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[57] ABSTRACT 
Mechanism controlled by a photoelectric converter, 

for setting a camera diaphragm at the proper aperture 
for optimum exposure, under prevailing illumination 
conditions. Upon depression of a release plunger to 
start the exposure cycle, the diaphragm which was 
previously at maximum aperture is closed down to 
minimum aperture and at the same time an aperture 
value storage member is moved from its maximum ap 
erture storage position toward its minimum aperture 
storage position, but is stopped on the way by an ar~ 
resting latch controlled by a photoelectric converter, 
in a position corresponding to the proper aperture for 
the exposure under prevailing light conditions, al 
though the diaphragm itself continues to close down 
to minimum aperture. Approximately when the dia 
phragm reaches minimum aperture, it is released and 
springs back to the aperture set on the aperture value 
storage member, which is stationary at this time. The 
camera may then continue with the exposure cycle, to 
open and close the shutter to make the actual expo 
sure, while the release plunger is still held depressed 
by the operator. When the release plunger is released 
by the operator and returned to its initial position the 
other parts are restored to their initial positions. A 
separate plunger constituting a measurement key may 
be depressed if it is desired to see what the automati 
cally selected aperture value would be, without actu 
ally making an exposure. 

17 Claims, 4 Drawing Figures 
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DIAPHRAGM ADJUSTING MECHANISM FOR 
PHOTOGRAPI-IIC CAMERAS ‘ 

BACKGROUND OF THE INVENTION 

In many cameras known in the art, there is provision 
for automatically setting the diaphragm aperture in ac 
cordance with prevailing light conditions as determined 
by a photocell or photoelectric converter. Usually the 
diaphragm aperture setting is influenced not only by 
the prevailing light re?ected from the object being pho 
tographed, but also by the shutter speed (exposure du 
ration) which the operator has already set, and by the 
film sensitivity or film speed which the operator also 
has previously set. Sometimes the shutter speed is not 
preselected by the operator, but is also automatically 
set by the camera mechanism, certain shutter speeds 
being associated with certain diaphragm apertures, in 
what is often called a “programmed” shutter. All of this 
is well known in the art, and need not be further ex 
plained here. The present invention deals merely with 
the mechanism for setting the diaphragm aperture, the 
relation of the diaphragm setting mechanism to other 
parts of the camera being conventional and well under 
stood in the art, and not here shown. 

In known cameras, especially of the single lens mirror 
re?ex type, with so-called automatic diaphragm sys 
tem, when the camera release or trigger is operated the 
diaphragm aperture is gradually reduced until the 
quantity of light passing through the diaphragm aper 
ture and striking the photoelectric converter placed be 
hind the diaphragm is just right for the optimum expo 
sure of the photographic image. At that moment, the 
diaphragm closing movement is stopped, upon a signal 
given by the photoelectric converter.‘ 
Since the diaphragm setting must take place in mini-v 

mum time, the diaphragm drive is usually equipped 
with relatively strong spring power to provide great clo 
sure force necessary for rapid operation. Under such 
conditions, the rapid stopping of the diaphragm closing 
movement involves several problems which are diffi 
cult to solve mechanically. In order to have exactly the 
right exposure, it is indispensable that the diaphragm 
setting be very exact. Therefore the diaphragm must be 
halted in exactly the right aperture position, at the mo 
ment when the stopping signal is given by the photo 
electric converter, and without any over-swinging of 
the diaphragm. Because of the great closure force used, 
this can be achieved only with very great technical ex 
pense. As an example, it has been proposed to stop the 
diaphragm closure movement with a certain advance 
allowance, the stopping signal being given a little be 
fore the diaphragm reaches the desired aperture, so 
that the slight overrun or over-swinging of the dia 
phragm will bring it to exactly the desired position. 
However, such a device is quite complicated, and fre 
quently does not work with sufficient exactitude. 
The present invention deals with this problem of pro 

ducing a camera with automatic diaphragm control, 
and the main object of the invention is to produce such 
a camera in a generally improved and more satisfactory 
form, having a rapid, exact, and wear-free stopping of 
the diaphragm blades at the proper aperture value mea 
sured by means of a photoelectric converter. 
Another object of the invention is the provision of 

relatively simple and inexpensive means for carrying 
out the above mentioned object. 
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SUMMARY OF THE INVENTION 

According to the present invention, the above men 
tioned objects are accomplished by providing a drive 
which closes the diaphragm from maximum aperture to 
minimum aperture, and at the same time moves an ap 
erture value storage member in a direction toward stor 
age of minimum aperture value. When the closing 
movement of the diaphragm reaches an aperture which 
is just right for the exposure, as determined by the pho 
toelectric converter situated behind the diaphragm and 
receiving light through the aperture of the diaphragm, 
the movement of the aperture value storage member is 
stopped, which can be accomplished very accurately 
because the aperture value storage member is small 
and light and has relatively low inertia so that it can be 
easily stopped without the problems of stopping rapidly 
moving parts of higher inertia. The diaphragm mecha 
nism itself, however, continues to move to minimum 
aperture, leaving the aperture value storage member 
behind at the proper point. Then when the diaphragm 
mechanism reaches its minimum aperture, it springs 
back and opens up to the aperture value determined by 
the storage member which is now stationary. Then, 
while the release member or trigger is still depressed, 
the camera goes through the rest of the exposure cycle, 
opening and closing the shutter (not here illustrated 
nor described in detail) to make the actual exposure. 
When the trigger or release plunger is released by the 
operator and returned toits initial or starting position, 
the diaphragm opens up again to maximum aperture, 
the aperture value storage member returns to its start 
ing position at a maximum aperture value, and the I 
other parts return to their initial positions. 
This arrangement has the great advantage that for the 

setting of the diaphragm value selected by the photo 
electric converter, it is no longer necessary to stop the 
diaphragm drive with a closing force of about 250 
grams, but only the slight force of the return member 
opening the diaphragm to the aperture value deter 
mined by the storage member, after the controlled clos 
ing has taken place, the force at this time amounting to 
only a few grams. This can be effected with simple me 
chanical means, for example merely a stop, without oc 
currence of the disadvantages previously mentioned. 

In a further development of the invention, in the case 
ofa diaphragm which is adjusted by means of a plunger 
movable axially (that is, movable in a direction parallel 
to the optical axis) the aperture value storage member 
is formed as what may be called a slideway having a 
cam-like surface cooperating with the plunger. The 
slideway may be a longitudinally movable member, but 
preferably is in the form of a rotationally movable 
member, such as a rotary disk, and is held fast at the de 
sired point in its movement, by an arresting device ac 
tuated by the photoelectric converter. The arresting 
device preferably consists of an electromagnetically 
operable lever which can be swung into teeth on one 
edge of the aperture value storage member (the slide~ 
way disk) to stop its further movement. This arrange 
ment has the advantage that if the slideway disk is made 
of appropriate size, a very ?ne tooth division can be 
provided on it, so that a very exact setting of the dia 
phragm aperture is possible. 

In a further development of the invention, if it is de 
sired to be able to read the diaphragm aperture which 
is determined by the photoelectric converter, without 
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actually making an exposure, the diaphragm drive can 
be liberated by a measurement key or second plunger 
rather than the main plunger or trigger which initiates 
the exposure cycle. When such a measurement key is 
used, a decoupling device is operable at the end of the 
stroke of the measurement key, to uncouple the dia~ 
phragm adjustment parts from the aperture value stor 
age member so that the diaphragm may immediately 
return to full or maximum aperture while the storage 
member remains in its set position. The operator may 
then observe the diaphragm value determined by the 
photoelectric converter, since the storage member is 
still in its adjusted position, but the return of the dia 
phragm to full or maximum aperture position enables 
the operator immediately to observe again the scene to 
be photographed, with maximum brilliance of the 
image on the screen, assuming that this device is em 
ployed in a single lens mirror re?ex camera. 

Preferably this decoupling can be produced in a sim 
ple manner by making the slideway disk or value stor 
age member displaceable axially by the measurement 
key near the end of its stroke, to carry the slideway disk 
out of cooperative relation to the plunger which con 
trols the diaphragm aperture. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a schematic side elevational view of dia 
phragm adjusting mechanism according to one embodi 
ment of the present invention, showing the parts in a 
state of rest, with the diaphragm fully open; 
FIG. 2 is a similar view showing the diaphragm closed 

to minimum aperture and the aperture value storage 
member stopped at an intermediate position, with a 
stored diaphragm aperture; ' 
FIG. 3 is a similar view with the aperture value stor 

age member in the same position illustrated in FIG. 2, 
and with the‘ shutter opened up from minimum aper 
ture to the aperture value indicated by the storage 
member, this view also illustrating a measurement key 
in addition to the release plunger or trigger; and 
FIG. 4 is a schematic elevation of some of the parts 

shown in FIG. 3, viewed from a position at right angles 
to the direction of view in FIG. 3, with some parts omit 
ted. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

’ Referring first to FIGS. 1 and 2 of the drawings, the 
diaphragm is shown schematically at l. The aperture of 
the diaphragm is adjusted by longitudinal movement of 
the plunger or rod 2 located in the optical unit, which 
in turn is operated longitudinally by a plunger or rod 3 
located in the camera body, both plungers moving axi 
ally, that is, in a direction parallel to the optical axis.‘ 
The optical unit (containing the lens, the adjustable di 
aphragm, and possibly but not necessarily also the shut 
ter) may be mounted either permanently or detachably 
and interchangeably on the front of the camera, both 
arrangements being well known in the art and being 
conventional, so are not here illustrated. The connec 
tion from the plunger 2 to the diaphragm is indicated 
schematically by the broken line 4! . Such a connection 
is also well known in the art, and is not illustrated here 
in detail. Suf?ce it to say that the diaphragm is spring 
biased in an opening direction, so tends to stay‘ at maxi 
‘mum aperture OI‘ returned IO maximum aperture when_ 
displaced therefrom. Longitudinal pushing on the 
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plunger 2 serves to reduce the aperture,‘ against the 
force of the spring bias. The range of axial'movement 
of the push rod 2 is indicated by the distance ‘between 
the broken lines 43‘ and 45 in FIGS. 1-3; When the rear ' 
end of the plunger 2 is at the line 43, the diaphragm l 
is at maximum aperture, as indicated in‘FlG. I. When 
the rear end of the plunger 2 has been pushed for 
wardly to the line 45, then the‘diaphragm I is at mini 
mum aperture, as indicated in FIG. 2. ' 

Behind the diaphragm l and in position to receive 
light entering through the aperture of the diaphragm, 
there is a photoelectric converter 4 of conventional 
construction which measures the quantity of light and, 
through a known formof control circuit indicated‘sche 
matically at 5, produces a signal for actuating an arrest 
ing device to stop the motion of an aperture value stor 
age member, further described below. This signal is 
given'when the light coming through the aperture of 
the diaphragm is at just the right amount necessary for 
optimum exposure, in view of thespeed or sensitivity 
of the?lm'being used in the camera, and the shutter 
speed, these factors having been previously set by the 
operator in a conventional manner well known in the I 
art. 

the camera body in alignment with the plunger 2 in the 
optical element, so as to be able‘ to press forwardly on 
the rear end of the plunger 2, is. biased by a return 
spring 28 which tends to keep the plunger 3 at the rear 
end of its range of travel. This plunger is coupled 
through a pin 7a and slot 7b_ with a'plunger displace 
ment lever 8 which is pivotally mounted at 14 to swing 

" forwardly and rearwardly, carrying the plunger 3 with’ 
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riphery of a rotating pawl 18 mounted on a spindle 23.‘ 

It. 

A pivot lever 9 is mounted to swing on the same pivot 
14, and lies alongside of the lever 8. The left end of the 
lever 9 (when viewed as in FIG. I) is in the path ,of 
travel of the release plunger or trigger plunger I0 of the 
camera, so that when this plunger 10 is depressed, it 
will swing the lever 9 counterclockwise on its pivot 14, 
against the- force ofa spring 13 which tends to keep this 
lever at the clockwise limit of its travel. .Near the right 
hand end of the lever 9, a pawl 15 is pivoted to the le~ ’ 
ver, and is biased in a counterclockwise direction by 
the spring 16. One end of this pawl engages under, a 
projection 8a on the plunger displacement lever 8, so 
that when this pawl 15 is raised by downward pressure 
of the trigger or release 10 on the opposite end of the 
lever 9, the action of the pawl will carry the plunger dis 
placement lever 8 upwardly with it. But just as the le 
vers 8 and 9 are about to reach the limit of their travel 
in a counterclockwise direction (upwardly as in FIGS. 
1 and 2) the other end or tail of the pawl 15 engages 
a ?xed stop 15b which swings the pawl clockwise on its 
pivot against the action of its spring 16, and releases the 
engagement with the plunger displacement lever 8, as 
illustrated in FIG. 2. The lever 8 and its plunger 3 cou 
pled thereto are then free to return downwardly 
(viewed as in FIGS. 1 and 2) under the in?uence of the 
return spring28, independently of the downward re 
turn movement of the lever 9 and pawl 15. 
The gear segment member or lever 17 is pivoted on 

vthe same pivot 14 and a laterally extending projection‘ 
or ear 17a overlying both of the levers 8 and 9, and a 
gear tooth segment 17h concentric with the pivot 14. 
The segment 17b meshes with gear teeth 18a on the pe 

The above mentioned plunger 3/ which is mounted in I 



5 
Through these meshing gear teeth, upward motion of 
the right end of the lever 9, carrying the segment mem 
ber 17 with it, will cause clockwise rotation of the pawl 
18 on its spindle, from the normal rest position shown 
in FIG. 1 to the end or limit position shown in FIG. 2, 
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in which position the pawl is held by a detent device in- I ,7 
dicated in general at 19. This detent device comprises 
a pivoted arm 19a biased in a clockwise direction on its 
pivot by a spring 19b, the limit position thereof in a 
clockwise direction being determined by the ?xed stop 
member 19c. 
On the same spindle 23 on which the pawl 18 is ‘v 

mounted, there is a cylinder 20 and an aperture value 
storage member 22, sometimes referred to as a slide 
way disk. The pawl 18 is coupled to the storage mem 
ber 22 by means of a coiled spring 21 lying on the pe 
riphery of the cylinder 20, one end of the spring being 
?xed to a pin on the pawl 18, and the other end of the 
spring being ?xed to a pin on the aperture value storage 
member 22, to tend to turn the pawl counterclockwise 
and the storage member clockwise relative to each 
other, to a limit position determined by a pin 22c pro 
jecting axially from the storage member 22 into a posi 
tion to engage the pawl 18, as shown in FIG. 1. 
One portion of the periphery of the aperture value 

storage member 22 is formed as a cam engaging a lat 
eral projection 3a on the plunger 3, in position to raise 
this plunger 3 against the force of itsreturn spring 28, 
as the member 22 is rotated in a clockwise direction. 
When the parts 18 and 22 are in their rest positions 
shown in FIG. 1, the cam edge of the storage member 
22 allows the plunger 3 to be in its lowest position as 
illustrated in FIG. 1, the diaphragm being at maximum 
aperture. As the storage member 22 turns clockwise 
from its rest position, a progressively higher portion of 
the cam edge of the member 22 underlies the projec 
tion 3a on the plunger 3, to limit the extent to which the 
plunger can return downwardly under the in?uence of 
its , spring 28. The cam does not actually raise the 
plunger, for the plunger is raised by the joint action of 
the levers 8 and 9, but the cam portion serves as an 
abutment to stop the subsequent return motion of the 
plunger 3 after the lever 8 is released from the lever 9 
by the releasing action of the pawl 15. 
Another portion of the periphery of the aperture 

value storage member 22 is provided with a series of 
notches or teeth 22b which cooperate with the tooth on 
the arresting device indicated in general at 6. As above 
stated, it is preferred to make the storage member 22 
of sufficiently large diameter and to make the teeth 22b 
suf?ciently fine so that the angular increment from one 
tooth to the next is quite small, thus enabling a very ?ne 
adjustment of the position of the member 22 as deter 
mined by engagement of the arresting device with the 
teeth. 
The arresting device preferably comprises a pivoted 

lever or pawl 6a, biased in a clockwise direction by a 
spring 6b, so that the pointed opposite end of the pawl 
is out of engagement with the teeth 22b. The pawl is 
swung against the action of its spring 6b by electromag 
netic operating mechanism, to swing the point on the 
pawl into engagement with the teeth 22b. 
The electromagnetic means for swinging the arrest 

ing pawl 6a is preferably in the form of an electromag 
netic device employing a pot-shaped magnet. Such a 
magnet may be in the form disclosed in the present ap 
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6 
1973, there shown in connection with a drive for the 
blades of a photographic shutter, or in the present ap 
plicant’s US. Pat. No. 3,812,501, granted May 21, 
1974 on copending application US. Pat. No. 335,914, 
there shown in connection with a drive for a dia 
phragm. Such a pot-shaped magnet, here illustrated 
schematically at 60, constitutes a convenient and effi 
cient way to operate the arresting pawl 6a, but any 
other suitable electrical or electromagnetic operator 
for the arresting pawl may be used if desired. The only 
requirement is that when the photoelectric converter 4 
in conjunction with the conventional control circuit 5 
give the signal that just the right amount oflight is com 
ing through the diaphragm for the correct exposure. 
the arresting pawl 60 should immediately engage the 
teeth 22b of the aperture value storage member 22, to 
store in this member the value to which the diaphragm 
aperture should be set a moment later, when it has. 
completed its closing movement to minimum aperture 
and then starts to open up again. 
The storage member 22 is connected through a draw 

cable 24 with an indicator device from which the oper 
ator can read the aperture value corresponding to the 
position of the storage member 22. Such device is here 
shown schematically as a pointer 25 mounted on and 
moving with the draw cable 24, and traveling along a 
graduated scale graduated in terms of the usualfnum 
bers. A light spring 47 keeps the draw cable 24 taut, the 
power of this spring being relatively slight and not suffi 
cient to overcome the power of the spring 29 which 
tends to turn the segment lever 17 in a clockwise direc 
tion and therefore to act on the storage member 22 in 
a direction opposite to the pull of the light spring 47. 
When the parts are in the rest position illustrated in 

FIG. 1, an extension 9a on the lever 9 engages the de 
tent pawl 19a and holds it, against the force of its spring 
19b, in a position out of alignment with the pawl 18, so 
that the pawl 18 can return to its rest position. When 
the lever 9 swings upwardly (counterclockwise on its 
pivot 14) the extension 9a releases the detent pawl 19a 
so that, when the pawl 18 comes around, it displaces 
and snaps past the detent pawl 19a and is held in that 
position by the detent pawl, as illustrated in FlG. 2. 
This extension arm 9a on the lever 9 also has a gear seg 
ment 9b meshing with the teeth on a gear and escape 
ment train 26, 27 of the conventional form commonly 
used as retarding means in the photographic shutter 
art. This retarding mechanism 9b, 26, 27 serves to slow 
down the return movement of the lever 9 under the in 
?uence of its spring 13, to allow adequate time for 
completion of the exposure cycle if the operator hap 
pens to take his finger off of the trigger plunger 10 very 

I promptly, before the exposure cycle has been com 
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plicant’s US. Pat. No. 3,724,350, granted Apr. 3,4 

pleted. The retard mechanism also provides a constant 
or uniform closing speed for the diaphragm drive 
mechanism. 
The construction above described operates as fol 

lows: 
Upon actuation of the trigger member or release 

knob 10, the pivot lever 9 is swung in the direction of 
the arrow A, counterclockwise on its pivot 14, against 
the force of the return spring 13. The pawl 15 at the 
right hand end of this lever 9, engaging under the por 
tion 8a of the plunger lever 8, moves the plunger lever 
8 in the same direction, counterclockwise on the pivot 
14, and through the pin and slot connection 7a, 7b, this 
displaces the camera plunger 3 upwardly in the direc 
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tion of the arrow B. The plunger 3 thus pushes against 
the end of the diaphragm plunger 2, closing down the - 
diaphragm from maximum aperture in FIG. 1, to mini 
mum.aperture as shown in FIG. 2, when the rear end 
of the diaphragm plunger 2 moves through its full range 
of travel from the line 43' to the line 45. 
As this movement takes place, the aperture value 

storage member is turned clockwise on its spindle, be 
cause the gear segment member 17, moving with the 
lever 9 and meshing with the teeth on the pawl 18, 
swings this pawl clockwise and the storage member 22 
turns clockwise with it, pulled by the spring 21, until 
the moment that, during the closing down of the dia 
phragm aperture, the photoelectric converter 4 senses 
the correct amount of light for the exposure. This gives 
the signal to operate the arresting device 6 which, en 
tering the teeth 22b on the member 22, stops the rota 
tion of the storage member 22 at this point, although 
the pawl 18 continues its clockwise rotation to the full 
end of its'stroke, stretching the spring 21 because the 
member'22 has stopped rotating. ' 
At the end of the stroke of the plunger 3, the rotating 

pawl 18 has moved to its limit position where it is held 
, by the detent 19a as in FIG. 2, even though the storage 
member 22 has been stopped by the arresting device‘ 6 
at some intermediate point of its travel. Just as the pawl 
.18 is reaching the end of its travel and the lever 9’is 
reaching the end of its counterclockwise swing, the tail 
of the pawl 15 engages the stop 15b and releases the 
nose of the pawl from the lever 8, so, that the lever 8 
now moves‘ in a clockwise direction, bringing the 

. ‘plunger 3 back with it under the influence of the 
plunger return spring 28, until the projection 3a on the 
plunger comes to rest on the edge of the cam portion 
of the aperture value storage member 22. The dia 
phragm plunger 2 follows the return movement of the 
camera plunger 3 on account of the spring bias in the 
diaphragm mechanism which tends to open the dia 
phragm to maximum aperture, and in this way the dia 
phragm .is set to whatever‘ aperture position is deter 
mined by the height of the cam edge of the member 22, 
serving as a stop or abutment for the projection 3a on 
the plunger 3. g ' ‘ 

The camera shutter is now opened and closed again,’ 
to make the actual exposure, by conventional mecha 
nism well known in the art and not here illustrated. The 
value of the diaphragm aperture which was set can be 
read by the operator by means of the index mark 25 
with relation to the diaphragm aperture scale. 
After the pressure exerted on the release knob or 

'trigger plunger 10 is removed, the spring 13 moves the 
lever 9'back in a clockwise direction to the initial rest 
position, so that the end 9a comes down onto the de 
tent 19a and displaces it to liberate the rotating pawl 18 
so that this pawl can turn back in a counterclockwise 
direction on its spindle 23, to its initial position, in re 
sponse to the downward motion of the gear segment 
17b meshing with the gear teeth 18a on the rotating 
pawl. This downward motion of the gear segment 17b 
is caused by the downward pull of the spring 29 acting 
.on the segment member 17 which isv pivoted on the 
same pivot 14 with the levers 8 and 9. On account of 
the ear 17a on this member 17 overlying the levers 8 
and 9, the segment was pulled upwardly, against the 
force of the spring 29, when the levers 8 and 9 were 
moved upwardly ina counterclockwise direction by the 
pressure of the trigger l0, and when these levers move 
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downwardly again, the segment member 17 is free to 
swing downwardly as soon as‘the detent 19 is released 
by the end of the downwardly swinging lever 9, so that 
the rotating pawl 18 can begin its return movement in 
a counterclockwise direction. During this return move‘ 
ment, the pawl 18 picks up the pin 22c on the storage 
member 22, and carries the storage member back in a 
counterclockwise direction. This‘ movement is possible 
because the electric current of the arresting device 6c 
has been switched off in known manner at the conclu 
sionvof the exposure, and the spring 6b moves the nose 
of the arresting member'6a out of the-teeth 22b of the 
storage member, thus freeing the storage member for 
counterclockwise rotation under the in?uence of the 
spring 29, back to its initial starting position. The spring 
29 is substantially stronger than the spring 47. A sec’ 
ond embodiment constituting a slight variation of the 
?rst embodiment will now be described in connection 
with FIGS. 3 and 4. The operation when making'an ex 
posure is exactly the same as above described in con 
nection with the ?rst embodiment. However, in this 
second embodiment there is what may be called a 
measurement key or measurement plunger 11, in addi 
tion to the regular release or trigger plunger 10. When 
the measurement key 11 is depressed, the mechanism 
goes through the operations necessary for measuring 
the appropriate diaphragm aperture, but does not actu 
ally make the exposure. In this way the operator can 
learn what the appropriate diaphragm aperture for the 
contemplated exposure may be, and if he is not satis 
?ed with this aperture (e.g., if he wants a greater or 
smaller depth of ?eld) hecan readust the shutter speed 
setting and then again make a test to see what the aper¢ 
ture would be at the new shutter speed setting. 
Immediately after making such a test of the dia 

phragm'aperture, the diaphragm should again open to 
maximum aperture to enablethe operator again to ob 
serve the ?eld of view, with the brightest possible image 
on the view?nder, particularly if a single lens mirror re 
?ex camera isbe‘ing used. Thepresent modi?cation of 
the invention, as illustrated schematically in FIGS. 3 
and'4, accomplishes this. ' i ' 1 ' 

A bellcrank lever 12 is mounted in the vicinity of the 
measurement key or plunger l_1,so that one arm of this 
bellcrank is engaged and swung by a pin 11a on the 
plunger 11, when the latter is'depressed. The other arm 
12a of the bellcrank then comes‘down on top of the 
pivot lever 9, which is the same as the lever 9 in the pre 
vious embodiment, and swings this lever counterclock 
wise on its pivot 14 in the same way that it would be 
swung by the release plunger 10, except that when the 
plunger 10 is not actuated, the mechanism is not effec 
tive to open and close the shutter to make an exposure. 
The entire measurement operation takes place when 
the measurement plunger 11 is operated, just as before 
described, up to the point of reaching the maximum 
swinging movement of the lever 9. _ 
A supplementary lever 30, only the vleft end of which 

is shown in FIG. 3, is pivoted at an intermediate point, 
and the left end is in position to be engaged and swung 

‘ by the measurement plunger 11. In this embodiment, 

65 

the spindle 23 projects at its right end as seen in FIG.v 
4, and is axially slidable to limited extent in its bearings, 
and is ?rmly ?xed to the aperture value storage mem 
ber 20 so that any axial movement of the spindle 23 is 
transmitted to the storage member. The right hand end 
of the lever 30 has an offset or cranked portion as 
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shown in FIG. 4, lying against the projecting end of the 
spindle 23, as illustrated. 
The ?rst part of the downward movement of the 7 

measurement key 1 l operates the bellcrank 12 to swing 
the lever 9 through its ‘maximum swinging range in a 
counterclockwise direction, lifting the plunger 3 and 
then releasing it to come back against the storage mem 
ber 22, thus giving a diaphragm aperture indication just 
as described in connection with the earlier embodi 
ment. Then a little further depression of the measure 
ment key 11 has no further effect on the lever 9, but 
does engage the left end of the supplementary lever 30, 
swinging the right end upwardly from the full line posi 
tion to the dotted line position shown in FIG. 4. The an 
gular or cranked end of this lever 30 acts like a cam on 
the end of the spindle 23, and moves the spindle 23 and 
with it the storage member 22 leftwardly from the full 
line position to the dotted line position. In this latter 
position, the storage member 22 is displaced laterally 
away from the projection 3a on the plunger 3, so that 
the plunger is immediately free to complete its return 
movement so that the diaphragm will open to maxi 
mum aperture, without waiting for the return move 
ment of the other parts of the mechanism. 
When the pressure on the measurement key or 

plunger 11 is released, all of the other parts return to 
their original startingpositions in exactly the same way 
described above in connection with the ?rst embodi 
ment, except that the camera plunger 3 and diaphragm 
plunger 2 have already returned to their initial or maxi 
mum aperture positions, as above described. As the re 
turn movement is being completed a suitable spring, 
not shown, returns the spindle 23 and aperture value 
storage member 22 axially in a rightward direction 
when viewed as in FIG. 4, from‘ the dotted line position 
to the full line position. ' . 

What is claimed is: 
1. Exposure controlling mechanism for photographic 

cameras, comprising a diaphragm having an adjustable 
aperture, an aperture value storage member movable 
to different positions representing different diaphragm 
apertures, diaphragm drive means effective upon actu 
ation to close the diaphragm down from maximum ap 
erture to minimum aperture, positioning means includ 
ing a photoelectric converter effective during the clos 
ing down of the diaphragm to position said storage 
member in a position representing an optimum aper 
ture for an exposure, and return means for opening the 
diaphragm up to an aperture corresponding to the posi 
tion of said‘storage member. - 

2. The invention defined in claim 1, wherein said 
drive means includes a longitudinally movable plunger 
(3), said storage member (22) includes a cam portion 
cooperating with said plunger, and said return means 
includes a spring (28) tending to move said plunger 
into engagement with said cam portion. 

3. The invention defined in claim 2, wherein said 
drive means includes means (9, l5, 8) for driving said 
plunger (3) through a full stroke in a diaphragm closing 
direction and then releasing said plunger so that said 
spring (28) may move said plunger in a reverse direc 
tion to a position determined by the cam portion of said 
storage member (22). 

4. The invention de?ned in claim 1, wherein said ap 
erture value storage member (22) has a series of reces 
ses (22b), and said positioning means includes’ an ar 
resting pawl (6a) movable into one of said recesses 
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10 
under the control of said photoelectric converter (4) to 
hold said storage member in said optimum aperture 
representing position. v 

5'. The invention defined in claim I, wherein said 
storage member is a rotatable disk (22), and said drive 
means includes a rotatable pawl (18), and there is a 
spring (21) resiliently coupling said disk to said pawl. 

6. The invention defined in claim 5, wherein said 
spring (21) tends to move said disk with said pawl when 
said pawl rotates in one direction, and wherein said 
disk has an abutment pin (22c) engaged by said pawl 
when the pawl rotates in the opposite direction, to turn 
the disk positively in such direction. 

7. The invention de?ned in claim 5, further including 
a latching detent (19a) for holding said rotatable pawl 
(18) substantially at the end of its rotary movement in 
a direction corresponding to decreasing diaphragm ap 
erture. 

8. The invention de?ned in claim 5, further compris 
ing a gear segment member (17) moving with said dia 
phragm drive means, said rotatable pawl (18) having 
gear teeth meshing with gear teeth on said segment 
member to turn said pawl upon movement of said drive 
means in an aperture decreasing direction. 

9. The invention defined in claiml, wherein said 
drive means includesa longitudinally movable plunger 
(3), and said return means includes a spring (28) tend 
ing to move said plunger in an aperture increasing di 
rection, and operation of said drive means serves to dis 
place said plunger against the force of said spring 
through a full stroke from its maximum aperture posi 
tion to and slightly beyond its minimum aperture posi 
tion and then to release said plunger in its last men 
tioned position so that said spring may move said 
plunger in aperture increasing direction. 

10. The invention de?ned in claim 9, wherein said 
drive means includes a drive lever (9), a plunger dis 
placement lever (8) having a pin and slot connection 
(7a, 7b) with said plunger, a pivoted pawl (15) 
mounted on said drive lever for engaging said plunger 
displacement lever to cause said displacement lever to 
move with said drive lever during a stroke of the latter 
in aperture decreasing direction, and a stop (15b) for 
engaging said pawl to release it from said plunger dis 
placement lever substantially at the end of said stroke 
of said drive lever. 

11. The invention de?ned in claim 10, further com 
prising a rotatable pawl resiliently coupled to said value 
storage member to tend to move said storage member 
upon movement of said pawl, gear teeth on said pawl, 
and a gear segment lever having teeth meshing with the 
gear teeth of said pawl to cause rotary movement of the 
pawl upon swinging movement of said segment lever, 
said segment lever, said drive lever, and said plunger 
displacement lever being mounted for swinging move 
ment about a common axis, and a projection (17a) on 
said segment lever overlying a portion of said plunger 
displacement lever in such position that swinging said 
displacement lever in an aperture reducing direction 
will swing said segment lever with it, thereby to rotate 
said pawl. 

12. The invention de?ned in claim 7, further com 
prising means effective upon return of part of said dia 
phragm drive means to a rest position for unlatching 
said detent (19a) so that said rotatable pawl (18) may 
‘return to its rest position. 



ll 
13. The invention defined in claim 10, further com 

prising a rotatable pawl (18) for moving said aperture 
value storage member (22), a latching detent (19a) for 
holding said rotatable pawl substantially at the end of 
its rotary movement in a direction corresponding to de 
creasing diaphragm aperture, and a portion (9a) on 
said drive lever (19) for engaging said latching detent 
and unlatching the same as said drive lever returns to 
its rest position after a stroke in an aperture reducing 
direction. ‘ 

14‘. The invention de?ned in claim 1, further com 
prising a measurement key operable to actuate said 
drive means for aperture determining purposes without - 
making a photographic exposure, and means operated 
by said key for de-coupling said drive means from said 
storage member so that said return means may immedi 
ately open the diaphragm to its maximum aperture re 
gardless of the position of said storage member. 

15. The invention de?ned‘in claim 3, further com 
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12 
prising a measurement key (11) operable to actuate 
said drive meansfor aperture determining purposes 
without making a photographic exposure, and means 
operated by said key for rendering said storage member 
(22) ineffective to limit the reverse movement of said 
plunger. l 

16. The invention de?ned in claim 15, wherein said 
storage member is in the form of a rotary disk having 
a cam portion aligned with and serving as an‘ abutment 
for a portion of said plunger, and a lever operable by 
said measurement key for displacing said rotary disk in ‘ 
an axial direction to move said cam portion thereof out 
of alignment with said portion of said plunger.v 

17. The invention de?ned in claim I, further com 
prising indicating means for indicating the position of 
said storage member in terms of aperture values, so 
that when said diaphragm drive means has been actu~ 
ated, the resultant aperture value can be read. 

* * * * * 



UNITED STATES PATENT OFFICE 

CERTIFICATE. OF CORRECTION 
Patent No. 3,86Lh7OO Dated February Lt, 1975 

Inventor(s) BOdO Mielke 

It is certified that error appears in the above-identified patent 
and that said Letters Patent are hereby corrected as shown below: 

On the Cover Sheet, the following should be added: 

- Foreign Application Priority Data 

July 13, 1975 Germany -------- -- P 25 55 603.8 --‘. 

Signed and sealed this 22nd day of April 1975. 

(SEAL) 
Attest: 

C. MARSHALL DANN ‘ 
RUTH C. MASON Commissioner of Patents 
Attesting Officer and Trademarks 

FORM PO-1050 (10-69) , USCOMM-DC 60376-P69 

u.s. eovzmmzm PRINTING oFFICE: B69_ 930' I 



UNITED STATES PATENT OFFICE 

CERTIFICATE OF CORRECTION 
Patent No. 5,86Ll-,700 Dated February Ll, 1975 

Bodo Mielke Inventor(s) 

It is certified that error appears in the above-identified patent 
and that said Letters Patent are hereby corrected as shown below: 

On the Cover Sheet, the following should be added: 

- Foreign Application Priority Data 

July 15, 1973 Germany -------- -- P 25 35 603.8 --. 

Signed and sealed this 22nd day of April 1975. 

(SEAL) 
Attest: 

C. MARSHALL DANN _ 

RUTH C. MASON Commissioner of Patents 
and Trademarks Attesting Officer 

FORM PO-105O (10-69) I 
us GOVERNMENT PRINTING omcz; 86 9_ 93 d 


