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(57} ABSTRACT

A camera system inclodes an inferchangeable lens including
an image-pickup optical system, a camera body including an
image sensor, and an adapter attached between the inter-
changeable lens and the camera body, The adapter includes a
lens side monnt o which the inferchangeable lens is detach-
ably attached, a camera side mount detachably attached to the
camers body, and a til{-shilt onit configured 1o provide at least
ome of a 11y operation and a shift operation. A flange focal
length of the interchangeable lens is longer than a fange focal
length of the camera body. A leapth of the adapter from the
fens side momnt {o the camera side mount ja an optical axds
direction is equal fo or smaller than a difference between the
flange focal length of the interchangeable lens and the flange

GOIB 2764 (2006.01) focal length of the camera body,
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ADAPTER AND CAMERA SYSTEM

BACKGROUND OF THE INVENTION

1060011 1. Field of the lovention

100027 The present invention relates to an adapter atlached
between an Wterchangeable lens and # camera body, and o
camera sysiem,

(00031 2. Deseription of the Related At

{0004  Cooventionally, an adapier has been known as a
component used to comect a camera body and an inter-
changeable lens with each other, when the camera body and
the interchangeable lens have differert mount shapes. The
mou shape may be different doe to a difference of an mage
stze {for example, a il size corresponding to 35 mm sibver
halide fibm and an APS-C sive smaller than i), or dueto a
difference of a Bange focal length or o flange back. In general,
an inferchangeable leas baving an image size smaller than a
sensor size of @ cameta body cannot be aftached to the camera
body,

100057 The interchangeable lens and adapter may be used
for the shift photography 10 correct a perspective in photo-
graphing a building, or for the tilt and shifi (collectively
referred 0 as a “Hli-shilt” hereinafier) m photographing a
prochuct, a landscape, ete. Japanese Patent Laid-Open No,
{187} 2000-39284 proposes a tilt-shilh adapter configured o
insert an awxtliary optical system, to oxtend a flange focal
leapth, and o prevent a shield of an object light Ao in a
mron and on an inner sarface of a mirror box in a camera,
100067 The strueture of IP 2000-89284 requires the adapler
for the auxibary optical systom, and thus the adapter becomes
eomplicated, large, and expensive.

SUMMARY OF THE INVENTION

{00077 The present invention provides an adapter and a
camera sysfem, which can have a small configueation and
provide at least one of a shift and a il

{00087 A camera system according to the present mvention
inchdes an interchamgenble lens including an mmage-pickup
optical system coufigured o form an optical image of an
object, a camera body meloding an anage seasor configured
to photoelectrically convert the optical image of the object
formed by the image-pickup optical system, and an adapter
sttached between the mterchangeable lens and the camern
body, the adapter including a lens side mount to which the
irderchangeable lens i3 detachably attachied, a camera side
mornt detachably attached to the camera body, and a tilt-shilt
it configured o provide at least one of a 11kt operation and
a shift operation. A flange focal length of the interchangeable
lens 1s fonger than a Hange focal length ofthe camera body. A
length of the adapter from the lens side mount o the camera
side mount i an optical axis direction is equal o or smaller
than a difference between the Hange focal length of the inter-
changeable lens and the flange focal length of the camera
hody,

{00097 Further features of the present imvention will
become apparent from the following description of exem-
plary embodiments with reference to the attached drawings.

BRIEF DESCRIPTION OF THE DRAWINGS
00107 FIG. 1 s a block diagram of a camera system

according to Hrst, second, third, Afth, and sixth embodiments
of the present invention.

Aug. 20, 2015

[6011] FIG. 2 is an enlarged side view of an adapter ilhs-
srated in FIGH ¥ according to the first, second, third, fifth, and
sixth embodiments.

[H12]  FIG. 3 18 a comparative view helween ai image sive
of an iferchangeable lens and a sensor size of a camera body
according o the Hrst embodiment according 1o the present
vention.

[#013] PGS, 4A and 4B are schematic side views iHustrat-
tng a skl operation of the adapter according o the e,
second, third, ifth, and sixth embodiments of the present
mvention.

[6014] FIGS, 5A and 513 are schematic top view ilnstrating
a tilt operation of the adapter according 1o the first, second,
third, fifth, and sixth embodiments of the present iavention.
[H015]  FIG. 615 a flowchart iHostrating an anage recording
range changing method of the adapter according o the second
embodiment of the present invention.

[6016] PG 7 is a Howchart illustrating o shift difference
correcting method according to the third embodiment of the
present invention.

[H017] FIG. 8 is a block diagram of a camera sysiem
according to the fourth embodiment of the present invention.
[6018] FIG. 915 a flowchart of a shift difference correcting
method according o the fourth embodiment of the present
Hivention.

[H01%9]  FIG. 16 s a flowcehart ol a Hit-shilt assisting method
according to the ffth embodiment of the present invention.
[6620] FIG 11 s a Howchart Hivstrating an aumtofocus
method according to the sixth embodiment of the present
Hivention.

PESCRIPTION OF THE EMBODIMENTS

[602F] A description will be given of embodiments accord-
g to the present invention with reference to the accompa-
nving drawings.

Firgt Embodiment

[H22] FIG. T is a block diagram of a camera sysiem
according to a frst embodiment. The camera system includes
an mterchangeable lens 100, ao adapter 200, and & camera
boddy 300, and the adapter 208 is ananged between the mfer-
changeable lens 108 and the camera body 300, The nter-
changeable lens 100 can be attached to and detached from the
adapter 200, and the adapter 200 can be aftached to and
detached from the camers body 366

[06023] The interchangeable lens 1640 15 an optical apparatus
that meludes an image-pickup optical system configired to
form an optical image of an object. The imape-pickup optical
sysiem nchudes a lixed lens unit 101, a focus leng wnit 102, &
dinphragm unit 103, and an image stabilizing lens 104, The
focus lens unit 102 is moved in the optical axis divection by
the focus driver 105 for focusing. The diaphragm vt 103 is
driven by the diaphragm driver 106 so as 10 adpust a hght
quantity incident upon an image sensor 301, The image sta-
bilizing lens 104 is moved n (Y, and 7, ) directions) orthogo-
nal 10 the optical axis by an image stabilization driver 107 so
as fo stabilize an image. Herein, moving in the orthogonal
direction ig satistied as long as there is a component orthogo-
nad to the optical axis, and the image stabilizing lens 104 may
he moved obHguely 1o the optical axis. A lens CPU 108 as 4
lens controtler controls each of driving by the focus driver
105, driving by the diaphragm driver 106, and driving by the
tnage stabilization driver 107,
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{00241 The camera body 300 is an image-pickup apparatus
that includes the image sensor 301 configired 1o photoelec-
trically convert the optical image of the object formed by the
image-pickup optical svstemn, The camera body 300 frther
includes a camera CPU 302, 2 manipulating voit 303, a hguid
erystal display 304, a tilt-shif} setter 305, o foons detector 306,
& main power source 307, and a mount 308

(060251 The camera CPL 302 serves as a camera controller
configured 10 control the eatire camera body, and to commu-
nicate data and instructions 1o and from the adapter 200 and
the mterchangesble lens 100, The manipulating unit 363
inciindes a dial, 2 switch, and 2 release button, ete. configured
to change and determine the setting, The liguid orystal display
3604 is a display vait configored 10 display an image caplured
by the image sensor 301, The tH-slufl setler 305 can set a
tilr-shift amount and a die-shift divection by 2 tlt-shifl unit,
and may be a mechanical unit, such as a dial, or & function
operable on the Hyuid cryvstal digplay 304, The tilt-ghift
amount confains a U amount and a shift amount.

{00261 The focus detector 306 inchudes a plurality of focus-
ing unils, such as a phase difference AF vnit (Hrst antofocus
mity and a contrast AF unit {second awofocus unit). The
“phase difference AF” is one type of AF that detects a focus-
ingr state based on a phase difference between two divided
image signals of an object inage, and moves the focos lens
mnit 102 as part of the image-pickap optical system in the
optical axis direction based on the focus detection result. The
“eorrast AF” s another tvpe of AF that moves the focus lens
vt 102 to a peak position of a high frequencey component
{contrast) of an wnage signal from the image sensor 301
through scaming that changes a focus position formed by the
image-pickup optical system relative 10 a position of the
image seasor 301, Via a contact bloek {not Hustrated), the
camera body 300 can supply power o and communicate
image-pickup information with the interchangeable lens 100
and the adaprer 200,

100277 FIG. 2is an enlarged side view of the adapter 200 in
FIGS. T and 2, a cendral axis X as the optical axis isorthogonal
o a'Ye axis represeating an lnage-pickup plane of the image
sensor 308, and extends from a center Oc of the image sensor
301,

{00287 The adapter 200 includes a lens side mount 201, 2
camera side mount 202, an adapter CPU 207, a camera frame
217, a lens Frame 218, o tilt-shifl unit, o tilt-shift detector, a
lens side contact block 220, and & camera side contaet block
221

10291 The tilt-shift unit provides at Jeast one {both in this
embodiment} of the 1l operation and the shifl operation. The
til-shift detector detects the il-shift amowst and the tl-shift
direction by the tilt-shift unit.

100307 The tilt operation by the tlt-shift unit is performed
by a 11t setter 203, a tilf driver 208, a tilter 210, a 11t frame
215, arevolving frame 2174, and a revolving fixed knob 2224
The tilt-shift detector configured to defect the tlt-shift
smount (68 amoumnt) and the lt-shift direction {1kt direction)
includes a 1t set-amonnt detector 2058, a 6l amount detector
212, and a revolving detector 214,

{00317 The shufi operation by the tilt-shifl vnitf i performed
by a shifl setter 204, a shilt driver 209, a shifter 211, a ghuft
frame 216, a revolving frame 21756, and a revolving fixed
knob 22258 The til-shift detector configired to detect the
til-shift amount (shift amount) and the ilshifl direction
{shifi direction) inchades a shifl set-amount detector 206, a
shift amount detector 213, and a revolving detector 214,
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|H32)  The lens side mount 207 1s fixed onto the lens frame
{fixed member) 218 by & screw ete., and the mount 109 of the
mterchangeable lens 100 can be attached to and detnched
from the lens side mount 201, The lens side contact block 220
is fixed onlo the lens side mowy 201, The Jens side comact
block 220 has & plurality of electric contacts used for com-
munications. Once the mterchangeable lens 100 is attached,
Tens side comtact block 226 is electrically connected 1o con-
tacts of the interchangeable lens 100 {not illustrated) for the
electric communications with and the power source supply fo
the interchangeable lens 106

[#033] {he camera side momnt 202 is fxed onto the camera
frame 217 by a screw ete., and can be attached 1o and detached
from the mount 308 of the camera body 300, The camera side
comdact block 221 1 fixed onto the camera side mount 202.
The camera side contact block 221 has & plarality of electric
contacts used for communications, Once attached 1o the cam-
ern body 300, camera side contact block 221 is elecirically
connecied to the contacts {not iHustrated) of the camera body
300 for the electric communications with and the power
source supply from the camers body 306

[6034] The wilt setter 203 sets a it amount to be driven by
the tilt driver 208, and the shift setter 204 sets a shift amount
10 be driven by the shifl driver 209, The et amount set by the
1#f setter 203 is detected by the tilt sef-amount detector 208,
and the set amound set by the shift setter 204 15 dotected by the
shifi set-amount detector 206.

[6035] The adapter CPU 207 15 an adapter controller that
has a He-shifl driving control function ol the adapler 200, and
can comununicale with the interchangeable lens 1060 and the
camern body 300, The detected set amounts are output to the
adapter CPU 207. The adapter CPU 207 can send a signal
represeqtative of an mstruction rom the camera CPL 302, 10
the lens CPU 108 when the camera CPL 302 controls a state
of the image-pickup oplical system in the iferchangeable
lens 100, The adapter CPU 207 can sexd a signad from the lens
CPU 108 represeniative of the state of the mage-pickup
optical gystem, 1o the camera CPU 302, In that case, the
adapter CPU 207 may perform part of coatrol, such as a
calcnlation, which the lens CPU 108 or the camera CPU 302
performs.

[6036] The adapter CPU 207 communicates with the cam-
era { P 302, and determines whether the camera CPUH 302 is
compaiible with the tiH-shilt unil, When the camera CPU 302
is compatible with the tlt-shifl wit, the adapter CPU 207
makes the camera CPU 302 contro] the tilt-shift unit, When
the camera CPU 302 is not compatible with the tilt-shift uni,
the adapter CPU 2007 may control the 1ilt-shifl unit. Alrema-
tively, the adapter CPU 207 may control the til-siuft unit
wrespective of whether the camera CPU 302 1s compatible
with the tilt-shift unit. {nthis case, the adapter CPU 207 sends
wiormation of the Hl-shift operation by the tilt-shift uni, to
the camera CPU 302,

|37 The tile driver {13 deiver) 208 s a motor or another
actuator configired to drive the tilter 210 The shift driver
{shift drivery 209 is a motor or another actuator configared to
drive the shifter 211 A driving amount (HH amount) o be
driven by the it dover 208 and a driving amourd {shifl
amount’} 1o be driven by the sluft driver 209 may be setby the
{Ht-shift setter 305

[6038] The tilter 210 15 eonfigured between the tilt driver
208 and the 4l frame 218, and coupled with them vin a gear
{not ilastrated) ete. The trer 210 rotates the 1l frame 215
around one poiat Oc on the optical axis on a plane that passes
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the optical axis of the mmage-pickup optical system and is
Hhastrated in FIGS, 8A and 8B, which will be described Jater,
refative to the leos side mount 201 of the adapter 200,
100397 The shifter 211 15 configured between the shift
deiver 209 and the shifl frame 216, and coupled with them via
a gear {not Hlustrated) efe. The shifier 211 moves the shift
frame 236 I o direction vertical to the optical axis of the
image-pickup optical system as Jlustrated 1 FIGS. 44 and
48, which will be described Inter, relative 10 the camera side
mot 202 of the adapter 200.

{00401 The 6l amount detector 212 detects the HH amount
of the il frame 215 of the adapter 200. The shift amount

detector 213 detects the shift amount of the shift frame 216 of

the adapter 200, The detection results detected by the 11kt
amount detector 212 and the shifl amout detector 213 are
output o the adapter CPU 207,

{00417 The revolving detector 214 delects a revolving
amount, and can detect the tle-shify direction which changes
when the revolving frames 217 and 2175 are revolved. in
other words, the revolving detector 214 serves as a first revo-
lution detector configured 10 detect a revolving amount of the
revolving frame 217q, and as a second revolution detector
configired to detect a revolving amount of the revolving
frame 2175

100427 The revolving frame (Hrst revolver) 217q s fixed
onto the it frame 215, and can rotate with the 1R frame 215
around the optical mds of the image-pickup optical system. A
first driver configrred 10 revolve the revolving frame 217«
may be further provided, and the tilt-shift setter 308 may set
& revolving amomnt of the revolving Frame 217 to the first
driver.,

{00431 The revolving frame (second revolver) 2175 1s fixed
onto the shift frame 216, and can rotate with the shift frame
216 aromnd the optical axis of the image-pickup optical sys-
tem. A second driver configured to revolve the revolving
frame 2176 may be firther provided, and the til-shift seller
305 may set a revolving amount of the revolving Frame 2175
to the second driver,

100447  The revolving frame 2376 is a revolver atlached
rotatably arounc the center axis X relative to the camera frame
217, The shift frame 216 i attached movably relative 1o the
revolving frame 2175 approximately along the axds Zorin a
depth direction of the paper plane in FIG. 2 which is parallel
to the camera side momnt plane, The revolving frame 217a s
a revolver attached rotatably around the center axis X relative
to the shilt frame 216.

{00457 The il frame 215 is fixed onto the revolving frame
21%a by a screw ete. The il frame 218 forms an arc 223
having a center that 15 approximately lecated at the rotating
center Oc, as illustrated i F1G 2, on a section that contains
the optical axis and the Yo axis paralle] to and the image-
pickup plane. The lens frame 218 is attached movably relative
fo the il frame 215 along the are 223, In other words, the leas
frame 218 can move {or ) relative 10 the camera body 3040
approximately around the rotating center Ov.

100467  Since the revolving frame 2176 is rotatable relative
to the camera frame 217, the shilt direction can be arbirarily
changed. The till direction can be simulianeousty changed by
revolving the revolving frame 2175, but the 6kt direction can
he arbitrarily changed by revolving the revolving frame 2174
I other words, these two revolving frames 217« and 2176
enable the tilf direction and shilt direction 10 be arbirarily and
independenthy set,
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|47 The lens side mount 201 and the camera side mount
202 have different mount shapes, and the interchangeable
Tens 108 having a flange focal length X, longer than o flange
focal length X of the camera body 360 is attached 1o the
adapter 200. For example, the interchangeable lens 100 is an
mterchapgeable lens for a single-lens reTlex camera, and the
camera body 308 is a mimor-less camera, but the present
mvention is not Hmited to this confignration.

48]  The adapter baving the cogventional flt-ghift unit
has equalized the Hange {ocal lengths of the interchangeable
Tens and the camera body using the suxiliary oplical system.
On the other hand, this embodiment mainiaios 2 length X,
from the lens side mount 201 to the camera side mount 202 of
the adapter 204 in the optical axis direction equalio or smaller
than a difference between a flange Tocal length X, of the
mwterchangeable fens 100 and a flange focal length X, of the
camera body 300, 1.e., X, =(X,~X, 1 As iHustrated in FIG, 2,
a start poinf of the length X, is an end of the lens side mount
201 on the side of the wterchangeable lens 106, or an end
point is an end of the camera side mount 202 onthe side ofthe
camern body 3040

[6049] This embodiment configures the adapter 200 with-
out mchiding the auxiliary optical svstern 1o if ag in JP 2000~
BU284. 1o other words, the adapter 200 has no optical element
that constitutes the auxiliary oplical system. Therefore, the
adapter 200 can be made smaller than the convesntional strie-
ture and the entire camera system can also be made smaller.
JHISH)  The revolving Hixed knob 2220 15 a first fixer con-
fignered to fixthe revolving frame 217q that las been revolved.
The revolving fixed knob 2225 s a second Iver conligured to
fix the revolving frame 2176 that has been revolved.

[6051] Theadapier CPU 267 sends as target values detected
sef-amounts 1o the 1 driver 208 and the shift driver 209, and
drives the filier 210 and the shifter 211, By driving the tilter
210 and the shifter 211, the il frame 215 s and the shify
frame 216 shifts so as o set a focus position o an arbitrary
angle. Thus, even when the mterchangesble lens attached to
the camera body 300 via the adapler 200 according 1o the Hrst
embodiment has no tl-shift fmction, a4 camera system can
provide the tilt-shift photography.

[@#052] While this embodiment drives the tilt-shift unit
through the il driver 208 and the shift driver 209, these
drivers may omitted by coupling the ¢l setter 203 with the it
frame 215 and the shifl setter 204 with the shift frame 216 via
a gear e,

[6053] There are two methods of setting a driving amoun
o ench of the il driver 208 and the shift driver 209. Accord-
tag 1o the first method, cach of the it serter 203 and the shifi
setier 204 sets the deiving amount, According to the second
method, the ilt-shift sefter 305 sets the driving amoud. Inthe
second method, the tiH-shift setter 308 seads a 11t amount to
the 11t driver 208 and a shift amount to the shift driver 209,
Henee, even when there is 0o space to provide a manipulating
urit fo the adapter 200 or # s difficol! fo manipulate such a
manipulating unit, the driving amonnt can be set on the cam-
era side and the operabilily improves.

[6054] G 3 is a view that compares an image circle of the
mferchangeable leas 106 with a sensor size of the camera
body 300, An “image sive” of the inferchangeable lens 100 is
a rectangle inscribed in the image circle os a circalar range in
which the image-pickup oplical system in the interchange-
able Jens 160 forms the oplical image of the object, and the
recianple has an aspect ratio sunilar to the image-pickup
plage of the unage seasor 301, The “sensor size” is a size of
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the image-pickup plane of the image sensor 301, The sensor
size may be a sensor sive of & full size and an APS-C sensor
size 402 smaller than the fall sive. The image circle of the
irderchangeable leas 100 may condain an image cirele 403 for
the full size and an image cirele For the APS-C image circle,
In this embodiment, the interchangesble lens 166 has an
image sizve larger than the sensor size of the image sensor 301,
{00581 An image circle 4030 iHustrted as a circle by a
broken line is an image circle of the inderchangeable lens 100
when the interchangeable lens 100 is moved from a 7 axds to
# Zaaxis inthe Y direction, and A is a distance from a center
(3, of the image circle 403 to a center O, of the image circle
403 Animage circle 4035 ithastrated as o circle by a broken
line is an image circle of the inferchangeable lens 100 when
the iterchangeable lens 100 is moved from a 'Y axdgtoa'Va

axis in the 7 direction, and 13 is o distance from a center G, of

the image circle 403 10 a center O, of the image circle 4035,
{00567 The interchangeable lens 100 having the image
circle 403 of the full size allows the li-shifl amoumnt by A in
the Y direction and B in the Z direction relative to the sensor
size 402 of the APS-C camera. Therefore, the il and the shift
are available by attaching the interchangeable lens 160 hav-
ing the image circle having the mage sive larger than the
sensor size.

{00571 When the image size of the inderchangeable lens 100
is equal to or smaller than the sensor size, a light flux is
shielded and does not reach the periphery of the imd;ﬂu
pickup plane due to the tlt-shift, and the peripheral light
gquaniity lowers, Accordingly, the adapter 200 may have a
mechanical unil, such as a stopper, configured 1o prevent the
interchangeable lens 100 having an image size smaller than
the sensor size of the camera body 300 from being attached.
Ag a resulf, the Hght shield caused by the 11lt-shill can be
prevented. For example, the mount 109 of the interchange-
able lens 1040 has a shape correspondiag 1o the image sive, and
the fens side mount 208 of the adapter 200 may not have 2
shape that cannot be engaged with the mount of the mler-
changeable lens having the image sensor equal 10 or smaller
than the sensor size of the nage seasor 301

(00581 Allernwtively, an clectric wnit rather than the
mechanical unit may provide a fimction of the stopper. For
example, the camera CPU 302 or the adapter OPL 207 dater-
mines, based on the D of the interchangeable lens 100, the 1D
of the camera body 308, efe., whether the interchangeable
leas 100 has an image size larger than the seasor sive of the
image seosor 301, When determining that the interchange-
sble lens 160 does not have the image size larger than the
sensor sive of the image sensor 301, the liquid ervstal display
304 may display a mesgage that prompis & detachement of the
interchangeable lens 100 or a message of unavailability of the
tilt or the shifl,

100597 FIG. 44 is a side view iHusirating the entive struc-
fure of the camera systerm. FIG. 413 is a side view of'the entire
structure when the adapter 200 s shifted

{0068 Initally, sincea tripod seat 224 iz fixed onto the leos
frame 218 of the adapter 200 and the tilt-shift unit is provided
hetween the lens frame 218 and the camera side mount 202,
the camera body 300 moves in the shift operation. When the
adapter 2080 is shifled by Az in the direction orthogonal to the
center axis X, the center of the image sensor of the camern
body shifts by Az from the center axis X to an axis X, a8
Hhastrated n FIG. 4B. The interchangeable lens for the full
size is larger and heavier for the improved performance than
that for the APS-C, and generally heavier than the camera
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body 306, Therelore, a torgue necessary for the shifl can be
rectuced by moving the camera body in the shift operation.
The torgue necessary for the shifl can be maintained approxi-
mately constant 1rrup<,a;vc, of the type of the attached inter-
changeable lens, and thus the opf.,mbziitv becomes stable, In
ackdition, when the electric sctuator s used for the shift, the
necessary forque can be estimated to be constant. 1 hcr&.ior&?
the actuator does not have to be unnecessarily large, and the
entire camera sysiem can be made smaller,

[H36E] FIG. 5A is a top view of the entire structure of the
camern system viewed from the top, FIG, 8B is a top view of
the entive structure viewed from the top when the adapter 200
is tited. The Y axis is an axis parallel 1o the image-pickup
plane of the image sensor 301, and is located af the positionof
the image sensor 301 on the cenfer axis X,

[6062] Now the adapter 200 is tiBed by AD around the
rotating center Oc or the 7 axis as the paper plane depth
direction. Since the tripodis fixed onto the lens frame 218 and
thus the inferchangeable lens 108 does not move, the camera
body 300 rotates from the Y axds to the Y, axds and the image
sensor 301 inclines relstive 10 theY axis by AD. Similarto the
shifi, the camera body is moved i the #ilt operation and
thereby the torque necessary for the 1ilt can be reduced.
[H383]  Since the rotating cender O, of the HE frame 215 i
provided at the intersection between the center axis X and the
Y axis on the image-pickup plane of the image sepsor 361, o
significant change of the angle of view can be prevented inthe
1Hf-shifl operation.

[6064] While this embodiment provides two revolving
frames 217« and 21756, three revolving frames may be pro-
vided by providing a revolving frame between the lens frame
and the tlf frame o provide a 61 angle. This confipuration
can sef a shift direction and a 131t direction, while the infer-
changeable lens is belng Dxed onfo the tripod, and this con-
figuration also arbitrarily set one of the photography with the
camera's vertical orientation and the photography with the
camera’s horizontal orientation.

[6065] Forasimpler structure, the tripod may be attached to
the adapter at one of positions of 07, 45°, and 90° around the
cenfer axis X by setting to 0° the position of the adapter which
intersects with the Z-axis divection on the lower side of the
adapter. This configuration can arhitrarily set one of the pho-
tography with the camera’s vertical ortentation and the pho-
tography with the camera's horizontal orfentation, and
enables the tripod seat for fixing the camera to be adiusted
accordingly,

Second Fmbodiment

[Hi86] A second embodiment describes an adapter that
enables the interchangeable lens 10 10 be attached, even
when the inferchangeable lens 100 has the hage sive equal to
the sensor size of the camern body 306 The first emnbodiment
prohibits the attachiment of the interchangeable leas 100 o
the adapter 200, when the image size of the igterchangeable
lens 100 s equal 10 the sensor size of the camern body 300, s0
as to prevent light shielding cansed by the tife-shift operation.
On the other hancd, the second embodiment enables the inter-
chanpeable fens 106 1o be attached o the adapier 200 jrre-
spective of the image gize of the inferchangeable lens H0.
Fhe other structure is similar to that of the first embodiment,
and a deseription thereof will be omitted.
[6067] 1. 6 is a Hlowchart sHustrating an image recording
range changing method using the adapler according 1o the
adapter, and “8” denoles the step. The method fllustrated in
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computer o execnie each step. In this embodiment, each step
is executed by the camera CPL 302, but the adapter CPU 207
Py execute it

(00681 InS001, the camera CPU 302 detects an altachment
of the interchangeable lens 106 via the adapier 200. In S802,
the camera CPU 302 obtains 1D (identification information)
of the interchangeable lens 100 via the adapter 200. In S803,
the camera CPL 302 obtains wnage size information of the
iterchangeable lens 100 from the lens information corre-
sponding 10 the lens ID using a dats fable m the camera body
364 or the adapter 204,

(00691 In S004, the camera CPU 302 obtains seasor gize
information of the camera body 3060, In 5005, when the cam-
era (CPU 302 determines that the image size of the inter-
changenble lens 100 is equal to the sensor size of the camera
bocly 306, the flow moves to 5006, Otherwise, the low moves
o 5608,

(00701 In 5006, the camera CPL 302 changes a Hauid crys-
tal display range on the hquid crystal display 304 used 1o
display an obtained image obtained from the mage sensor
361 to a range in which the ight 1s not shielded by the til-shift
operation. In other words, the camera CPU 302 geserates a
signal to reduce an inage pickup area of the inage sensor 301
50 a5 to make available the 11lt-shift by the tl-shifi uni, when
the image sive of the interchangeable Tens 100 is equal 1o the
sensor size of the image sensor 301,

(00711 In SO07, the camera CPU 302 changes the image
recording range for the oblained image to the range in which
the Hght s not shiekled by the uli-shift operation. The
changed range for the obtained image may be automatically
selected by the camera side or the changed range mayv be set
by the user.

(00721 In SO08, the flow moves to the Image pickup mode,
{00731 The shove function does not use the light shielded
range caused by the tilt-shift operation and can maintain the
photography without & sense of discomfort, even when the
image size of the wterchangeable leas 100 and the sensor size
of the camera body 300 are equivalent with each other. In
sdddition, since the interchangeable lens 100 can be attached
to the adapter 200 hyespective of the inage size, a camern
svstem is applicable to more types of camera bodies 306 and
irderchangeable leases 106

Third Embodiment

100747 When the rotating center of the 11y frame of the
sdapter 200 is not located on the image-pickup plane of the
camera body 300, the focus posilion may shifl in the ghift
direction relative o the unage-pickup plane of the camera
body 306 as the adapter 200 1s tilted. This emmbodiment will
discuss an adapter configured 10 reduce a shift difference
cansed by the tilt-shift operation. The entire structure of the
camera system according fo this embodiment is similario that
of the Hirst or second embodiment.

100787 FIG. 7 15 Bowchart iHustrating a shift difference
correcting method according to a thind embodiment, and <87
denotes the step, The method llustrated in FIG. 7 can he
irplemented as a program that enables a computer (o execute
each step. While the camera CPU 302 executes each step in
this embodiment, the adapter CPU 207 may execute each
step.

{06761 The camerz CPU 302 starts an inage pickup mode
it 831601, and obtains 1D of the interchangeable leng 100 via
the adapter 200 8102, In S103, the camera CPU 302 obtains
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tens information corresponding to the lens D based on a data
table in the camera body 300 or the adapter 200. In 5164, the
camern CPU 362 determines, based on the obtained lens
wformation, whether the interchangeable fens 100 includes
the image stabilizing lens 104, When the interchangeable lens
160 does not mehade the image stabilizing lens 104, the flow
reparns to S10F, and when the interchangeable lens 100
mehades the image stabilizing lens 104, the flow moves o
SIS,

[77] I S105, the Gle-shifl amount and the tl-slult direc-
ion are detected by the Gl amount detector 212, the shift
amount detector 213, and the revolving detector 214, In S106,
when the Hit-shift amount is 0, the flow moves to S001, and
when the il-shift amout 1s not G, the fow moves 1o ST,
The camera CPU 302 calculates the shult difference amourt
based on the il-shift amount and tilt-shift direction in 8107,
1n 8108, the camera CPU 302 caleulates the correction value
of the driving amount of the image slabibiving kens 104 to
correct the shift difference amount, and sends the correction
valoe 1o the nferchangeable lens 1060 50 as 1o drive the Image
stabilizing lens 104 by the comvection value. Then, the fow
moves o the image pickap mode m 5101,

[HI78]  This embodiment calculates a correction value for
the shifi difference amount caused by the tl-shift operation
of the adapter 200, using the detected value detected by the
Ht-shift detector. The correction value 15 sent fo the mter-
changeable lens 100 via the adapter 200 in oxder 1o drive the
tnape stabilizing leas 104 and o prevent @ movement of the
tnage-pickup plane and a change of the angle of view. Siace
# is umecessary to adiust @ composttion after the ik-shift
operation, the operabilty improves.

Fourth Embodiment

[H079]  Similar fo the third embodiment, this embodiment
reduces a shift difference caused by the 1ile-shifl. FIG. 8 s a
block dingram of & camers system according 0 a fourth
embodiment. This embodiment drives the image seasor 301
tnstead of driving the imape stabilizing lens 104,

[HOBH]  The camera body 300 has an image sensor driver
309 configured to move the image sensor 301 inthe Yeand Ze
directions orthogonal to the center axis X. This configurstion
provides an Hnage stabilizer configured to stabilize an image.
The other entire structure is similar o that in the third embodi-
mewd, and a description thereol will be omited.

[Ho8F] FIG. 9 is o Howchart illustrating a siufl difference
correcting method according to the fourth embodiment, and
“8” denotes the step. The method illustrated in FI3 9 can be
uuplemenied ag a program that enables a computer fo execute
each step. While the camera CPU 302 executes each step in
this embodiment, the adapter CPU 207 may execuie cach
step,

[6682] The camera CPU 302 starts an image pickup mode
i1 8201, and obtaing 1) of the camera body 300 10 8202 In
S203, the camera CPU 302 oblains camern information cor-
responding to the camera 1D from the camern dula table in the
camera body 300. In 3204, the camera CPU 302 determines
whether the camera body 300 inchudes an image stabilizer
based on the oblained camera nformation, When the camera
body 300 does notl include the image stabilizer, the fow
returns (0 S201, and when the camers body 300 includes the
wnage stabilizer, the flow moves o 52058,

[#083] Tn 8205, the tHt-shift amount and the til-shift direc-
tion are delected by the €l amount detector 212, the shifl
amound detector 213, and the revolving detector 214, In 5206,
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when the H-shift amount ts G, the Bow moves 1o 8201, and
when the 1Hi-shifl amount s not G, the How moves 10 8207. In
8207, the camera CPU 302 caleslates a shift dilference
amount based on the tl-shift amount and tle-shill direction,
5208, the camera CPL 302 calculates the correction value
of the driving amount of the image sensor 301 1 correct the
shift dilference amount, and sends the correction value to the
image scosor driver 309 so as to drive the image sensor 301 by
the correction value in S209. Then, the flow moves fo the
image pickup mode in 5261,

{00847  This embodiment caleolales a correction value for

the shift difference amount caused in the 11lt-shilt operationof

the adapter 200, using the detected value detected by the
til-ghift detector. The correction value is sent to the image
sensor driver 309 1o drive the image sensor 301 and to prevent
& movement of the image-picknp plane and a change of the
angle of view. Therefore, similar to the third embodiment, # is
mmecessary 1o adiust 2 composition after the til-shift opera-
tion, and thus the operability mproves,

Fifth Bmbodiment

{00857 This embodiment provides a camera system thatcan
provide assisting information of the tili-shilt pholography to
& user who s unfamiliar with the tili-shift photography. The
eamera system according to this embodiment is similar o that
ol the first or second embodiment.

{0086l FIG. 10 is a flowchart ilbustrating a tili-ghifl assist-
ing method according fo the §ifih embodiment, and 8"
denotes the step. The mathod illustrated n FIG, 10 can he
implemented as 2 program that enables a computer 10 execute
each step. While the camera CPLU 302 executes each step in
this embodiment, the adapter CPU 207 mav execute each
step.

100871 in S301, in response to the user's manipulation at
the manipulating unit 303, the camera CPU 302 yuns 2 simu-
lation mode. In 5302, the camera CPL 302 takes in a relfer-
ence uage For the simulation. In 8303, the tilt-shifi setler 305
sefs a virtual HH-shifl amout and a virteal til-shift direction.
18364, the camers CPU 302 simudates o tilted sod/or shifted
image based on the set value.

{00881 In 8305, the camera CPU 362 displays the simulated
result on the lquid ervstal display 304, 1n 53606, when deter-
rrirding that the desired image is obtained, the user selects the
image on the manipulating unit 303, and therehy the flow
moves 1o 8307, The user who is ot satisfied with the image,
the flow returns to S363, and resets the image.

(00897 In 8307, the camera CPU 302 sets the til-shilt
amount and til-shift direction of the selected image 1o the
target values. 1n 5308, the camera CPU 302 sends the adapler
200 for the til-shift up 1o the target value. In 8369, the camera
CPU 302 detects the actual ikt amount and the actual shift
amount using the 116 amount detector 212 and shifl amount
detector 213 in the adapter 200, The camera CPU 302 nms the
image pickup mode in 8311 when determining that the
detected value is {approximately) equal 1o the target value in
83140, and exccutes at least one of the tif and the shilt again
when determining that the detected value has not vet been
{approximately ) equal 10 the target value

100907 This embodiment can Rendly provide the tilt-shift
photography even to a user who first uses the {Ut-shill lens.
This embodiment previously sets a target value and displays
an image that matches the targer value, Alernatively, the
camera body 300 may provide some caplured examples and

6
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drive the adapter 200 by the tilt-shift operation corresponding
10 the caplured example selected the manipulating unit 303 in
the camern body 300,

Sixih Embodiment

[609F] Since the interchangeable lens 100 that can provide
the conventional 1ilf-shift photography does not have an auto-
focues function, the manual focos hag been secessary for
focusing. On the other band, this embodiment makes the
filt-shilt unit and the ATV unit of different components and the
adapter 200 has a communication function. Therefore, o tar-
et rmay be avofocused. Nevertheless, incomparison with the
normal photograply, an incident lght path changes in the
1Hf-shill photography. 11 is thus secessary fo correct informa-
tion for the phase dilference AF, and the AF becomes diffionh.
[6692] This embodiment relates 10 a camera syslem that
can smoothly detect a focusing state even i the fileshift
photopraply, and mav use the camera svsiem according to the
tirst or second embodiment,

[H083] FIG. 11 ix a fowchart ilustrating an autolocus
method according 1o the sixth embodiment, and “8" denotes
the step, The method Hustrsted w FIGL B can be imple-
mented as 2 program that enables a computer 1o execnte each
step. While the camera CPU 302 execuies cach step in this
embodiment, the adapter CPLU 207 mav execute each step.
[H084] I 5401, the interchangeable lens H0 is attached to
the camera body 300 via the adapler 200, In 5402, the camera
CPU 302 sets a phase different AF (frst awtofocss wut) to the
focus detector 306 in the camera body 300, in S403, the
camera CPL 302 determines whether or not the attached
adapter is compatible with the l-shifl operation. When i is
compatible with the tieshill operstion, the Bow moves to
5404, and when it s incompatible, the Jow moves (0 5467,
[@695]  Tn S404, the camera CPU 302 commumicates with
the adapter CPU 207, and obtains the 11 amount and the shifl
amourd of the adapter 200, In 5408, the camera CPU 302
determines whether # has provided the Gl-shifi operation
hased on determining whether the tlt-shilt amount of the
adapter 200 is 0. Unless the tile-shill amount is 0, the fow
moves 1o 8406, and when the HEshift amound is G, the ffow
moves 1o S407 beeause the phase dilference AF is available.
in 8406, the camera CPU 302 sets the contrast AF (second
anfofocus unil) o the focus detector of the camera body 300
and in 8407, the How moves to a standby mode.

[6096] The phase differcnce AF has difficulty in obtaining
stable focusing in the tilt-shill operation because the focal
plane Auctuates valike the nomnal photography, whereas the
conirast AF can obtain stable focusing irespective of whether
the nilt-shift operation is betng performed because the con-
trast AY relies upon the peak value of the image. This embodi-
med can smoothly provide the in-focus state with the proper
AF funetion in the 1li-shill photography. While this embodi-
ment uses the contrast AV, another focusing unit may be set as
long as it is advantageous i the focusing precision and foons-
ing velocily in the filt-shilt photography.

Sevenih Embodiment

[#097] While the sixth embodiment describes the autofo-
cusing method using the adapter, a lens focusable distance
may change due 0 the t#-shill amount. FIG. 88 illustrates
that the Image sensor 301 inclines o the'Y axis by AB, and the
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lower side of the image-pickup plane is separated from the
fens. Thus, a defocns range on the mfinity may ocenr depend-
ing npon an amonnt of AB,
100987 A nser nsually designates a focus target point with
an A frame i the contrast AF Inthe above case, the adapter
264 wses a detected valoe defected by the tili-shifi detector o
calculate a focnsable range on 1he infinty. The calculation
resul! is sent to the camera CPU 302, and the camera CPU 362
irvalidates the AF Frame in the range that cannot be focused
on the mfinity, Alternatively, the camera CPLF 302 may
inform the user of the range that cannot be focused on the
infinily.
100997 Altematively, the lens AF driving range may be
changed based on the detected valne detected by the tili-shilt
detector. In this control, the lower side ol the mage-pickup
plane is not focused on the miinity, whereas an object on the
short distance side may be focused in the focns driving range
in the mterchangeable lens. In that case, focusing may ocony
beyvond a range in which the leas performance is guaranteed,
Thus, the AF driving range in which the lens performance i
guaranteed may be caloulated based on the detected tilt-shift
smonnt and @ set value of the AF point, and the AF search
range may be changed, This confignration can prevent imin-
tentional focusing on an object with an image pickup distance
and wseless driving i a defocus range, guaraniee the lens
performance, and accelerate AF operation,
{01007  While the present invention has been described with
reference to exemplary embodiments, # 15 10 be understood
that the nvention 18 not limited fo the disclosed exemplary
embodiments. The scope of the followng clalms 8 1o be
accorded the broadest mterpretation s0 as fo encompass all
snch mockifieations and equivalent structures and finctions,
101017 The present invention relates to a camera system
that inclndes an inferchangeable lens, a camera body, and an
adapter attached between them, and an adapter.
101021 The present invention can provide an adapter and a
camera system, which can have a sinall configuration and
provide at least one of a shuft and a @l
{01037 This application claims the henefit of Japanese
Patent Application No. 2014-030655, filed Feb, 20, 2014,
which s hereby incorporated by reference herein in Hs
eqtirety.
What is claimed is:
1. A camera system comprising
an igterchangeable lens including an mage-pickop optical
system configared to form an optical image of an ohject;
& eamera body inchding an image sensor confignred 1o
photoelectrically convert the oplical image ol the object
formed by the image-pickup opiical svstem; and
an adapler attached between the ierchangeable lens and
the camera body, the adapter including a lens side moonat
w which the interchengesble lens is detachably
attached, a camera side monnt detachably attached to the
camera body, and atili-shift voit configured to provide at
teast one ol a 4l operation and a shilt operation,
wherein a Hange focal leapth olthe interchangeable lens i
longer than a flange focal length of the camera body, and
wherein a length of the adapter From the lens side mommt to
the camera side mount in an optical axis direction &5
equal 1o or smaller than 2 difference between the Hange
focal lengih of the mterchanpeable lens and the flange
focal length of the camera body,
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2. The camera system according to claim 1, wherein the
interchangeable lens has an inage size larger & sensor stze of
the image sensor in the camera body,

3 The camera system according fo claim 1, wherein the
1Ht-shill unit inclodes:

a tilt frame; and

a tilter configured 1o rotate the 11t frame relative o the lens
side mosnt of the adapter aronnd one point on an opiical
axis on a plane that passes the optical axis ol'the mage-
pickup optical svstenm;

a HH amount detector configured to detect a il amount of
the 11t frame by the tiler;

a shift frame,

& shiller configured to move the shill fame in a direction
orthogonal o the optical axis of the image-pickup opti-
cal svstem relative to the cameran side mount of the
ackapter; and

a shill amonnt detector confignred to detect & shift amomy
of the shilt frame by the shilter.

4. The camera system according to claim 3, wherein the
1H-shill unit further inchades a G deiver conligured to drive
the tilter, and & shilt driver configured to drive the shifter.

8. The camera systom according to claim 4, wherein the
tilt-shilt nnit Rurther inclndes a til amonnt setier configured to
set the til amount 1o be deiven by the tilf deiver, and a shifi
amound selter condigured to set the shilt amount to be driven
by the shift driver.

6. The camera system according to claim 5, wherein the
:amera body farther includes a Hi-shift setter configured to
st a le-shill amows and a tH-shift direction by the tlt-shifi
unit, and

wherein the f#t-shill selter sets the 16 amount o the it
driver and the shift amonnt 1o the shifl driver.

7. The camera system according to claim 3, wherein the

1Ht-shill unit further includes:

a first revolver that is fixed onto the ikt frame and can
revolve with the 1ilt frame arcond the optical axis ol'the
image-pickup optical system; and

a second revolver that is fixed onto the shift frame and can
revolve with the shift frame aronnd the optical axis of the
image-pickup optical system,

8. The camera system according 1o claun 7, further com-
prising a first fixer configured 10 fix the first revolver, and a
second fixer confignred 10 fix the second revolver.

9. The camera system according 1o ¢laim 8, futher com-
prising a frst revolution defector configured to detect a
revolving amount olthe frst revolver, and asecond revolution
detector configired to detect a revolving amomnt of the sec-
omd revolver,

18 The camera system accordimg 1o claim 3, further com-
prising a first driver configured to revolve the first revolver,
and a second driver contigured to revolve the second revolver.

11, The camera system according o clann 16, wherein the

:amera body farther inchdes a Hl-shift setter confignred to
set a {ilt-shift amonnt and a Gl-shift divection by the til-shift
unit, and

whereln the tilt-shift setier seig a revolving amount ol the
first revolver fo the first driver and a revolving amow of
the second revolver o the second driver,

12, The camera system according to claim 1, wherein the
mterchangeable lens inchudes a mount that has a shape cor-
responding to an anage size, and i altachable to and detach-
able from the lens side mount ol the adapter, and
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wheretn the lens stde mount of the adapier has a shape that
is not engaged with the mownt of the interchangeable
lens having the image size equal 1o or smaller than o
sensor size of the lmage sensor of the camera body.

13, The camera system according fo claim ¥, wherein the
camera body finther includes a camera controller and a dis-
play unit, and the adapter further mcludes an adapter control-
fer, and

wheretn the adapter controller or the camera coniroller
tastructs the display unit to display 2 message that
prompis a detachment of the interchangeable lens or a
message that none of the tilt operation and the shift
opetation by the til-shift unit is available, unless the
iferchangeable fens has an bmage size larger than a
sensor size of the mage sensor of the camera body.

14, The camera system according to claim 1, wherein the
sdapter further includes a fixed member onto which the lens
side mount is attached,

whereln the camera system Further jncludes a tripod seat
fixed onto the Hixed member, and

wherein the tili-shift wnit is provided between the fixed
member and the camera skl mount.

15, The camera system aceording o claim 1, further com-
prising a controller configured t0 generate a signal fo reduce
an boage picknp arer of the image sensor 50 a8 10 make
available a til-shift operation by the filt-shift unit, when an
image sive of the interchangeable lens is equal 0 a sensor sive
of the image sensor of the camera body,

16, The camers gystem according fo claim ¥, wherein the
inferchangeable lens further inchides an image stabilizing
lens that is movable ina divection.orthogonal to an optical axis
of the image-pickup optical system, and

wherein the camers system forther jocludes a controller
configured to caloolate a correction value 10 correct a
shift difference amount caused by a tilf-shift operation
of the til-shift unit, and to send the correction value 1o
the interchangeable lens,

17, The camera gystem according fo claim ¥, wherein the
camers body further includes an image sensor driver contig-
mred 10 drive the image sensor in a divection orthogonal 10 an
optical axis of the image-pickup optical system, and

wherein the camera system. further includes a controller
configured to caleulate a correction value 10 correct a
shifl difference amount caused by a tilt-shilt operation
of the til-shift unit, and to send the correction value o
the image sensor driver.

18, The camera system according to claim 1, wherein the
camera body further inchides:

a tit-shifl sefter configured 1o set a ti-shift amowd and a

fife-shift divection by the tile-shift wait;

s emmera controller configured to simulate an image after o
fift-shift operation sct by the tili-shift setter; and

a display uait configured to display a resull simulated by
the camera comiroller,

19. The camera system according to claim 18, wherein the
camera coniroller sends a signal 1o drive the tlt-shift unit by
the tilt-shift mmount in the alt-shift divection used for a simu-
lation,

20, The camera system according to claim I, wherein the
camera body further inchides:

a first avtofens unit configured to detect & focusing state
hased on a phase difference between two divided image
stgnals of an object image and to move part of the image-
pickup optical system in the optical axis direction;
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second avtofocus it configured o detect the focusing
stale based on a high frequency component of an image
signal from the image sensor and to move the part of the
image-pickop optical svsterm o the optical axis divec-
tHot; and
a cainera condroller configored o provide avtolocus using
the Hrst autofocus unl when a tilt-shift amount by the
til-shift unit is 0 and using the second avtofocus unit
when the tilt-shifl amonnt by the h-shifl unit is pot &
21. The camera system according to claim 1, wherein the
camera body further includes a camera confrodler, and the
adapter further includes an adapier controler, and
wherein the adapter confrofler communicates with the
camera controller and determines whether the comera
controfler is compatible with the tilt-shift unit, the
adapter confrolier maldag the camera controller control
the fil-shill unit when the camera controller is compat-
ible with the til-shift woit, and the adapter conroller
controfling the tile-shift unit when the camera controller
is not compatible with the til-shifi ot
22, The camera system according to claim 1, wherein the
camera body further includes a camera confrodler, and the
adapter Further includes an adapler controller, and
wherein the adapter coniroller confrols the tHt-shift unit
irrespective of whether the camera controller is compat-
ible with the til-shift uoit, and the adapter sends infor-
mration of a tilt-shift operation by the tilt-shift unit to the
camera condrolier.
23, The camera system according to claim 1, wherein the
samera body further incliades a camera controller, the adapter
further inchaces an adapter controller, and the interchange-
able lens includes a lens controller, and

wherein when the camera controller controls a state of the
image-pickup oplical svstem of the imerchangeable
lens, the adapter condroller sends a signal representative
of an instruction from the camera controller 1o the lens
controfler, and sends a signal representative of the state
of the image-pickup oplical system from the lens con-
troHer to the camera confroller,

24. The camera svstem according to claim 1, wherein the

adapter further includes:

a detector configured 1o detect at least one of a 1t amount

and a shift amouny; and

a controller configured to generste informaton based on a
detection result by the detector, independent of the cam-
era body and the inferchangeable lens, and to send the
information fo one of the camera body and the inter-
changeable lens.

25. The camera systam according to clabm 1, wherein the

adapter further includes:

a detector configured 1o detect at least one of a tlf amownt
and a shift amount; and

a coniroller configured 1o generate, based on a delection
result by the deteclor and camera information seat from
the camera body to the iterchangeable lens, other infor-
mation different from the camera information, and to
send the other information 10 the interchangeable lens,

26. The camera system according o claim 1, wherein the

adapter further includes:

a detector configured to defect at leagt one of a 4t amount
and a shift amount; and
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a controfler configured to generate, based on a detection
result by the detector and Jens information send from the
interchangeable Jens 1o the camera body, other infornma-
tton different from the lens information, and fo send the
other information o the camera body,

27. An adapter attached between an inferchangeable lens
and o camers body, the interchangeable lens inchuling an
image-pickup optical system configured (0 image an optical
system of an object, and the camera body nchiding an image
sensor configured to photoelectrically convert the optical
image of the object formed by the Wmage-pickup optical sys-
tem, the adapter comprising:

a lens sicde mount to which the interchangenble lens is

detachably attached,;

a camern side mount detachably attached fo the camera
body; and

& fil-shift unit confignred to provide af least one of a il
operation and a shift operation,

wherein a flange focal leapth ofthe interchangeable ens is
tonger than a fange focal length of the camera body, and

wherein a length of the adapter from the lens side mount o
the camera side monnt in an optical axis direction is
equal 10 or smakler than a di fference between the Hange
focal lengih of the jaterchangeable lens and the flange
focal length of the camera body,
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28. The adapter according fo claim 27, further comprising:

a detector confignred 1o detect at least one of & 6t amowy
and a shift amount; and

a comrolier confignred o generate information based o a
detection result by the detector, independent of the cam-
era body andd the inferchangeable lens, and to send the
information t0 one of the camera body and the inter-
changeable lens.

29, The adapter according fo claim 27, further comprising

a detector configured to defect at least one of a Gt amonnt
and a shift amown, and

a controller confignred 10 generate, based on a detection
resnit by the detector and camera information sent from
the camera body to the interchangeable lens, other infor-
mation different from the camera information, and fo
send the other information 10 the interchangeable lens,

38 The adapter according to clann 27, further comprising:

a detector configured to defect at least one of a Gt amonnt
and a shift amonnt; and

a coniroller configured 1o generate, based on a defection
result by the detector and lens information sent from the
interchangeable fens to the camera body, other informa-
tion different from the lens information, and o send the
other information to the camera body,
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