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o This invention relates to a shutter dévic_e ior a 'pho'tfj-

graphic camera and is characterized by a shutter charging

mechanism none of the elements of which effects a re-
ciprocal movement, | | |

- Another object of the invention is to provide an im-

proved shutter device for a photographic camera which

insures that general conditions desirable in the operation

up of a photosensitive film, preventing
double exposure, inhibiting shutter during a shutter cock-
ing operation and so on are met. |
 With these objects in view, the invention is a shutter
driving device for a photographic camera having a shutter

tion of a first rotatable member adapted to be rotated by

- the means for taking up film, a second rotatable member

having a lug projecting therefrom and having means

thereon adapted to be articulated to the shutter, said first
‘member and said second member being rotatable about

a common axis for rotational movement relative to each

~other, an operating spring member disposed about said
- common axis and having ends thereof connected to said

first and second rotatable members respectively, said first
member having a projection thereon projecting into the
path along which said lug on said second member 18

~movable during rotation of said second rotatable member,
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~ An object of the invention is to provide an improved
shutter device for a photographic camera which is ex-
tremely simple in construction and reliable in operation.
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of the photographic camera, for example, automatically -
“halting taking

~and a means for taking up film, comprising the combina- |
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and a rockable element adjacent said first and second |

said second member. |
- The invention will become more readily apparent from

the following detailed description taken in conjunction

with the accompanying drawings in which: |
FIG. 1 is a schematic exploded perspective view of a

shutter device for a photographic camera constructed in

accordance with the teachings of the invention;

FIG. 2 is a schematic fragmentary perspective view,

partly in section of a shutter charging mechanism accord-
ing to the invention: o

FIGS. 3 to 6 are diagrammatic plan views illustrating -

‘rotatable members and rockable from a first position in |
~ which it abuts against said lug on said second member
- to prevent rotational movement of said second member

to a position in which it is disengaged from said Ing on
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of the Iug 8.

view and includes a shutter cocking mechanism, a pair
oi shuiter blades and transmission elements disposed
therebetween with ali stationary housing portions for
carrying the abovementioned components being omitted
in order to show the parts more clearly. In FIG. 1 a
Iever 1 is pivotably mounted on a shaft (not shown)
parailei to an optical axis of g photographic lens (not
shown) in the front portion of a housing of a photo-
graphic camera and includes one arm having thereon a
pin 2 which, in turn is loosely inserted into an opening 4
formed by crossing a pair of slots provided in a pair of
known sickle-shaped shutter blades 3. The other arm of
the lever 1 is bent rearward and a slot 5 is formed therein.

A shaft 6 (see FIG. 2) is vertically supported on the
upper portion of the housing and includes a control plate
7 rotatably mounted thereon. The control plate 7 is pro-
vided with a radial lug 8 and a pendent pin 9, the latter
pin slidably engaging the slot 5 formed in the lever 1. -
Above the control plate 7 the shaft 6 has rotatably
mounted thereon a gear 16 and a double walled cylindri-
cal member 12 fixed to or integral with said gear 1S ro-
tatable around the shaft 6. Within 2 space between the
two walls of the cylindrical member an operating spring
11 is disposed and has one end secured to the cylindrical

-memoer and the other end secured to the control plate 7,

as shown in FIG. 2. The center wall of the double-walled
cyiindrical member 22 has a projection I2g extending
cownward into the path of the radial lug 8. A shutter
releasing element 13 pivotally mounted on the housing
has one arm which is normally positioned in the path

| Ihe gear 10 meshes with an intermediate
gear 17 which in turn meshes with a gear ¥9’ secured 1o
a film take-up shaft 15.

the operation of the device thus far described is as
follows:

it is now assumed that, immediately after one frame
on a length of photosensitive film (not shown) in a pho-
fographic camera has been eXposed, the pendant projec-
tion iZa substantially integral with the gear 10, the lug
projecting from the control plate 7 and the shutter releas-
ing element 13 are in their respective positions as illus-
frated 1 FIG. 5. Under these circumstances, it is under-
stood that the shutter blades 3 are in the closed position.
These a knob or a lever (not shown) secured to the take-
up shaft 15 can be operated from outside the camera to
wind up the shaft so as to get ready for the succeeding
photograph., This causes the gear i¥ fo be rotated to-
gether with the cylindrical member 12 in the direction of
the arrow in FIG. 1. Then the spring %1 is tensioned
toward the tensioning direction while the conirol plate
7 18 rotated in the direction of arrow as above described
uniil the Tug & abuts against the end face of the releasing

- element 31 whereby the plate 7 is prevented from further
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various relative positions of the shutter charging mech.

anism shown in FIG, 2 with respect to a shutter releasing

element during their operations: and | o
FIGS. 7 to 9 are diagrammatic plan views lustrating
the relationships among the positions of the shutter charg-

for controlling a shutter speed.

‘The invention will now be described, by way of ex-

ample, as being applied to the lens type of shutter, How-
ever, it is to be understood that the invention can be
equally applied to the focal plane type of shutter.
Referring now to FIG. 1 of the drawings, there is sche-
matically illustrated a shutter device for a paotographic
camera constructed In accordance with the teachings of

the invention. The device is illustrated in an exploded
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- ing mechanism, the shutter releasing element and a gear
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movement. Thereafter the spring 11 is further tensioned
witiz the plate 7 remaining stationary (see FIG. 6). -

The rotational movement of the control plate 7 serves
to displace somewhat the shutter blades toward the opened
positions thereof by means of the pendant pin ¢ and the
lever 1 engaging the same. In this connection it is noted
that a small angular disnlacement of the shutter blades
just described is ineffective to form even a very small
opening between the blades. In this way, the gear 19
will perform one complete rotation to bring a new frame
cn the length of film into the desired position. At that
time, the pendant projection 12a abuts against the lug 8
at the opposite side as shown in FIG. 3 until the lng 8
1s sandwiched betwesn the releasing element 13 and the
pendant projection %24, This completes tensioning of
the spring 11 and suppresses the rotational movement of
the gear 18. Thus the film take up operation iz auto-
iatically halted. |




Then a shutter releasing buiton (not shown) can be
depressed to bring the now engaged end of ihe releasing
clement i3 out of the path of the lug 8. 'This causes the
~ control plate 7 to be released and rotated in the direction

of arrow illustrated in FIG. 4 by the resilient force stored
in the spring 11. This rotational movement of the con-
trol plate 7 effects the opening and closing operation of
the shutter blades through the ‘action of the pendant pin
€ and the lever 1.
blades 3 are opened during one half of the rotation of
the control plate 7 and then closed during the remaining
one half rotation of said plate, the said control plate 7
always rotating in the same direction, and that according
" to this invention the mechanism driven through the gear
10 does not have any mechanical element performing

a reciprocal movement. As soon as the pendant projec-

It is to be understood that the shutter -
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trolling an exposure time can be disposed adjacent the -
shutter charging mechanism as previously described.

Tn FIGS. 7 to 9 only a toothed sector 18a which 1s a
first gear in the train of gearings 18 is illustrated. The
toothed sector 18a has one side edge adapted to abut
against the free end of the lug 8 to be striack by the same
during the rotational movement of the control plate. 7

(see FIG. 9). The first gear 18ag 1s provided with a pin

19 adapted to normally press against a cam surface on
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tion 12¢ has reached its original position illustrated in -
'FIG. 5 the rotational movement will terminate due to the

resistance of the photosensitive film, the mechanism Ior
‘taking up the same and other dead lcads. Thus any
depression of the shutter releasing button is ineffective to
cause the releasing element to affect the mechanism for
opening and closing the shutter, Further, since the mech-
anism for taking up the film interlocks with the shutter
charger, a double exposure is prevented. - B
While the embodiment illustrated comprises the pin 9
as an operating element for rotating the lever &, it is {0
be understood that instead of the pin the conirol plate

7 may be provided on a portion of its periphery with a
cam surface progressively extending toward the outside

and adapted to contact the side of the bent portion of
the lever 1. . | N o
In a shutter device of the type, as previously described,
 comprising shutter blades adapted to be opened and
. closed by first rotating the gear k¥ to store mechanical
energy in the spring 11 connected to the same and then
releasing the releasing element to rotate the control plate
7 in a direction in which the gear 19 is rotated to periorm
tensioning operation, a shutter releasing builon may ac-
cidentally be actuated for some reason to release the sup-

pression of the releasing element 13 during the shutter

charging stroke or under the condition as illustrated in
FIG. 6. 'This will cause the control plate 7 to be rotated
by the resilient force stored in the spring 11 before this

release operation has begun whereby the shutter blades |

will perform an incomplete opemng and closing operation,
Alternatively there may be a fear that the shutter blades
remain open. In the latter case the operation of teking
up the film will not be completed. Therefore one irame
of the film previously photographed might be partially
subjected to undesirable light resulting in waste of the
film, - | | : -

The invention contemplates avoiding the disadvantage
just described. To this end, the gear 19 is provided im-

mediately above the releasing element 13 with a prevent-

~ ing plate 14 disposed coaxially and integrally therewith.
The preventing plate 14 has formed on its periphery a

notch 15 operative to permit the releasing element to rock

after the completion of charging operation or in a condi-
tion as illustrated in FIG. 3. With the arrangement just
described, ‘the notch 15 is in a position staggered with
respect to the releasing element 13 during the charging
- stroke or in a condition as illustrated in FIG. 6 so that
- any depression of the shutter release button can not cause
the releasing element to rock because of the presence of

the control plate. Therefore, the control plate 7 can

ot be released and the shutter blades are not permitted

to be opened and closed. This ensures that any acci-
dental exposure which otherwise might take place during

the shutter cocking stroke is prevented.
The shutter device of the invention as previously de-

~ seribed can be controlled in its exposure time by a mech-

anism such as that shown in FIGS. 7 to 9. More partic-
- ularly, any of the conventional trains of gearings for con-
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the periphery of a cam 28 by the action of a spring (not
shown). The cam 28 is adapted to be operated from
outside of the camera housing in order to rotate it.

" FIG. 7 illustrates the relative positions of the various
components before the shutter cocking operation, FIG. 8
the relative positions thereof immediately after the com-
olefion of the cocking operation and FIG. 9. illustrates
their relative portions immediately after the completion
of the shutter releasing operation. It will be appreciated
that the size of the spacing between the end of the lug
¢ and the adjacent side edge of the toothed sector ida
serves to control the period of time during which the
train of gearing is put in its operated state with the dis-

~ tance predetermined in accordance with the position to
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which the cam 20 has been previously sef.

While the invention has been described in conjunction

~ with certain embodiments thereof it is fo be understood
that various changes and modifications may be made

without departing from the spirit and scope of the inven-

tion: For example, the invention is equally applicable
to shutter devices of the iris type.

_ Also the invention-can
be advantageously applied to the focal plane type of shut-

ter. In this case, the opening and closing of the shutter
- may be caused by either the eccentric pin as previously

described or a peripheral cam formed on the control.
plate 7. | | |

. What I claim is;

1. A shutter driving device for a photﬁgraphic camera

" having a shutter and a means for taking up film compris-
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ing the combination of a first rotatable member adapted

to be rotated by the means for taking up film, a second
rotatable member having a lug projecting therefrom and

having means thereon adapted to be articulated to the
shutter, said first member and said second member being
rotatable about a common axis for rotational movement

relative to each other, an operating spring member dis-

posed about said common axis and having ends thereof

‘connected to said first and second rotatable members re-
“spectively, said first member having a projection thereon

nrojecting into the path along which said Ing on said sec-
ond member is movable during rotation of said second
rotatable member, and a rockable element adjacent said
first and second rotatable members and rockable from
a first position in which it abuts against said lug on

said second member to prevent rotational movement of

said second member to a position in which it is dis-

 engaged from said lug on said second member.

2. A shutter driving device as claimed in claim 1 in

which said first rotatable member has a preventing plate

~ thereon positioned immediately above said rockable ele-
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“ment and-in the path of movement of said rockable ele-
ment, said plate having a notch in the periphery thereo:

abuttable by said rockable element when it is rocked to
the position in which it is disengaged from the lug on said
second member, whereby when said notch is positioned
above said rockable element at the completion ot a film
winding operation, the rockable element can be rocked

1o release said second rotatable member to drive the shut-

~er, and when said notch is not positioned above the rock-
 able element during a film winding operation the rockable
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element cannot be rocked to release said second rotatable

member and the shutter cannot be operated.. .
3. A shutter driving device for a photographic camera
having a shutter and a means for taking up film, compris-

 ing the combination of a first rotatable member adapted to
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be rotated by the means for taking up film, a second rotata-
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- ble member having a Tug projecting therefrom and hav-
- ing means thereon adapted to be articulated to the shuiter,
said first member and said second member being rotatable
‘about a common axis for rotational movement relative
to each other, an operating spring member disposed about
satd common axis and having ends thereof connected to
said first and second rotatable members respectively, said

R

first member having a projection thereon projecting into

the path along which said lug on said second member is

- movable during rotation of said second rotatable mem-
ber, and a rockable element adjacent said first and second
rotatable members and rockable from a first position in
which it abuts against said lug on said second member to

- prevent rotational movement of said second member to

~a position in which it is disengaged from said lug on said
second member, and an exposure time conirolling gear
train having a first gear with a part thereof positioned in
the path of said lug on said second member and adapted
1o be rotated when it is struck by said lug during the rota-
tional movement of said second member, said first gear

having a pin thereon, and a cam positioned adjacent said

pin and rotatable so as to move the cam profile against
sald pin to rotate said first gear to varions positions to
vary the point at which it is struck by said lug.

4. A shutter driving device for a photogranhic camera
- having an objective, a shutter formed of pivoted blades
-and a means for taking up a film, comprising the combina-
tion of a first rotatable member adapted to be rotated by
~the means for taking up film. a second rotatable member,
a pivotally mounted lever having one end adapted to
be coupled to the shutter bladss and pivotally movable
about an axis parallel to the optical axis of the objective

of the camera to open and close the shutter biades, said

lever having the other end bent parallel to the optical
axis, said second rotatable member having lever end en-
gaging means thereon engaged with the bent end of said
lever for pivoting said lever, said first and second rotata-

ble members being rotatable about a common axis for

rotational movement relative to each other, an operating
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double walled cylindrical member having an ianer cylin-

a0

spring. member .dis_posed_ about said common axis and 4V

includes
bly mounted, said second rotatabla member having a
-sleeve rotatably positioned on said shaft and a support

- second rotatable member and having
~wall gpaced from said inner cylindrical wall to define an

.

- having ends thereof connected to said first and second ro-
- tatable members respectively, said

first member having a
projeciion thereon projecting into the path along which
said lug on said second member is movahie during rota-
tion of said second rotatable member, and a rockable ele-
meint adjacent said first and second rotatable members

‘and rockable from a first position in which it abufs against

said lug on said second member to prevent rotational

- movement cf said second member to a position in which

1t'is disengaged from said lug on said second member.

5. A shuiter driving device as claimed in claim 4 in
which said lever end engaging means on said second ro-
fatable member is 3 depending pin, and said bent end
of said lever has a slot therein in which said pin is
engaged. - |

6. A shutter driving device as claimed In claim 4 in
which said lever end engaging means on said second rotat. |
able member is a cam having the cam profile engaged
with the bent end of said lever, |
7. A shatter driving device as claimed in claim 4 which

a shaft on which said second member is rotaia-

member on said sleeve on which said lever end engaging
means 1s positioned, said first rotatable member being a

drical wall rotatably positioned around said sleeve on said

an outer cylindrical

annular space, and said operating svring member being
posttioned in said annular space.
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