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- 1 Claim. (CL 95—42)

This invention relates to a shutter device for use in a
-single-lens refiex camera and is especially suitable for use
in such a camera including a film window relatively small
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tudinal direction. |
tively thin material extends rotatably through the base
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A circular base plate 7 is disposed in the recess on the
housing 1 between the prism 5 and the housing 1 with a
suitable spacing formed between the same and the bot- |
tom of the recess and is rigidly secured to the housing
through a plurality of ears 7’ radially projecting from its
periphery. As shown in FIG. 2 the base plate 7 is pro-
vided with a rectangular film window 8 somewhat offset.
from its center toward the right as viewed in FIG. 2.
The film window 8 is relatively elongated in the longi-
A shaft for a gear 9 made of a rela-

- plate 7 at its center and includes one end projecting be-

in transverse dimension, for example, a photographic

camera for recording on a 35 mm. wide perforated pho-
‘tographic film pictures corresponding in size to one stand-
ard picture. frame

picture art. S N
An object of the invention is to proivde an improved
shutter device for use in a single-lens reflex camera in-

 cluding a film window having a dimension in a film __
teeding direction not greater than that measured width-

~wise of a photographic film. |
~ The invention is characterized by at least one shutter
sector disposed on a base plate including a film window
positioned adjacent a front surface of a photosensitive

member, a shaft of rotation of said or each shutter sector,

disopsed as near to the longitudinal side edge of the film
- window as possible, a drive disposed in a space between
an optical system forming finder means and a housing for

‘the photographic camera to drive said or each shutter
sector, and gearing means for connecting said drive to.

said shaft. | o | o |
~_ The invention will become more readily apparent from
the following detailed description taken in conjunction
with the accompanying drawing in which:

F1G. 1 shows a fragmental perspective view of a single-

| lens reflex camera embodying the teachings of the inven-.

tion and illustrates the manner in which the present shut-
‘ter device is incorporated into a housing for the camera;
FI1G. 2 shows an exploded perspective view of the shut-
ter device illustrated in FIG. 1; and o . |
FIG. 3 shows an exploded perspective view of a modi-

- fication of the invention.

To aid in understanding the invention I shall briefly
describe an optical system forming finder means suitable
for use with the same, in conjunction with FIG. 1 of the
‘drawing, S .

- In FIG. 1 a transversely elongated housing 1 for a
single-lens reflex camera is centrally provided on the
front side as viewed in FIG. 1 with a relatively wide U-
shaped recess in which a movable reflecting mirror 2 is
- disposed on and at an angle to an optical axis of a photo-

- graphic objective (not shown). The reflecting mirror 2

is normally maintained in its position illustrated in FIG.

1 and upon exposure, adapted to be rotated about a verti-

cal axis 3 of rotation in the leftward direction as viewed

in FIG. 1 to swing out of the optical axis of the Objective.

An object to be photographed may be focussed upon a
focussing plate 4. An image formed on the focussing
plate 4 is introduced through a prism or an optical re-

flecting system 5 to an eyepiece 6 disposed on the upper
- side of the housing 1. The prism 5 disposed in the recess
on the housing 1 and includes a first reflecting plane 5a
- for reflecting the image on the focussing plate 4 in the
upward direction, a second reflecting plane 55 for re-
flecting the ray of light reflected from the first reflecting

presently used in the field of motion
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. plane 5q in the substantially horizontal direction, and a

third reflecting plane 5c for directing the ray of light re-

flected from the second reflecting plane 54 in parallel re-

~lationship with the optical axis of the objective.

70

yond the rear surface of the base plate 7. Rigidly se-
cured at that one end of the shaft for a gear 9 is a shutter
sector 10 at its center of rotation. | |

The gear 9 is operatively coupled to a driving gear 13
through intermediate gears 11 and 12 disposed on the
front side of the base plate 7. The driving gear 13 is

rigid with a disk 14 through a common tubular shaft

which, in turn, is rotatably carried on a stationary shaft
15 extending from the base plate 7 into a space posi-

tioned in the rear of the first reflecting plane Sa of the

prism S and defined by the first reflecting plane Sa and a
wall of the recess on the housing 1. A gear 16 for ten-
stoning a shutter device is loosely mounted on the station-
ary shaft 15 at its extremity with a driving spring 17 inter-
posed between the gear 16 and the disk 14 by having both
ends secured to the gear 16 and the disk 14 respectively.
As shown in FIG. 1, the tensioning gear 16 is operatively
coupled through any suitable intermediate gearing 18 to

~a gear 19 disposed on the upper side of the housing 1

and adapted to be driven by a mechanism for taking up

a photographic film (not shown).

Planted on the front surface of the disk 14 is a pin 20
on which one end -of the driving spring 17 is anchored
and against which a releasing lever 21 for releasing the
shutter device abuts. The lever 21 1s pivotably mounted
on the base plate 7 at a suitable position and operatively
coupled to a mechanism for releasing the shutter device
(not shown). The releasing lever 21 is normally main-
tained in its position illustrated in FIG. 2. .

“As shown in FIG. 2, a toothed sector 22 forming part
of a mechanism for delaying an exposure includes a trail-
ing end portion positioned within a region of a path
along which the pin 20 can be moved and tends to ro-
tate in the counterclockwise direction as viewed in FIG.
2 by the action of any suitable spring 23. |

As shown in FIG. 1, the prism 5 divides the recess on
the housing 1 into a plurality of spaces. These spaces
may be utilized to house the various gears as above de-
scribed.  That is say, a triangularly prismatic space de-
fined by the first reflecting plane 5¢ and the wall of the
recess can be utilized to accommodate the principal com-
ponents of a shutter driving mechanism comprising the
disk 14, a driving spring 17, the tensioning gear 16 eic.
and occupying a relatively large volume whereas a nar-
row space defined by the prism and the base plate 7 can
be utilized to accommodate the intermediate gears 11 and
12, and the tensioning gear 9 integral with the shutter
shaft. The reference number 24 designates a section of
a -photographic film adapted to be fed in the transverse
direction or lengthwise of the same. |

The arrangement thus far described is operated as fol-

lows: o |
When one frame of the photographic film 24 is trans-

ported the tensioning gear 19 is rotated in the direction of

~the arrow illustrated in FIG. 1 through the intermediate
‘gearing 18 to thereby bring the driving spring 17 into its
‘tensioned state. At that time, the disk 14 on which one

end of the driving spring 17 is anchored is prevented from |
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‘rotating through its engagement with the releasing lever
21 and hence the various movable components are mali-
tained in their state illustrated in FIG. 2. It is assumed

that, each time one frame of the film 24 has been trans-
ported the tensioning wheel 16 is rotated through a pre-
determined angle such as 360 degrees. If desired, ten-

sioning wheel 16 may be rotated through any suitable an-
gle different from 360 degrees for design purposes.

When a shutter releasing button (not shown) is oper-
ated after the completion of focussing operation, the re-
flecting mirror 2 is first moved out of the optical axis of
the photographic objective and then the releasing lever
21 is pushed in the direction of the arrow illustrated In
FIG. 2 permitting the end thereof to disengage from the
pin 2¢ on the disk 14. Therefore, the gear 13 rigid with
the disk 14 will be rotated in the direction of the arrow 1l-
lustrated in FIG. 2 by the action of the resilience of the
tensioned driving spring 17 to rotate the shutter section
10 integral with the gear 9 in the direction of the arrow
illustrated in the same figure through the intermediate
eears 12 and 11. After the pin 20 has been rotated
through an angle of substantially 180 degrees or at the
instant the shutter sector 10 has been rotated through the
same angle as the pin 20 to fully open the film window
8, a desired low speed exposure is effected. If desired, the
toothed sector 22 may engage the disk 14 to delay the ex-
posure for a period of time predetermined by an opera-
tor. For each operation of the releasing button the shut-
ter sector 10 is arranged to be stopped after just one com-
plete rotation by any suitable mechanism (not shown)
whereupon one exposure is completed.

Referring now to FIG. 3, there is illustrated a modifi-
cation of the invention wherein, instead of a single shut-
ter sector, a pair of shutter sectors are disposed on a base
plate one of which serves as a preceding shutter sector and
the other of which serves as a following shutter sector.
The arrangement illustrated comprises a circular base
plate 7 similar to that previously described in conjunction
with FIGS. 1 and 2. - As in the previous example, a shaft
25 extends rotatably through the base plate 7 at its center
and includes both ends at which the center of a gear 26
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A floating arm 37 slightly overlaps the arm 3% in the
rear of the same and includes a pair of pins 38 and 39
secured thereto at both ends each projecting shortly
from both side of the floating arm. One end portion of
the pin 3% extends slightly beyond the arm 36 to contact .
the upper edge of the same while the opposite end portion
of the pin 39 extends to reach a path along which the trail-
ing end portion 32’b of the toothed sector 326 moves.
Similarly that end portion of the pin 3% extending in the
same sense as the portion of the pin 38 contacting the arm
36 is pressed against an operating surface of a cam 49
for controlling a shutter speed under the influence of a
spring 41 while the opposite end portion of the pin 39 is

- slidably fited into a guiding groove 42 substantially horl-

zontally formed on a stationary part on the housing (not .
shown). With this arrangement, rotational movement of
the control cam 40 causes the floating arm 37 to horizon-
tally move along the guiding groove 42. |

As in the previous example, the principal parts of a
mechanism for driving the shutter can be accommodated
in a space defined by a first reflecting plane of a finder
prism and a wall of the camera housing while the trains of
sears 26, 36a and 31a and 29, 30b and 31b can be dis-
posed in a narrow space fermed between the finder prism
and the base plate 7. | |

The arrangement illustrated in FIG. 3 1s operated as

“follows: When one end cf the releasing lever 34 opera-

tively coupled to a shutter releasing button (not shown) 1s
pushed in the direction of the arrow illustrated in FIG. 3,
the lever disengages at the other end from the shoulder
on the preceding toothed sector 32b to thereby rotate the
toothed sector in the direction of the arrow illustrated
in FIG. 3 by the action of the driving spring 335. This
permits the preceding shutter sector 27b to rotate in the
direction of the arrow illustrated in FIG. 3 through the

* gear trains 29, 365 and 315 to open a film window desig-

40

and the center of rotation of a following shutter sector 27a

are rigidly secured respectively such that the base plate
is sandwiched between the gear and the sector with a small
spacing left between each pair of opposed surfaces. The
shaft 25 is of tubular type and has another shaft 28& ro-

49

tatably fited into the hollow portion thereof with both

ends of the latter shaft projecting beyond the adjacent
ends of the former shaft respectively. Rigidly secured
on the shaft 28 at both ends are the center of a gear 29
and the center of rotation of a preceding shutter 275
respectively. - | . |

The gear 26 integral with the following shutter sector
27a is operatively coupled to a driving toothed sector 324
through intermediate gears 30a and 31a while the gear
29 integral with the preceding shutter sector 27h oper-
~atively coupled to another driving toothed sector 32b
through intermediate gears 305 and 315, all the intermedi-
ate gears being rotatably mounted on the base plate. The
toothed sectors 32q and 32b are rotatably mounted on the
base plate 7 at suitable positions and tend to rotate in
the counterclockwise direction as viewed in FIG. 3 by the
action of the associated springs 33« and 335 for driving
the shutter sectors. One of the toothed sectors 32b as-
sociated with the proceding shutter sector 275 normally
presses on one side against a shutter releasing lever 34
on the folded end portion, the lever being pivotably
mounted on the base plate 7. The other toothed sector
32q associated with the following shutter sector 27a
includes a trailing end portion normally pressing against
pin 35 planted an arm 36 at one end under the influence
of the driving spring 33a. The arm 36 is pivotally
mounted at the other end to a stationary part on a hous-
ing (not shown).
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nated at dotted-and-dashed line 8. -

Subsequently a bevelled edge formed on the righthand
side of the trailing end portion 32’b of the toothed gear
32h abuts against the pin 39 to depress the same about
the other pin 38. This cause the arm 35 to rotate about
its pivot in the direction of the arrow illustrated in FIG.
3 to disengage the pin 35 from the trailing end portion
of the following toothed sector 32a to thereby rotate
the toothed sector in the direction of the arrow illustrated
in FIG. 3 by the action of the driving spring 33a. There-
fore, the following shutter sector 27a is rotated in the

‘direction of the arrow illustrated in FIG. 3 through the
- gear trains 26, 30q and 31a to again close the film window

8 previously opened by the preceding shutter sector 275

 whereupon an exposure operation is completed. ‘Each of

the shutter sectors 27b and 27a is constructed and arranged
to be rotated through an angle of substantially 180 degrees

for each operation of the shutter releasing button.

In order to tension the shutter device, tensioning ele-
ment (not shown) can be operated to simultaneously move -
pin 43¢ and 43b planted respectively on the toothed sec-
tors 324 and 32b against the action of the springs 33« and
33h whereby the preceding toothed sector 320 engages
the releasing lever 34 while the following toothed sector
32a engages the pin 35 on the arm 36. During this tension-
ing movement each shutter sector is rotated in the direc-
tion reverse from that in the exposuring movement to re-
turn back to its original position illustrated in FIG. 3.

If the exposure time is desired to be controlled then
the control cam 40 can be externally rotated to displace
the floating arm 37 in the horibontal direction to thereby
vary a spacing between the pin 3% on the floating arm 37
and the trailing end portion 32’b of the preceding toothed
sector 32b. For example, if the pin 39 is closely near to
the trailing end portion 32b, then a period of time will be-
come very short before the trailing end portion abuts
against the pin 39 with the result that immediately after

the preceding shutter sector has been rotated the follow-

ing shutter sector is rotated. On the contrary, if the trail-
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" ing end portion 32'b is relatively far spaced away from

will be obtained.
What I claim is:

the pin 39 the result reverse from that above described

In a signle-lens reflex camera, an elongated housing

- adapted to have a length of photographic film moved with-
‘1n the housing along the length thereof, the housing hav-

ing a film window through which the film is exposed, said -
~ window having a dimension in the direction of the length
~.0f the film not greater than the width dimension of the

. film, said housing having a recess therein, a view finder

- means in said recess and including a first reflecting mirror

. 6
each other in said recess and define a space beneath the
lower of said two surfaces, said surfaces being positioned
in said recess for receiving the image from said focusing
plate, a shaft for rotation of a shutter sector disposed ad-

jacent the middle point on one of the longitudinal side

- edges of the film window, a shutter sector on said shaft,

and a drive for the shutter sector coupled to the shutter

- sector and disposed in the space beneath the lower of

~ said two reflecting surfaces and in front of the plane of

10

disposed on and at an angle to the optical axis of 4 =

‘photographic objective to reflect an image for an object
~ to be photographed, a focusing plate longitudinally dis-
- posed within the recess in the housing and having a sur-

- tface on which the image is reflected from the first reflect-

- Ing mirror, three reflecting surfaces in said recess, two of =
which surfaces are disposed substantially orthogonally to

15
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rthafpart of the housing having the film window therein.
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