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[57] ABSTRACT 
In the disclosed electric blade actuating device for a 
photographing‘ vapparatus an ' electromagnetic 
mechanism has a blade-actuator frame with. at least 
three magnets, a stationary supporting member and 
electromagnetic coils or solenoids in numbers cor 
responding to the number of said magnets, and a 
switching means for said electromagnetic mechanism. 
The electromagnetic coils or solenoids are ?xedly pro 
vided on said stationary supporting member. The 
switching means is'arranged to switch the feed polarity 
from a power source to the electromagnetic 
mechanism for blade actuation by rotating the actua 
tor frame. This is done by exciting the electromagnetic 
coils. The electromagnetic mechanism'is arranged on 
a circumference of the device about equal intervals. 

12 Claims, 5 Drawing Figures , 
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ELECTRIC SHUTTER BLADE ACTUATING . 
DEVICE FOR A PHOTOGRAPHING APPARATUS 

The present invention relates to an improvement in 
electric blade actuating device for photographic ap 
paratus. ' _ 

The ideaof constructing an electric blade actuating 
device for an electrically preset diaphragm disclosed in 
Japanese Patent Publication Sho 37-10285, published 
Aug. 4, 1962. It was expected in the above patent 
publication that remote control of the device would 
become easybecause the connection between an elec 
tromagnetic mechanism for blade actuating provided in 
a camera and "a blade control device such as a 
diaphragm blade control device is achieved by provid 
ing lead wires in the device. ‘Also the device disclosed 
in- the above patentpublication was expected to be ad 
vantageous for blade actuation in a single lens re?ex 
camera with interchangeable objectives. 

Recently the demand for enhancing the performance 
of interchangeable‘ objectives has increased. Also the 
application of electronics to a camera has become 
common. Thus use of the device as disclosed in the 
prior art has increased. ‘On the other hand, when an 
electric bladeactuating- device for preset diaphragm is 
to be incorporated intoan interchangeable objective 
having a longer focal distance, it becomes difficult to 
attain a necessary diaphragm accuracy with a‘conven 
tionally used mechanically linked system. The present 
invention is intended to meet such recent demands as 
mentioned. _ 

Therefore,‘one of .the objects of the present inven 
tion isto provide an electric blade actuating device for 
a photographing‘ apparatus which is operable in a sim 
pli?ed linked manner and is easy to separate, and 
furthermore has a good dynamic balance and excellent 
starting and stopping characteristics. 

_ The present invention provides an electric blade ac 
tuating device fora photographing apparatus compris 
ing an electromagnetic mechanism having a blade-ac 
tuator frame with at least three permanent magnets, a 
stationary supporting member and electromagnetic 
coils or solenoids in numbers corresponding to the 
number of said magnets, and a switching means for said 
electromagnetic mechanism, said electromagnetic coils 
or solenoids being ?xedly provided on ‘said stationary 
supporting member, said switching means being ar 
ranged to switch the feed polarity from a power source 
to said electromagnetic mechanism for blade actuation 
by rotating said actuator frame through exciting the 
electromagnetic coils, and said electromagnetic 
mechanism being arranged on a circumference of the 
device with above same intervals. The feature of the 
present invention assure a good dynamic balance at the 
time of blade actuation by means of the electromag 
netic mechanisms. Excellent starting and stopping 
characteristics are attained through the use of the 
switching means. Furthermore power consumption is 
reduced because a pulse of power with a reverse polari 
ty supplied through the switching means causes the 
blade actuator frame to return to its original position. 
The presentinvention shall be described in detail 

with reference to the drawings in which the blade ac 
tuator frame serves only to actuate the diaphragm 
blades. However, the device according to the present 
invention serves to actuate only shutter blades or serves 
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to actuate blades for both shutter and diaphragm func 
tions. . > 

In the attached drawings; . 
FIG. 1, FIG. 2, FIG. 3 are schematic drawings show 

ing the relationship between an actuator frame and sta 
tors in an electric blade actuating device for a 
photographing apparatus according to the ‘present in 
vention. . ' ’ 

FIG. 4 and FIG. 5 are schematic diagrams showing 
control circuits for electricity supply from a power 
source to the stators. 1 _ 

In FIGS. 1-3, 1 shows a blade actuator frame, 2 are 
coils or solenoids ?xedly provided on a stationary sup 
portingmember (not shown in the drawings) in an in 
terchangeable objective or in a camera body or in a 
camera. The frame 1 actuates a plurality of blades B, 
only one of which is shown. The apparatus shown in 
FIGS.. 1, '2- and 3 cooperate with a pre-setting 
mechanism PM in a single lens re?ex camera SLR, 
which are shown schematically. Each of the solenoids 
comprises a coil and an iron core A provided therein. - 
Magnets positionedat S and N are integrally combined 
with the blade actuator frame. The coils or solenoids 
are arranged in an angular direction, in a radial 
direction, and in an axial direction parallel to the opti 
cal axis of an objective as shown in FIGS. 1,. 2, and 3 
respectively. Each of the coils or solenoids is so ar 
ranged that the feed polarity to it may bereversed. Thev 
coils or solenoids and the blade actuator frame con 
stitute an electromagnetic mechanism. which serves as 
an adder at one position and serves as a subtractor due 
to a mutual inductance between the coils or solenoids 
and the frame. Although the cumulative function and 
the differentional function are attained by the 
switching means, it is also possible to construct the 
device so as to bias the diaphragm actuating frame by 
means of a spring to return to the maximum aperture 
side when photographing is not made. 

Next, explanation follows on ‘the reversing of feed 
polarity for each of the coils or solenoids 2 in the elec 
tromagnetic mechanisms for driving the actuating 
frame. ' 

In FIG. 4, 3 is a capacitor connected to a feed circuit 
and 4 is a polarity-reversing switch. The switch 4 in 
FIG. 4 has two interconnected switching elements. The 
switch 4 in FIG. 5 has one switching element. The 
switch 4'is maintained in an “off” state at a stage of 
“shutter ready.” When a shutter button is pressed 
down the switch is brought to a state that the blade ac 
tuator frame is actuated in one direction to close the 
diaphragm. In this stage, the frame with magnets is 
held, for example, by the iron core, and the power 
supply to the coils" or solenoids 2 is interrupted so as to 
reduce the power consumption. After the closure of the 
shutter, the switch 4 is connected to the power source 
with a reverse polarity to open the diaphragm. When 
the diaphragm is opened, the switch 4 is turned “off’ ’ to 
a condition corresponding to the state of “shutter 
ready” so as to reduce the power consumption. Similar 
mechanisms as described above are applicable to actu 
ate a shutter. In this case the switch 4 must be related to 
a delay device for delaying switching action from a ter 
minal to another terminal. In this embodiment the 
starting and stopping characteristics of the electromag 
netic mechanism is improved. In reversing the feed 
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polarity to motor by the switch 4, transistor circuits 
shown in FIG. 5 may be used, and in this case the 
capacitor may be omitted. 5 is an electromagnet 
mechanism. - 

.In a single lens re?ex camera, the polarity reversing 
switch may be arranged so as to link itself with the 
swingv of a re?ex mirror. Combination of the device 
with a conventional diaphragm presetting mechanism 
provides an excellent system for a single lens‘ re?ex 
camera._ ’ 

Three or more coils or solenoids are arranged on the 
circumference of the device with almost equal intervals 
and the magnets in ‘ number corresponding to the 
number of the coils or solenoids are provided on the 
blade actuating frame. Thus the device is smoothly 
driven with a good dynamic balance, and thus the 
opening and closing operation of the diaphragm is ac 
complished very smoothly. ' 
What is claimed is: 
1. An electric blade actuating device for a photogra 

phing apparatus comprising , an electromagnetic 
mechanism having a blade-actuator frame with at least 
three’ permanent magnets, a stationary supporting 
member and electromagnetic coils in numbers cor 
responding to the number of said magnets, and 
switching means for said electromagnetic mechanism, 
said electromagnetic coils being ?xedly provided on 
said stationary supporting member, said switching 
means being arranged to switch the feed polarity to said 
electromagnetic mechanism so as to rotate said actua 
tor frame by exciting the electromagnetic coils, said 
electromagnetic coils being arranged circumferentially 
about the frame at substantially equal intervals. 

2. An electric blade actuating device according to 
claim 1 which further comprises iron cores in numbers 
corresponding to the number of the magnets. 

3. An electric blade actuating device according to 
claim 2 in which said iron cores are arranged inside the 
coils. 
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4. An electric blade actuating device according to 

claim 2 in which the frame is actuatedin one direction" 
by a pulse of power from a power source‘ supplied 
through the switching means and is held at one position 
with mutual inductance between the permanent mag 
nets and the cores and the frame is returned in the 
other direction by a pulse of power with a reverse 
polarity supplied through the switching means and is 
held at its ‘original position with 'mutual inductance 
between the permanent magnets and the cores. 

5. An electric blade actuating device according to 
claim 1 which further comprises a capacitor in the 
switching means for improving starting characteristics 
of the electromagnetic mechanism.~ 

6. An electric blade actuating device according to 
claim 1 in which the switching means comprises a 
semiconductor for inverting the polarity of a power 
supply. 

7. An electric blade actuating device according to 
claim_l in which the blade actuator frame actuates 
shutter blades. 

8. An electric blade actuating device according to 
claim 1 in which the blade actuator frame actuates 
diaphragm blades. ‘ 

9. An electric blade actuating device according to 
'glai' 8 in which the device is combined a 
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agm presetting mechanism in a single le 
camera. , ' 

10. A device as in claim 1 wherein said frame is cir 
cular, said electromagnetic coils are mounted with axes 
extending peripherally about said frame, and said per 
manent magnets project peripherally about said frame 
and along the axes of said coils. - 

11. A device as in claim-1 wherein said frame is cir 
cular and wherein said coils have axes arranged radially 
relative to said frame. ' . 

12. A device as in claim 1 wherein said frame is cir 
cular and wherein said coils have axes parallel to the 
axis of the circular frame. 

* * * * * 
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