wider than that which could be heretofore ob-
tained for objects to be photographed.

According to one aspect of the invention there is pro-
vided an exposure coniroliing device for simultaneously
controlling an exposure time and g diaphragm aperture
of a photographic camera in accordance with an indica-
tion of an exposure meter contained in the camera, said
device comprising an operating member operatively con-
nected to means for releasing shutter means, and a pair
of rockable lever members resiliently engaging said oper-
ating member and inclading control elements for control-
ling the exposure time and the diaphragm aperture re-
spectively, each of said lever membvers being provided
with a protrusion adaptied to press an indicator element
of the exposure meter against a holding stationary mem-
ber to hold the indicator clement against the sams upon
the operation of said operating member. The protrusion
formed on one of said lever members for controlling the
€Xposure time comprises a plurality of steps each prescrib-
ing for different one of differently predetermined exposure
times while the protrusion formed on the other Iever
member for controlling the diaphragm aperture comprises
saw-teeth equal in number to the steps of the first protru-
sion with each of the saw-teeth aligned and coextensive
with the mating one of the steps. Further each of the
saw-teeth is tilted in such a manner that, in accordance
with the position of the indicator element relative to the
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adjacent saw-tooth, the diaphragm aperture is adjusted to
4 stop number proper with respect to an exposure time
determined by the mating step of the first protrusion.
‘Thus the magnitudes of rocking or rotational movement of
voth lever members due to the operation of the operating
member are utilized to provide the proper or optimum ex-
posure dependent upon the position of the indicator ele-
ment relative to the pressing edees of the profrusions on
both lever members.

The pair of lever members may be constructed and
arranged such that the first and second protrusions will
attect synchronously the indicator clement. Alternatively
the first protrusion may first press the indicator element
against the holding stationary member to prevent any
movement of the indicator element and then the second
proirusion may engage the indicator element,

According to another aspect of the mvention said first
protrusion on the one lever member for controlling the
CXposure time may comprise a single, relatively short
pressing edse located along only ore portion of the move-
ment passage of said indicator element and mating with
a preselected one of the saw teeth of the second protru-
sion formed on the other lever member for controlling
the diaphragm aperture. If the indicator element will not
be positioned above both said single pressing edge of the
first protrusion and the mating saw tooth of the second
protrusion then said one lever member can be freely
rocked to set a shutter mechanism to a different exposure
time without a fear that the first protrusion would con-
tact the indicator element,

The inventicn will become more readily apparent from
the following detailed description taken in conjunction
with the accompanying drawings in which:

FIG. 1 shows schematically a perspective view of an
cxposure coatrolling device constructed in accordance with
the teaching of the invention;

FIG, 2 shows schematically a perspective view
modification of the device illustrated in HIG,
tain component omitted;

FIG, 3 shows schematically a perspective view of an-
other medification of the device illustrated in FIG. 1
with certain components Omitted;

FIG. 4 shows a view similar fo £1G. 1 and illustrating
a1l cxposure controlling device having a somewhat simple
construction:

FIG. 5 shows a view similar to FiG. 2 and illustrating
a modification of the device of FIG. 4; and

FIG. 6 shows a view similar to FIG. 3 and illustrating
another modification of the device of FIG. 4.

‘Throughout the drawings like reference numerals desig-
nate similar components,

Reierring now to FIG. 1 of the drawings, there is illus-
frated an exposure controiling device constructed in ac-
cordance with the teachings of the invention. An ex-
posure meter contained in a housing of a photographic
Camera (not shown) comprises a photocell (not shown)
and a galvanometer 1 ciecirically connected to the same,
The galvanometer 1 includes an indicating pointer 2
adapted to be moved in accordance with an amount of
light falling upon the pnotccell from an object to be
paotographed. In other words, the pointer 2 indicates a
light value corresponding t0 a brightness of the object.,
Ii 1s assumed that, as the amount of light falling upon the
pactocell is increased the indicating pointer 2 will be

of a
1 with cer-




- 3
moved from the right toward the left as viewed in FIG. 1.
Disposed adjacent and substantially parallel to the move-
ment passage of the indicating pointer 2 is a holding sta-
tionary plate 3. An operating rod 4 for releasing a shutter
(not shown) is disposed for longitudinal movement and
normally biased upwardly by a spring 4a having one
end suitably secured to the housing and the other end
hooked to a projection 4 formed on the rod. The oper-
ating rod 4 is adapted to be driven directly or indirectly
by a shutter releasing pushbutton or the like (not shown).
According to the invention an exposure controlling de-
vice is disposed between the operating rod 4 and the
galvanometer 1. More specifically, a pair of aligned
levers 5 and ¢ are pivotably mounted on a common shaft
diagramatically designated at dotted-and-dashed line 7.
One of the levers 5 (which is referred o as a first Jever)
includes one arm resiliently engaging the operating rod
4'on a projection 4c extending laterally from the same,
by the action of a tensioning spring 8, to press against
the projection and includes the other arm having a free
end portion which is provided on the upper side (as
viewed in F1G. 1) with a stepped protrusion comprising
two steps 5a and 5b different in lever from each other.
~ Similarly, the ‘other lever 6 (which is referred to as
a second lever) includes one arm Tesiliently engaging
and pressing against the projection 4c¢ oOn ‘the operat-
ing rod 4 by the action of a tensioning spring ¢ and the
other arm having its free end portion Which is provided
on the upper side with a saw-toothed protrusion. As
‘shown in FIG. 1, this protrusion compises a pair of saw
teeth 62 and 6b which, in turn are aligned and coexten-
sive with the mating steps 5a and 5b. |
The finst lever 5 dncludes further a branch arm Sc
projecting from the same substantially at the position of
its fulcrum 7 while the sécond lever 6 is provided on the
other arm with a branch arm 6c ‘extending forwardly as
viewed in FIG. 1 and substantially perpendicularly. to
the plane of the lever.

* On the upper portion in FIG. 1, a member 10 opera-
tively coupled to a shutter operating element (not shown)
is shown at dotted-and-dashed line. The member 19 in-
cludes a projection 16a adapted to be moved along a
passage “on which a side edge or projection of a toothed

sector 11a is positioned. The toothed sector 11g forms

a first gear of a géar train 11 for adjusting a shutter speed.
The gear train 11 may be of well known type. The
toothed sector 1la is provided with a pin 12 adapted to
engage the bent end portion of the branch arm Sc.

As shown in FIG. 1 the branch arm 6c¢ of the second
lever 6 includes its free end portion on which one end
of a bell crank 13 rests lightly. The bell crank 13
is pivotably mounted to its fulcrum schematically desig-
nated at dotted-and-dashed line 4 and normally biased
in the ‘counterclockwise direction as viewed in FIG. 1
by the action of a -spring 13’. The bell crank 13 in-
cludes secured to the other end thereof a pin 13a adapted
to ‘be loosely fitted into a throughout opening 15 formed
of a pair of cross slots formed on a pair of diaphragm

‘blades of substantially sickle shape 16 adjacent to a posi-

tion where the blades are pivotably mounted to a sta-
tionary pin’ (not ‘shown) in the housing of the camera.
The pair of diaphragm blades 16 are provided on those
end ‘portions thereof opposite to the pivoted end por-
tion with opposed recesses to provide a diaphragm aper-
ture. |
~If a photographic camera including the device thus
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far described is turned to an object to be photographed

then-the indicating pointer 2 of the galvanometer 1 will
be moved to a position corresponding to an amount of
light falling from the object upon the exposure meter that

is to say, to a light value indicated by the exposure meter.

‘Under these' circumstances, the depression of the operat-
ing rod 4 effects the counterclockwise movement, as
Viewed in FIG. 1, of the levers 5 and 6 about the com-
inon fulcrum 7 by the action of the springs § and 9 where-
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by a pair of the mating operating edges Sa and 6a or Sb
and 6b respectively of the levers 5 and ¢ will press the:
indicating pointer 2 against the holding plate 3 to hold
the pointer against the same. This prevents further
rocking or rotational movement of the levers 5 and 6.

It is to be noted that each of two pairs of mating op-
erating edges of both levers is constructed and arranged

‘such that they affect synchronously the indicating pointer

or that each of the operating edges of the lever 5 presses
first the pointer against the holding plate to thereby
prevent the same from rocking and thereafter the mat-
ing edge of the lever 6 presses the pointer against the
holding plate. - |

It is also noted that each -of the straight edges Sa and
5p of the lever 5 is adapted to be positioned in substan-
tially .parallel relationship to the lower side of the hold-
ing plate 3 when the operated edge of the lever 5 1is
pressing the indicating pointer 2 against the holding plate.

The rotational movement of the lever 5 in the counter-
clockwise direction effects the rotational movement of
the pin 12 through the branch arm 3c of the same to set
s shufter mechanism to a predetermined exposure time.
Simultaneously “with the ‘movement of the lever 5 or
immediately thereafter the lever 6 is rotated similarly in
the counterclockwise direction to effect the rocking move-
ment of the bell crank 13 about its fulcrum 14 to drive
the diaphragm blades 15 ‘through the pin 13a -and -the

‘As previously described, the operating edge 5b of the
lever 5 is normally positioned ‘nearer to the lower side
of the holding ‘plate 3 than the other edge Sa. There-
fore, the léver 5 can be angularly ‘displaced through dif-
ferent angles dependent upon which of the operating
edges 5a and 5b the pointer 2 will face. Thus, if the
pointer ‘will be positioned above the edge 5p the rota-
tional movement of the lever may set the shutter mecha-

nism to one of différently predetermined shutter speeds,
for example, fo a slow shutter speed whereas the pointer

positioned above the edge 5¢ may set the mechanism 10
a fast shutter speed. - I

‘Sinice a -distance betweén the holding plate 3 and
each of the saw teeth 64 and 6b of the lever 6 al Ats

normal position is lengthwise changed the ‘magnitude of

angular displacement of the lever ‘6 is varted dependent
upon the position of the pointer relative to the ‘adjacent

saw tooth. Therefore, it will ‘'be understood the di-

aphragm -aperture ' determined by the relative positions
of the diaphragm blades 15 can be controlled by the
position of the indicating pointer 2 relative to the adjacent
saw tooth 6z or 6b. S o
After the exposure time and the diaphragm aperture
have been set in the manner as above described the op-
erating rod 4 can be further depressed to operate the
shutter mechanism to provide an ‘exposure determined
by the resulting exposure time ‘and’ diaphragm aperture.
Tt is to be noted that the operating edges 6a and 6b of the

lever 6 are chosen to be tilted with respect to the move-

ment passage of the indicating pointer 2 or to the lower
side” of the holding plate 3 such that, with an exposure

time determined by either of the operating edges of the

lever 5 above which the pointer is positioned, a diaphragm
aperture or stop number determined by that point on the
associated saw tooth of the lever 6 facing the pointer is
ready for the proper exposure for any light value indicated
by the position of the displaced pointer.

'With the arangement illustrated in FIG. 1 and if pointer
2 will Teach a point corresponding to the transition point
between the operating edges of each lever, or if the pointer
will indicate a predetermined light value then the exposure
time provided by the shutter mechanism will be changed.
On the other hand, the diaphragm aperture can be varied
in accordance with the position of the pointer 2 relative to
each operating edge of the lever 6. Accordingly, after
the exposure time has been-changed the diaphragm aper-

‘tures used previously before this change did not occur
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can be again used for the changed exposure time.
€xample, the case where g photosensitive me
its sensitivity of ASA 100 is

As an
tber having
used is tabulated in Table I.

G
provided at its free end with a single operating ¢dge corre-
sponding to edge 54 in FIG. 1 adapted to cooperate only
with one saw tooth corresponding to tooth 64 in FIG. 1

Table T
First stage Second stage
Light value indicated by the
pointer2.___________ 8 9 10 11 12 13 14 15 16 17
Exposure time in second . 480 | 14¢ B0 [ Yo | 140 Voo 1500 Y500 1500 Y500
Stop numbers.__.________ fl2.87 741 f/5.6 /8 | f1 4| f/5.6 1/8 11 116

REMARKS.~—At the first

stage the indicating pointer lies
and 6b while at the second

stage the pointer lies above the

it will be understood that each of the levers may be pro-
vided with any desired number of operating edges de-
pendent upon a number of exposure times required. Ags
an example, if each of the levers will include three operat-
ing edges an exposure time may be combined with 3 stop
number for a light value indicated by the pointer 2 as

above the operating edges 55

oberating edges 5¢

20

and 6b.

Ol a saw-toothed protrusion formed on a second control-
imng lever 6. It is here again noted that both levers 5 and
¢ are constructed and arranged such that the Operating
edge 5a and the mating operating edge 64 affect SyIi-
cnronously an indicating pointer 2 of 1 galvanometer 1,
or that the edge 54 first presses the pointer 2 agajnst a
holding plate 3 and then the edge 6a presses the pointer
against the hoiding plate. 1t is also fo be noted that the

shown in Table IT, RIS lever 5 does not include an operating edge adapted to
Table I
First stage Second stage Third- stage
Lightvalue ________. 8 9 10 11 i2 13 14 15 16 17
Exposure time in seconds. 140 40 144 W25 1425 Yo o5 1500 V500 Y00
Stopnumber___._________ /2.8 a1 f/5.6 ff4 1 f/5.6 118 fiil 81 . fil 1116

It will be appreciated that the slope of each operating
edge of the lever 6 can readily been constructed to adjust
the diaphragm mechanism to the indicated stop numbers
for the indicated light values respectively,

Referring now to FIG. 2 of the drawings, there is illus-
trated a modification of the CXposure contiroiling device
shown in FIG. 1. An €xposure controlling device illus-
trated comprises a pair of aligned levers corresponding to
levers 5 and 6 in FIG. 1 each including one two part arm
adapted to be operatively coupled to a shutter mechanism
(not shown) or diaphragm mechanism (not shown) with
the remaining portions substantially similar to the corre-
sponding portions of the device shown in FIG. 1. Ags
shown in FIG. 2, each of the two-part arms includes an
arm portion 2¢ or 21 integral with the other arm and an
arm portion 28a or 2¢)H adjustably connected to the one
arm portion. To this end, a pin 23 or 24 provided on
the integral arm portion at its free end may be fitted into
a notch 25 or a slot 26 formed on the movable arm por-
tion at one end,
 An arrangement illustrated in FiGG. 3 is substantially
similar to that shown in FIG. 1 except that a pair of con-
trolling levers corresponding to levers 5 and ¢ in FIG. 1
Cligage an operating rod 4 for a shutter (not shown) on
the underside of 3 projection 4¢ secured thereto and that
the rod 4 is normally biased downwardly by the action of
spring 4a. ‘The operating rod 4 includes its lower end
€ngaging an intermediate lever 44 at one end which, in
turn includes the other end adapted to be depressed di-
rectly or indirectly by a shutter-pushbutton (not shown)
in the direction of arrow illustrated in FIG. 3. The de-
pression of the other end of the infermediate lever 44 tends
to move upwardly the operating rod 4 to thereby allow
the pair of the conirolling levers 5 and 6 in the counter-
clockwise direction as viewed in FIG. 3. Therefore, it
will be apparent that the eXposure controlling device
shown in FIG. 3 will be operated in the same manner as
does the device previously described in conjunction with
FIG. 1.

Referring now to FIG. 4 of the drawings, there is illus-
trated another form of an CXposure controlling device con-
structed in accordance with the teachings of the inven-

tion. The controlling device of FIG. 4 is different from
that shown in FIG. 1 in that '
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cooperate with the other saw tooth §b of the protrusion
formed on the lever 6.

With the arrangement lustrated in FIG. 4, it is as-
sumed that a shutter mechanism (not shown) is set to
periorm its inherent high speed operation whenever the
operating edge 54 on the lever 5 will press the indicating
pointer 2 against the holding plate 3. If the pointer will
Swing into a range of rotational movement where the
operating edge portion corresponding to portion 64 in
FIG. 1 on the lever § is effective to press the same against

the holding plate, the depression of an operating rod 4
will effect counterclockwise movement (as viewed in

FiG. 4) of the first lever S about its fulcrum 7 without
contacting the pointer. Thereby a branch arm 3¢ formed
on the first lever § is turned s ularly in the counter-
clockwise direction to actuate an arm of a supporting
member 8 for supporting a slow speed gear train 11
for performing low speed operation of a shutter mech-
anism with the result that a shutter (not shown) is oper-
ated at a low speed. Following the first lever £ the sec-
ond lever & will press the pointer 2 against the holding
plate 3 to adjust a diaphragm apertiure to the proper
stop number determined for the shutter speed obtained at

that time in the same manner as previously described in
conjunction with FIG. 1.

FIG, 5 illustrates g modification of the exposure con-
trolling device shown in FIG. 4. By comparing FIG, 2
with FIG. 5 it can be seep that the only difference be-
tween the arrangements shown in FIGS., 2 and 5 respec-
tively is that the former includes the first lever corre-
sponding to lever 5 in FIG 1 provided on its free end
portion with a stepped edge whereas the latter includes
a first lever provided on its free end portion with g single
operating edge.

Similarly, an arrangement shown in FIG. 6 is differ-
ent from that shown in FIG. 3 in the construction of a
first lever which is identical with the construction of the
first lever 5 as just described in conjunction with FIG, 5.

From the foregoing it will be appreciated that the pres-
ént invention can effect the proper exposure for any of
light values of objects to be photographed which may be
varied over a wide range, only by changing slightly an
CXposure time without any variation in ranges over which




8,075,441

" . .
an indicating pointer of an exposure meter and diaphragm
tlades or -sectors can’ be displaced respectively.

Also it will' be -appreciated that in the exposure con-
trolling device shown in each of FIGS. 4 to 6 the second

lever includes an operating edge of simple construction.

While the invention has been described in conjunction
with certain preferred ¢
understood that various changes and modifications may
be made without departing from the spirit and scope of
the invention. For example, the invention is equally ap-
plicable to the iris type of diaphragm device.

What I claim 1is:

1. In an exposure controlling device for simultane-
ously.controlling an expesure -and a diaphragm aperture
of .a- photographic camera in accordance with an indica-
tion.of an exposure. meter contained in the camera, the
combination of an operating member operatively con-
nected to means for releasing shutter means, and a pair
of rockable lever members. resiliently engaging said oper-
ating member and.including control elements for con-
trolling the .exposure time and the diaphragm aperture
respectively, each of said lever members being provided
with a protrusion adapted to press an indicator element
of the exposure meter against a holding stationary mem-
ber to hold the indicator element agaifst the sanie upon
the operation of said operating member, said protrusion

on one of said lever members for "controlling the ex-

posure time comprising a plurality of steps each pre-
scribing for a different one of different predetermined
exposure times while said protrusion on.the other lever
member ..for--controlling -the  diaphragm aperture - com-
prises saw teeth equal in number to said steps of the first
protrusion with each of said saw teeth aligned and co-
extensive with the mating one of said steps and with each
of the.saw teeth tilted in such a manner that, in accord-
‘ance . with .the position of-the indicator element relative
to the adjacent saw tooth the diaphragm aperture is ad-
justed .to .a stop number proper with . respect (o an ex-

1bodiments thereof it is to be
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contacting the indicator -element whereby said another
-predetermined exposufe tinie is set. S

30

'posure Iime determiHEd bry thB mating Step Of the pro_ .

trusion on said:one lever member.

2. A device as claimed in claim 1, wherein said’ pro-
trusions formed on the pair of said lever members aifect
synchronously -the indicator element upon the operation
of said operating member. |

3.. A device as claimed in claim 1, wherein: said . pro-
trusion formed on said:one:lever -member  presses: first
the indicator element against said holding stationary mem-
ber.to prevent.any movement of the same and then said
protrusion formed on said other lever member presses
the: indicator element against said holding member.

4. In-an exposure controlling device for simuliane-
ously controlling ‘an exposure and a’ diaphragm aperture
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of a photographic' camera in accordance ‘with an indica-
tion of an exposure meter contained in'the camera, ‘the
combination ‘of an: operating member operatively - con-

nected to means for releasing shutter means, and a pair

" of rockable lever members resiliently engaging said oper-

ating member and including control elements for con-
trolling the exposure time and 'the diaphragm aperture
respectively, each of said lever members being provided

~ with :a protrusion adapted to press an indicator element

of the exposure meter against a holding stationary mem-
ber to hold the indicator element against the same upon
the operation.of said operating member, said protrusion
on one of said lever members for controlling the exposure
time -comprising a single, relatively - short pressing edge
located along only one portion of the movement passage
of the indicator element and prescribing for a .predeter-
mined exposure time, the remaining portion of said move-

‘ment passage of the indicator element prescribing for

another predetermined exposure time, said"protrusion on
the other lever member for controlling the diaphragm
aperture comprising -a plurality of saw teeth the ,pre-
selected one of which aligns and mates with ‘said -single
pressing edge, the positioning of the indicator element on
said remaining ‘portion of movement passage thereof
allowinig “said “one ‘1eVer meémber to 'be rocked without

5. A device as claimed in claim 4, -wherein said pro-
trusions formed on the pair of said!lever members-affect
synchronously the indicator element_upon-the -operation

of said operating member.

6. A device as-claimed-in’ claim- 4, -wherein ‘said . pro-
trusion -formed .on said one. lever member - presses . first
the indicator element against said holding stationary mem-
ber to- prevent any movement of the same-and then said
protrusion formed on said other lever member . presses
the -indicator -element. against said holding member..

7 A device as-claimed in- claim :1, wherein each of
said lever members includes:one ‘arm: comprising an:arm
portion integral with the main body- of the:lever -and
another .arm -portion adjustably .connected to:said ‘arm
portion and.provided with the.said-protrusion.

8. A device as claimed in. claim 4, wherein each of said
lever members includes one-arm comprising an arm.por-
tion. integral with the main body.of the lever and another
arm portion adjustably connected to said arm.portion and
provided with the said protrusion.
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