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RETRACTABLE LENS CAMERA 

INCORPORATION BY REFERENCE 

[0001] The disclosures of the following priority applica 
tion are herein incorporated by reference: 

[0002] Japanese Patent Application No. 2004-255 696 ?led 
Sep. 2, 2005 

BACKGROUND OF THE INVENTION 

[0003] 1. Field of the Invention 

[0004] The present invention relates to a retractable lens 
camera. 

[0005] 2. Description of Related Art 

[0006] With lens-non-detachable cameras, various types 
of retractable lens cameras are knoWn Which have a function 
of retracting a lens barrel Within the camera body thereof, 
thereby reducing the siZe thereof in the non-photographing 
state (see Japanese Laid-open Patent Publication No. 
H9-203842). 

SUMMARY OF THE INVENTION 

[0007] The aforementioned cameras have a con?guration 
Which alloWs the lens groups to move Within the lens barrel 
along the optical aXis, thereby retracting the lens barrel 
Within the camera body. Such a camera has a limitation in 
Which the thickness thereof cannot be smaller than the sum 
of the total thickness of the lenses and the clearances in the 
lens-barrel retracted state. 

[0008] According to the 1st aspect of the invention, a 
retractable lens camera comprises: a lens barrel; three or 
more lens groups provided in the lens barrel; a retracting unit 
that retracts the lens barrel and the lens groups into a camera 
body; and a displacing unit that displaces at least tWo lens 
groups to an escaping space out of an optical ads. 

[0009] According to the 2nd aspect of the invention, in the 
retractable lens camera according to the 1st aspect, it is 
preferred that the displacing unit displaces the at least tWo 
lens groups to the escaping space in an identical direction. 

[0010] According to the 3rd aspect of the invention, in the 
retractable lens camera according to the 1st or 2nd aspect, it 
is preferred that the retracting unit moves the at least tWo 
lens groups in the escaping space toWard a rear of the 
camera. 

[0011] According to the 4th aspect of the invention, in the 
retractable lens camera according to any one of the 1st 
through 3rd aspects, it is preferred that the escaping space is 
formed by disposing a photographing optical system, Which 
includes the three or more lens groups, With an eccentric 
design in the lens barrel. 

[0012] According to the 5th aspect of the invention, in the 
retractable lens camera according to any one of the 1st 
through 4th aspects, it is preferred that the at least tWo lens 
groups are disposed in a direction of an optical aXis Within 
the escaping space. 

[0013] According to the 6th aspect of the invention, in the 
retractable lens camera according to any one of the 1st 
through 5th aspects, it is preferred that the lens barrel 
comprises a turn cylinder; and the retracting unit retracts the 
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lens barrel and the lens groups into the camera body in 
association With turning of the turn cylinder. 

[0014] According to the 7th aspect of the invention, in the 
retractable lens camera according to the 6th aspect, it is 
preferred that the retracting unit includes: a holding member 
provided to a shaft relatively stationary as to turning of the 
turn cylinder so as to be sWung around the shaft, With an end 
thereof across the shaft holding a lens group of the at least 
tWo lens groups, and With the other end having a protrusion; 
and a guide groove Which is formed on an inner face of the 
turn cylinder for engagement With the protrusion, and Which 
alloWs the protrusion to move by turning of the turn cylinder, 
thereby displacing the lens group held by the holding 
member from the optical aXis to the escaping space. 

[0015] According to the 8th aspect of the invention, in the 
retractable lens camera according to any one of the 1st 
through 7th aspects, it is preferred that the at least tWo lens 
groups includes a Zoom lens group and a focus lens group. 

[0016] According to the 9th aspect of the invention, in the 
retractable lens camera according to the 8th aspect, it is 
preferred that: the focus lens group includes a rack Which 
contacts and is engaged With a focus driving lead screW; and 
the displacing unit sWings the focus lens group to release the 
rack from being engaged With the focus driving lead screW 
and displace the focus lens group to the escaping space. 

[0017] The retracting unit and the displacing unit can 
replaced With retracting means and displacing means respec 
tively. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0018] FIG. 1 is a cross-sectional diagram for describing 
a retractable lens camera in the Wide-angle state according 
to the present invention. 

[0019] FIG. 2 is a cross-sectional diagram Which shoWs 
the camera in the telephoto state. 

[0020] FIG. 3 is a cross-sectional diagram Which shoWs 
the camera in the lens-barrel retracted state. 

[0021] FIG. 4 is a diagram Which shoWs a second-group 
lens system as vieWed from the direction A shoWn in FIG. 
2. 

[0022] FIG. 5 is a development Which shoWs cam grooves 
221 and 223 formed on the inner face of a cam cylinder 22. 

[0023] FIGS. 6A and 6B are diagrams shoWing the 
actions of a folloWer pin 271, Where FIG. 6A is a cross 
sectional diagram shoWing the folloWer pin 271 Within the 
cam groove 221, and FIG. 6B is a cross-sectional diagram 
shoWing the folloWer pin 271 With the tip thereof moving 
into the cam groove 223. 

[0024] FIG. 7 is a cross-sectional diagram Which shoWs 
the camera after the turn R2 of the cam cylinder 22. 

[0025] FIG. 8 is a diagram Which shoWs a fourth-group 
lens system as vieWed from the direction B shoWn in FIG. 
2. 

[0026] FIGS. 9A through 9C are diagrams Which shoW 
the relation betWeen a cam 235 and a holding frame 32, 
Where FIG. 9A shoWs the photographing state, FIG. 9B 
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shows the state in Which the holding frame 32 is swung, and 
FIG. 9C shoWs the state in Which the holding frame 32 is 
moved toward the base. 

[0027] FIG. 10 is a diagram Which shoWs the Whole 
retractable lens camera including the lens barrel 2. 

DESCRIPTION OF PREFERRED 

EMBODIMENT(S) 
[0028] Description Will be made beloW regarding the 
embodiment of the present invention With reference to the 
draWings. FIGS. 1 through 3 are diagrams for describing a 
retractable lens camera according to the present invention, 
and speci?cally, are cross-sectional diagrams of an imaging 
system 1 and a lens barrel 2 of a digital still camera. Note 
that the lens barrel 2 mounted on the camera according to the 
present embodiment is a Zoom lens barrel. FIG. 1 shoWs the 
camera in the Wide-angle state, FIG. 2 shoWs the camera in 
the telephoto state, and FIG. 3 shoWs the camera in the 
lens-barrel retracted state. FIG. 10 is a diagram Which 
shoWs the Whole retractable lens camera including the lens 
barrel 2. The lens barrel 2 is retracted into the camera body 
100 and does not protrude from the camera body 100, at 
non-photographing state. 

[0029] In FIG. 1, reference numeral 3 denotes a base 
included in the main body of the camera. The imaging 
system 1 and the lens barrel 2 are ?xed on the base 3. An 
imaging device 11 of the imaging system 1 is ?xed on the 
base 3. Furthermore, an optical loW-pass ?lter 12 is disposed 
upstream of the imaging device 11 on the optical aXis thereof 
at a predetermined interval therebetWeen. Note that 
employed as the imaging device 11 is a CCD imaging device 
or the like. 

[0030] The lens barrel 2 includes a ?Xed cylinder 21 ?Xed 
to the base 3, a cam cylinder 22, a linear-action cylinder 23, 
and a ?rst-group cylinder 24, each of Which is mounted so 
as to alloW movement thereof as to the ?Xed cylinder 21 
along the optical aXis. The ?Xed cylinder 21 is ?Xed on the 
base 3 With unshoWn screWs. A helicoidal internal thread 
210 is formed on the inner face of the ?Xed cylinder 21 for 
being screWed to a helicoidal eXternal thread 220 formed on 
the outer face of the cam cylinder 22. Upon turning the cam 
cylinder 22 as to the ?Xed cylinder 21 by actions of an 
unshoWn motor, the cam cylinder 22 is moved along the 
optical ads Within the ?Xed cylinder 21. 

[0031] The linear-action cylinder 23 is mounted so as to be 
inserted into the cam cylinder 22, and is turnably connected 
to the cam cylinder 22 at the rear end 230 thereof. Note that 
an unshoWn protrusion is formed at the rear end 230 of the 
linear-action cylinder 23 to protrude along the diameter 
direction. The protrusion is engaged With a straight groove 
(not shoWn) formed on the inner face of the ?Xed cylinder 
21. This engagement alloWs the action of the liner-action 
cylinder 23 as folloWs. That is to say, upon turning the cam 
cylinder 22, the linear-action cylinder 23 is moved straight 
along With the cam cylinder 22 integrally along the optical 
aXis Without rotation of the linear-action cylinder 23. 

[0032] The linear-action cylinder 23 includes second 
group lenses 25 and third-group lenses 26 thereWithin. The 
third-group lenses 26 are held by a holding frame 28 ?Xed 
to the linear-action cylinder 23, Which alloWs the third-group 
lenses to integrally move along With the linear-action cyl 
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inder 23 along the optical aXis. Furthermore, a shutter unit 
29 is ?Xed to the holding frame 28. A holding frame 27 for 
holding the second-group lenses 25 is mounted to a guide 
shaft 231 provided to the linear-action cylinder 23 so as to 
alloW sliding thereof along the optical direction. Further 
more, the holding frame 27 is mounted so as to alloW 
sWinging motion thereof With the guide shaft 231 as an ads. 

[0033] A torsion compression spring 232 provided to the 
guide shaft 231 presses the holding frame 27 in the forWard 
direction of the camera (in the left direction in the draWing) 
by compression force. At the same time, the torsion force of 
the torsion compression spring 232 presses an engaging 
portion 270 formed on the holding frame 27 to contact With 
a guide shaft 233. Furthermore, a folloWer pin 271 is formed 
on the outer face of the holding frame 27. The tip of the 
folloWer pin 271 is engaged With a cam groove 221 formed 
on the inner face of the cam cylinder 22. With such a 
con?guration, upon turning the cam cylinder 22, the holding 
frame 27 is moved along the optical aXis Within the cam 
cylinder 22. 

[0034] The ?rst-group cylinder 24 holding the ?rst-group 
lenses 30 is mounted so as to be inserted into the cam 
cylinder 22. Furthermore, a folloWer pin 240 formed on the 
outer face of the ?rst-group cylinder 24 is engaged With a 
cam groove 222 formed on the inner face of the cam cylinder 
22. Furthermore, a protrusion 241 formed on the inner face 
of the ?rst-group cylinder 24 is engaged With a guide groove 
234 formed on the linear-action cylinder 23. With such a 
con?guration, upon turning the cam cylinder 22, the ?rst 
group cylinder 24 is moved Within the cam cylinder 22 along 
the optical aXis. Reference numeral 31 denotes a fourth 
group lens held by a holding frame 32. The holding frame 32 
is slidably mounted to a guide shaft 33 provided on the base 
3. Furthermore, the holding frame 32 is mounted so as to 
alloW sWinging motion thereof With the guide shaft 33 as an 
axis. 

[0035] A torsion compression spring 330 provided to the 
guide shaft 33 presses the holding frame 32 in the forWard 
direction of the camera (in the left direction in the draWing) 
by compression force. At the same time, the torsion force 
thereof presses a rack 320 formed on the holding frame 32 
to contact With a lead screW 321. FIG. 1 shoWs the camera 
in the Wide-angle state, and FIG. 2 shoWs the camera in the 
telephoto state. In either state, the lead screW 321 mounted 
to the rotation aXis of a motor 322 is screWed to the rack 320 
formed on the holding frame 32. With such a con?guration, 
upon rotation of the motor 322, the holding frame 32 holding 
the fourth-group lens 31 is moved along the optical aXis. The 
movement of the fourth-lens 31 alloWs focus adjustment. 

[0036] At the time of sWitching from the Wide-angle state 
shoWn in FIG. 1 to the telephoto state shoWn in FIG. 2, the 
cam cylinder 22 is turned so as to eXtend forWard. In this 
case, the linear-action cylinder 23 and the cam cylinder 22 
are moved forWard integrally. Furthermore, the ?rst-group 
cylinder 24 is moved along the optical aXis folloWing the 
guide of the cam groove-222. On the other hand, the holding 
frame 27 holding the second-group lenses 25 is moved along 
the optical aXis folloWing the guide of the cam groove 221. 
As a result, the camera enters the telephoto state as shoWn 
in FIG. 2. 

[0037] In any photographing state betWeen the Wide-angle 
state shoWn in FIG. 1 and the telephoto state shoWn in FIG. 
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2, the ?rst-group lenses 30, the second-group lenses 25, the 
third-group lenses 26, and the fourth-group lens 31, are 
disposed in a straight line on the optical axis J. Let us say 
that the camera enters the lens-barrel retracted state shoWn 
in FIG. 3 from the Wide-angle state shoWn in FIG. 1. In this 
case, the second-group lenses 25 and the fourth-group lens 
31 are displaced from the position on the optical aXis J to an 
escaping space S Within the linear-action cylinder 23, shoWn 
at the upper portion in the drawing. At the same time, the 
cam cylinder 22, the linear-action cylinder 23, and the 
?rst-group cylinder 24, are moved backWard. Thus, the lens 
barrel formed of such cylinders is retracted Within the ?xed 
cylinder 21. 

[0038] Next, description Will be made regarding the con 
?guration of the second-group lens system, the con?guration 
of the fourth-group lens system, and the displacing action. 

[Regarding the Actions of the Second-Group Lens System] 

[0039] FIG. 4 is a diagram Which shoWs the second-group 
lens system as vieWed from the direction A shoWn in. FIG. 
2. The linear-action cylinder 23 is mounted so as to be 
inserted into the cam cylinder 22. As described above, the 
holding frame 27 holding the second-group lenses 25 is 
mounted so as to alloW the sWinging motion thereof With the 
guide shaft 231 as an aXis. Note that the torsion compression 
spring 232 presses the engaging portion 270 to contact With 
the guide shaft 233. 

[0040] In the drawing, represented by the solid line is the 
holding frame 27 positioned in the photographing state as 
shoWn in either FIG. 1 or FIG. 2. In this case, the second 
group lenses 25 are disposed on the optical aXis J. On the 
other hand, represented by the alternate long and tWo short 
dashes line is the holding frame 27 positioned in the lens 
barrel retracted state shoWn in FIG. 3. As shoWn in FIG. 4, 
the optical aXis J of the photographic optical system is 
shifted doWnWard in the draWing by the distance d from the 
center aXis J2 of the cam cylinder 22 and the linear-action 
cylinder 23. Accordingly, regarding the space in the linear 
action cylinder 23, the space above the optical aXis J is larger 
than the space beloW. Such an eccentric design of the optical 
aXis J alloWs formation of the escaping space S above the 
shutter unit 29 as shoWn in FIG. 3. 

[0041] In the Wide-angle state shoWn in FIG. 4, the 
folloWer pin 271 provided to the holding frame 27 is 
engaged With the cam groove 221. Note that the cam groove 
221 used for Zoom actions in the photographing state 
communicates With a lens-barrel retracting groove 223. 
Upon turning the cam cylinder 22 in the direction of the 
arroW R in the Wide-angle state shoWn in FIG. 4, the 
folloWer pin 271 is moved out from the cam groove 271 to 
the cam groove 223, thereby sWinging the holding frame 27 
holding the second-group lenses 25. Thus, the holding frame 
27 is displaced upWard from the optical aXis J as represented 
by the alternate long and tWo short dashes line. 

[0042] FIG. 5 is a diagram for describing the cam grooves 
formed on the inner face of the cam cylinder 22, and 
speci?cally, is a development Which shoWs the cam groove 
221 used for the Wide-angle state around the end thereof, and 
the cam groove 223 used for the lens-barrel retracting 
actions. On the other hand, FIGS. 6A and 6B shoW the 
actions of the folloWer pin 271 folloWing the guide of the 
cam grooves 221 and 223. With the present embodiment, the 
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cam grooves 221 and 223 communicate With each other. 
Furthermore, the cam groove 223 is formed With a smaller 
depth than that of the cam groove 221 as shoWn in FIG. 6A. 

[0043] Upon turning the cam cylinder 22 as represented by 
the arroWs R1, R2, and R3, in that order, as shoWn in FIG. 
5, the cam grooves 221 and 223 are moved in order, as to the 
folloWer pin 271 of the holding frame 27, as represented by 
the alternate long and tWo short dashes lines. First, upon 
application of the turn R1 to cam cylinder 22, the folloWer 
pin 271 is moved from a Zoom position to a Wide-angle end 
on the cam groove 221. At the same time, the holding frame 
27 is moved toWard the base by a predetermined distance 
denoted by the arroW E. Furthermore, the ?rst-group cylin 
der 24 shoWn in FIG. 1 is moved toWard the base 3 due to 
the turn of the cam cylinder 22. Upon the folloWer pin 271 
reaching the Wide-angle end of the cam groove 221, the end 
242 of the ?rst-group cylinder 24 comes in contact With the 
folloWer pin 271. In this state, the folloWer pin 271 posi 
tioned at the Wide-angle end of the cam groove 221 is 
orthogonally engaged With the cam groove 221 as shoWn in 
FIG. 6A. 

[0044] Upon further turning the cam cylinder 22 after the 
turn R1, the folloWer pin 271 tilts Within the cam groove 221 
as shoWn in FIG. 6B, thereby sWinging the holding frame 27 
With the guide shaft 231 as an aXis. Then, upon turning the 
cam cylinder 22 by the turn R2, the folloWer pin 271 tilts so 
that the tip thereof is positioned at the same height as that of 
the bottom of the cam groove 223. Note that the sWinging 
angle of the holding frame 27 is determined by the difference 
in the depth betWeen the cam grooves 221 and 223. On the 
other hand, the ?rst-group cylinder 24 is not moved along 
the optical aXis during the turn R2 of the cam cylinder 22, 
thereby keeping the end 242 of the ?rst-group cylinder 24 
and the folloWer pin 271 in contact With each other. 

[0045] FIG. 7 is a cross-sectional diagram Which shoWs 
the camera after the turn R2. In this state, the second-group 
lenses 25 are displaced from the optical aXis J to the 
escaping space S above the three-group lenses 26 due to the 
sWinging of the holding frame 27. Then, upon further 
turning the cam cylinder 22 by the turn R3, the ?rst-group 
cylinder 24 is moved toWard the base 3, and the end 242 
presses the folloWer pin 271 toWard the base. As a result, as 
shoWn in FIG. 6B, the folloWer pin 271 slides out from the 
cam groove 221, and moves toWard the base 3 folloWing the 
guide of the cam groove 223 as shoWn in FIG. 5. 

[0046] As a result, as shoWn in FIG. 7, the ?rst-group 
cylinder 24 and the second-group lenses 25 move integrally 
toWard the base 3. Furthermore, the second-lenses 25 are 
moved above the third-group lenses 26. With the present 
embodiment described above, folloWing the folloWer pin 
271 sliding out from the cam groove 221, the end 242 of the 
?rst-group cylinder 24 presses the folloWer pin 271 toWard 
the base 3, thereby moving the holding frame 27 backWard 
toWard the base 3. With such a mechanism, the present 
invention is not restricted to a con?guration including the 
cam groove 223, rather, an arrangement may be made Which 
alloWs the folloWer pin 271 to slide out from the cam groove 
221 to the inner face of the cam cylinder 22 having no cam 
groove 223. 

[0047] With such a con?guration as Well, the folloWer pin 
271 is pressed into contact With the inner face of the cam 
cylinder 22 by actions of the torsion compression spring 
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232, thereby preventing the holding frame 27 from turning 
as to the linear-action cylinder 23. Accordingly, such a 
con?guration alloWs the same path of the folloWer pin 271 
as that shoWn in FIG. 5. 

[Regarding the Actions of the Fourth-Group Lens System] 

[0048] FIG. 8 is a diagram Which shoWs the fourth-group 
lens system as vieWed from the direction B shoWn in FIG. 
2. As described above, the ?xed cylinder 21, the cam 
cylinder 22, and the linear-action cylinder 23, are disposed 
in that order from the outside. The holding frame 32 holding 
the fourth-group lens 31 is slidably mounted to the guide 
shaft 33 ?xed to the base 3 (see FIG. 1). Note that the 
linear-action cylinder 23 is represented by the alternate long 
and tWo short dashes line in the draWing. The torsion 
compression spring 330 applies torsion to the holding frame 
32 such that the holding frame 32 is turned counterclock 
Wise. The rack 320 of the holding frame 32 is pressed to 
contact With and be screWed to the lead screW 321. 

[0049] FIG. 8 shoWs the camera in the telephoto state in 
Which the fourth-group lens 31 is disposed on the optical 
axis J. Reference numeral 235 denotes a cam provided to the 
linear-action cylinder 23. Upon the cam 235 engaging With 
the holding frame 32 holding the fourth-group lens 31, the 
holding frame 32 is sWung. In the draWing, represented by 
the alternate long and tWo short dashes line is the holding 
frame 32 turned clockWise and displaced from the optical 
axis J by actions of the cam 235. 

[0050] FIGS. 9A through 9C are diagrams Which shoW 
the relation betWeen the cam 235 and the holding frame 32, 
and is a diagram Which shoWs a part of the cam 235 as 
vieWed from the side of the guide shaft 33 shoWn in FIG. 8. 
FIG. 9A shoWs the state in Which the cam 235 and the 
holding frame 32 are not engaged With each other. Note that 
the cam 235 and the holding frame 32 are disposed in the 
state as shoWn in FIG. 9A in any state betWeen the telephoto 
state and the Wide-angle state. On the other hand, FIGS. 9B 
and 9C shoW the state in Which the cam 235 and the holding 
frame 32 are engaged With each other. In other Words, FIGS. 
9B and 9C shoW the cam 235 and the holding frame 32 in 
the lens-barrel retracted state. 

[0051] With such a con?guration, the cam 235 and the 
linear-action cylinder 23 are moved integrally. Note that a 
slope 235a and a pressing face 235b are formed at the tip of 
the cam 235. In the state shoWn in FIG. 9A, the rack 320 of 
the holding frame 32 is pressed to contact With and be 
screWed to the lead screW 321, and the fourth-group lens 31 
is disposed on the optical axis J. Upon further turning the 
cam cylinder 22 in the Wide-angle state shoWn in FIG. 1, the 
lens-barrel retracting action is executed. In the lens-barrel 
retracting action, the cam 235 is moved backWard toWard the 
base 3, and the slope 235a comes in contact With the holding 
frame 32. 

[0052] Then, upon the cam 235 further moving backWard 
as shoWn in FIG. 9B, the holding frame 32 is moved upWard 
against the torsion force of the torsion compression spring 
330. While the force applied to the holding frame 32 from 
the slope 235a has a backWard component, the compression 
force of the torsion compression spring 330 is designed so 
as to be greater than the backWard component. Accordingly, 
the holding frame 32 is turned-Without sliding backWard. As 
a result, the rack 320 of the holding frame 32 disengages 
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from the lead screW 321, and the fourth-group lens 31 starts 
to move aWay from the optical axis. 

[0053] Upon cam 235 further moving backWard, the hold 
ing frame 32 is moved upWard to the position of the pressing 
face 235b. In this state, the camera completely enters the 
lens-barrel retracted state as shoWn in FIG. 8, in Which the 
fourth-group lens 31 is sWung from the optical axis J to the 
escaping space above the optical axis J. The fourth-group 
lens 31 is displaced to the space Within the linear-action 
cylinder 24, formed above the optical axis J shifted from the 
center of the linear-action cylinder 24 in the same Way as 
With the second-group lenses 25. With the present embodi 
ment, the second-group lenses 25 and the fourth-group lens 
31 thus displaced are disposed in a line in the thickness 
direction as shoWn in FIG. 3. Subsequently, the holding 
frame 32 is pushed toWard the base 3 against the compres 
sion force of the torsion compression spring 330 While 
maintaining the state in Which the holding frame 32 and the 
pressing face 235b are pressed to contact With each other. 
Thus, the camera enters the lens-barrel retracted state shoWn 
in FIG. 3. 

[0054] In the embodiment, the second-group lenses 25 and 
the fourth-group lens 31 are displaced or moved out in the 
same direction perpendicular to the optical axis of the lens 
barrel 2, and displaced or moved out into the same escaping 
space. By this means, the siZe of the lens barrel and the siZe 
of the retractable lens camera in the diameter direction of 
lens are reduced. 

[0055] With the present embodiment as described above, 
the optical axis J of the photographing optical system is 
designed to be positioned doWnWard from the center axis J2 
of the lens barrel 2 so as to form the escaping space S above 
the optical axis J as shoWn in FIG. 3. Such a con?guration 
alloWs the second-group lenses 25 and the fourth-group lens 
31 to be completely displaced to the escaping space. Note 
that in the retracted state, the second-group lenses 25 and the 
fourth-group lens 31 do not overlap With the ?rst-group 
lenses 30 and the third-group lenses 26 in the thickness 
direction. 

[0056] HoWever, the present invention is not restricted to 
such an arrangement, rather, an arrangement may be made in 
Which the second-group lenses 25 and the fourth-group lens 
31 are sWung someWhat less such that the second-group 
lenses 25 and the fourth-group lens 31, thus displaced, 
overlap With the ?rst-group lenses 30 and the third-group 
lenses 26 in the lens-barrel retracted state. Even With such a 
con?guration, the camera has the advantage of reducing the 
thickness thereof in the lens-barrel retracted state since the 
lens group is someWhat shifted from the optical axis. Fur 
thermore, an arrangement may be made in Which the lens 
barrel center axis J2 matches the optical axis J, and the 
sWinging of the second-group lenses 25 and the fourth-group 
lens 31 is designed according to such a layout. 

[0057] With the present embodiment described above, the 
second-group lenses 25 and the fourth-group lens 31 are 
turned in the same direction so as to be disposed in a line in 
the thickness direction. Also, an arrangement may be made 
in Which the second-group lenses 25 and the fourth-group 
lens 31 are turned in opposite directions With the optical axis 
J as the center. With such a con?guration, the second-group 
lenses 25 and the fourth-group lens 31 are not disposed 
serially in the thickness direction, but can be disposed 
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opposite one to another across the optical axis at generally 
the same position in the optical-axis direction, in the lens 
barrel retracted state. Such a con?guration alloWs more 
reduction of the overall thickness of the camera in the 
lens-barrel retracted state. While description has been made 
regarding an arrangement in Which tWo of the four lens 
groups are displaced aWay from the optical axis, an arrange 
ment may be made in Which three of the four lens groups are 
displaced aWay. Furthermore, the present invention is not 
restricted to an arrangement including the four lens groups, 
rather, the present invention may be applied to an arrange 
ment including three, ?ve, or more lens groups. 

[0058] The above described embodiments are examples, 
and various modi?cations can be made Without departing 
from the spirit and scope of the invention. 

What is claimed is: 
1. A retractable lens camera, comprising: 

a lens barrel; 

three or more lens groups provided in the lens barrel; 

a retracting unit that retracts the lens barrel and the lens 
groups into a camera body; and 

a displacing unit that displaces at least tWo lens groups to 
an escaping space out of an optical axis. 

2. Aretractable lens camera according to claim 1, Wherein 

the displacing unit displaces the at least tWo lens groups 
to the escaping space in an identical direction. 

3. A retractable lens camera according to claim 1, 
Wherein, 

the retracting unit moves the at least tWo lens groups in 
the escaping space toWard a rear of the camera. 

4. Aretractable lens camera according to claim 1, Wherein 

the escaping space is formed by disposing a photograph 
ing optical system, Which includes the three or more 
lens groups, With an eccentric design in the lens barrel. 

Mar. 2, 2006 

5. Aretractable lens camera according to claim 1, Wherein 

the at least tWo lens groups are disposed in a direction of 
an optical axis Within the escaping space. 

6. Aretractable lens camera according to claim 1, Wherein 

the lens barrel comprises a turn cylinder; and 

the retracting unit retracts the lens barrel and the lens 
groups into the camera body in association With turning 
of the turn cylinder. 

7. Aretractable lens camera according to claim 6, Wherein 

the retracting unit includes: 

a holding member provided to a shaft relatively stationary 
as to turning of the turn cylinder so as to be sWung 
around the shaft, With an end thereof across the shaft 
holding a lens group of the at least tWo lens groups, and 
With the other end having a protrusion; and 

a guide groove Which is formed on an inner face of the 
turn cylinder for engagement With the protrusion, and 
Which alloWs the protrusion to move by turning of the 
turn cylinder, thereby displacing the lens group held by 
the holding member from the optical axis to the escap 
ing space. 

8. Aretractable lens camera according to claim 1, Wherein 

the at least tWo lens groups includes a Zoom lens group 
and a focus lens group. 

9. A retractable lens camera according to claim 8, 
Wherein: 

the focus lens group includes a rack Which contacts and is 
engaged With a focus driving lead screW; and 

the displacing unit sWings the focus lens group to release 
the rack from being engaged With the focus driving lead 
screW and displace the focus lens group to the escaping 
space. 


