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Description

Technical Field

[0001] The present invention relates to a photograph-
ing apparatus such as a monitoring camera apparatus
or a video camera apparatus, and more particularly, to a
pickup device driving apparatus for moving a pickup de-
vice in an optical axial direction, a photographing appa-
ratus using the same, and a monitoring camera appara-
tus. Document JP 2004 226775 reflects the preamble of
present claim 1.

Background Art

[0002] First, a conventional photographing apparatus
will be described. As an example of a photographing ap-
paratus, a monitoring camera apparatus will be de-
scribed.
[0003] Recently, a technology related to various mon-
itoring camera apparatuses has been suggested. In par-
ticular, in a monitoring camera apparatus for performing
a monitoring operation day and night, a technology of
disposing an infrared-light cut filter for selectively trans-
mitting visible light and absorbing infrared light on the
front surface of a pickup device and performing photo-
graphing by day and removing the infrared-light cut filter
disposed on the front surface of the pickup device and
performing the photographing with the infrared light by
night such that night photographing sensitivity increases
and night monitoring precision is improved has been sug-
gested.
[0004] In such a monitoring camera apparatus, when
the photographing is performed using the visible light or
when the photographing is performed using the infrared
light, an optical path length varies depending on the ex-
istence of the infrared-light cut filter. Accordingly, if the
optical path length is set to an optimal length upon the
photographing using the visible light, a photographed im-
age defocuses when the photographing using the visible
light and the infrared light is performed by night.
[0005] In order to solve such a problem, for example,
a monitoring camera apparatus for automatically moving
an pickup device in an optical axial direction when mount-
ing and removing an infrared-light cut filter and correcting
a difference between optical path lengths upon photo-
graphing using visible light and infrared light to obtain a
clear image day and night was suggested (for example,
Japanese Patent Unexamined Publication No.
2003-274229).
[0006] In such a monitoring camera apparatus, a lead
screw is used for moving the pickup device, and the pick-
up device is attached to a nut which is rotatably mounted
to the lead screw such that the lead screw is rotated by
rotating a stepping motor. By this configuration, since the
lead screw is rotated by rotating the stepping motor, the
pickup device can be moved by a desired distance in the
optical axial direction.

[0007] However, in the above-described monitoring
camera apparatus, the pickup device is moved by rotat-
ing the lead screw with respect to the fixed nut of the
pickup device. To this end, mechanical movement may
occur between the nut and the lead screw. In particular,
even when the pickup device is slightly moved, linearity
of the movement distance of the pickup device due to
rotation of the lead screw deteriorates and thus driving
precision is reduced.

Disclosure of the Invention

[0008] An object of the present invention is to provide
a pickup device having high driving precision even upon
the slight movement, a photographing apparatus using
the same, and a monitoring camera apparatus.
[0009] According to an aspect of the present invention,
there is provided a pickup device driving apparatus as
defined in present claim 1, and including a base of which
the position is fixed with respect to a lens part; a movable
part which is provided to face the base; a pickup device
which is attached to the movable part in a state that a
pickup surface is perpendicular to an optical axial direc-
tion; a first support part and a second support part which
are provided between the base and the movable part and
support the movable part; a first rotating part which is
provided between the base and the first support part; a
second rotating part which is provided between the base
and the second support part at a position which is moved
from the first rotating part in the optical axial direction in
parallel; a third rotating part which is provided between
the movable part and the first support part; a fourth ro-
tating part which is provided between the movable part
and the second support part at a position which forms a
vertex of a parallelogram with respect to the first rotating
part, the second rotating part, and the third rotating part;
and a driving part which changes the position of pickup
device relative to the lens part, wherein rotating center
axes of the first rotating part, the second rotating part,
the third rotating part, and the fourth rotating part are
perpendicular to the optical axial direction and parallel to
one another, and wherein the position of the pickup de-
vice is changed relative to the lens part in a state that the
first rotating part, the second rotating part, the third ro-
tating part, and the fourth rotating part form vertexes of
the parallelogram.
[0010] By this configuration, the movable part is held
by four rotating parts of which rotating center axes are
perpendicular to the optical axial direction and one side
is provided at a vertex of a parallelogram parallel to the
optical axial direction. Accordingly, since the pickup de-
vice can be moved in the optical axial direction of the
lens part by a simple configuration that the pickup device
is attached to the movable part in a state that the pickup
surface is perpendicular to the optical axial direction, me-
chanical movement due to the use of a lead screw and
a nut can be suppressed from being generated. Even
upon slight movement, it is possible to realize a pickup
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device driving apparatus with high driving precision.
[0011] The first support part may be rotatably connect-
ed to the base by a first plural point and rotatably con-
nected to the movable part by a second plural point, and
the first plural point and the second plural point may form
a plane, the second support part may be rotatably con-
nected to the movable part and the base, the first rotating
part may connect the base to the first support part at the
first plural point, and the third rotating part may connect
the movable part to the first support part at the second
plural point.
[0012] By this configuration, since the first support part
holds the base and the movable part by plural points and
the plural points are held to be located on a plane, spatial
distortion can be prevented from being generated when
the position of the pickup device in the optical axial di-
rection is changed and slope error (so-called plane burr)
of the pickup surface can be prevented from being gen-
erated.
[0013] At least one of the first rotating part, the second
rotating part, the third rotating part, and the fourth rotating
part may be a leaf spring.
[0014] By this configuration, since mechanical move-
ment or friction is not generated in the leaf spring of the
rotating parts connected with the respective member,
hysteresis can be suppressed from being generated. In
addition, it is possible to realize a configuration with high
driving precision.
[0015] The first rotating part, the second rotating part,
the third rotating part, and the fourth rotating part may be
the leaf springs.
[0016] By this configuration, since the rotating parts
connected with the respective member are the leaf
springs, mechanical movement or friction is not generat-
ed. Accordingly, hysteresis can be suppressed from be-
ing generated. In addition, it is possible to realize a con-
figuration with higher driving precision.
[0017] The movable part, the first support part, the sec-
ond support part, and the leaf spring may be integrally
formed, and at least one of the movable part, the first
support part, and the second support part may have a
reinforcement part for increasing rigidity.
[0018] By this configuration, since the movable part,
the first support part, the second support part, and the
leaf spring are manufactured using an integral member,
it is possible to realize a simple configuration. In addition,
since at least one of the first support part and the second
support part has the reinforcement part, it is possible to
realize a configuration having necessary rigidity.
[0019] At least one of the first rotating part, the second
rotating part, the third rotating part, and the fourth rotating
part may be a hinge part
[0020] By this configuration, since the mechanical
strength of the hinge part in the rotating parts connected
with the respective members can increase, it is possible
to realize a configuration having excellent impact resist-
ance.
[0021] The first rotating part, the second rotating part,

the third rotating part, and the fourth rotating part may be
hinge parts.
[0022] By this configuration, since the rotating parts
connected with the respective members are the hinge
parts, the mechanical strength can increase. Thus, it is
possible to realize a configuration having more excellent
impact resistance.
[0023] An elastic part may be provided between the
first support part and the second support part.
[0024] By this configuration, it is possible to a config-
uration which can suppress mechanical movement at the
hinge part from being generated.
[0025] A pressing part for pressing the movable part
in a predetermined direction may be included, and the
driving part may reduce a press force applied to the mov-
able part by the pressing part to drive the movable part.
[0026] By this configuration, since the movable part is
previously pressed in the predetermined direction, it is
possible to realize a configuration which has excellent
impact resistance and can more suppress hysteresis be-
ing generated.
[0027] According to another aspect of the present in-
vention, there is provided a photographing apparatus in-
cluding a lens part; the pickup device driving apparatus
of the present invention; and an image signal processing
part which performs an image signal process on a signal
output from the pickup device of the pickup device driving
apparatus.
[0028] By this configuration, the movable part is held
by four rotating parts of which rotating center axes are
perpendicular to the optical axial direction and one side
is provided at a vertex of a parallelogram parallel to the
optical axial direction. Accordingly, since the pickup de-
vice can be moved in the optical axial direction of the
lens part by a simple configuration that the pickup device
is attached to the movable part in a state that the pickup
surface is perpendicular to the optical axial direction, me-
chanical movement due to the use of a lead screw and
a nut can be suppressed from being generated. Even
upon slight movement, it is possible to realize a photo-
graphing apparatus including a pickup device driving ap-
paratus with high driving precision such that clear image
photographing can be performed.
[0029] A displacement amount calculating part which
calculates a displacement amount of the pickup device
in a direction perpendicular to the optical axial direction;
and a correcting part which corrects an image signal proc-
essed by the image signal processing part, based on the
displacement amount of the pickup device in the direction
perpendicular to the optical axial direction calculated by
the displacement amount calculating part may be includ-
ed.
[0030] By this configuration, it is possible to realize a
photographing apparatus which is capable of correcting
movement of the pickup device in a direction perpendic-
ular to the optical axial direction by mounting the pickup
device driving apparatus of the present invention.
[0031] According to another aspect of the present in-
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vention, there is provided a monitoring camera apparatus
including a lens part; the pickup device driving apparatus
of the present invention; an illumination-intensity change
detecting part which detects change in illumination inten-
sity; a filter part which attaches and detaches an infrared-
light cut filter on an optical axis of the lens part depending
on the change in illumination intensity detected by the
illumination-intensity detecting part; and a control part
which drives the driving part of the pickup device driving
apparatus when the infrared-light cut filter of the filter part
is attached and detached.
[0032] By this configuration, since the pickup device
can be moved in the optical axial direction of the lens
part by a simple configuration that the pickup device is
attached to the movable part in a state that the pickup
surface is perpendicular to the optical axial direction, me-
chanical movement due to the use of a lead screw and
a nut can be suppressed from being generated. Even
upon slight movement, it is possible to realize a monitor-
ing camera apparatus including a pickup device driving
apparatus with high driving precision such that photo-
graphing can be performed regardless of brightness of
an environment.
[0033] As described above, it is possible to provide a
pickup device driving apparatus having high driving pre-
cision even upon slight movement, a photographing ap-
paratus using the same, and a monitoring camera appa-
ratus.

Brief Description of the Drawings

[0034]

Fig. 1 shows a configuration of a photographing ap-
paratus according to an embodiment of the present
invention;
Fig. 2 is an exploded perspective view showing a
configuration of a pickup device driving apparatus
according to an embodiment of the present inven-
tion;
Fig. 3A shows the pickup device driving apparatus
according to the embodiment of the present inven-
tion, when viewed at a side of a lens part;
Fig. 3B shows the pickup device driving apparatus
according to the embodiment of the present inven-
tion, when viewed at a side of a linear actuator;
Fig. 4A is a plan view showing a configuration of a
driving part of the pickup device driving apparatus
according to the embodiment of the present inven-
tion;
Fig. 4B shows a state of the driving part of the pickup
device driving apparatus according to the embodi-
ment of the present invention, when a press force of
the linear actuator increase;
Fig. 5A is a side view showing an example of an
operation of the pickup device driving apparatus ac-
cording to the embodiment of the present invention;
Fig. 5B is a side view showing an example of a state

when the position of the pickup device of the pickup
device driving apparatus according to the embodi-
ment of the present invention is changed;
Fig. 6 shows linearity characteristics of the pickup
device driving apparatus according to the embodi-
ment of the present invention and linearity charac-
teristics of a comparative example;
Fig. 7 is a perspective view showing a configuration
of a pickup device driving apparatus according to
another embodiment of the present invention;
Fig. 8 shows a configuration of a pickup device driv-
ing apparatus using a first planar support part ac-
cording to an embodiment of the present invention
Fig. 9A shows a configuration of a pickup device driv-
ing apparatus using a first planar support part ac-
cording to an embodiment of the present invention;
Fig. 9B shows a configuration of a pickup device driv-
ing apparatus using a first planar support part ac-
cording to an embodiment of the present invention;
Fig. 10A shows a configuration of a pickup device
driving apparatus using a first planar support part
according to an embodiment of the present inven-
tion;
Fig. 10B shows a configuration of a pickup device
driving apparatus using a first planar support part
according to an embodiment of the present inven-
tion;
Fig. 11 shows a configuration of a pickup device driv-
ing apparatus according to another embodiment of
the present invention;
Fig. 12A shows a configuration of a pickup device
driving apparatus according to another embodiment
of the present invention;
Fig. 12B shows a configuration of a pickup device
driving apparatus according to another embodiment
of the present invention;
Fig. 13A shows a configuration of a pickup device
driving apparatus according to another embodiment
of the present invention; and
Fig. 13B shows a configuration of a pickup device
driving apparatus according to another embodiment
of the present invention.

<Reference Numerals>

[0035]

1: pickup device
2: lens mounting part
3: base attaching part
4: DC motor part
5: filter part
6: base
7: movable part
8, 108: first support part
9: second support part
10: leaf spring
11: pickup device holding part
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12: pickup device circuit part
13: insulating sheet
14: heat sink
15: pickup device
16: first reinforcement plate
17: second reinforcement plate
18: bearing part
19: leaf spring
20: linear actuator
21: coil spring
22: driving direction changing part
23: circuit part
24, 25, 26, 28, 71, 72, 99: screw
27: reinforcement plate
29: pin
30: spring fixing part
41, 75a: first rotating part
42, 75b: second rotating part
43, 75c: third rotating part
44, 75d: fourth rotating part
51: infrared-light cut filter
52: filter driving part
61: position detecting part
62: base surface
70, 90, 93, 95, 170, 270, 370, 470: pickup device
driving apparatus
74, 75, 76, 120, 130: bent part
76a: first rotating center axis
76b: second rotating center axis
76c: third rotating center axis
76d: fourth rotating center axis
80: U-shaped member
81: actuator holding part
82, 85: attachment surface
83: pickup surface
91: hinge part
96: elastic part
98: axis
100: driving part
101: lens part
111: first plural point
112: second plural point
140, 150: squeezed part

Best Mode for Carrying Out the Invention

[0036] Hereinafter, embodiments of the present inven-
tion will be described in detail with reference to the at-
tached drawings.

(Embodiment)

[0037] First, a configuration of photographing appara-
tus 1 according to an embodiment of the present inven-
tion will be described. Fig. 1 shows a configuration of
photographing apparatus 1 according to the embodiment
of the present invention. Fig. 2 is an exploded perspective
view showing a configuration of pickup device driving ap-

paratus 70 according to an embodiment of the present
invention. For simplification of description, an X axis di-
rection, a Y axis direction, and a Z axis direction perpen-
dicular to one another are shown in the drawings. The X
axis direction is an optical axial direction of a lens part,
and the Y axis and Z axis direction are perpendicular to
the optical axis direction.
[0038] As shown in Figs. 1 and 2, photographing ap-
paratus 1 according to the embodiment of the present
invention includes lens mounting part 2 attached with
lens part 101 (not shown in Figs. 1 and 2), base attaching
part 3 for connecting below-described base 6 to lens
mounting part 2, DC motor part 4 which is disposed on
base attaching part 3 and moves below-described filter
part 5 in a direction (Y axis direction) perpendicular to
the optical axis direction, filter driving axis 52 which is
attached to DC motor part 4 and can be moved in the Y
axis direction by driving DC motor part 4, filter part 5
which is attached to the filter driving axis 52, can be
moved in the Y axis direction together with filter driving
part 52 and has infrared-light cut filter 51, base 6 attached
with base attaching part 3 and below-described U-
shaped member 80 such that the position thereof is fixed
with respect to lens part 101, position detecting part 61
which is attached to base 6 and detects the position of
pickup device holding part 11, movable part 7 which is
attached to the upper surface (hereinafter, referred to as
base surface 62) of base 6 by first support part 8 and
second support part 9 and faces base surface 62, a re-
inforcement plate 27 for reinforcing the strength of the
movable part 7, leaf springs 10 mounted between mov-
able part 7 and first support part 8, between movable part
7 and second support part 9, between base surface 62
and first support part 8, and between base surface 62
and second support part 9 in order to move movable part
7 on base surface 62 in the optical axis direction (X axis
direction), first reinforcement plate 16 which is attached
to first support part 8 by screw 24 and reinforces the
mechanical strength of first support part 8, second rein-
forcement plate 17 which is attached to second support
part 9 by screw 26 and reinforces the mechanical strength
of second support part 9, pickup device holding part 11
which is attached to movable part 7 through reinforce-
ment plate 27 by screw 28, heat sink 14 threadably fixed
to pickup device holding part 11 through insulating sheet
13 and pickup device circuit part 12 by screw 25, pickup
device 15 (known pickup device such as CCD or CMOS
sensor) attached to pickup device circuit part 12 through
heat sink 14 and insulating sheet 13, linear actuator 20
for driving pickup device holding part 11 in the optical
axial direction (X axis direction) by the below-described
method, bearing part 18 attached to base surface 62,
driving direction changing part 22 which is pressed by
linear actuator 20 and rotates on bearing part 18 to
change a press direction of linear actuator 20, pin 29
provided on a surface facing base surface 62 of pickup
device holding part 11, leaf spring 19 which is attached
to driving direction changing part 22 and slidably holds
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pin 29 while inserting pin 29 between driving direction
changing part 22 and leaf spring 19, coil spring 21 which
is a pressing part for holding driving direction changing
part 22 pressed in a direction, a spring fixing part 30 for
fixing coil spring 21, and circuit part 23 including an image
signal processing part for performing an image signal
process on an electrical signal output from pickup device
15, a control part for performing a switch control process
of filter 5, and a correcting part for performing the below-
described correcting process.
[0039] Photographing apparatus 1 according to the
embodiment of the present invention is a monitoring cam-
era apparatus which performs photographing while
switching filter part 5 according to brightness of an envi-
ronment day and night. In other words, in a bright envi-
ronment, infrared-light cut filter 51 is disposed on the op-
tical axis and color image photographing is performed in
a visible light region, and in a dark environment, infrared-
light cut filter 51 disposed on the optical axis is removed
and monochromic image photographing is performed by
light beam of a wavelength including light beam in an
infrared light region. In photographing device 1, the
brightness of the environment can be detected by com-
paring illumination intensity detected by illumination-in-
tensity change detecting part (not shown) mounted in
circuit part 23 with a predetermined threshold value.
When the illumination intensity detected by the illumina-
tion-intensity change detecting part exceeds the thresh-
old value, it is determined that transition from daytime to
nighttime occurs. Thus, circuit part 23 switches filter 5.
In addition, the switch of filter part 5 can be performed
by DC motor part 4 attached to base attaching part 3.
[0040] In photographing apparatus 1 according to the
embodiment of the present invention, the switch of filter
part 5 is performed when the illumination intensity is
changed. At this time, since infrared-light cut filter 51 is
disposed or detached (hereinafter, referred to as at-
tached/detached) on the optical axis, the optical path
length is changed and thus an optimal focusing position
from lens part 101 to surface (hereinafter, referred to as
pickup surface 83) on which a photoelectric converting
element is disposed in pickup device 15 is changed. In
order to correct change in optical path length, in photo-
graphing device 1 according to the embodiment of the
present invention, pickup device driving apparatus 70 for
moving pickup device 15 in the optical axial direction (X
axis direction) in a state that pickup surface 83 is held in
a direction perpendicular to the optical axial direction of
lens part 101 (that is, a state that pickup device 15 is
located in a plane parallel to a YZ plane in Fig. 1) by the
control of the control part is mounted.
[0041] In photographing device 1 according to the em-
bodiment of the present invention, as described below,
leaf spring 10 between base 6 and first support part 8
functions as first bearing part 41, leaf spring 10 between
base 6 and second support part 9 functions as second
bearing part 42, leaf spring 10 between movable part 7
and first support part 8 functions as third bearing part 43,

and leaf spring 10 between movable part 7 and second
support part 9 functions as fourth bearing part 44.
[0042] Now, a configuration of pickup device driving
apparatus 70 mounted on photographing device 1 ac-
cording to the embodiment of the present invention will
be described. Figs. 3A to 3B are perspective views of
pickup device driving apparatus 70. Fig. 3A shows pickup
device driving apparatus 70 when viewed at the side of
lens part 101 and Fig. 3B shows pickup device driving
apparatus 70 when viewed at the side of linear actuator
20. In Figs. 2, 3A, and 3B, for simplification of description,
the structure is more simplified than that shown in Fig. 1.
[0043] As shown in Figs. 2, 3A, and 3B, pickup device
driving apparatus 70 according to the embodiment of the
present invention includes base attaching part 3 attached
to lens mounting part 2 such that the position thereof is
fixed with respect to lens part 101, base 6 attached to
base attaching part 3 by screw 72, first support part 8
and second support part 9 which are mounted on base
surface 62 of base 6 in parallel and have the same height
in the Y axis direction, rectangular movable part 7 which
is attached parallel to base surface 62 in a state that first
support part 8 and second support part 9 are placed par-
allel to each other, leaf springs 10 between movable part
7 and first support part 8, between movable part 7 and
second support part 9, between base 6 and first support
part 8, and between base 6 and second support part 9,
reinforcement plate 27 attached to the upper surface of
movable part 7 by screw 28, first reinforcement plate 16
which is attached to first support part 8 by screw 24 and
reinforces mechanical rigidity of first support part 8, sec-
ond reinforcement plate 17 which is attached to second
support part 9 by screw 26 and reinforces mechanical
rigidity of second support part 9, pickup device holding
part 11 which is attached to the surface (rear surface)
opposite to the surface (front surface) on which reinforce-
ment plate 27 of movable part 7 is mounted by screw 28
and attached with pickup device circuit part 12 having
pickup device 15 by screw 25, pin 29 provided on the
lower surface facing base surface 62 of pickup device
holding part 11, actuator holding part 81 mounted on base
surface 62, linear actuator 20 held by actuator holding
part 81, driving direction changing part 22 which is piv-
otably supported by bearing part 18 (not shown) mounted
on base surface 62 to be rotated in the Y axis direction,
leaf spring 19 which is mounted in driving direction chang-
ing part 22 and slidably moved while inserting pin 29 be-
tween driving direction changing part 22 and leaf spring
19, coil spring 21 which provides an elastic force in the
opposite direction of a press force applied from linear
actuator 20 to driving direction changing part 22, and
spring fixing part 30 for holding coil spring 21.
[0044] As shown in Fig. 2, 3A, or 3B, in pickup device
driving apparatus 70 according to the embodiment of the
present invention, movable part 7, first support part 8,
second support part 9, and leaf springs 10 are formed
by U-shaped integral member 80 which is subjected to
a bending process in a U shape. As a material of U-
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shaped member 80, a material having relative low rigidity
such as a SUS material having a thickness of 0.12 mm
can be used.
[0045] Base attaching part 3, base 6, and pickup de-
vice holding part 11 may be prepared by die casting using
aluminum.
[0046] As a material of reinforcement plate 27, first re-
inforcement plate 16, and second reinforcement plate
17, a material having relative high rigidity such as a SUS
material having a thickness of 0.5 mm can be used in
order to reinforce the mechanical strength of U-shaped
member 80.
[0047] In pickup device driving apparatus 70 according
to the embodiment of the present invention, first support
part 8, second support part 9, movable part 7, and leaf
springs 10 are formed by U-shaped integral member 80.
First reinforcement plate 16 and second reinforcement
17 are attached to portions of first support part 8 and
second support part 9, respectively. Bent parts 74 are
provided at the sides of first support part 8 and second
support part 9. Thus, rigidity of first support part 8 and
second support part 9 is higher than that of leaf springs
10.
[0048] Bent parts 76 are also provided at portions of
movable part 7 of U-shaped member 80, and reinforce-
ment plate 27 is attached to movable part 7. Thus, rigidity
of movable part 7 is higher than that of leaf springs 10.
[0049] Bent parts 75 are provided at the ends of at-
tachment surfaces 82 and 85 to be attached to base sur-
face 62 of U-shaped member 80. Thus, rigidity of this
portion can increase.
[0050] Since portions between movable part 7 of U-
shaped member 80 and first support part 8 and second
support part 9 are not subjected to a reinforcement proc-
ess such as a bending process and have widths narrower
than those of the other portions, these portions function
as leaf springs 10.
[0051] Similarly, since portions between attachment
surfaces 82 and 85 of U-shaped member 80 and first
support part 8 and second support part 9 are not sub-
jected to a reinforcement process such as a bending
process and have widths narrower than those of the other
portions, these portions also function as leaf springs 10.
[0052] In pickup device driving apparatus 70 according
to the embodiment of the present invention, attachment
surface 82 in which first support part 8 is in contact with
base surface 62 and attachment surface 85 in which sec-
ond support part 9 is in contact with base surface 62 are
attached to base surface 62 by screw 71 to be parallel
to the Z axis direction perpendicular to the optical axial
direction (X axis direction).
[0053] Now, a configuration of driving part 100 of pick-
up device driving apparatus 70 according to the embod-
iment of the present invention will be described in detail.
[0054] Figs. 4A to 4B are plan views showing the con-
figuration of driving part 100 of pickup device driving ap-
paratus 70 according to the embodiment of the present
invention. Fig. 4A is a plan view showing the configuration

of driving part 100 of pickup device driving apparatus 70
according to the embodiment of the present invention.
[0055] As shown in Fig. 4A, in pickup device driving
apparatus 70 according to the embodiment of the present
invention, linear actuator 20 presses driving direction
changing part 22 in a vertical direction (-Z axis direction)
of the drawing by axis 98 which can be moved in a vertical
direction (Z axis direction) of the drawing. Coil spring 21
for applying an elastic press force in the opposite direc-
tion of the press force of linear actuator 20 is mounted
on driving direction changing part 22. One end of coil
spring 21 is fixed by spring fixing part 30. In a state shown
in Fig. 4A, the press force of linear actuator 20 and the
press force of coil spring 21 are in balance and driving
direction changing part 22 is in a stop state. In addition,
leaf spring 19 is attached to driving direction changing
part 22 by screw 99 such that pin 29 of pickup device
holding part 11 is inserted between driving direction
changing part 22 and leaf spring 19. Pin 29 is driven
between driving direction changing part 22 and leaf
spring 19 by changing the press force of linear actuator
20.
[0056] Fig. 4B shows a state of driving part 100 when
the press force of linear actuator 20 increases, in pickup
device driving apparatus 70 according to the embodiment
of the present invention.
[0057] As shown in Fig. 4B, when the press force of
linear actuator 20 increases in a state shown in Fig. 4A,
that is, when axis 98 extends in a lower direction (-Z axis
direction) of the drawing, axis 98 presses driving direction
changing part 22 and driving direction changing part 22
rotates on bearing part 18 in a clockwise direction. Thus,
pin 29 is moved in a right direction (X axis direction) of
the drawing.
[0058] Accordingly, in pickup device driving apparatus
70 according to the embodiment of the present invention,
since driving direction changing part 22 for changing an
output direction of linear actuator 20 is included in driving
part 100, linear actuator 20 need not be the optical axial
direction (X axis direction). Accordingly, linear actuator
20 may be arranged in a direction (Z axis direction) per-
pendicular to the optical axial direction and thus minia-
turization of the apparatus can be realized. When the
miniaturization is not required, pin 29 may be directly
pressed and moved by linear actuator 20 without using
driving direction changing part 22.
[0059] Now, an operation of pickup device driving ap-
paratus 70 according to the embodiment of the present
invention will be described in detail with reference to Figs.
5A to 5B.
[0060] Fig. 5A is a side view showing an example of
an operation of pickup device driving apparatus 70 ac-
cording to the embodiment of the present invention, and
Fig. 5B is a side view showing an example of a state
when the position of pickup device 15 is changed.
[0061] In Fig. 5A, first support part 8 and second sup-
port part 9 of pickup device driving apparatus 70 are per-
pendicular to base surface 62. Distance A1 between first
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support part 8 and second support part 9 on base surface
62 is equal to distance A2 between first support part 8
and second support part 9 at a connection portion with
movable part 7 in the optical axial direction (X axis direc-
tion). Since height B1 from base surface 62 of first support
part 8 to movable part 7 is equal to height B2 from base
surface 62 of second support part 9 to movable part 7,
movable part 7 is held parallel to base surface 62. Since
base surface 62 is placed parallel to the optical axial di-
rection (X axis direction) of lens part 101, movable part
7 is also parallel to the optical axial direction of lens part
101.
[0062] In pickup device driving apparatus 70 according
to the embodiment of the present invention, pickup de-
vice holding part 11 including pickup device circuit part
12 having pickup device 15 is disposed on the lower sur-
face of movable part 7. At this time, by attaching pickup
surface 83 of pickup device 15 to pickup device holding
part 11 to be perpendicular to the surface of movable
part 7 of pickup device holding part 11, the pickup surface
83 of pickup device 15 is held perpendicular to the optical
axial direction.
[0063] In a state shown in Fig. 5A, a force that the axis
of linear actuator 20 presses driving direction changing
part 22 and a force that coil spring 21 presses driving
direction changing part 22 in the opposite direction there-
of by the elastic force are in balance and pin 29 provided
on driving direction changing part 22 is in a stop state,
as described in Fig. 4A. From this state linear actuator
20 is operated to reduce a press force applied to driving
direction changing part 22. Then, the force that the coil
spring 21 presses driving direction changing part 22 be-
comes larger than the press force that linear actuator 20
presses driving direction changing part 22, driving direc-
tion changing part 22 rotates on bearing part 18, and pin
29 provided on the front end thereof is moved to the left
side of Fig. 5A. By this movement, pickup device holding
part 11 is moved in a left direction (-X axis direction) of
the drawing, as shown in Fig. 5B. Since pickup device
holding part 11 is moved in the left direction of the draw-
ing, leaf springs 10 provided between movable part 7 and
first support part 8, between movable 7 and second sup-
port part 9, between base surface 62 and first support
part 8, and between base surface 62 and second support
part 9 are elastically deformed. Accordingly, in pickup
device driving apparatus 70 according to the embodiment
of the present invention, first support part 8 and second
support part 9 rotate on leaf springs 10, that is, rotate in
directions perpendicular to the optical axial direction and
parallel to each other (Z axis direction in Fig. 5B). Thus,
first support part 8 and second support part 9 rotate with
respect to base 6 and movable part 7.
[0064] In other words, when pickup device 15 is moved
from a state of Fig. 5A to a state of Fig. 5B, since height
B1 of first support part 8 and height B2 of second support
part 9 are equal to each other and distance A2 between
first support part 8 and second support part 9 at the con-
nection portion with movable part 7 and distance A1 be-

tween first support part 8 and second support part 9 on
base surface 62 are equal to each other as described
above, movable part 7, first support part 8, second sup-
port part 9, and base surface 62 are deformed to form a
substantial parallelogram. Accordingly, in pickup device
driving apparatus 70 according to the embodiment of the
present invention, the position of pickup device 15 can
be moved in the optical axial direction while movable part
7 is held parallel to base surface 62. At this time, pickup
device 15 is moved in a state that pickup surface 83 of
pickup device 15 placed perpendicular to movable part
7 is held perpendicular to the optical axial direction. In
other words, in a state that rotating center axes of first
rotating part 41, second rotating part 42, third rotating
part 43, and fourth rotating part 44 form vertexes of the
substantial parallelogram, movable part 7 is moved on
base 6, and pickup device 15 can be moved in the optical
axial direction in a state that the plane direction of pickup
surface 83 is held.
[0065] In pickup device driving apparatus 70 according
to the embodiment of the present invention, contrary to
the above, in order to move pickup device 15 to be apart
from lens part 101, by increasing the press force of linear
actuator 20, the press force applied to driving direction
changing part 11 becomes stronger. Then, as shown in
Fig. 4B, the press force that coil spring 21 presses driving
direction changing part 22 becomes larger than the press
force that linear actuator 20 presses driving direction
changing part 22, driving direction changing part 22 ro-
tates on bearing part 18 in a direction (clockwise direc-
tion) opposite to the above, and pin 29 provided on the
front end thereof is moved to the right side of Fig. 5A.
Pickup device holding part 11 is moved in the right direc-
tion (X axis direction) by movement of pin 29.
[0066] In pickup device driving apparatus 70 according
to the embodiment of the present invention, since mov-
able part 7 is supported by first support part 8 and second
support part 9 which have the same height from base
surface 62, are parallel to each other, and rotate in the
optical axial direction, movable 7 can be moved in the
optical axial direction while being always held parallel to
base surface 62. Since pickup device holding part 11 is
attached such that pickup surface 83 of pickup device 15
is disposed in the direction perpendicular the movable
part 7, pickup device 15 can be moved in the optical axial
direction while pickup surface 83 thereof is held perpen-
dicular to the optical axial direction and pickup device 15
can be moved with high precision.
[0067] In the above-described configuration, first sup-
port part 8 and base part 6 are held by a pair of first
rotating parts 41 (also referred to as first plural point 111)
and first support part 8 and movable part 7 are held by
a pair of third rotating parts 43 (also referred to as second
plural point 112). In other words, first rotating part 41
rotatably connects first support part 8 to base 6 at first
plural point 111 and third rotating part 43 rotatably con-
nects first support part 8 to movable part 7 at second
plural point 112. First support part 8 can hold first plural
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point 111 and second plural point 112 on a plane while
pickup device 15 is moved. Accordingly, according to
pickup device driving apparatus 70, spatial distortion can
be prevented from being generated when the position of
pickup device 15 is changed in the optical axial direction
and slope error (that is, plane burr) of pickup surface can
be prevented from being generated.
[0068] In pickup device driving apparatus 70 according
to the embodiment of the present invention, mechanisms
for moving pickup device 15 in the optical axial direction,
that is, mechanisms including attachment surface 82
which is in contact with base surface 62, first support part
8, movable part 7, second support part 9, attachment
surface 85, and leaf springs 10 can be prepared by per-
forming processes including punching and molding on
an integral plate material. Accordingly, friction or move-
ment is extremely low and thus driving can be performed
with high precision even when slight driving is performed.
[0069] Now, linearity characteristics when slight driv-
ing is performed will be described in comparison with that
of a conventional example. The pickup device driving ap-
paratus for driving pickup device 15 in the optical axial
direction using the lead screw, which was described in
the related art, will be described as the comparative ex-
ample. Fig. 6 shows linearity characteristics of pickup
device driving apparatus 70 according to the embodiment
of the present invention and linearity characteristics of
the comparative example.
[0070] In Fig. 6, a horizontal axis denotes the number
of steps of driving linear actuator 20 and a vertical axis
denotes an output value when the position of pickup de-
vice 15 is measured by position detecting part 61. When
the output value of position detecting part 61 is smoothly
changed relative to the number of the steps of driving
linear actuator 20, it can be considered that the linearity
characteristics are good. In pickup device driving appa-
ratus 70 according to the embodiment of the present in-
vention, whenever linear actuator 20 is driven by one
step, pickup device 15 is moved by about 5 Pm in the
optical axial direction.
[0071] In this state, as shown in Fig. 6, it can be seen
that the linearity characteristics of pickup device driving
apparatus 70 according to the embodiment of the present
invention is more improved than that of the pickup device
driving apparatus of the comparative example. As de-
scribed above, this is because the number of members
for causing friction or movement, such as the lead screw,
is small.
[0072] Fig. 6 shows a result of plotting a relationship
between the output value of position detecting part 61
provided in pickup device driving apparatus 70 and the
number of the steps of driving linear actuator 20. Accord-
ingly, Fig. 6 shows linearity characteristics in the vicinity
of the substantial center (original point) of a movable
range of pickup device 15 in the optical axial direction (X
axis direction). Although not shown, in pickup device driv-
ing apparatus 70 according to the embodiment of the
present invention, in the whole movable range (for ex-

ample, the number of the driving steps is about 650 and
a movable distance is about 3.3 mm) of pickup device
15 in the optical axial direction (X axis direction), when
the movement distance of pickup device 15 in the optical
axial direction (X axis direction) with respect to the
number of the steps of driving linear actuator 20 is meas-
ured, it can be seen that the linearity characteristics are
greatly higher than that of the comparative example.
[0073] Although, in pickup device driving apparatus 70
of above-described embodiment, base 6 and movable
part 7 are supported by a pair of first support part 8 and
second support part 9 having columnar shapes, the me-
chanical strength of first support part 8 is reinforced by
first reinforcement plate 16, and the mechanical strength
of second support part 9 is reinforced by second rein-
forcement plate 17, pickup device driving apparatus 70
according to the present invention is not limited to this
configuration.
[0074] Fig. 7 is a perspective view showing a configu-
ration of pickup device driving apparatus 170 according
to another embodiment of the present invention. As
shown in Fig. 7, in pickup device driving apparatus 170,
first support part 108 is a planar member having a hole
at a portion through which light beam is transmitted, not
columnar member. First support part 108 has a narrow
portion which is in contact with base 6 to configure first
plural point 111 (first rotating part 41) and a narrow por-
tion which is in contact with movable part 7 to configure
second plural point 112 (third rotating part 43). By this
configuration, first reinforcement plate 16 is not required.
Bent part 120 is formed at first support part 108 and plane
strength of first support part is reinforced. By this config-
uration, it is possible to suppress plane burr from being
generated when pickup device 15 is moved. Instead of
first planar support part 108, second planar support part
9 may be used.
[0075] In the above-described configuration using first
planar support part 108, in order to increase rigidity of
first support part 108, various processes may be per-
formed in addition to the bent part 120. Figs. 8, 9A, 9B,
10A, and 10B show configurations of pickup device driv-
ing apparatuses 270, 370, and 470 using first planar sup-
port parts 108 according to embodiments of the present
invention.
[0076] First, in pickup device driving apparatus 270
shown in Fig. 8, in order to increase rigidity of first planar
support part 108, by bending peripheral portions of the
hole through which light beam is transmitted to provide
bent portions 130, the rigidity of first support part 108 can
increase. As shown in Fig. 8, the rigidity can increase,
whether bent portions 130 may be bent toward the out-
side or the inside of pickup device driving apparatus 270.
[0077] In pickup device driving apparatus 370 shown
in Fig. 9A, in order to increase rigidity of first planar sup-
port part 108, by squeezing peripheral portions of the
hole through which light beam is transmitted to provide
squeezed part 140, the rigidity of first support part 108
can increase. Fig. 9B shows a cross-sectional shape of
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squeezed part 140 shown in Fig. 9A. As shown in Fig.
9B, squeezed part 140 is squeezed such that the cross
section thereof has a substantially circular shape.
[0078] In pickup device driving apparatus 470 shown
in Fig. 10A, in order to increase rigidity of first planar
support part 108, by squeezing peripheral portions of the
hole through which light beam is transmitted to be pro-
truded such that squeezed part 150 is provided, the ri-
gidity of first support part 108 can increase. Fig. 10B
shows a cross-sectional shape of squeezed part 150
shown in Fig. 10A. As shown in Fig. 10B, squeezed part
140 is squeezed such that the peripheral portions of the
hole are protruded. The peripheral portions may be pro-
truded toward the outside or the inside of pickup device
driving apparatus 470.
[0079] In pickup device driving apparatuses 270, 370,
and 470 shown in Fig. 8, 9A, 9B, 10A, or 10B, by per-
forming the bending process and the squeezing process,
plane strength can increase although a leaf spring which
is easily bent is used as a material of first support part 108.
[0080] Although, in pickup device driving apparatus 70
according to the embodiment of the present invention,
leaf springs 10 are formed between movable part 7 and
first support part 8, between movable part 7 and second
support part 9, between base surface 62 and first support
part 8, and between base surface 62 and second support
part 9, the pickup device driving apparatus according to
the present invention is not limited to this configuration.
[0081] Now, a pickup device driving apparatus accord-
ing to another embodiment of the present invention will
be described.
[0082] Fig. 11 shows a configuration of a pickup device
driving apparatus according to another embodiment of
the present invention, and Figs. 12A to 12B show another
embodiment of the present invention.
[0083] For example, in pickup device driving apparatus
90 shown in Fig. 11, hinge parts 91 are formed between
movable part 7 and first support part 8, between movable
part 7 and second support part 9, between base surface
62 and first support part 8, and between base surface 62
and second support part 9. By this configuration, in ad-
dition to the above-described effects, it is possible to re-
alize a configuration having more excellent impact resist-
ance. Even in this configuration, as shown in Fig. 11, it
is preferable that elastic part 96 such as coil spring for
elastically connecting first support part 8 with second
support part 9 is disposed in order to suppress hinge
parts 91 from being moved.
[0084] Although, in this embodiment, hinge parts 91
are formed between movable part 7 and first support part
8, between movable part 7 and second support part 9,
between base surface 62 and first support part 8, and
between base surface 62 and second support part 9, the
pickup device driving apparatus according to the present
invention is not limited to this embodiment. For example,
leaf springs 10 may be formed at several portions of por-
tions between movable part 7 and first support part 8,
between movable part 7 and second support part 9, be-

tween base surface 62 and first support part 8, and be-
tween base surface 62 and second support part 9, and
hinge parts 91 may be formed at the other portions there-
of.
[0085] Although, in the embodiments of the present
embodiment, pickup device driving apparatuses 70 and
90 include a pair of first support parts 8 and a pair of
second support parts 9, the pickup device driving appa-
ratus according to the present invention is not limited to
this embodiment. For example, like pickup device driving
apparatus 95 shown in Fig. 12A or 12B, a pair of first
support parts 8 and one second support part 9 may be
included or a pair of second support parts 9 and one first
support part 8 may be included. Even in this configura-
tion, since a pair of first support part 8 or a pair of second
support part 9 is included, rigidity in a direction perpen-
dicular to the optical axial direction can increase.
[0086] Although, in pickup device driving apparatus
according to the embodiment of the present invention,
base surface 62 and movable part 7 are parallel to the
optical axial direction and first support part 8 and second
support part 9 have the same height and are parallel to
each other as shown in Figs. 5A and 5B, the pickup device
driving apparatus according to the present invention is
not limited to this configuration.
[0087] Figs. 13A and 13B show side views of a pickup
device driving apparatus according to another embodi-
ment of the present 70 invention.
[0088] Pickup device driving apparatus 93 shown in
Figs. 13A to 13B include base 6 of which the position is
fixed with respect to a lens part, movable part 7 provided
at a position facing base 6, first support part 8 and second
support part 9 which are provided on base surface 62 of
base 6 and support movable part 7, and pickup device
holding part 11 having first rotating part 75a provided
between base 6 and first support part 8, second rotating
part 75b provided between base 6 and second support
part 9, third rotating part 75c provided between first sup-
port part 8 and movable part 7, fourth rotating part 75d
provided between second support part 9 and movable
part 7, and pickup device 15 provided on movable part 7.
[0089] The first rotating part 75a, second rotating part
75b, third rotating part 75c, and fourth rotating part 75d
have the same hinge function as above-described hinge
parts 91.
[0090] In pickup device driving part 93 shown in Figs.
13A and 13B, movable part 7 and base 6 are not parallel
to the optical axial direction of the lens part, and first
support part 8 and second support part 9 are not linear,
compared with pickup device driving apparatus 70 shown
in Figs. 5A and 5B.
[0091] However, in pickup device driving apparatus
93, rotating center axis 76a (hereinafter, referred as to
first rotating center axis) of first rotating part 75a, rotating
center axis 76b (hereinafter, referred as to second rotat-
ing center axis) of second rotating part 75b, rotating cent-
er axis 76c (hereinafter, referred as to third rotating center
axis) of third rotating part 75c, and rotating center axis
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76d (hereinafter, referred as to fourth rotating center axis)
of fourth rotating part 75d are parallel to one another and
perpendicular to the optical axial direction.
[0092] In pickup device driving apparatus 93, as shown
in Fig. 13A, first rotating center axis 76a and second ro-
tating center axis 76b are located parallel to the optical
axial direction. Similarly, third rotating center axis 76c
and fourth rotating center 76d are located parallel to the
optical axial direction and separated from each other by
the same distance A3 between first rotating center axis
76a and second rotating center axis 76b.
[0093] In other words, first rotating center axis 76a,
second rotating center axis 76b, third rotating center axis
76c, and fourth rotating center axis 76d are disposed at
vertexes of a parallelogram, respectively.
[0094] For example, in a state shown in Fig. 13A, first
rotating center axis 76a, second rotating center axis 76b,
third rotating center axis 76c, and fourth rotating center
axis 76d form the vertexes of the parallelogram having
a side length of A3 and a height of B3.
[0095] Fig. 13B shows a case where movable part 7
or pickup device holding part 11 is moved in a direction
that pickup device 15 is separated from the lens part (X
axis direction) by driving a driving part (not shown). As
shown in Fig. 13B, the height is changed to height B3 to
height B4, but pickup device 15 is moved in a state that
first rotating center axis 76a, second rotating center axis
76b, third rotating center axis 76c, and fourth rotating
center axis 76d are located at vertexes of the parallelo-
gram (in a state that a direction for connecting first rotat-
ing center axis 76a to second rotating center part 76b is
parallel to a direction for connecting third rotating center
axis 76c to fourth rotating center part 76d).
[0096] Movable part 7 is moved in the optical axial di-
rection while an angle of the optical axial direction is held
and thus pickup device 15 can be moved in the optical
axial direction (X axis direction) in a state that the direc-
tion of pickup surface 83 is held.
[0097] The center position of pickup surface 83 of pick-
up device 15 is changed depending on the movement of
pickup device 15 in the optical axial direction (X axis di-
rection). However, by mounting a displacement amount
calculating part for calculating a displacement amount in
a direction (Y axis direction) perpendicular to the optical
axial direction of pickup device 15 from the position of
pickup device 15 in the optical axial direction (X axis di-
rection) detected by position detecting part 61 and a cor-
recting part for shifting a read region of a signal by the
displacement amount to correct the displacement
amount in circuit part 23 (not shown), it is possible to
actually remove influence due to displacement of pickup
device 15 in the direction perpendicular to the optical
axial direction. When the movement amount of pickup
device 15 in the optical axial direction (X axis direction)
is small, the above-described correcting process may not
actually be performed.
[0098] Although, in the embodiment of the present in-
vention, pickup device holding part 11 for holding pickup

device 15 is provided at the surface facing base 6 of
movable part 7, the present invention is not limited to this
configuration. For example, even when pickup device
holding part 11 is provided at the surface opposite to the
surface facing base 6 of movable part 7 (for example,
the upper surface of movable part 7 in Fig. 5A), pickup
device 15 can be moved in the optical axial direction in
a state that pickup surface 83 of pickup device 15 is held
perpendicular to the optical axial direction.
[0099] Although examples of mounting the pickup de-
vice driving apparatus according to the embodiments of
the present invention on the monitoring camera appara-
tus are described, the use of the photographing appara-
tus according to the present invention is not limited to the
monitoring camera apparatus. For example, the present
invention may be mounted on every known camera such
as a video camera or a digital camera.

Industrial Applicability

[0100] As described above, according to the present
invention, a pickup device can be moved in an optical
axial direction of a lens part in a state that a pickup surface
is held perpendicular to the optical axial direction of the
lens part by a simple configuration that the pickup device
is attached to a movable part which can be moved on a
base surface in the optical axial direction of the lens part.
Accordingly, mechanical movement due to the use of a
lead screw and a nut can be suppressed from being gen-
erated. In addition, even upon slight movement, it is pos-
sible to realize a photographing apparatus which can
drive a pickup device with high precision. Thus, the
present invention is applicable to a photographing appa-
ratus such as a monitoring camera apparatus or a video
camera apparatus, and more particularly, to a pickup de-
vice driving apparatus for moving a pickup device in an
optical axial direction of a lens part and a photographing
apparatus using the same.

Claims

1. A pickup device driving apparatus (70) comprising:

a base (6) of which the position is fixed with re-
spect to a lens part (101);
a movable part (7) which is provided to face the
base (6);
a pickup device (15) which is attached to the
movable part (7) in a state that a pickup surface
(83) is perpendicular to an optical axial direction;
a first support part (8) and a second support part
(9) which are provided between the base (6) and
the movable part (7) and support the movable
part (7);
a first rotating part (41) which is provided be-
tween the base (6) and the first support part (8);
a second rotating part (42) which is provided be-
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tween the base (6) and the second support part
(9) at a position which is moved from the first
rotating part (41) in the optical axial direction in
parallel;
a third rotating part (43) which is provided be-
tween the movable part (7) and the first support
part (8);
a fourth rotating part (44) which is provided be-
tween the movable part (7) and the second sup-
port part (9) at a position which forms a vertex
of a parallelogram with respect to the first rotat-
ing part (41), the second rotating part (42), and
the third rotating part (43): and
a driving part (100) which changes the position
of pickup device (15) relative to the lens part
(101),
rotating center axes of the first rotating part (41),
the second rotating part (42), the third rotating
part (43), and the fourth rotating part (44) being
perpendicular to the optical axial direction and
parallel to one another, and
the position of the pickup device (15) being
changed relative to the lens part (101) in a state
that the first rotating part (41), the second rotat-
ing part (42), the third rotating part (43), and the
fourth rotating part (44) form vertexes of the par-
allelogram, characterized in that
the first support part (8) is rotatably connected
to the base (6) by a first plural point (111) which
comprises a pair of the first rotating parts (41)
and rotatably connected to the movable part (7)
by a second plural point (112) which comprises
a pair of the third rotating parts (43), and the first
plural point (111) and the second plural point
(112) form a plane,
the second support part (9) is rotatably connect-
ed to the movable part (7) and the base (6),
the first rotating part (41) connects the base (6)
to the first support part (8) at the first plural point
(111), and
the third rotating part (43) connects the movable
part (7) to the first support part (8) at the second
plural point (112).

2. The pickup device driving apparatus of Claim 1,
wherein at least one of the first rotating part (41), the
second rotating part (42), the third rotating part (43),
and the fourth rotating part (44) is a leaf spring.

3. The pickup device driving apparatus of Claim 1,
wherein the first rotating part (41), the second rotat-
ing part (42), the third rotating part (43), and the
fourth rotating part (44) are leaf springs.

4. The pickup device driving apparatus of Claim 2,
wherein the movable part (7), the first support part
(8), the second support part (9), and the leaf spring
are integrally formed, and at least one of the movable

part (7), the first support part (8), and the second
support part (9) has a reinforcement part (16) for
increasing rigidity.

5. The pickup device driving apparatus of Claim 1,
wherein at least one of the first rotating part (41), the
second rotating part (42), the third rotating part (43),
and the fourth rotating part (44) is a hinge part.

6. The pickup device driving apparatus of Claim 1,
wherein the first rotating part (41), the second rotat-
ing part (42), the third rotating part (43), and the
fourth rotating part (44) are hinge parts.

7. The pickup device driving apparatus of Claim 1,
wherein an elastic part (96) is provided between the
first support part (8) and the second support part (9).

8. The pickup device driving apparatus of Claim 1, fur-
ther comprising a pressing part (21) for pressing the
movable part (7) in a predetermined direction,
wherein the driving part (100) reduces a press force
applied to the movable part (7) by the pressing part
(21) to drive the movable part (7).

9. A photographing apparatus comprising:

a lens part (101);
the pickup device driving apparatus (70) of
Claim 1; and
an image signal processing part (23) which per-
forms an image signal process on a signal output
from the pickup device of the pickup device driv-
ing apparatus.

10. The photographing apparatus of Claim 9, further
comprising a displacement amount calculating part
which calculates a displacement amount of the pick-
up device in a direction perpendicular to the optical
axial direction; and
a correcting part which corrects an image signal
processed by the image signal processing part,
based on the displacement amount of the pickup de-
vice in the direction perpendicular to the optical axial
direction calculated by the displacement amount cal-
culating part.

11. A monitoring camera apparatus comprising:

a lens part (101);
the pickup device driving apparatus (70) of
Claim 1;
an illumination-intensity change detecting part
which detects change in illumination intensity;
a filter part (be) which attaches and detaches an
infrared-light cut filter on an optical axis of the
lens part depending on the change in illumina-
tion intensity detected by the illumination-inten-
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sity change detecting part; and
a control part which drives the driving part of the
pickup device driving apparatus when the infra-
red-light cut filter of the filter part is attached and
detached.

Patentansprüche

1. Aufnahmegerät-Antriebsvorrichtung (70) mit:

einem Fuß (6), dessen Position in Bezug auf
eine Objektiv-Einheit (101) feststehend ist;
einem beweglichen Teil (7), das so vorgesehen
ist, dass es zu dem Fuß (6) zeigt;
einem Aufnahmegerät (15), das so an dem be-
weglichen Teil (7) befestigt ist, dass eine Auf-
nahmefläche (83) senkrecht zu der Richtung der
optischen Achse ist;
einem ersten Stützteil (8) und einem zweiten
Stützteil (9), die zwischen dem Fuß (6) und dem
beweglichen Teil (7) vorgesehen sind und das
bewegliche Teil (7) abstützen;
einem ersten umlaufenden Teil (41), das zwi-
schen dem Fuß (6) und dem ersten Stützteil (8)
vorgesehen ist;
einem zweiten umlaufenden Teil (42), das zwi-
schen dem Fuß (6) und dem zweiten Stützteil
(9) an einer Position vorgesehen ist, die sich von
dem ersten umlaufenden Teil (41) in Richtung
der optischen Achse parallel bewegt;
einem dritten umlaufenden Teil (43), das zwi-
schen dem beweglichen Teil (7) und dem ersten
Stützteil (8) vorgesehen ist;
einem vierten umlaufenden Teil (44), das zwi-
schen dem beweglichen Teil (7) und dem zwei-
ten Stützteil (9) an einer Position vorgesehen
ist, die einen Eckpunkt eines Parallelogramms
in Bezug auf das erste umlaufende Teil (41), das
zweite umlaufende Teil (42) und das dritte um-
laufende Teil (43) bildet; und
einer Antriebseinheit (100), die die Position des
Aufnahmegeräts (15) in Bezug auf die Objektiv-
Einheit (101) ändert,
wobei
Drehmittelachsen des ersten umlaufenden Teils
(41), des zweiten umlaufenden Teils (42), des
dritten umlaufenden Teils (43) und des vierten
umlaufenden Teils (44) senkrecht zu der Rich-
tung der optischen Achse und parallel zueinan-
der sind und
die Position des Aufnahmegeräts (15) in Bezug
auf die Objektiv-Einheit (101) so geändert wird,
dass das erste umlaufende Teil (41), das zweite
umlaufende Teil (42), das dritte umlaufende Teil
(43) und das vierte umlaufende Teil (44) Eck-
punkte des Parallelogramms bilden,
dadurch gekennzeichnet, dass

das erste Stützteil (8) mittels eines ersten Mehr-
fachpunktes (111), der ein Paar der ersten um-
laufenden Teile (41) umfasst, drehbar mit dem
Fuß (6) verbunden ist, und mittels eines zweiten
Mehrfachpunktes (112), der ein Paar der dritten
umlaufenden Teile (43) umfasst, drehbar mit
dem beweglichen Teil (7) verbunden ist und der
erste Mehrfachpunkt (111) und der zweite Mehr-
fachpunkt (112) eine Ebene bilden,
das zweite Stützteil (9) mit dem beweglichen Teil
(7) und dem Fuß (6) drehbar verbunden ist,
das erste umlaufende Teil (41) den Fuß (6) an
dem ersten Mehrfachpunkt (111) mit dem ersten
Stützteil (8) verbindet und
das dritte umlaufende Teil (43) das bewegliche
Teil (7) an dem zweiten Mehrfachpunkt (112)
mit dem ersten Stützteil (8) verbindet.

2. Aufnahmegerät-Antriebsvorrichtung nach Anspruch
1, dadurch gekennzeichnet, dass das erste um-
laufende Teil (41), das zweite umlaufende Teil (42),
das dritte umlaufende Teil (43) und/oder das vierte
umlaufende Teil (44) eine Blattfeder ist.

3. Aufnahmegerät-Antriebsvorrichtung nach Anspruch
1, dadurch gekennzeichnet, dass das erste um-
laufende Teil (41), das zweite umlaufende Teil (42),
das dritte umlaufende Teil (43) und das vierte um-
laufende Teil (44) Blattfedern sind.

4. Aufnahmegerät-Antriebsvorrichtung nach Anspruch
2, dadurch gekennzeichnet, dass das bewegliche
Teil (7), das erste Stützteil (8), das zweite Stützteil
(9) und die Blattfeder eine Einheit bilden und das
bewegliche Teil (7), das erste Stützteil (8) und/oder
das zweite Stützteil (9) ein Verstärkungsteil (16) zum
Erhöhen der Stabilität hat.

5. Aufnahmegerät-Antriebsvorrichtung nach Anspruch
1, dadurch gekennzeichnet, dass das erste um-
laufende Teil (41), das zweite umlaufende Teil (42),
das dritte umlaufende Teil (43) und/oder das vierte
umlaufende Teil (44) ein Gelenkteil ist.

6. Aufnahmegerät-Antriebsvorrichtung nach Anspruch
1, dadurch gekennzeichnet, dass das erste um-
laufende Teil (41), das zweite umlaufende Teil (42),
das dritte umlaufende Teil (43) und das vierte um-
laufende Teil (44) Gelenkteile sind.

7. Aufnahmegerät-Antriebsvorrichtung nach Anspruch
1, dadurch gekennzeichnet, dass ein elastisches
Teil (96) zwischen dem ersten Stützteil (8) und dem
zweiten Stützteil (9) vorgesehen ist.

8. Aufnahmegerät-Antriebsvorrichtung nach Anspruch
1, die weiterhin ein Druckteil (21) zum Drücken des
beweglichen Teils (7) in eine festgelegte Richtung
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aufweist,
wobei die Antriebseinheit (100) eine Druckkraft re-
duziert, die von dem Druckteil (21) auf das beweg-
liche Teil (7) aufgebracht wird, um das bewegliche
Teil (7) anzutreiben.

9. Aufnahmevorrichtung mit:

einer Objektiv-Einheit (101);
einer Aufnahmegerät-Antriebsvorrichtung (70)
nach Anspruch 1 und
einer Bildsignal-Verarbeitungseinheit (23), die
eine Bildsignal-Verarbeitung an einem Signal
durchführt, das von dem Aufnahmegerät der
Aufnahmegerät-Antriebsvorrichtung ausgege-
ben wird.

10. Aufnahmevorrichtung nach Anspruch 9, die weiter-
hin Folgendes aufweist:

eine Verschiebungsbetrag-Berechnungsein-
heit, die einen Verschiebungsbetrag des Auf-
nahmegeräts in einer Richtung senkrecht zu der
Richtung der optischen Achse berechnet; und
eine Korrektureinheit, die das von der Bildsi-
gnal-Verarbeitungseinheit verarbeitete Bildsi-
gnal auf Grund des Verschiebungsbetrags des
Aufnahmegeräts in der Richtung senkrecht zu
der Richtung der optischen Achse, der von der
Verschiebungsbetrag-Berechnungseinheit be-
rechnet worden ist, korrigiert.

11. Überwachungskameravorrichtung mit:

einer Objektiv-Einheit (101);
einer Aufnahmegerät-Antriebsvorrichtung (70)
nach Anspruch 1;
einer Beleuchtungsstärkenänderungs-Detekti-
onseinheit, die eine Änderung der Beleuch-
tungsstärke detektiert;
einer Filtereinheit (51), die ein Infrarotlicht-
Sperrfilter auf der optischen Achse der Objektiv-
Einheit in Abhängigkeit von der Änderung der
Beleuchtungsstärke einlegt oder herausnimmt,
die von der Beleuchtungsstärkenänderungs-
Detektionseinheit detektiert wird; und
einer Steuereinheit, die die Antriebseinheit der
Aufnahmegerät-Antriebsvorrichtung steuert,
wenn das Infrarotlicht-Sperrfilter eingelegt oder
herausgenommen wird.

Revendications

1. Appareil (70) d’entraînement d’un dispositif de cap-
ture comprenant :

une base (6) dont la position est fixe par rapport

à une partie (101) d’objectif ;
une partie mobile (7) qui est prévue pour se trou-
ver en vis-à-vis de la base (6) ;
un dispositif (15) de capture qui est fixé à la par-
tie mobile (7) dans un état où une surface (83)
de capture est perpendiculaire à une direction
axiale optique ;
une première partie (8) de support et une
deuxième partie (9) de support qui sont prévues
entre la base (6) et la partie mobile (7) et sup-
portent la partie mobile (7) ;
une première partie tournante (41) qui est pré-
vue entre la base (6) et la première partie (8) de
support ;
une deuxième partie tournante (42) qui est pré-
vue entre la base (6) et la deuxième partie (9)
de support au niveau d’une position qui est dé-
placée de la première partie tournante (41) en
parallèle dans la direction axiale optique ;
une troisième partie tournante (43) qui est pré-
vue entre la partie mobile (7) et la première partie
(8) de support ;
une quatrième partie tournante (44) qui est pré-
vue entre la partie mobile (7) et la deuxième par-
tie (9) de support à une position qui forme un
sommet d’un parallélogramme par rapport à la
première partie tournante (41), la deuxième par-
tie tournante (42), et la troisième partie tournan-
te (43) ; et
une partie (200) d’entraînement qui change la
position du dispositif (15) de capture par rapport
à la partie (101) d’objectif,
des axes centraux rotatifs de la première partie
tournante (41), de la deuxième partie tournante
(42), de la troisième partie tournante (43), et de
la quatrième partie tournante (44) étant perpen-
diculaires à la direction axiale optique et paral-
lèles les uns aux autres, et
la position du dispositif (15) de capture étant mo-
difiée par rapport à la partie (101) d’objectif dans
un état où la première partie tournante (41), la
deuxième partie tournante (42), la troisième par-
tie tournante (43), et la quatrième partie tour-
nante (44) forment les sommets du parallélo-
gramme, caractérisé en ce que
la première partie (8) de support est reliée en
rotation à la base (6) par un premier point mul-
tiple (111) qui comprend une paire de premières
parties tournantes (41) et reliée en rotation à la
partie mobile (7) par un deuxième point multiple
(112) qui comprend une paire de troisièmes par-
ties tournantes (43), et le premier point multiple
(111) et le deuxième point multiple (112) forment
un plan,
la deuxième partie (9) de support est reliée en
rotation à la partie mobile (7) et à la base (6),
la première partie tournante (41) relie la base
(6) à la première partie (8) de support au niveau
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du premier point multiple (111), et
la troisième partie tournante (43) relie la partie
mobile (7) à la première partie (8) de support au
niveau du deuxième point multiple (112).

2. Appareil d’entraînement de dispositif de capture de
la revendication 1, dans lequel au moins l’une parmi
la première partie tournante (41), la deuxième partie
tournante (42), la troisième partie tournante (43), et
la quatrième partie tournante (44) est un ressort à
lames.

3. Appareil d’entraînement de dispositif de capture de
la revendication 1, dans lequel la première partie
tournante (41), la deuxième partie tournante (42), la
troisième partie tournante (43), et la quatrième partie
tournante (44) sont des ressorts à lames.

4. Appareil d’entraînement de dispositif de capture de
la revendication 2, dans lequel la partie mobile (7),
la première partie (8) de support, la deuxième partie
(9) de support, et le ressort à lames sont intégrale-
ment formés, et au moins l’une parmi la partie mobile
(7), la première partie (8) de support, et la deuxième
partie (9) de support a une partie de renfort (16) per-
mettant d’augmenter la rigidité.

5. Appareil d’entraînement de dispositif de capture de
la revendication 1, dans lequel au moins l’une parmi
la première partie tournante (41), la deuxième partie
tournante (42), la troisième partie tournante (43), et
la quatrième partie tournante (44) est une partie de
charnière.

6. Appareil d’entraînement de dispositif de capture de
la revendication 1, dans lequel la première partie
tournante (41), la deuxième partie tournante (42), la
troisième partie tournante (43), et la quatrième partie
tournante (44) sont des parties de charnière.

7. Appareil d’entraînement de dispositif de capture de
la revendication 1, dans lequel une partie élastique
(96) est prévue entre la première partie de support
(8) et la deuxième partie de support (9).

8. Appareil d’entraînement de dispositif de capture de
la revendication 1, comprenant en outre une partie
(21) de presse destinée à presser la partie mobile
(7) dans une direction prédéterminée,
où la partie (100) d’entraînement réduit une force de
presse appliquée à la partie mobile (7) par la partie
de presse (21) pour entraîner la partie mobile (7).

9. Appareil de prise de vues comprenant :

une partie (101) d’objectif ;
l’appareil (70) d’entraînement du dispositif de
capture de la revendication 1 ; et

une partie (23) de traitement de signal d’image
qui effectue un traitement de signal d’image sur
un connecteur de sortie du dispositif de capture
de l’appareil d’entraînement du dispositif de
capture.

10. Appareil de prise de vues de la revendication 9, com-
prenant en outre une partie de calcul de quantité de
déplacement qui calcule une quantité de déplace-
ment du dispositif de capture dans une direction per-
pendiculaire à la direction axiale optique ; et
une partie de correction qui corrige un signal d’image
traité par la partie de traitement du signal d’image,
sur la base de la quantité de déplacement du dispo-
sitif de capture dans la direction perpendiculaire à la
direction axiale optique calculée par la partie de cal-
cul de la quantité de déplacement.

11. Appareil de caméra de surveillance comprenant :

une partie (101) d’objectif ;
l’appareil (70) d’entraînement du dispositif de
capture de la revendication 1 ;
une partie de détection de changement d’inten-
sité d’éclairement qui détecte un changement
de l’intensité d’éclairement ;
une partie (51) de filtre qui fixe et détache un
filtre qui arrête le rayonnement infrarouge sur
un axe optique de la partie d’objectif en fonction
du changement de l’intensité d’éclairement dé-
tecté par la partie de détection de changement
d’intensité d’éclairement ; et
une partie de commande qui entraîne la partie
d’entraînement de l’appareil d’entraînement du
dispositif de capture lorsque le filtre qui arrête
le rayonnement infrarouge de la partie de filtre
est fixé et détaché.
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