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(54) Automatic focusing camera

(57) In a camera in which moving
coils 6 and 7 for automatic control
of focus and shutter respectively are
situated between permanent
magnets, focusing is effected by
means of a cam ring 120 which is
driven stepwise in a clockwise
direction by spring-biased click
member 117 attached to a
reciprocatory arcuate member 116
in turn attached to a rocking pin 10
actuated by coil 6 fed with pulses
of a number dependent on subject
distance, anticlockwise rotation of
cam ring 120 being prevented by
spring-biased pawl 124. The taking
lens is brought into contact with
stepwise rotated cam ring 120 by
means of motor 170. After
exposure, the lens and cam ring are
returned to their initial positions,
cam ring 120 being stepwise
rotated clockwise by means of
pulses for this purpose.
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SPECIFICATION
Automatic focusing camera

The present invention relates to an automatic
focusing camera equipped with an electro-
magnetically driven taking lens focusing de-
vice.

Description of the Prior Art:

Driving mechanisms of the motor-drivn sys-
tem for focusing the lens unit of a camera and
driving mechanisms of the electromagnetic
driving system for the same purpose have
been proposed. The former driving mecha-
nisms are classified into driving mechanisms,
as those employed in a lens shutter camera,
which drive the taking lens to a position
corresponding to a nearest range by a motor
in conjunction with film winding operation
after the completion of taking operation and
move the taking lens to a position correspond-
ing to a range signal by a spring immediately
before the next taking operation, and driving
mechanisms, as those employed as an auto-
matic focusing device in a single-lens reflex
camera, in which the direction and the angle
of rotation of a motor for driving the taking
lens are decided by a range signal. both those
driving mechanisms need a reduction gear
and a mechanism for converting a rotary
motion into a linear motion, and hence it has

. become difficult to build those conventional

driving mechanisms in a compact and light-
weight cameras in recent years with the re-
cent trend of cameras toward progressive re-
duction in size and weight.

Accordingly, the latter driving mechanisms,
namely, electromagnetic driving mechanism,
have often been employed in recent years.
The electromagnetic driving mechanism for
focusing the taking lens is provided with two
permanent magnets fixedly disposed opposite
to each other with a small gap therebetween
to reduce loss in the magnetic circuit and a
movable coil member disposed within the
gap, and is adapted to drive the taking lens to
bring the same into focus by the rotary or
linear motion of the movable coil member.
Therefore, the electromagnetic driving mecha-
nism is subject to a restriction that the taking
lens can be driven for focusing operation only
in opposite directions according to the direc-
tion of an electric current, namely, from a
positon corresponding to a nearest range to-
ward a position corresponding to an infinite
range or from a position corresponding to an

.infinite range toward a position corresponding

to a nearest range.

In an improved electromagnetic driving
mechanism of the above-mentioned system,
two movable coil members are disposed
within the gap, one for adjusting the position
of a cam surface for deciding the position of
the taking lens and the other for moving the
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taking lens so that the taking lens is brought
into abutment with the cam surface where the
taking lens is focused. This electromagnetic
driving mechanism is able to control the tak-
ing lens, at the most, in six steps between a
position corresponding to a nearest range and
a position corresponding to an infinite range.
Furthermore, this electromagnetic driving
mechanism has disadvantages that the con-
struction is complicated and large.

Methods have been proposed as means to
overcome those structural and functional dis-
advantages of the conventional electromag-
netic driving mechanism, in which a signal
provided by the range finder is converted into
a pulse current, the movable coil member is
caused to rock by the pulse current and the
rocking motion of the movable coil member is
transmitted to an external cam member to
move the cam member stepwise.

According to one of such methods disclosed
in Japanese Patent Laid-Open No.58-43434,
the taking lens is controlied to a focus posi-
tion in increased steps by an appropriate
combination of the number of pulse signals
given to the movable coil member and the
number of steps of the external cam member.

However, since the cam member must be
returned to the initial position after the com-
pletion of every taking operation, the con-
struction of the mchanism is somewhat com-
plicated and, furthermore, since a mechanism
for moving the cam member stepwise is in-
cluded in the electromagnetic driving mecha-
nism, the cam surface needs to be formed
within a limited space, and hence the cam
surface is unable to have a sufficient length,
which makes accurate focusing difficult.

Furthermore, in addition to the employment
of an electromagnetic driving mechanism for
focusing the taking lens, a trend of employing
an electromagnetic shutter mechanism for
controlling the operation of the shutter has
been increased owing to the simple and com-
pact construction of the electromagnetic shut-
ter mechanism.

An electromagnetic driving mechanism for
driving and controlling both a taking lens
focusing mechanism and a shutter mechanism
needs at least two movable coil members and
those movable coil members must be dis-
posed within a magnetic field of an appropri-
ate flux density so that the movable_coils are
subjected to a sufficient electromagnetic force.

Accordingly, in the conventional electro-
magnetic driving mechanism, each movable
coil member is disposed individually in a
magnetic field formed exclusively for the same
to enable the movable coil member to pro-
duce a sufficient driving force. This configura-
tion, however, requires component parts of an
increased number and a large space, which is
disadvantageous to reducing the size and cost
of a camera.

Japanese Utility Model Laid-Open No.
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58180538 discloses a mechanism for over-
coming the abovementioned disadvantages of
the conventional electromagnetic driving
mechanism. This mechanism is designed so
as to reduce the number of parts and space
by holding a plurality of permanent magnets
in a row between a pair of yokes and movable
coil members are disposed in magnetic fields
formed on both sides of the permanent mag-
nets respectively. This mechanism requires an
extremely difficult work to align a plurality of
permanent magnets accurately and the taking
lens focusing operation and the shutter con-
trolling operation cannot smoothly be carried
out due to excessive unbalance in magnetic
field intensity between the magnetic field on
one side of the permanent magnets and that
on the other side of the same, if the mecha-
nism is not assembled accurately.

In a known elctromagnetic driving mecha-
nism, an electric current is supplied to a
movable coil member disposed within a mag-
netic field formed by a permanent magnet and
a yoke to rotate the movable coil member
about the optical axis of the taking lens and
the taking lens is focused or the shutter is
controlled for exposure by the rotative force of
the movable coil member.

When this known electromagnetic driving
mechanism is employed in a taking lens fo-
cusing device, the movement of the movable
coil member is converted into a movement
along the optical axis of the taking lens, for
shifting the taking lens to a position corre-
sponding to a measured object distance. The
taking lens unit disposed outside the electro-
magnetic driving mechanism is interlocked
directly with the movable coil member or
interlocked with the movable coil member by
means of an elastic member, such as a spring,
pressed against the taking lens unit. Since the
movable coil member of such a taking lens
focusing device must be capable of operating
against the weight of the taking lens and the
pressure of the elastic member, the movable
coil member must have a large driving capa-
city, and hence a magnetic field of a high
intensity needs to be produced. Consequently,
such an electromagnetic driving mechanism is
unavoidably large and expensive.

Japanese Patent Laid-Open No. 58-43434
discloses a mechanism to reduce the load on
the electromagnetic driving mechanism. In
this mechanism, the movable coil member
functions only to regulate the focus controlling
member, namely, only to set a member to
limit the focusing movement of the taking
lens, while the taking lens is driven for focus-
ing by a separate driving source other than
the electromagnetic driving mechanism. This
mechanism reduces the load on the movable
coil member remarkably and provides a com-
pact and inexpensive electromagnetic driving
mechanism facilitating the incorporation of the
electromagnetic driving mechanism into a
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compact camera.

However, this mechanism employs an elas-
tic member as a driving source for driving the
taking lens to a focus position and the
strained elastic member is released suddenly
upon the execution of shutter releasing oper-
ation, therefore, the camera is liable to be
shaked when the shutter is released. Further-
more, this mechanism needs a complex charg-
ing mechanism for returning the elastic mem-
ber to the initial position after the completion
of taking operation, which affects adversly to
the accessibility and the construction of the
camera, and hence the practical application of
this mechanism is extremely difficuit.

Accordingly, it is an object of the present
invention to provide an automatic focusing
camera capable of accurately focusing the
taking lens in multiple steps by means of an
electromagnetic driving mechanism.

The object of the present invention is
achieved by an automatic focusing camera
capable of deciding a lens position corre-
sponding to an object distance by driving a
lens position control cam member disposed so
as to be turned about the optical axis of the
taking lens stepwise by a pulse signal given
by a range finder. According to the present
invention, the taking lens is adjusted at a
focus position corresponding to a distance
signal by turning a lens position control cam
member formed integrally with a ratchet
wheel mounted on a lens barrel by turning the
ratchet wheel stepwise in one direction about
the optical axis of the taking lens by recipro-
cating a click provided on the lens barrel with
a pin atached to the movable coil member of
an electromagnetic driving mechanism by
causing the movable coil member to rock by
supplying a pulse current corresponding to
the distance signal.

It is a further object of the present invention
to provide an electromagnetic driving mecha-
nism for driving and controlling the light
quantity control member and the taking lens
of a compact and low-cost camera of simple
construction.

This object of the present invention is
achieved by an electromagnetic driving
mechanism comprises a light quantity control-
ling movable coil member and a taking lens
controlling movable coil member which are
disposed one after the other in the same
magnetic field formed by a permanent magnet
and a yoke so that both the controlling mem-
bers are subjected to magnetic field intensities
corresponding to necessary driving forces re-
spectively. Thus the electromagnetic driving
mechanism controls and drives the light quan-
tity controlling member and the taking lens
with the light quantity controlling movable
coil member and the taking lens controlling
movable coil member which are disposed in a
single gap in which a common magnetic field
is produced.



GB2161947A 3

10

15

20

25

30

35

40

45

50

55

60

65

It is a further object of the present invention
to provide a taking lens driving mechanism
capable of accurately returning a cam member
for focusing the taking lens to the initial
position after the completion of taking oper-
ation without using any charging mechanism.

This object of the present invention is
achieved by a taking lens driving mechanism
constituted so as to turn an annular cam
member remaining at a taking lens focusing
position after the completion of taking oper-
ation about the optical axis of the taking lens
in the same direction as a direction of turning
the annular cam member for focusing oper-
ation and to stop the turning motion of the
annular cam member upon the actuation of a
switch with a projection provided on the annu-
lar cam member when the annular cam mem-
ber is returned to the original position. The
taking lens driving mechanism is provided
with an indicating means for stopping the cam
member of the taking lens focusing device of
a camera at the initial position thereof. The
cam member is driven for turning by a signal
provided by a distance measuring circuit to a
position corresponding to the focus position of
the taking lens.

It is a further object of the present invention
to provide a lens positioning mechanism hav-
ing a motor for driving the taking lens to a
focus position and capable of surely regulat-
ing a focus controfling member with a small
electromagnetic driving mechanism.

This object of the present invention is
achieved by a lens positioning mechanism
comprising a means to provide a signal indi-
cating a lens position, a driving circuit for
driving a lens driving motor, and a control
circuit, wherein the duration of supplying an
electric current to the driving circuit is con-
trolled by the control circuit on the basis of a
signal indicating a lens position. In bringing
the taking lens into contact with or separating
the taking lens from the focus controlling
member by the lens driving motor actuated by
the driving circuit mounted on the camera,
the duration of supplying an electric current
from the driving circuit to the lens driving
motor is controlled by the control circuit on
the basis of a signal provided by a distance
measuring mechanism mounted on the cam-
era.

It is a further object of the present invention
to provide a taking lens driving circuit capable
of focusing the taking lens by controlling the
supply of a pulse current to an electromag-
netic driving mechanism on the basis of dis-
tance information provided by a distance mea-
suring circuit, and returning the taking lens
after the completion of taking operation to the
initial position of the taking lens without re-
quiring any resetting operation.

This object of the present invention is
achieved by a taking lens driving circuit
capable of focusing the taking lens by supply-
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ing a pulse current corresponding to distance
information provided by a driving circuit to
turn a cam member adapted to rotate about
the optical axis of the taking lens stepwise in
one direction, and returning the taking lens to
the initial position thereof. The taking lens
driving mechanism includes an electromag-
netic driving mechanism having yokes dis-
posed opposite to each other between a dis-
tance measuring circuit and a fixed permanent
magnet and a movable coil member disposed
between the yokes, and moves the lens unit
along the optical axis thereof by driving a cam
member stepwise by the movable coil mem-
ber which is reciprocated by a pulse driving
current corresponding to the distance informa-
tion provided by the distance measuring cir-
cuit. The cam member moved to a position
corresponding to the distance information pro-
vided by the distance measuring circuit is
returned to the initial position thereof by sup-
plying an electric current again to the movable
coil member.

Other objects, features and advantages of
the present invention will become more appar-
ent from the following description of the pre-
ferred embodiment thereof taken in conjunc-
tion with the accompanying drawings.

Figs. 1 and 7 are exploded perspective
views of focusing mechanisms in automatic
focusing cameras embodying the present in-
vention respectively;

Figs. 2, 3 and 4 are plan view, a sectional
view and a perspective of an electromagnetic
driving mechanism employed in an automatic
focusing camera of the present invention re-
spectively;

Fig. 5 is a time chart showing a series of
operations of the focusing mechanism of Fig.
1; and

Figs. 6 and 8 are block diagrams of control
circuits of the embodiments of the present
invention respectively.

Figs. 1, 2, 3, 4 and 5 show a first
embodiment of the present invention. Refer-
ring to Fig. 1 showing a taking lens focusing
mechanism employed in an automatic focus-
ing camera of the present invention in an
exploded perspective view, an electromagnetic
driving mechanism 100 is mounted on the
lens barrel, not shown, of the camera. A lens
driving base member 110 for supporting the
component members of the taking lens focus-
ing mechanism is attached to the front surface
of the electromagnetic driving mechanism
100 with the flange 111 thereof screwed to
the front surface of the electromagnetic driv-
ing mechanism 100.

As shown in Figs. 2, 3 and 4, the electro-
magnetic driving mechanism 100 comprises a
body 1, a holding frame 4 formed around and
integrally with the body 1, permanent mag-
nets 5 arranged on the holding frame 4 at
equal circumferential intervals, and first and
second yokes 2 and 3 disposed opposite to



GB2161947A 4

10

15

20

25

30

35

40

45

50

55

60

65

each other with the permanent magnets 5
interposed therebetween. A first movable coil
member 6, namely, a taking lens controlling
movable coil member, having a coil pattern 6
and a second movable coil member 7,
namely, a light quantity controlling movable
coil mémber, having a coil pattern 7 are
disposed within a gap between the permanent
magnets 5 and the second yoke 3. A large
annular spacer 11a and a small annular spa-
cer 11b are provided between the first mov-
able coil member 6 and the second movable
coil member 7 to avoid the interference be-
tween the first movable coil member 6 and
the second movable coil member 7. The spa-
cer 11a and 11b may be fixed to or movable
relatively to the holding frame 4.

The first yoke 2 is regulated in position and
fixed on one side of the holding frame 4 by
the attracting force of the permament magnet
5. Further, the second yoke 3 is regulated in
position and fixed on the other side of the
holding frame 4 by the attracting force of the
permanent magnet 5.

The gap within which the first and second
movable coil members 8, 7 are inserted in the
magnetic circuit formed between the perma-
nent magnet 5 and the second yoke 3 is kept
constant.

The first'movable coil member 6 recipro-
cates fractionally when a pulse signal is given
thereto by a built-in distance measuring circuit
of the camera. The driving force of the first
movable coil member 6 is transmitted to a
member of the taking lens focusing mecha-
nism by a rocking pin 10 attached to the first
movable coil member 6.

The second movable coil member 7 recipro-
cates when an electric current is given thereto
by a light quantity controlling circuit. A plural-
ity of pins 18 attached to the second movable
coil member 7 operates a set of shutter blades
14 interposed between the second yoke 3 and
a base plate 15 so that the shutter blades 14
turn on shafts 16 respectively when the sec-
ond movable coil member 7 reciprocates.

As described above, the magnetic gap in
the electromagnetic driving mechanism 100 is
determined by the configuration of the hold-
ing frame 4 and the permanent magnet 5
which can be formed with high precision, so
that the intensity of the magnetic field be-
comes stable and therefore a suitable mag-
netic force or driving force can be applied on
said first and second moving coil members 6,
7 respectively. A cylindrical part 141 of a lens
driving member 140 is fitted in a cylindrical
part 112 of the lens driving base member
110 for rotary and sliding motion therein. A
casing 131 of a taking lens unit 130 is fitted
in a cylindrical part 141 for rotary and sliding
motion therein. Three pins 132 projecting
radially from the outer circumference of the
casing 131 are fitted in three helical slots
142 formed in the cylindrical part 141 of the
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lens driving member 140 and in three straight
slots 113 formed in the cylindrical part 112
of the lens driving base member 110 respec-
tively. The outer ends of the pins 132 project
outward from the outer circumference of the
cylindrica! part 112,

A lens position controlling cam member
120 is fitted rotatably on the cylindrical part
112 of the lens driving base member 110
adjacently to the flange 111 of the lens
driving base member 110 so that three
stepped cams 122 formed in the edge of the
cylindrical part 121 correspond to the pins
132 projecting radially from the cylindrical
part 112 of the lens driving base member
110 respectively.

A ratchet wheel 123 form the flange of the
cam member 120. A click 117 attached to an
arcuate member 116 which reciprocates in
circumferential directions on the lens driving
base member 110 drives the cam member
120 stepwise in a clockwise direction. A pawl
124 provided at a fixed position on the front
plate of the camera restricts the counter-
clockwise rotation of the cam member 120.
The click 117 and the paw! 124 are urged
clockwise by elastic members not shown, so
as to be always in contact with or in engage-
ment with the ratchet wheel 123.

The arcuate member 116 is connected to
the rocking pin- 10 of the first movable coil
member 6, extending through a slot 101
formed in the front surface of the electromag-
netic driving mechanism 100 and a slot 114
formed in the flange 111 of the lens driving
base member 100 and projecting from the
flange 111. The arcuate member 116 slides
along guide rollers 115 attached to the flange
111 in circumferential directions when the
first movable coil member 6 reciprocates.

Three projections 125 are provided on the
circumference of the cylindrical part 121 of
the cam member 120. When the stepped
cams 122 reach the respective initial positions
as the cam member 120 is turned, the projec-
tion 125 actuates a switch 126 to interrupt
the supply of a pulse current to the first
movable coil member 6 so that the stepwise
movement of the cam member 120 is
stopped.

A driving motor 170 is accommodated in
the lens barrel. The output shaft 171 of the
driving motor 170 extends through a through
hole 103 formed in the electromagnetic driv-
ing mechanism 100 and a through hole 1 18
formed in the flange 111 of the lens driving
base member 110. A pinion 172 attached to
the free end of the output shaft 171 engages
a segment gear 143 formed on the lens
driving member 140. The taking lens unit
130 including a taking lens 133 can be
moved along the optical axis thereof by driv-
ing the lens driving member 140 by the
driving motor 170.

The functions of the first embodiment will
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be described hereinafter.

Upon the reception of a signal from the
range finder of the camera, the control circuit
gives a pulse signal of pulses corresponding
to the detected distance to the first movable
coil member 6. Then the rocking pin 10 rocks
in the circumferential directions by a fre-
quency corresponding to the number of
pulses of the pulse signal.

Consequently, the click 117 attached to the
arcuate member 116 drives the cam member
120 stepwise in a clockwise direction to lo-
cate the respective steps of the stepped cams
122 corresponding to the detected distance at
positions corresponding to the pins 132 of the
lens unit 130 respectively.

Then the control circuit provides a signal to
actuate the driving motor 170 and thereby
the output shaft 171 of the driving motor
170 starts rotating in a clockwise direction to
rotate the lens driving member 140 counter-
clockwise. Consequently, the pins 132 of the
lens unit 130 is driven by the helical slots
142 to be moved backward along the straight
slots 113, and thereby the lens unit 130 is
moved backward until the pins 132 are
brought into abutment with the steps of the
stepped cams corresponding to the detected
distance so that the taking lens 133 is fo-
cused. Then, the driving motor 170 is
stopped.

Then, an electric current is supplied to the
second movable coil member 7 of the electro-
magnetic driving mechanism 100 to operate
the shutter blades 14. After the exposure
operation has thus been completed, the driv-
ing motor 170 starts rotating counter-
clockwise to rotate the lens driving member
140 clockwise so that the lens unit 130 is
moved forward toward. the initial position.
Upon the arrival of the lens unit 130 at the
foremost position, namely, the initial position,
the driving motor 170 stops.

Then, the control circuit gives a pulse signal
again to the first movable coil member 6 to
make the click 117 turn the cam member
120 stepwise until the highest steps of the
stepped cams 122 arrive at positions corre-
sponding to the pins 132 of the lens unit 130
respectively. Upon the arrival of the highest
steps at the above-mentioned positions, the
projection 125 actuates the switch 126 to
interrupt the pulse signal given by the control
circuit, so that the cam member 120 stops.

Thus, the lens driving member 140, the
lens unit 130 and the cam member 120 are
returned to their respective initial position
where they were located before the taking
operation and the lens driving member 140,
the lens unit 130 and the cam member 120
are prepared for the next taking operation.

Thus, according to the present invention,
the cam member 120'is turned only in one
direction for both deciding a focus position of
the taking lens and being returned to its initial
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position, and hence any resetting mechanism
is not necessary. Furthermore, since the
stepped cams 122 are formed in the circum-
ference of the cam member 120, the stepped
cam 122 can be formed in a comparatively
wide circumferential range, and hence the
focus position of the taking lens 133 can be
adjusted at smaller steps.

Still further, since the cam member 120
and the click 117 for driving the cam member
120 are mounted on the lens driving base
member 110, the focusing device can be
formed in an extremely compact construction.
If the mechanism is constituted so as to be
capable of temporarily locking the operation
of the driving motor 170 the taking lens 133
can be prefocused to facilitate the taking
operation of the camera.

A restricting member 150 is attached by
the legs 151 thereof to the front surface of
the lens driving base member 110 to define
the respective positions of the lens driving
member 140 and the cam member 120 along
the optical axis. Indicated at 161 is a conver-
sion lens capable of being brought into
alignment with the optical axis or retracted
from the optical passage by a changing device
160. The conversion lens 161 is combined
with the taking lens 133 to change the focal
length of the lens system.

This embodiment enables the taking lens to
be focused more accurately on an object and
eliminates an operation for resetting the focus-
ing mechanism to the initial state, which is
quite advantageous to an automatic focusing
camera,

As apparent from what has been described
hereinbefore the movable coil members of the
electromagnetic driving mechanism of the pre-
sent invention are disposed so as to utilize the
magnetic flux effectively, therefore, the elec-
tromagnetic driving mechanism has a simple
construction. Furthermore, since the electro-
magnetic driving mechanism of the present
invention is constructed in a unit and adapted
to be connected to a focusing mechanism
with a single pin, the assembly and adjust-
ment of the camera are extremely facilitated.
The present invention thus provides a simple,
high-performance and compact electromag-
netic driving mechanism, and the employment
of the electromagnetic driving mechanism of
the present invention realizes as inexpensive
and compact camera capable of carrying out a
taking lens focusing operation and a light
quantity controlling operation by the agency
of electromagnetic force.

Furthermore, according to the present in-
vention, the cam member which has been
stopping the taking lens at a focus position
during a taking operation is turned stepwise
again after the completion of the taking oper-
ation in the same direction as the direction in
which the cam member was turned for focus-
ing operation until the cam member arrives
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and is stopped automatically at the initial
position thereof which allows the taking lens
to be returned to the initial position thereof
where the taking lens is to be located before
the focusing operation.

Accordingly an automatic focusing camera
equipped with the electromagnetic driving
mechanism of the present invention does not
need any mechanism for turning the cam
member after the completion of taking oper-
ation in a direction reverse to the direction in
which the cam member is turned for focusing
operation, namely any complex charging
mechanism for resetting the cam member.
Furthermore, since the taking lens 133 is
stopped accurately at the initial position
thereof by the action of the switch and a
pulse signal is given to the movable coil
member 6 always with the taking lens 133
positioned at the initial position, the taking
lens 133 is focused highly accurately.

According to the present invention, the sup-
ply of the pulse signal to the first movable coil
member 6 is stopped upon the actuation of
the switch 126 after the lens unit 130 has
been returned to the initial position thereof
after the completion of the taking operation,
and the number of pulses given to the first
movable coil member 6 for focusing operation
corresponds to the necessary number of steps
of the stepped cams 122 to be moved for
focusing operation. Therefore it is also pos-
sible to stop the supply of the pulse signal to
the first movable coil member 6 for driving
the first movable coil member 6 again after
the exposure operation to return the lens unit
130 to the initial position, by storing a num-
ber of pulses corresponding to the rest of the
steps of the stepped cams 122 in the control
circuit and comparing the stored number of
pulses and the signal given by the switch 126
for deciding the interruption of the supply of
the pulse signal to the first movable coil
member 6. That is, if the stored number of
pulses is smaller than that corresponding to
the rest of the steps of the stepped cams 122
for some reason, the supply of the pulse
signal is continued until the switch 126 is
actuated and, on the other hand if the stored
number of pulses is greater than that corre-
sponding to the rest of the steps of the
stepped cams 122, the supply of the pulse
signal is interrupted when the switch 126 is
actuated.

This embodiment simplifies the construction
of the taking lens focusing mechanism, parti-
cularly, the construction of the mechanism for
returning the taking lens to the initial position
at the end of the taking operation, and en-
ables accurate focusing of the taking lens by
starting the focusing operation with the taking
lens positioned at the initial position thereof.

Furthermore, in another embodiment of the
present invention the distance measuring cir-
cuit and the contro! circuit are constituted so
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as to supply an electric current to the driving
circuit for driving the motor only for a time
necessary for moving the taking lens to the
focus position and, after the exposure oper-
ation, to supply a reverse electric current to
the driving circuit for a time necessary to
return the taking lens to the initial position
thereof.

Fig. 5 is a time chart showing the respec-
tive operating timings of the functional units
and Fig. 6 is a block diagram showing the
relation between the functional units.

Although the electromagnetic driving
mechanism 100 and the driving motor 170
are incorporated into the lens barrel in the
above-mentioned embodiments, the same
functions are available even if the electromag-
netic driving mechanism 100 and the motor
170 are incorporated into the body of the
camera.

In this embodiment, the taking lens is
moved to a focus position and is returned to
the initial position thereof by supplying an
electric current to a driving motor for a time
corresponding to the movement of the taking
lens necessary for focusing or for returning
the same to the initial position. Accordingly,
the taking lens focusing device of the camera
reduces the load on the electromagnetic driv-
ing mechanism in focusing the taking lens
remarkably.

Fig. 7 shows another embodiment of the
present invention. Referring to Fig. 7, a lens
driving base member 210 is attached to the
front surface of an electromagnetic driving
mechanism 200, a segment gear plate 220
and a cam member 230 is rotatably fitted one
after the other on a cylindrical part 211 of the
lens driving base member 210 and a lens unit
240 having a taking lens 241 is fitted in the
cylindrical part 211 of the lens driving base
member 210.

Three pins 242 radially projecting from the
circumference of the lens unit 240 engage
three straight slots 212 formed in the cylindri-
cal part 211 of the lens driving base member
210 to guide the lens unit 240 slidably along
the optical axis of the taking lens. The lens
unit 240 is urged continuously toward the
lens driving base member 210 by three legs
251 of a spring plate 250 combined with a
holding member 260 attached to the front
surface of the lens driving base member 210.
Accordingly the position of the taking lens
241 is decided by the abutment of the pins
242 on the cam surfaces 231 of the cam
member 230.

A pin 20 of the first movable coil member
6 of the electromagnetic driving mechanism
200 extends through a slot 213 formed in the
flange of the lens driving base member 210
and engages a bifurcate projection 221
formed on the segment gear plate 220. The
same rotative movement as that of the seg-
ment gear plate 220 is transmitted through a
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gear wheel 222 which rotates on a fixed shaft
attached to the flange of the lens driving base
member 210 and a gear wheel 223 engaging
the gear wheel 222 to a sector gear 225
arranged so as to be guided by a pair of pins
224 fixed to the flange of the lens driving
base member 210 and capable of being
turned about the optical axis. .

Clicks 227 and 228 urged clockwise by
elastic members, not shown are attached pivo-
tally to a projection 226 formed on the seg-
ment gear plate 220 and to one end of the
sector gear 225 respectively. The clicks 227
and 228 engage a ratchet wheel 232 formed
integrally with the cam member 230.

When a pulse signal is supplied to the first
movable coil member, not shown, of the elec-
tromagnetic driving mechanism 200, the first
movable coil member-reciprocates and the
reciprocating motion of the first movable coil
member is transmitted to the segment gear
plate 220 by the rocking pin 20. While the
pin 20 move clockwise, the click 227 acts on
the ratchet wheel 232 and while the pin 20
moves counterclockwise, the click 228 acts
on the ratchet wheel 232. Accordingly, one
pulse signal causes the cam member 230 to
turn by two steps, which moves the taking
lens 241 efficiently toward a focus position.
This embodiment has the same advantage as
that of the first embodiment that the cam
member 230 is returned to the initial position
thereof after the completion of the taking
operation by being turned in the same direc-
tion as that for focusing the taking lens 241,
and hence any resetting mechanism for resett-
ing the cam member 230 is not necessary.

in this embodiment, as shown in Fig. 8, a
distance signal provided by a distance mea-
suring circuit is converted into pulses by a
control circuit and a driving circuit supplies an
electric current of pulses corresponding to the
detected distance to the first movable coil
member 6 of the electromagnetic driving
mechanism 200.

Consequently, the segment gear plate 220
reciprocates as the first movable coil member
6 reciprocates and the clicks 227 and 228
each turns the cam member 230 clockwise by
a step corresponding to one tooth of the
ratchet wheel 232, when the segment wheel
plate turns clockwise and counterclockwise
respectively.

Accordingly the lens unit 240 is pushed
forward by the cam surfaces 231 of the cam
member 230 as the cam member 230 is
turned stepwise. After the pulses of a number

‘corresponding to the detected distance have

been given to the first movable coil member
6, the cam member 230 stops at a position
corresponding to the detected distance to hold
the taking lens 241 at the focus position.

Then, the control circuit supplies an electric
current to the second movable coil member 7
of the electromagnetic driving mechanism
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200 on the basis of a signal given by an
exposure circuit for a time corresponding to a
necessary exposure to operate the shutter
blades 14 appropriately. After the exposure
operation has been completed, a pulse signal
is supplied again to the first movable coil
member 6 to turn the cam member 230
clockwise. -

The number of puises of the electric current
supplied by the driving circuit to the first
movable coil member 6 for returning the cam
member 230 to the initial position thereof is
such a number sufficient to turn the cam
member 230 by one cycle, namely, one third
of a full turn in this embodiment.

Thus the taking lens driving circuit of the
present invention supplies pulse currents to
drive the cam member stepwise only in one
direction for both moving the taking lens to a
focus position and returning the same from
the focus position to the initial position
thereof.

Accordingly, any complicated charging
mechanism for resetting the taking lens is not
necessary and since the cam member is
turned only in one direction for driving the
taking lens in one direction, accurate focusing
of the taking lens is achieved.

As mentioned above, since this embodiment
employs a double-acting click mechanism
which drives the taking lens by two steps for
every pulse of an electric current given by the
driving circuit to the first movable coil mem-
ber for one reciprocation of the same, the
direction of a first pulse current to be supplied
to the first movable coil member is reverse to
the direction of the last pulse current supplied
for focusing the taking lens. For the same
reason, when a single-acting click mechanism
which drives the taking lens only one step
only when the first movable coil member
turns either clockwise or counterclockwise, the
direction of a first pulse current to be supplied
for returning the taking lens to the initial
position is the same as that of the last pulse
current for focusing the taking lens.

This embodiment eliminates a resetting
mechanism for returning the taking lens to the
initial position thereof after the taking oper-
ation from the focusing device, which simpli-
fies the focusing mechanism and improves the
focusing accuracy and functions.

CLAIMS

1. An automatic focusing camera character-
ized in that a position control of a taking lens
is carried out by a iens position control means
driven by a driving means on the basis of a
signal provided by adistance measuring de-
vice.

2. An automatic focusing camera character-
ized by comprising a lens position controlling
cam member capable of being turned
stepwise about the optical axis of a taking
lens by a pulse signal given by a distance
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measuring device to decide a lens position
corresponding to an object distance.

3. An automatic focusing camera according
to claim 2, wherein the cam member is turned
stepwise only in one direction.

4. An automatic focusing camera according
to claim 2, wherein first the cam member is
moved stepwise, and then the lens is brought
into abutment with the cam member to decide
a lens position.

5. An automatic focusing camera according
to claim 3, wherein first the cam member is
moved stepwise and then the lens is brought
into abutment with the cam member to decide
a lens position.

6. An electromagnetic driving mechanism
for driving and controlling a light quantity
controlling member and a taking lens charac-
terized by comprising a light quantity control-
ling movable coil member and a taking lens
driving and controlling movable coil member
wherein both the light quantity controlling
movable coil member and the taking lens
driving and controlling movable coil member
are disposed within a gap and exposed to a
common magnetic field.

7. An electromagnetic driving mechanism
for driving and controlling a light quantity
controlling member and a taking lens, accord-
ing to claim 6, wherein one or two movable
coil members are used for driving and/or
controlling a lens.

8. An electromagnetic driving mechanism
according to claim 6, wherein a plurality of
the movable coil members are separated from
each other by spacers for obviating interfer-
ence between the adjacent movable coil mem-
bers.

9. An electromagnetic driving mechanism
according to claim 7, wherein a plurality of
the movable coil members are separated from
each other by spacers for obviating interfer-
ence between the adjacent movable coil mem-
bers.

10. An electromagnetic driving mechanism
according to claim 6, wherein the lens driving
and controlling movable coil member is dis-
posed adjacently to permanent magnets.

11. An electromagnetic driving mechanism
according to claim 7, wherein the lens driving
and controlling movable coil member is dis-
posed adjacently to permanent magnets.

12. An electromagnetic driving mechanism
according to claim 8 wherein the lens driving
and controlling movable coil member is dis-
posed adjacently to permanent magnets.

13. A taking lens driving mechanism for a
focusing device of a camera characterized in
that a taking lens is focused by being brought
into abutment with a cam member which is
driven in one direction according to a signal
given by a distance measuring circuit, having
an indicating means to stop the cam member
at the initial position thereof.

14. A lens position deciding mechanism
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characterized by comprising a means to pro-
vide a signal indicating a lens position, a* ,
driving circuit for driving a motor for driving a
lens, and a control circuit, wherein the control
circuit controls the duration of supplying an
electric current to the driving circuit on the
basis of a signal indicating the position of the
lens. )

15. A lens position deciding mechanism
according to claim 14, wherein a lens position
is decided by bringing the lens by the motor
driven by the driving circuit into abutment
with a cam member controlled by the control
circuit.

16. In a lens driving device comprising a
distance measuring circuit and an electromag-
netic driving mechanism having movable coil
members disposed between fixed permanent
magnets and a yoke disposed opposite to the
permanent magnets, and adapted to move a
lens unit along the optical axis thereof by
driving a cam member stepwise by the mov-
able coil member which is reciprocated by a
driving pulse current corresponding to dis-
tance information provided by the distance
measuring circuit, a taking lens driving circuit
which returns the cam member which has
been moved to a position corresponding to
the distance information provided by the dis-
tance measuring circuit to the initial position
thereof by supplying an electric current again
to the movable coil member.

17. A taking lens driving circuit according
to claim 16, wherein the cam member is
returned to the initial position thereof by sup-
plying an electric current corresponding to a
number of pulses equivalent to the remainder
of subtraction of the number of pulses corre-
sponding to the distance information from a
predetermined number of pulses.

18. A taking lens driving circuit according
to claim 16, wherein the direction of the first
pulse current to be supplied again after the
interruption of supplying pulse currents is
reverse to the direction of the last pulse
current supplied before the interruption of
supplying pulse currents.

19. A taking lens driving circuit according
to claim 17, wherein the
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