‘United States Patent Office

1

3,464,340
PRESET MECHANISM OF DIAPHRAGM FOR
SINGLE LENS REFLEX CAMERA
Yoshihisa Maitani, Tokyo, Japan, assignor to Olympus
Op tical Co., Inc.. Tokyo, Japan
Flled Mar. 1, 1966, Ser No. 530,815
Claims priority, apphcaﬂnn Japan, Mar. 11, 1965,
40/19,243

Int. Cl. GO3b 9/02

U.S. Cl. 9564 4 Claims

ABSTRACT OF THE DISCLOSURE

A preset mechanism for a single lens reflex camera
having a blade diaphragm arrangement attached within
the lens holder of the camera. The rotatably secured dia-
phragm blades are moved by a spring-loaded diaphragm
drive ring so that upon rotation and release of the dia-
phragm drive ring the diaphragm blades can set themselves
- to the preselected aperture position.

The present invention relates to a preset mechanism

10

15

20

for a diaphragm for a single lens reflex camera, more

partlcularly, to a preset mechanism for a diaphragm hav-
ing a precise operative character and durable construc-

tion.
Concerning the preset mechanism for a dlaphragm if
is well understood by anyone skilled in the art that a pre-
determined magnitude of the aperture of a diaphragm, is
obtained by means of shifting a position of fulcrum of
an actuating member which can be operated from the
outside of the lens holder. One of the above mentianed
mechanism comprises actuatmg members disposed radial-
Iy to an axis of lens holder in a movable condition of each
fulcrum of the actuating members, and the actuating
members are connected-with a shutter button disposed on
~ the lens holder, respectively. Therefore, it was necessary

to have a portion of the actuating member projected out-

side of the lens holder and moreover all interchangeable
- lenses must be provided with a shutter button, and it is
impossible to provide an operation for closing the aper-
ture of the diaphragm to the predetermlned magnitude
during only the period of the exposing operation of the
camera.

The inventor has disclosed other types of preset mecha-
nism for a diaphragm but the precision of the preset
operation is rather inferior to that of the present inven-
tion, because a longer actuating member compared with
that of the present invention is provided.

In the present invention, a preset mechanism of the dia-
phragm is normally in the fully opened condition but has
such operative characteristics that, after the focusing
-~ operation in a fully opened conditi::m of the diaphragm
while looking at a reflection of the object reflected by a
reflex mirror; the swingable reflex mirror swings out
of the path of the light rays when a shutter button is
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pushed and at the same time blades of the diaphragm are

rotated to a preset condition; just after the above men-
tioned preset closing operation of the diaphragm a shutter
actuates so as to take picture on a film; then the reflex
mirror returns to the normal position in the path of the
light rays by means of operative action of a quick return
mechanism; and at the same time the blades of the dia-
phragm return to the fully opened condition, without
manual operation,

Further features and advantages of the invention will
be apparent from the ensuing description with reference
to the accompanying drawings in which:

FIG. 1 1s a front view of an embodiment of the present
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preset ring member of diaphragm, showing the relative
position of movable members according to the present
invention;

FIG. 2 is a front view of a preset mechanism corre-
sponding to that of FIG., 1, but with the preset ring mem-
ber of dlaphragm In a preset condition;

FIG. 3 is also a front view of a preset mechamsm COr-
responding to that of FIG. 1, but showing a blade of
diaphragm closed to a predetermined position; and

FIG. 4 1s a front view of a preset ring member of dia-
phragm according to the present invention.

In the drawings of FIGS. 1, 2, and 3, a lens holder is
omitted to show an annular plate 1 secured to the lens
bholder perpendicularly to the optical axis of the lens. A
rotatable annular plate 4 is provided behind the annular
plate 1 rotatable about the optical axis of the lens and

is provided with a plurality of recesses 3 which are

spaced at equal distance from each other. A plurality of
blades 2 are swingably pivoted to the annular plate 1 at
equal distance spaced from each other by means of pins
2a secured to the plate 1 and each engaging with a corre-
sponding hole at one end of the blade 2, each of blades
2 of the diaphragm being provided with an upwardly pro-
jecting pin 2b disposed adjacent to an end portion of
each blade. Pin 2b of each blade is engaged within the
respective recess 3 of the rotatable annular plate 4 so as

to rotate each of the blades 2 about the respective pins 2a,

thereby permitting the magnitude of the aperture of the
diaphragm to be varied, by rotating the rotatable annular
plate 4 about the optical axis of the lens. The above men-
tioned mechanism is well known in the art. A spring 6 is
provided around a pin § secured at a suitable position to

 the fixed annular plate 1 with the outward movement of

one end of the spring 6 being limited by means of a pin
rigidly secured to said annular plate 1 while the other
end of the spring 6 contacts a pin 7 secured to the ro-
tatable annular plate 4, so as to urge the same in the clock-
wise direction, as shown in the drawings. A stopper 8
normally contacts pin 7 so as to limit the clockwise ro-
tation of the rotatable annular plate 4. By the above-
mentioned condition, the diaphragm is normally kept in
the fully opened condition. An end of a rocking arm 10
is pivoted to the annular plate 1 by a pivot 9, and the
other free end of the rocking arm 10 is articulated with
an end of movable lever plate 11 by a pin 12, and a pin
13 is rigidly secured at the other end of the movable
lever plate 11. And one end of connecting lever plate 15
is connected to the movable annular plate 4 by a pivot
14 and the other free end of the lever plate 15 is articu-
lated with the other end of the movable lever plate 11 by

“the pin 13. An end of a curved operating arm plate 16 is

pivoted to the annular plate 1 by a pivot 17 as shown in
the drawing. A wire spring is provided around the pivot
17 and the outward movement of one end of the spring
18 is limited by a pin rigidly secured to the annular plate
1 while the other end of the spring 18 contacts a pin
secured to the operating arm plate 16 so as to urge the
arm plate 16 counterclockwise, A guide aperture 19 is
formed in the free end of the operating arm plate 16 while
the free end of the arm 16 is provided with a fork shaped
plate 20 extending outwardly of the annular plate 1, as
shown in FIGS. 1, 2 and 3. The inner edge of the aper-
ture 19 acts as a cam surface so as to control the posi-

- tion of the pin 13. A control annular plate 21 is disposed
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- mechanism for diaphragm, in a fully opened condition of

on the lens holder in a coaxial and parallel relation
with the annular plate 1 so as to rotate about the optical
axis of the lens. The control annular plate 21 is located in
front of the annular plate 1 and fragmentarily shown gen-
erally in phantom outline in the drawings. An arcuate
groove 22 is formed eccentrically in the control annular

‘plate 21 and the pin 12 engages within the arcuate groove
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22 as shown in FIGS. 1, 2 and 3, but with the slot or
groove 22 more clearly shown in FIG, 4. The engagement
of the arcuate groove 22 with the pin 12 in various posi-
tions is seen by the dotted line in each of FIGS. 1, 2 and
3. The relative angular position of the control annular
plate 21 with respect to the lens holder is indicated by the
respective symbols (not shown) in a scale (not shown)
which is provided on the outer surface of the lens holder
cooperating with an index and indicates the relative aper-
ture of the lens. The setting of the control annular plate
21 is achieved by click stop means (not shown),

FIG. 1 shows the condition in which a shutter coupled
with a winding mechanism of the film and a spring of a

swingable reflex mirror are energized as the film loaded

within the single lens reflex camera is wound up by one
frame. In the above mentioned condition shown in FIQG.
1, blades 2 of the diaphragm are in the fully opened con-
dition with the arcuate groove 22 of the control annular
plate 21 being in a preset position for taking a picture
under the fully opened condition of the blades 2 of the
diaphragm by setting the control annular plate 21 at the
extreme end of the counterclockwise rotation thereof rela-
tive to the lens holder. In FIG. 2, the arcuate groove 22
is in a preset position for taking a picture under the min-
imum opening of the lens by setting the control annular
plate 21 at the extreme end of the clockwise rotation there-
of relative to the lens holder. In the preset condition of
the control annular plate 21 as shown in FIGS. 1 and 2,
when the shutter button is pushed, the shutter is actuated
and the swingable reflex mirror (not shown) swings out
of the optical path of the light rays so as to take picture
on a film, and when the reflex mirror returns to the nor-
mal viewing position in the optical path of the light rays
by the operation of a quick return mechanism caused by
the movement of the forked portion 20 of the arm plate
16 to a predetermined distance leftward and backward
to the original position by the forward and rearward mo-
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What is claimed is:

1. In a single lens reflex camera, a pre-set mechanism
for a multiblade, diaphragm attached in a lens holder of
said camera, said pre-set mechanism for the diaphragm
comprising means for effecting return motion of the
blades of said diaphragm to a normally open- condition,
means for pre-setting the condition of said blades in a
predetermined condition, means for actuating said blades
in relation to a motion of shutter mechanism by which,
when said shutter mechanism is actiiated, said actuating
means actuates said pre- setting means so as to close said
blades (2) in a pre-set condition, and after taking a pic-
ture, said blades return to normal full opened condition
by the action of said means for effecting motion of the
blades while said means for actuating the blades returns
to its original position, said means for effecting return
motion of the blades, comprises a first stationary annular
plate (1) rigidly and coaxially secured to said lens hold-
er, a second rotatable annular plate (4) rotatably and
coaxially disposed behind said first annular plate (1) on
the lens side, and latter rotatable annular plate (4) pro-
vided with a plurality of equal-spaced recesses (3) dis-
posed at its inner peripheral edge, a flat spring (6) dis-

) posed on said first annular plate (1) and one end of said
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spring being limited its outward movement by a pin dis-
posed on said first annular plate (1); a pin (7) dlsposed
on said second movable annular plate (4) to receive an
expansion force of said flat spring (6); a stopper (8) for

"~ limiting the rotation of said movable annular plate (4)
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tion of an actuating member (not shown) which is con-

pled with the shutter mechanism (not shown), as shown
in the drawings of FIGS. 1 and 2.

In a condition shown in FIG. 1, the above mentioned
motion of the forked portion 20, that is, a guide aperture
19, does not influence pin 13, therefore, the blades of the
diaphragm do not move with the aperture being kept at
the fully opened condition whereas, in a condition shown
in FIGS. 2 and 3, when the forked portion 20 moves left-
ward (FIG. 3) from the position shown in FIG. 2, the
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cam edge 19a of the guide aperture 19 pushes the pin 13 -

in the mward direction, so that the movable arm plate 11
causes the annular plate 4 to be rotated counterclockwise
by means of the interposition of a connecting plate 15,
50 as to decrease the aperture of the diaphragm to the
minimum condition when the picture is being taken. As
shown in FIGS. 2 and 3, when the aperture formed by
the blades 2 is to be reduced, the extent of the reduction
of the aperture depends upon a relative position of the
pin 12 to the annular plate 1, which pin defines the posi-
tion of the movable arm plate 11. And as the position of
the pin 12 depends upon a relative rotative position of
the preset control annular plate 21 to the lens holder,
the above-mentioned preset of the diaphragm can be ob-
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around its axis by the expansion force of said spring (6);
each blade (2) of said diaphragm pivoted (2&*) to said
first annular plate (1) and provided with pin (2b) en-
gaging with respective recess (3) of said rotatable an-
nular plate (4), whereby, in a normal condition, said
spring (6) presses said pin of said movable annular plate
so as to abut said stopper (8) in which condition said
blades (2) are kept in full opened condition; and when
said movable annular plate (4) is rotated to compress
sald flat spring (6), during which condition said blades
(2) are moved to closed condition by the action of said
means of actuation, said pin (7) reacts against said
stopper (8), and when said means of actuation returns
said movable annular plate (4) to its original free con-
dition, said spring (6) presses said pin (7) so as to en-
gage Wlth said stopper in which condition said blades
return to normal full opened condition. |

2. A preset mechanism for a diaphragm according to
claim 1, in which, said means for setting the condition of

said aperture by said blades (2) of said diaphragm in a

predetermined condition, comprises a rocking arm 10
pivoted (9) with its one end to said stationary annular
plate (1), a movable lever plate (11) articulated at its

- one end with free end of said rocking arm (10) by a
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connecting pin (12), a connecting lever plate (15) pivoted

at' its free end to the other end of said movable lever
plate (11) by a first pivot pin (13) and pivoted at its
other end (14) to said rotatable anuular plate (4), a

. control annular plate (21) disposed on'said lens holder
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tained by adjustably setting the preset annular plate 21

with respect to the lens holder, by the aid of the symbols
in the scale indicating the relative aperture of the lens.
In the above embodiment, since the length of the mov-
able plate 11 is made sufficiently short so as to prevent
deformation thereof by the displacement of the fulcrum,
and the movable plate 11 i1s connected to the rotatable
annular plate 4 through the connecting plate 15, and
the force actuating the blades is given by the connection
of plates 11 and 15, the movable plate 11 is not deformed
during the operation and the precise operation of the
preset of the diaphragm is obtained. e
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in a coaxial and parallel relation adjacent to said sta-
tionary annular plate (1) so as to rotate around the light
axis of the lens of said camera, said control annular plate
(21) being eperated by hand from the outside of said
lens holder, an arcuate groove (22) dlsposed eccentncally
on said control annular plate (21) so as to engage with
sald connecting pin (12) of said rocking arm (10).

3. A pre-set mechanism for a diaphragm according to
claim 1, in which, means for actuating said blades (2) of

~ the diaphragm comprise a curved operating arm plate
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(16) pivoted at its one end to said stationary annular
plate (1) by fixed second pivot pin (17) so as to provide
one stroke of angular oscillation around said second
fixed pivot pin (17) responsive to actuation of the shutter
mechanism, a guide aperture (19) disposed at the free
end of said operating arm plate (16) so as to engage
with said first pivot pin (13) of said connecting lever
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plate (15) by which the position of said means for setting
the condition of the aperture by said blades is con-
- trolled, a flat spring (18) having means mounting it on
said stationary annular plate (1) so as to provide a po-
tential energy to rotate the free end of said operating
arm plate (16) toward the outward direction of the Iens
holder, by which, when the shutter mechanism works,
said curved operating arm plate (16) rotates its free end
in an inward direction in relation with the motion of
shutter mechanism so as to press said connecting pin
(12) of said rocking arm 10 and to rotate said rotatable
annular ring (4) for closing the blades (2) in the pre-
determined condition, and after taking picture, when the
shutter mechanism returns to its free condition, said
curved operating arm plate (16) returns to its original
position by the repulsive force of said spring (18), and
- the rotatable annular plate (4) rotates to its normal posi-
tion by the effect of said first-mentioned spring (6) so
as to return the aperture of the blades of diaphragm to
1ts normal full opened condition.

4. In a single lens reflex camera, a preset mechamsm
for a diaphragm mounted in an optical lens holder of

sald camera comprising: |
(a) a first stationary annular plate (1) mounted co-

axial with the optical axis of the lens and rigidly at-
tached to said lens holder:

(b) a second annular plate (4) rotatably and coamally
mounted behind said first annular plate (1) on the
lens side, and having a plurality of equal-spaced re-
cesses (3) disposed 1n its inner peripheral edge,

(c) the diaphragm comprises a plurality of blades (2)
each pivotally. mounted to the stationary plate (1)

and spaced relative to each other as to form a vari-

able diaphragm opening

(d) each of said diaphragm blades (2) having a pin
(2b) attached normal thereto and engageable with
the respective recesses (3) in said rotatable annular
plate (4), whereby said blades (2) may be moved
responsive to reciprocal rotation of said rotatable
annular plate (4) to vary the diaphragm opening,
said latter diaphragm being normally open;

(e) resilient means for normally biasing said rotatable

annular plate (4) 1n a fully open diaphragm posi-

“tion and including lever means for eﬁectmg move-
ment of said diaphragm blades (2)

(f) said resilient means including a first flat spring (6)
disposed on said first stationary plate (1) with one
end of the spring being limited in its outward move-
ment by a pin on said first plate (1); a second pin
(7) mounted on the second movable plate (4)
against which the other end of said spring engages
to transmit the expansive force of the spring thereto;

(g) a stop arm (8) mounted in said lens holder for

- limiting rotation of said rotatable annular plate (4)

- upon engagement of said second pin (7) there-
against in which position the blades (2) are fully
open;

(h) actuation means for selectively rotating said sec-
ond plate (4) to compress said first flat spring (6)
and responsive thereto the blade pins in said recesses
and the above-mentioned link means cooperate with
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said blades whereby they are moved to a temporarily
closed condition, and upon release of the actuation
means, said first spring (6) reacts to rotatively re-

- turn said second plate (4) and the interconnected
blades (2) to their normal fully open position;

(i) said lever means of paragraph (3) includes |

(1) a rocking arm (10) pivotally mounted at one
end to said stationary annular plate (1) ad-

~ jacently spaced from said first spring (6),
(2) a movable lever plate (11) pivotally con-
nected at one end to the free end of said rocking
arm (10) by means of a first connecting pin

(12);

(3) a connecting lever plate (15) pivotally
ounted at one end (14) on said rotatable
plate (4) with the other end pivotally connected
to the other end of said movable lever plate
(11) by means of a second connecting pin (13);

(4) a curved operating arm plate (16) pivotally

- -mounted at one end on said stationary annular
plate (1) by a mounting pin (17) spaced ar-
cuately from said first flat spring (6) i1n a direc-
tion opposite that of the mounting of said rock-
ing arm (10);

(5) said operating arm plate (16) driveable for
reciprocal swinging movement through a pre-
determined angle responsive to operation of the
camera to take an exposure; and said arm plate
(16) having cam means (19), (19¢) engageable
by said second connecting pin (13) which pivot-
ally interconnects movable lever plate (11) to
said connecting lever plate (15), whereby the
latter lever plate (15) is moved responsive to
sald camera operation to effect rotation of said
rotatable annular plate (4) to close the dia-

phragm blades (2);

(6) an aperture control annular plate (21)
mounted coaxially with said first stationary an-
nular plate (1) and having arcuate eccentric
groove means (22) disposed to be operatively
engaged by said first connecting pin (12) where-
by said pin (12) and the aforesaid levers it con-
nects are selectively shiftable by rotation of said
aperture control annular plate (21) to vary the
amount of rotation of said second annular ro-
tatable plate (4) by means of said movable
lever plate (11) and said connecting lever plate
(15), responsive to operation of the camera.
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