
-1- DIAPHRAGM AND SHUTTER MECHANISM The present invention relates to a
diaphragm and shutter mechanism for a camera. It is desirable in modern
cameras to be able to choose from among a number of aperture-shutter speed
combinations. One of the simpler forms of exposure control in a still
camera that provides a choice of aperture-shutter speed combinations is
disclosed in U.S. Patent No. 4,160,588. In that camera, a diaphragm
assembly includes two blades, each of which has a different diameter
opening. The larger opening is fixed in the light path of the camera lens
to control the amount of light that can pass through such lens. The blade
with the smaller opening is manually slidable to locate that opening behind
the larger diameter opening, which stops down the lens aperture from f5.6
to f9. A shutter assembly in the camera includes an opening blade and a
closing blade, each of which has a similar size opening. The closing blade
is normally located in an open or nonblocking position in which its opening
is aligned with the light path of the camera lens. Conversely, the opening
blade is normally located in a closed or blocking position, blocking the
light path of the lens. Upon actuation of a shutter release, the opening
blade is spring-urged to an open position, no longer blocking the light
path and initiating an exposure interval. A timing circuit, energized in
synchronization with movement of the opening blade from the closed
position, causes the closing blade to be unlatched after a time period
-2- related to the level of scene light received by a 



photocell in the timing circuit The unlatched blade is spring-urged to a
closed position, blocking the light path of the lens and terminating the
exposure interval. Although providing several aperture-shutter speed
combinations, an exposure control sucb as the one disclosed in U.S. Patent
No. 4,160,588 includes separate dual-blade diaphragm and shutter
assemblies, which, owing to their complexity, increases the relative
manufacturing cost of such an exposure control. Moreover, with the shutter
assembly in this type of exposure control, the opening blade at the end of
its spring-urged travel to the open position. rebounds off a stop member,
possibly causing camera shake during the exposure interval, which may blur
the resulting image. A simplified type of shutter assembly that uses only a
single blade to uncover and cover the lens aperture, and which does not
cause any camera shake during the exposure interval, is disclosed in U.S.
Patent No. 4,023,192. Upon actuation of the shutter release, the shutter
blade is spring-urged continuously from an initial closed position, through
an open position, to a final closed position. In this example, any camera
shake caused by the shutter blade striking a stop member at the end of its
travel occurs after the exposure interval 'is terminated. However, with
this type of shutter assembly, a second or covering blade is included to
prevent light from exposing film in the camera during recocking of the
shutter blade to the initial closed position. Moreoever, the shutter
assembly is limited to a single shutter speed. Another type of shutter
assembly that uses only a single blade, but which provides several   



-3- shutter speeds, is the impact or inertial shutter. This type of shutter
assembly commonly employs a single pivoted blade having a circular opening.
Upon actuation of the shutter release, the shutter blade 5 is struck by a
high-speed impact member and moves from a normally closed position to an
open position. The time during which the shutter blade remains in the open
position is varied by changing the location of an adjustable rebound stop.
At the end of its 10 travel in the open position, the shutter blade
rebounds off the stop member and is spring-urged to the closed position.
Such rebounding, however, may cause camera shake during the exposure
interval. According to the present invention, there is 15 provided a camera
diaphragm and shutter mechanism comprising first and second blades disposed
with one blade located behind the other on the camera exposure axis, and
each having at least one aperture therein, the mechanism having a first
operating mode in which the first and second 20 blades operate as diaphragm
and shutter blades respectively, to provide a first exposure value, and a
second operating mode in which the first and second blades operate as
shutter and diaphragm blades respectively to provide a second exposure
value, and operating means 25 for selecting the first and second operating
modes. According to a preferred embodiment of the present invention, the
second blade is operated as the shutter blade (in the first mode) by moving
continuously in a single direction to first uncover 30 and then cover an
aperture in the first blade that has been positioned in the light path of
the camera lens. Conversely, the first blade is operated as the shutter
blade (in the second mode) by moving continuously in the same direction to
first uncover 35 and then cover an aperture in the second blade that 



has been positioned in such light path. After    -4- whichever one of the
first and second blades that is operated as the shutter blade re-covers the
opening in the other blade, the other blade is moved in the same direction
to block the light path during recocking of the two blades.  The two blades
are recocked at the same time to dispose either one for operation as the
shutter blade and the other one for operation as the diaphragm blade.
Accordingly., with the present invention, only two blades are employed
which function as the diaphragm and the shutter, respectively, and effect a
plurality of aperture-shutter speed combinations whilst minimising camera
shake during the exposure interval. The present invention will now be
described, by way of example with reference to the accompanying drawings in
which:- Fig. 1 is an exploded perspective view of the diaphragm and shutter
mechanism in accordance with a preferred embodiment of the present
invention, showing the two blades at a rest position; Fig. 2 is an exploded
perspective view, similar to Fig. 1, though showing the two blades cocked
in first positions to operate them as diaphragm and shutter blades,
respectively, for effecting a first aperture-shutter speed combination
having a relatively low exposure value; Fig. 3 is an exploded perspective
view similar to Fig. 1, though showing the two blades cocked in second
positions to operate them as shutter and diaphragm blades, respectively,
for effecting a second aperture-shutter speed combination having a 



relatively high exposure value; and Fig. 4 is an enlargement of a portion
of the mechanism illustrated in Figs. 1-3.    -5- A diaphragm and
shutter-mechanism according to the preferred embodiment is incorporated in
a still camera.  Because still cameras are well known, this description
will be directed in particular to elements forming part of or cooperating
directly with apparatus embodying the present invention. It is to be
understood, however, that camera elements not shown or described may take
various forms known to those skilled in the camera arts. The term "exposure
value" as used in the description of the preferred embodiment refers to a
number that indicates the camera exposure necessary to get a satisfactory
picture with a film material of given speed.  The exposure value in effect
is a measure of the actual light reaching the film, irrespective of the
combination of aperture and shutter speed used (as long as the exposure
value remains the same).  The higher the exposure value, the less the light
passed through the camera lens; or, from the point of view of setting
exposures, the brighter the subject to be photographed, the higher the
exposure value that must be set. Referring now to Figs. 1-3, there is shown
a diaphragm and shutter mechanism for exposing film in a still camera. The
mechanism is mounted within the camera housing, not shown, and comprises:
(a) first and second blades 1 and 3 operable in a first mode as diaphragm
and shutter blades, respectively, for effecting a first aperture-shutter
speed combination having a first exposure value, 



e.g., f2.8-1/125 sec., which has an EV of 10, and operable in a second mode
as shutter and-diaphragm blades, respectively, for effecting a second
aperture-shutter speed combination having a second exposure value, e.g.,
f8-1/250 sec., which has an EV    -6- of 14; and (b) operating means
including a manual slider 5 and a blade latch 7 for operating the first and
second' blades selectively in the two modes. Appropriate known means, such
as guide tracks or guide pins, not shown, support the first and second
blades 1 and 3 for sliding movement (independent of one another) in
opposite directions, indicated by the arrows R and L, along respective
paths perpendicular to the optical axis X of a camera lens 9. The two
blades are opaque to prevent light rays entering an opening in the camera
housing from passing along the optical axis, through the camera lens, onto
a film plane P. A circular opening 11 in the first blade 1 serves
alternatively as a diaphragm stop having an f-number of f2.8 and as a
abutter opening for producing a shutter speed of 1/250 sec. The second
blade 3 includes a rectangular opening 13, larger than the circular opening
11, which is used as a shutter slot for producing a shutter speed of 1/125
sec., and includes a circular opening 15, smaller than the circular opening
11, which is used as a diaphragm stop having an f-number of f8. In Fig. 1,
the two blades 1 and 3 are depicted in respective rest or original
positions, urged against a stop member 16 by return springs 17 and 19.
When the two blades are manually moved in the direction R from their Fig. 1
rest or original positions 



to respective first positions, depicted in Fig. 2, the circular opening 11
extends across the optical axis X to serve as a diaphragm stop and the
rectangular opening 13 is located rightward of the optical axis to serve as
a shutter slot.      An opaque    -7- portion of the second blade 3 covers
the circular opening 11, blocking the light path of the camera lens 9. To
take a picture, the second blade 3 is moved in the direction L from Its
first position by the return spring 19, without moving the first blade 1;
whereupon, the rectangular opening 13 momentarily scans the circular
opening 11 to allow film exposure for 1/125 sec. at f2.8  i.e., at an EV of
10.  When the first and second blades 1 and 3 are manually moved in the
direction R from their Fig. 1 rest or original positions beyond the first
positions to respective second positions, depicted in Fig. 3. the circular
opening 15 extends across the optical axis X to serve as a diaphragm stop
and the circular opening 11 is located rightward of the optical axis to
serve as a shutter opening.  An opaque portion of the first blade 1 covers
the circular opening 15, blocking the light path of the camera lens 9.  To
take a picture, in this instance, the first blade 1 is moved in the
direction L from its second position by the return spring 17, without
moving the second blade 3; whereupon, the circular opening 11 momentarily
scans the circular opening 15 to allow film exposure for 1/250 sec. at f8,
i.e., at an EV of 14. The manual slider 5 includes a knurled finger grip 21
and is supported by appropriate known means, such as guide rails, not
shown, for sliding movement in the same opposite directions R and L as 



the first and second blades 1 and 3.  As the.slider 5 is manually moved in
the direction R in Fig. 1, a pointer 23, fixed to the finger grip 21, is
-8- sequentially aligned with various indicator means which consist of
first and second dots 25 and 27, a cloud symbol 29, and a sun symbol 31,
located on the outside of the camera housing. The first dot 25 indicates a
starting position of the slider, depicted in Fig. 1. The second dot 27
indicates a blade pick-up position of the slider, not shown, in which a
push member 33 on the slider is moved into contact. with the first and
second blades 1 and 3, in their rest or original positions, depicted in
Fig. 1. The cloud symbol 29 indicates a first blade-setting position of the
slider, depicted in Fig. 2, in which the push member 33 has moved the two
blades 1 and 3 in the direction R from their rest positions to their first
positions. The sun symbol 31 indicates a second blade-setting position of
the slider, depicted in Fig. 3. in which the push member has moved the two
blades in the direction R beyond their first positions to their second
positions. A narrow channel 35 cut in the slider includes a widened portion
37 in which is located a cam island 39. Details of the cam island are best
shown in Fig. 4. A spring element 41. anchored to the cam island 39,
extends from-opposite ends of the cam island substantially along the
channel 35 and has two free ends 43 and 45 which, in Fig. 1, are turned up
and turned down, respectively, to rest against upper and lower walls 47 and
49 of the channel. The blade latch 7 includes spaced latching tabs 51 and
53 for engaging respective locking edges 



55 and 57 of a right-hand pair of bent-over ears 59 and 61 on the first and
second blades 1 and 3, in order to hold the two blades in their first
positions against the contrary urging of the return springs 17 and 19, as
in Fig. 2. and for engaging respective locking edges 63 and 65 of a
left-hand pair of    -9- bent-over ears 67 and 69 on the first and second
blades, in order to hold the two blades in their second positions against
the contrary urging of the two springs, as in Fig. 3.  When the first and
second blades 1 and 3 are moved to their first or second positions by the
manual slider 5, respective inclined edges 71 on either pair of ears 59 and
61 or 67 and 69 flex the latching tabs 51 and 53 from the path of the ears
to allow each pair of ears to slide by the latching tabs.  Once the
inclined edges 71 on a pair of ears have cleared the latching tabs, the
tabs automatically straighten-out and engage the locking edges of such
ears.  Preferably, the latching tabs 51 and 53 are flexible enough to
permit them to be displaced in one direction by the inclined edges 71, but
are rigid enough to withstand the urging of the return springs 17 and 19 in
an opposite direction. Alternatively, a one-way hinge having a return
spring, not shown, may be provided to support the latching tabs 51 and 53
for pivoting by the inclined edges 71 and to resist the contrary urging of
the return springs 17 and 19. A pin-in-slot coupling 73 supports the blade
latch 7 for sliding movement in opposite directions, indicated by the
arrows D and U in Figs. 2 and 3.  A follower pin 79 on the blade latch 7
has a free end 81, disposed within the channel 35 in the manual 



slider 5, for cooperation with the cam island 39 to move the blade latch in
the opposite directions D and U. When the manual slider 5 is initially
moved in the direction L from its first blade-setting position, depicted in
Fig. 2, the follower pin 79 is restrained by (and between) the spring
element 41 and the channel wall 49.  As the slider 5 is moved past the stop
member 16 to a first blade-releasing position, depicted by a broken line 5'
in Fig. 2, a    -10- cam surface 83 on the cam island 39 drives the
follower pin 79 to move the blade latch 7 in the direction D, until the
latch tab 53 clears the locking edge 57 of the right-hand ear 61 on the
second blade 3.  This releases the second blade. However, the latch tab 51
remains in engagement with the locking edge 55 of the right-hand ear 59 on
the first blade 1.  As a result, the return spring 19' moves the second
blade 3 relative to the first blade 1 in the direction L; whereupon, the
rectangular opening 13 momentarily scans the circular opening 11 to
initiate a film exposure.  Then, the second blade 3 re-covers the circular
opening 11 to terminate the film exposure.  During this time, continued
movement of the slider 5 in the direction L advances a dwell surface 85 on
the cam island 39 across the follower pin 79 to hold the blade latch 7
stationary. When the slider 5 is moved to a second blade-releasing
position, depicted by a broken line 5" in Fig. 2, a cam surface 87 on the
cam island 39 drives the follower pin 79 to further move the blade latch 7
in the direction D, until the latch tab 51 clears the locking edge 55 of
the right-hand ear 59 on the first blade I. This releases the first blade
1, which is 



moved by the return spring 17 in the direction L to remove the circular
opening 11 from the optical axis X.  When the slider   5 is moved back to
its starting position, depicted by a broken line 5"' in Fig. 2, a cam
section 49A on the channel wall 49 moves the blade latch 7 via the follower
pin 79 in the direction U, until the latch tabs 51 and 53 are again
disposed for engagement with either pair of the ears 59 and 61 or 67 and 69
on the first and second - blades. As shown in Fig. 1, the follower pin 79
comes to rest adjacent a channel end 88 and the two blades 1 and 3 come to
rest against the stop member 16.    -11- Conversely, when the manual slider
5 is moved in the direction L from its second (rather than its first)
blade-setting position, depicted in Fig. 3, the free end 45 of the spring
element 41 slides under the follower pin 79, locating the follower pin
between the spring element and the channel wall 47. As the slider 5 is
moved to its first blade-releasing position, depicted by the broken line 5'
in Fig. 3, a cam surface 89 on the cam island 39 drives the. follower pin
79 to move the blade latch 7 in the direction U. until the latch tab 51
clears the locking edge 63 of the left-hand ear 67 on the first blade 1.
This releases the first blade.  However, the latch tab 53 remains in
engagement with the locking edge 65 of the left-hand ear 69 on the second
blade 3. As a result, the return spring 17 moves the first blade 1 relative
to the second blade 3 in the direction L; whereupon, the circular opening
11 momentarily scans the circular opening 15 to initiate a film exposure.
Then, the first blade 1 re-covers 



the circular opening 15 to terminate the film exposure. During this time,
continued movement of the slider 5 in the direction L advances a dwell
surface 91 on the cam island 39 across the follower pin 79. This holds the
blade latch 7 stationary with the latch tab 51 out of the way of the ear 59
on the first blade 1. As the slider 5 is moved to its second
blade-releasing position, depicted by a broken line 5" in Fig. 3, a cam
surface 93 on the cam island 39 drives the follower pin 79 to further move
the blade latch 7 in the direction U, until the latch tab 53 clears the
locking edge 65 of the left-hand ear 69 on the second blade 3. This
releases the second blade 3, which is moved by the return spring 19 in the
direction L to remove the circular opening 15 from the optical axis X.
Continued movement of the    -12- slider in the direction L, advances a
dwell surface 95 on the cam island 39 across the follower pin 79. This
holds the blade latch 7 stationary with the latch tab 53 out of the way of
the ear 61 on the second blade 3. Then, a cam section 47A on the channel
wall 47 moves the blade latch 7 via the follower pin 79 in the direction D,
until the latch tabs 51 and 53 are again disposed for engagement with
either pair of ears 59 and 61 or 67 and 69 on the first and second blades.
When the slider 5 is moved back to its starting position, depicted by the
broken line 5"' in Fig. 3, the follower pin 79 momentarily flexes the free
end 43 of the spring element 41 out of its way, away from the channel wall
47, and comes to rest adjacent the channel end 88. When it is desired to
select the first exposure value, i.e., 10, for picture-taking, the 



manual slider 5 is moved in the direction R to change the location of the
pointer 23 from alignment with the first dot 25,  as in Fig. 1, to
alignment with the cloud symbol 29, as  in Fig. 2.  This moves the first
and second blades 1 and 3 in the direction R from their rest or original
positions, depicted in Fig. 1, to their first positions, depicted in Fig.
2.  To effect a film exposure and return the two blades to their rest
positions, the slider 5 is returned in the direction L until the pointer 25
is again aligned with the first dot 25. Conversely, when it is desired to
select the higher exposure value, i.e., 14, for picture-taking, the manual
slider 5 is moved in the direction R to change the location of the pointer
23 from alignment with the first dot 25 to alignment with the sun symbol
31, as in Fig. 3. This moves the first and second blades 1 and 3 in the
direction R from their    rest positions beyond their first positions to
their second positions, depicted in Fig. 3. To effect a film exposure and
return the two blades to their rest positions, in this instance, the slider
5 is returned in the direction L until the pointer is again aligned with
the first dot. Although the invention has been described in detail with
particular reference to a preferred embodiment, it will be understood that
variations and modifications can be effected within the scope of the
invention. For example, instead of moving the two blades 1 and 3 manually
along straight paths, motor- driven means may be provided for moving the
two blades automatically along arcuate paths. Moreover, instead of
effecting only two aperture-shutter speed combinations, the two blades may
be adapted to effect a greater number 



of aperture-shutter speed combinations, some or all of which have different
exposure values. This can be done by increasing the number of openings in
the two blades. In the preferred embodiment, the two aperture- shutter
speed combinations, f2.8-1/125 sec. and f8-1/250 sec., have different
exposure values, EV 10 and EV 14. Alternatively, the two aperture-shutter
speed combinations may be selected to provide respective depths of field or
some other exposure variable.    -  14  - CLAIMS 1.        A camera
diaphragm and shutter mechanism comprising first and second blades disposed
with one blade located behind the other on the camera exposure axis, and 5
each having at least one aperture therein, the mechanism having a first
operating mode in which the first and second blades operate as diaphragm
and shutter blades respectively, to provide a first exposure value, and a
second operating mode in which the first and second 10  blades operate as
shutter and diaphragm blades respectively to provide a second exposure
value, and operating means for selecting the first and second operating
modes. 2.        A mechanism according to Claim 1 wherein the first and
second blades are disposed substantially 15  parallel to each other. 3.
A mechanism according to Claim 1 or 2 wherein the first blade has one
aperture therein and the second blade has two apertures therein. 4.
A mechanism according to Claim 3 wherein the 20  aperture in the first
blade is larger than one of the apertures in the second blade but smaller
than the other aperture in the second blade. 5.        A mechanism
according to any one of Claims 1-4 wherein the blades are mounted for
rectilinear movement 



25  across the camera exposure axis. 6.        A mechanism according to any
one of the preceding claims wherein the operating means includes cooking
means for cocking the first and second blades and wherein the first and
second blades include ears for engagement 30  by a latching means in the
cocked position. 7.        A mechanism according to Claim 3 or any claim
appendant thereto and Claim 6 wherein, in the first operating mode the
cocking means moves the first and second blades to a first cocked position
in which the    aperture in the first blade is aligned with the exposure
axis to act as a diaphragm whilst the second blade is maintained in a
blocking relationship with respect to the aperture in the first blade. 8.
A mechanism according to Claim 3 or any claim appendant thereto and Claim 6
wherein, in the second operating mode, the cocking means moves the first
and second blades to a second cocked position in which the smaller aperture
in the second blade is aligned with the exposure axis to act as a diaphragm
whilst the first blade is maintained in a blocking relationship with
respect to the smaller aperture in the second blade. 9.        A mechanism
according to Claim 7 wherein, the second blade is released from the first
cocked position so that the larger aperture in the second blade scans the
aperture in the first blade to give an exposure at the first exposure
value. 10.       A mechanism according to Claim 8 wherein the first blade
is released from the second cocked position so that the aperture therein
scans the smaller aperture in the second blade to give an exposure at the
second exposure value. 11.       A mechanism according to Claim 7 or 8
wherein 



the cocking means is arranged to cock the first and second blades as a pair
without relative movement therebetween. 12.       A mechanism according to
Claim 9 or 10 wherein that blade acting as the shutter blade is arranged to
move continuously in a single direction to scan the aperture acting as the
diaphragm to initiate and terminate the exposure.    -16- 13.       A
mechanism according to any one of Claims 6-12 wherein the cocking means
comprises a slider, having a cam surface therein, coupled to the latching
means, the latching means having tabs thereon for engaging the ears on the
first and second blades. 14.       A mechanism according to Claim 13
wherein the latching means includes a pin which cooperates with the cam
surface to provide movement of the latching means with respect to the first
and second blades such that the tabs selectively disengage sequentially the
ears on the first and second blades to provide the first and second
exposure values. 15.       A camera diaphragm and shutter mechanism
substantially as hereinbefore described with reference to, and as
illustrated in the accompanying drawings.    


