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TITLE OF THE | NVENTI ON

ADAPTER DEVI CE, | MAG NG APPARATUS, AND ACCESSORY

BACKGROUND OF THE | NVENTI ON

Field of the Invention

[ 0001] The present invention relates to an adapter device,
an i magi ng apparatus, and an accessory.

Description of the Related Art

[ 0002] Conventional ly, accessories such as

i nt erchangeabl e | enses and so forth (canera accessories) are
known to be able, when nounted to an imagi ng apparatus such
as a digital canera (hereinafter, referred to as a "canera")
or the like, to receive a supply of power fromthe camera

and to enable comuni cation of commands, data, and so forth
bet ween the accessory and the canmera. It is known that
multiple contacts (term nals) capable of electric connection,
by com ng into contact, are provided on both the canera and

a nmounting portion of the accessory, in order to enable the
supply of power and the comrunication. There is also known

a nounting systemfor nounting (coupling) the accessory to

t he canmera enpl oyi ng so-cal |l ed bayonet coupling, where

mounts of both the camera and accessory are rotated rel ative

to each other, and bayonet/nount claws provided on each
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apparatus engage with the claws provided on the other
appar at us.

[ 0003] Conbi nati ons that corresponding to each other are
deci ded beforehand for caneras and accessories enploying a
nmounti ng system such as descri bed above. For exanple,
correspondi ng accessories (e.g., interchangeable |enses,
etc.) differ depending on the length of the flange foca

di stance of the canera. In other words, there are
accessories that are not conpatible with the flange focal

di stance of a given canera.

[ 0004] In a case where an accessory that is not
conpatible with a camera i s nounted, problens may occur.

For exanple, in a case where an interchangeable lens that is
not conpatible with a camera having a certain flange foca
di stance is nounted thereto an optical imge of a subject
entering via the interchangeabl e | ens cannot be focused on
the image plane of the camera or the like. Accordingly,
there is a need to restrict the connecting of caneras and
accessories in conbinations that are nmutually inconpati bl e.
In particular, in a case where nultiple accessories that are
conpatible with different cameras have nount dianeters that
are generally the sane, it is difficult to judge fromthe
ext ernal appearance of the caneras and accessories whet her
they are a conpati bl e conbination or not.

[ 0005] Japanese Patent Laid-Open No. 2005-70712 proposes
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a technol ogy where a protrusion of a lens, that has the sane
flange focal distance but a short back focus, abuts a wall
portion provided to a canmera body, thereby preventing
erroneous nmounting of this lens to a canera body that cannot

operate correctly with nounted | enses with short back focus.

SUMVARY OF THE | NVENTI ON

[ 0006] An adapter device according to the present
invention is an adapter device including a first nount on
one side and a second nount on another side, where the first
nmount i s detachably nountable to a first imagi ng apparat us,
and the second nount is detachably nmountable to a first
accessory. The first nmount has a first nmount recess, a
first mount claw, a second nount recess, a second mount claw,
a third nmount recess, and a third nmount claw, disposed
following a circunferential direction of the first nount.
The second nobunt has a fourth nount claw, a fourth nount
recess, a fifth mount claw, a fifth nmount recess, a sixth
mount claw, and a sixth nmount recess, disposed follow ng the
circunferential direction of the second nmount. The first,
second, and third nmount claws are insertable into
correspondi ng nount recesses provided on a second inmagi ng
apparatus which is different fromthe first inmaging

apparatus, to detachably nount the first nount on the first
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i mgi ng apparatus. The fourth, fifth, and sixth nount claws
are insertable into nount recesses provided to a second
accessory which is different fromthe first accessory, to
det achabl y nount the second nmount on the first accessory.
Each of the nount claws nmount and nmount recesses extends
radially over an angle range in the circunferentia

direction of the nounts, where a smallest angle range out of
angl e ranges of the first, second, and third nount recesses
is equal to or smaller than a smallest angle range out of
angl e ranges of the fourth, fifth, and sixth nmount cl aws.

[ 0007] Further features of the present invention wll
becone apparent fromthe foll owi ng description of exenplary
enbodi ments with reference to the attached drawi ngs. Each
of the enbodi ments of the present invention described bel ow
can be inplenmented solely or as a conbination of a plurality
of the enbodi nents. Also, features fromdifferent

enbodi ments can be conbi ned where necessary or where the
combi nati on of elenents or features from i ndivi dua

enbodi ments in a single enbodi nent is beneficial.

BRI EF DESCRI PTI ON OF THE DRAW NGS

[ 0008] Figs. 1A and 1B are bl ock diagrans of a canera

accessory and i magi ng apparatus according to an enbodi nent

of the present invention.
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[ 0009] Figs. 2A and 2B are external perspective views of
a canmera body and a first lens unit according to an

enbodi ment of the present invention.

[ 0010] Figs. 3A and 3B are di sassenbl ed perspective views
of the canera body and the first lens unit according to an
enbodi nrent of the present invention.

[ 0011] Figs. 4A through 4C are di agranms exenplarily
descri bing a case of viewing a canera nount according to an
enbodi ment of the present invention fromthe photographer
side of the canmera body (rear face side of the canera body).
[0012] Figs. 5A and 5B are diagrans exenplarily
descri bi ng engagenent of the canera body and first lens unit
by canera claws at a normal position of the canmera body
according to an enbodi nent of the present invention.

[ 0013] Figs. 6A and 6B are diagrans exenplarily
descri bi ng engagenent of the canera body and first lens unit
by canmera claws at a vertical position of the camera body
according to an enbodi nent of the present invention.

[ 0014] Figs. 7A and 7B are diagrans exenplarily
describing a case of viewing a |l ens nount according to an
enbodi ment of the present invention fromthe rear face side
in a state where the first lens unit is nmounted to the
camera body (side where the canmera body is nounted).

[ 0015] Figs. 8A and 8B are external perspective views

viewi ng the canmera nount according to an enbodi nent of the
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present invention fromthe front face side (subject side).

[ 0016] Figs. 9A and 9B are external perspective views of
the I ens nount according to an enbodi nent of the present
invention, as viewed fromthe side to which the canmera nount
is mounted (rear face side).

[ 0017] Figs. 10A and 10B are di agrans exenplarily

descri bing a contact state between termnals on the canera
body and first lens unit according to an enbodi nent of the
present invention.

[ 0018] Figs. 11A and 11B are di agrans describing a first
conversion adapter that is nmountable to the canera body, and
a second lens unit.

[ 0019] Figs. 12A and 12B are di agrans describing a second
conversion adapter that is nmountable to a canmera body, and
the first lens unit.

[ 0020] Figs. 13A through 13C is a diagramfor exenplarily
descri bi ng angl e so disposing bayonet claws in a canera
nmount provi ded on one end of the first conversion adapter.

[ 0021] Figs. 14A and 14B are di agrans exenplarily

descri bing angl e so di sposing bayonet claws in the |lens
nmount provi ded on the other end of the first conversion
adapter.

[ 0022] Figs. 15A and 15B are diagrans exenplarily

descri bing a mounting nethod of a predeterm ned i magi ng

apparatus and a predetermned | ens unit having claws and
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recesses that interfere with each other

[ 0023] Figs. 16A and 16B are di agrans exenplarily
describing the way in which claws interfere with each other
when attenpting to nmount the |l ens nount side to the camera
nmount side according to an enbodi nent of the present

i nventi on.

[ 0024] Figs. 17A through 17D is a di agram exenplarily
describing a case of attenpting to insert inconpatible claws
into recesses at the | ens nount side and canera nount side
according to an enbodi ment of the present invention.

[ 0025] Figs. 18A and 18B are di agrans exenplarily
descri bi ng angl e so disposing bayonet claws in the camera
nmount provi ded on one end of the second conversion adapter

[ 0026] Figs. 19A through 19C are diagrans exenplarily
descri bi ng angl e so disposing bayonet claws in a | ens nount
provided on the other end of the second conversion adapter.
[ 0027] Figs. 20A and 20B are di agrans exenplarily
describing the way in which claws interfere with each other,
when attenpting to nount a reference claw at the | ens nount
side to a reference recess at the canmera nount side
according to an enbodi ment of the present invention.

[ 0028] Figs. 21A through 21D are diagrans exenplarily
describing the way in which claws interfere with each ot her,
when attenpting to nount a claw other than the reference

claw at the lens nount side to a reference recess at the
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camera nount side according to an enbodi ment of the present

i nventi on.

[ 0029] Fig. 22 is a diagramexenplarily describing a
state in which claws provided to the canera nount side and

| ens nount side according to an enbodi nent of the present

i nvention are engaged.

[ 0030] Fig. 23 is a disassenbl ed perspective view of a
nmount mechani sm according to a nodification of the present

i nvention.

[ 0031] Figs. 24A through 24C are diagrans for exenplarily
descri bing a non-coupled state of the nount mechani sm
according to the nodification of the present invention

[ 0032] Fi gs. 25A through 25C are diagranms for exenplarily
descri bing a coupled state of the nount nechani sm according

to the nodification of the present invention

DESCRI PTI ON OF THE EMBQODI MENTS

[ 0033] Figs. 1A and 1B are bl ock diagrans of a canera
accessory and i magi ng apparatus according to an enbodi nent
of the present invention. Fig. 1A is a diagramexenplarily
describing a canera systemincluding a first lens unit
(hereinafter referred to as first lens) 100, serving as an
accessory according to the enbodi nent of the present

i nvention, and a canmera body 10 serving as a first inmaging
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apparatus to which the first Iens 100 can be directly
detachably attached. Also, Fig. 1B is a diagram describing
the configuration of a mount portion 1 formed by the nounts
in both the first lens 100 and the canera body 10. That is
in Figs. 1A and 1B, the nounts provided on the first |ens
100 and the nounts provided on the canera body 10 are
collectively referred to as the nmount portion 1. The nounts
provided to the first |lens 100 and canera body 10 will be
descri bed | ater.

[ 0034] As illustrated in Fig. 1A, the canmera body 10 has
a charge-accunul ati on type solid-state imging device
(hereinafter referred to sinply as sensor) 11, such as a
conpl ementary netal - oxi de sem conductor (CMOS) sensor or the
like, that perfornms photoelectric conversion of an optical

i mge of a subject guided by a photography | ens group 101
provi ded on the inner side of the first |lens 100, and
outputs electric signals. The canera body 10 al so has an
A/ D conversion unit 12 that converts anal og electric signals
output fromthe inmagi ng sensor 11, and an inmage processing
unit 13 that generates inmmge signals by performng various
types of image processing on the digital signals. The inage
signals (still imge and noving i mage) generated at the

i mge processing unit 13 can be di splayed on a display unit
14, and recorded in a recordi ng nedi um 15.

[ 0035] The canera body 10 al so has nenory 16. This
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nmenory 16 serves as a buffer for perform ng processing on

i mge signals, and al so stores operation prograns (conputer
programnms) that a | ater-described canera control unit 18 uses.
[ 0036] The canera body 10 al so has a canera operating

i nput unit 17 including a power source switch for turning

t he power source on/off, a photography switch (rel ease
switch) for starting recording of inmage signals, and

sel ection/settings switches for perform ng various types of
menu settings, and so forth. The canera body 10 al so has
the canmera control unit 18 including a mcroprocessor

central processing unit (CPU) serving as a conputer) that
centrally controls the operations of the camera body 10 and
first lens 100. The camera control unit 18 perforns various
types of settings based on signals input fromthe canera
operating input unit 17, for exanple, and controls

conmuni cation with a lens control unit 103 provided to the
first lens 100 via the nmount portion 1.

[ 0037] On the other hand, the first Iens 100 has the

phot ography |l ens group 101 that is an optical nenber having
multiple |l ens groups such as a zoomlens, shift |lens, focus
l ens, and so forth, and |ight anount adjustnent menbers such
as a di aphragmand so forth. The first |ens 100 has
actuators for noving or operating optical nenbers such as
the nmultiple |l ens groups and di aphragm and so forth, and

also has a lens drive unit 102 that drives the actuators.
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The first I ens 100 al so has the lens control unit 103

i ncluding a mcroprocessor (logical CPU (LCPU)) for |enses,
that centrally controls operations of the first |ens 100.
The lens control unit 103 controls the lens drive unit 102
by conmunicating with the canera control unit 18 via the
nmount portion 1, for exanple.

Basi ¢ Configuration of Mouunt Portion 1

[ 0038] Next, the configuration of the nount portion 1

i ncluding a canera nount face A provided on the canmera body
10 side, and an accessory nmount face B provided on the first
l ens 100 side, will be described with reference to Fig. 1B
Note that the canera nmount and accessory nount include a

| ocki ng mechani sm a nount hol di ng mechanism and nultiple

electric termnals. The nounts will be described in detai
| ater.
[ 0039] The nount portion 1 has nultiple termnals that

are capable of electrically connecting the canmera body 10
and the first lens 100 to each other, as illustrated in Fig.
1B. The multiple termnals are, at the canera nount face A
exposed to the outside of the camera body 10 as nultiple
camer a-si de contact pins provided to a contact hol ding
menber 203. The nmultiple termnals also are, at the
accessory nmount face B, exposed to the outside of the canera
accessory (e.g., first lens 100) as multiple accessory-side

contact faces provided to a contact face hol di ng nenber 303.
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The contact pins and the contact faces of the canera body 10
side and the canera accessory (e.g., first lens 100) side
are electrically connected anong nutual |y correspondi ng
contacts, in a state where the canera accessory i s nounted
to the canera body 10.

[ 0040] A canera power source unit 19 generates

conmuni cati on control power source (VDD) as power source to
be supplied to a nounted canera accessory via a VDD term nal
and power source to be supplied to a first communication I/F
unit 2la via a power source switching unit 20. The canera
power source unit 19 also generates driving power source
(VBAT) as power source to be supplied to the nounted canera
accessory via a VBAT termnal .

[ 0041] The canmera power source unit 19 generates a 3.3 V
power source as a power source to be supplied to the canera
control unit 18, first communication I/F unit 2la, and a
second/third conmunication I/F unit 21b. The canmera power
source unit 19 al so generates 3.0 V power source as a power
source to be supplied to the first comunication I/F unit
2l1la and second/third conmunication I/F unit 21b via the
power source switching unit 20.

[ 0042] The power source switching unit 20 is connected to
t he canmera power source unit 19. The power source sw tching
unit 20 supplies only one or the other of the VDD and 3.0 V

power source, generated at the canera power source unit 19
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to the first communication I/F unit 2la as power source Vs
for comrunication interface. Swtching of power source
voltage is executed follow ng instructions fromthe canera
control unit 18.

[ 0043] Next, a |l ens power source 104 generates a 3.0 V
power source, as a power source voltage for supply to the

l ens control unit 103 and a lens-side I/F unit 106, based on
VDD supplied fromthe canera body 10 side. 1In a state where
the first lens 100 is nounted to the canmera body 10, driving
power source (VBAT) is supplied to a drive circuit unit 105
at the first lens 100 side, via a VBAT termnal fromthe
above- descri bed camera power source unit 19.

[ 0044] Al t hough the power source voltage for the |ens
control unit 103 and lens-side I/F unit 106 is the sane (3.0
V) in the present enbodi nent, a configuration nmay be made
where the voltage level that the Iens control unit 103
exhibits is 3.3 V. In this case, there is the need to
supply power source of a voltage level of 3.0 Vand 3.3 Vto
the lens-side I/F unit 106, so the |ens power source 104
generates power sources of 3.0 V and 3.3 V.

[ 0045] Hereafter, the functions of the term nals comon
to both the canera nount face A and accessory nmount face B
will be described. VDD termnals 203a and 303a are

term nals that supply communi cation control power source

(VDD) as communi cation power prinmarily used for
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comuni cation control, to the canera accessory (e.g., the
first lens 100) fromthe camera body 10. Note that while

t he voltage of power source supplied to the first |lens 100
is 5.0V, the voltage of supplied power source will change
dependi ng on the type of accessory nounted to the canmera
body 10.

[ 0046] VBAT term nals 203b and 303b are term nals that
supply driving voltage source (VBAT) that is driving power
used for operating the nechanical driving units of the
actuators used for driving the diaphragm and focus | ens,
fromthe canera side to the canera accessory side. |n other
words, the VBAT terminals 203b and 303b are term nals used
to supply power source other than the above-described
conmuni cati on power. Note that the voltage of the power
source serving as driving power supplied to the first |ens
100 is 4.25 V. The VDD term nals 203a and 303a and VBAT
term nals 203b and 303b descri bed above are power source
termnals for supplying power source fromthe canera body 10
to the canera accessory, for exanple.

[0047] DG\D term nals 203m and 303m are groundi ng
terminals G\ND term nals) corresponding to the comrunication
control power source VDD. Note that grounding in the
present enbodi nrent neans to set the voltage |level of the
grounding termnals to generally the sanme |evel as the

negati ve pole side of the power source such as a battery or
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the |ike.

[ 0048] PG\D termi nals 203d and 303d are groundi ng
termnals for connecting the canera body 10, and a
nmechani cal drive systemincluding notors (actuators) and the
like provided to a canmera accessory (e.g., the first lens
100), to ground level. That is to say, the PG\D term nals
203d and 303d are grounding termnals (G\D term nal s)
corresponding to the driving power source VBAT. The DG\D
termnals 203m and 303m and PGND term nals 203d and 303d
descri bed above are grounding termnals for grounding
various types of power source systenms in the canera body 10
and accessory to the ground |evel.

[ 0049] MF termnals 203e and 303e are termnals for
detecting that the canmera accessory (e.g., the first |ens
100) has been nounted to the canera body 10. |In the present
enbodi ment, the MF term nals 203e and 303e detect that the
first lens 100 has been nounted to the camera body 10.

[ 0050] The canera control unit 18 detects that the canmera
accessory has been nounted to or detached fromthe camera
body 10, by detecting the voltage level that the MF

term nals 203e and 303e indicated. Based on this detection,
the canmera control unit 18 starts supply of power source to
power source termnals after having detected nounting of the
canera accessory, for exanple, and effects control to start

conmuni cati on between the canera body 10 and canera
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accessory.

[ 0051] TYPE term nals 203c and 303c are termi nals for

di stingui shing the type of canmera accessory (e.g., the first
| ens 100) nounted to the canera body 10. The camera control
unit 18 detects the value of voltage of signals indicated by
the TYPE term nals 203c and 303c, and di stingui shes the type
of camera accessory nounted to the canmera body 10 based on
this value. Note that the first lens 100 is pull-down
connected to the DG\D term nal at a predeterm ned resistance
value. This resistance value differs depending on the type
of the canera accessory.

[ 0052] Next, description will be nade regardi ng various
types of communi cation term nals between the canera body 10
and the canera accessory. Note that the nultiple

comuni cation termnals provided to the nmount portion 1 are
divided into nultiple comunication systens (groups), and
each conmuni cati on systemis capable of performng

conmuni cati on i ndependently. In the present enbodi nent,
LCLK term nals 203h and 303h, DCL term nals 203f and 303f,
and DLC term nals 203g and 303g, are a first comunication
systemthat perfornms first communication. DLC2 termnals
203i and 303i are a second comunication system that
performs second communi cation, which is independent fromthe
first comunication. Further, CS termnals 203k and 303Kk,

and DCA termnals 203j and 303] are a third conmunication
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systemthat perfornms third conmunication, which is

i ndependent fromthe first and second communi cation. |In the
present enbodi ment, the canmera control unit 18 and | ens
control unit 103 can perform conmmuni cation i ndependently
with the first through third, via the above-described
mul ti pl e comruni cation termnals.

[ 0053] LCLK termi nals 203h and 303h are termnals of the
first comrunication system and are termnals for

conmuni cati on clock signals output fromthe canera body 10
to the canera accessory (e.g., the first lens 100), and
termnals for the canmera body 10 to nonitor the busy state
of the accessory. DCL termnals 203f and 303f are term nals
of the first conmunication system and are communi cati on
data termnals for perform ng bidirectional conmunication
bet ween t he canera body 10 and the canera accessory (e.qg.,
the first lens 100). DLC termnals 203g and 303g are
termnals of the first communi cati on system and are
termnals for comruni cati on data output fromthe canera
accessory (e.g., the first lens 100) to the canera body 10.
[ 0054] The above-described LCLK term nals, DCL term nals,
and DLC terminals, corresponding to the first comrunication
system can switch the signal output format between so-
call ed CMOS out put type and open type. |In the present
enbodi ment, the CMOS out put type has swi tch output of

voltage at both H (H gh) and L (Low). In conparison with
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this, the open type has switch output at only the L side.

Al t hough open type in the present enbodi nent neans the so-
call ed open drain type, this may be the open collector type.
[ 0055] DLC2 terminals 203i and 303i are termnals of the
second conmuni cation system and are term nals for

comuni cati on data output fromthe canera accessory (e.qg.,
the first lens 100) to the canera body 10. DCA term nals
203] and 303] are termnals of the third conmunication
system and are termnals for conmunication data for
perform ng bidirectional comrunicati on between the canera
body 10 and the canera accessory (e.g., the first |Iens 100).
CS terminals 203k and 303k are termnals of the third
conmuni cati on system and are signals termnals for

comuni cati on requests between the canera body 10 and canera
accessory (e.g., the first lens 100). Note that in the
present enbodinment, in a case where the first lens 100 is
nmounted to the canera body 10, the conmmunication voltage at
the corresponding terminals in the first through third
conmuni cati on systens is 3.0 V.

Configuration of Canmera Munt and Accessory Mount

[ 0056] The configuration of the camera nount 201 and the
| ens mount (accessory nmount) 301 according to the present
enbodi mrent will be described with reference to Figs. 2A
through 3B. Note that in the foll ow ng description, the

nmount provided to the imging apparatus side will be
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referred to as canera nmount, and the nount provided to the
lens unit side will be referred to as |lens nmount. Further,
of nounts on a | ater-described conversion adapter, the side
that is mounted to the imging apparatus will be referred to
as |l ens nmount, and the side nmounted to the lens unit will be
referred to as canera nount. Note that in the foll ow ng
descri ption, a second conversion adapter 70 has a canmera nount
1201 that is the sanme as the canmera nount 201 of the camera body
10. And note that in the follow ng description, a first
conversion adapter 40 has a lens mount 1301 that is the sane as
the lens nount 301 of the first |lens 100.

[ 0057] Figs. 2A and 2B are external perspective views of
t he canera body 10 and first |lens 100 according to the
enbodi ment of the present invention. Fig. 2Aillustrates a
state in which the first lens 100 is nounted to the canera
body 10, and Fig. 2B illustrates a state in which the first

| ens 100 has been renpoved fromthe canera body 10.

[ 0058] As illustrated in Figs. 2A and 2B, the canera body
10 and first |lens 100 have a ring-shaped canera nount 201
and ring-shaped | ens nount 301, which each have contact
faces which are parallel in a direction orthogonal to the
optical axis and as such are arranged to cooperate wi th each
other in use. Although the canmera nount 201 and the |ens
mount 301 are ring shaped, this is not restrictive in the

present enbodi nent. For exanple, a configuration may be
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enpl oyed in the configuration where this is realized by each
of the canera nount 201 and | ens nount 301 havi ng arc-shaped
contact faces. |In other words, a configuration my be

enpl oyed where this is realized by the camera nount 201 and
the I ens nount 301 having a part of the contact face notched
out. Note that the above-described optical axis is paralle
to a center axis passing through the center of an aperture
of the canera nount and lens nount. In the present

enbodi nent, the center axis of the canera nmount 201 and the
center axis of the lens nmount 301 are sane as each optica
axis of the canmera nount 201 or lens nount 301. In the
present enbodi nent, a configuration may be enpl oyed where
this is realized by differing the center axis of the nount
fromthe optical axis. By rotating the canera body 10 and
first lens 100 relative to each other, in a state where the
reference faces of each of the canera nmount 201 and | ens
mount 301 are in contact with each other, from an unl ocked

position to a | ocked position, the first lens 100 i s nounted

to the canera body 10. This will be described in detai
| at er.
[ 0059] Figs. 3A and 3B are di sassenbl ed perspective views

of the canera body 10 and first |lens 100 according to the
enbodi nent of the present invention. Fig. 3Aillustrates a
di sassenbl ed perspective view of the canmera body 10, and Fig.

3B illustrates a disassenbl ed perspective view of the first
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 ens 100.

[ 0060] As illustrated in Fig. 3A, a first optical axis
3000 indicates a light flux passing through the center of

t he canmera nmount 201 of the canera body 10 as illustrated in
Fig. 3A. Also, as illustrated in Fig. 3B, an optical axis
3001 is an axis for exenplarily describing a light flux
representing an optical imge of a subject that is guided by
the first Iens 100. Wen the first lens 100 is nmounted to

t he canera body 10, the first optical axis 3000 and opti cal
axi s 3001 descri bed above match, and optical fluxes
corresponding to these optical axes enter the inmagi ng sensor
11 and are inaged, thereby inmaging a subject inmage.

[ 0061] A lock pin 202 is a first restricting nmenber (I ock
menber) for restricting (locking) the nounted state of the
camera body 10 and canera accessory. Note that the |lock pin
202 is capable of advancing and retreating in a direction
parallel to the first optical axis 3000. Specifically, when
the first lens 100 is nounted to the canmera body 10, the

l ock pin 202 enters a | ock groove 301z that is a second
restricting menber provided to the | ens mount 301, and | ocks
the state of the first I ens 100 being nounted to the camera
body 10. The locking of the first |lens 100 nounted to the
camera body 10 can be di sengaged by the user operating a

| ock di sengagi ng nmenber (omitted fromillustration)

connected to the lock pin 202, thereby retracting the Iock
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pin 202 fromthe | ock groove 301z. Note that even in a case
of further rotating the first lens 100 and canera body 10
relative to each other in the nmounting direction with the

| ock di sengagi ng nenber operated, rotation beyond a | ock
abutting face 301y is restricted (see Fig. 7A).

[ 0062] The contact hol ding nenber 203 is a hol ding unit
for holding |ater-described (see Figs. 8A and 8B) nultiple
contact pins (contact faces) 203a through 203k and 203m
provided on the canera body 10 side. Note that in the
present enbodi nent, the contact pins and contact faces
corresponding to the above-described term nals are denoted
by the sane part nunerals as the termnals for the sake of
descri pti on.

[ 0063] A canera body nenber 204 is a canera housing that
hol ds the nmenbers of the canera body 10. Specifically, the
above-descri bed camera nmount 201 and contact hol di ng nenber
203 are fastened to the canera body nenber 204 by canera
nmount fasteni ng screws 205a through 205d and contact hol ding
menber fastening screws that are omtted fromillustration.
Canera nount fastening screws 205a through 205d are
positioned where none of nultiple | eaf springs 206a, 206b,
and 206c are positioned in the canera nount 201.

Furt hernore, camera nount fastening screws 205a t hrough 205d
are exposed at the contact faces of the canera nmount 201

which is contact with the contact face of the |ens nount 301.
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Al t hough the camera body nmenber 204 hol ds an unshown i nmagi ng
unit to which the aforenentioned i magi ng sensor 11 is

mounted, and a shutter unit that is omtted from

illustration, description will be omtted.
[ 0064] A lens nount biasing nenber 206 is a biasing unit
at the imaging apparatus side to pull lens claws 301d and

301e, which are multiple bayonet claws provided to the

| at er-described | ens mount 301, toward the canera nmount 201
side. Specifically, the I ens nount biasing nenber 206 has
mul tiple leaf springs 206a, 206b, and 206c, and the bayonet
claws provided to the first lens 100 are biased in the
optical axis direction by the leaf springs. Note that the
| ens nount biasing nmenber 206 is held between the canera
mount 201 and camera body menmber 204 in a space forned

t her ebet ween.

[ 0065] Next, a front lens 10la and rear |lens 101b are
opti cal menmbers making up the photography |ens group 101, as
illustrated in Fig. 3B. \While the photography | ens group
101 has nultiple lenses, only the front | ens 10la di sposed
at the subject-side end and the rear |ens 101b di sposed at
the canera body 10 side end are illustrated in the present
enbodi ment to sinplify description.

[ 0066] A lens barrel 302 is a holding nmenber that hol ds
t he phot ography |lens group 101. Note that the |ens nount

301 is fastened to the I ens barrel 302 by |ens nount
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fastening screws 304a through 304d. A contact face hol ding
menber 303 is a holding unit for holding nultiple contact
faces 303a through 303k and 303m provided to a | ater-

descri bed (see Figs. 9A and 9B) first lens 100 side. The
contact face hol ding nenber 303 is fastened to the |lens
nmount 301 by | ens contact hol ding portion fastening screws
305a and 305b.

Configuration of Bayonet Claws at Canera Body 10 Side

[ 0067] Next, the nultiple bayonet claws provided to the
camera nount 201 at the canera body 10 side will be
described with reference to Figs. 4A through 6B. Figs. 4A
t hrough 4C are di agrans exenplarily describing a case of
viewi ng the canmera nount 201 according to the enbodi nent of
t he present invention fromthe photographer side (rear face
side of the camera body 10) of the camera body 10. Fig. 4A
is a dagramillustrating angle ranges that canera nount
claws (hereinafter referred to sinply as canera claws) and
camera nount recesses (hereinafter referred to sinply as
camera recesses) having the lock pin 202 as a reference
occupy in the circunferential direction of the canera nount
201. The canera recesses of the canera nount 201 are notch
portions between adjacent canera claws. Canera recesses of
t he canera nount 201 are forned further toward the outside
in the radial direction fromthe center axis of the canera

mount 201 than the canera claws of the canera nount 201.
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Al so, lens recesses of the I ens nount 301 are formed further
toward the inside in the radial direction fromthe center
axis of the lens nount 301 than the lens claws of the |ens
mount 301. Fig. 4B is a diagramillustrating angl e ranges
that nmultiple camera claws 201a through 201c occupy in the
circunferential direction of the canera mount 201. Fig. 4C
is a cross-sectional diagramtaken along cross-section |VC
IVCin Fig. 4B.

[ 0068] Note that in the follow ng description,
protrusions protruding fromrecesses in the inner radia
direction at the canera nmount side will be referred to as
camera claws, and protrusions protruding fromrecesses in
the outer diameter direction at the | ater-described | ens
mount (accessory nmount) side will be referred to as lens
mount claws. In the follow ng description, the side of the
canera nount 201 as viewed fromthe side of the photographer
(rear face of the canmera body 10) of the canera body 10 wil |
be referred to as rear face side, and the opposite side wll
be referred to as front face side (or canmera accessory side).
It should be noted that in the follow ng description,
description will be made with a case of viewi ng the canera
mount 201 fromthe rear face side as a reference, but in a
case of viewing the canmera nount 201 fromthe front face
side, angles and directions stipulating angles (clockw se,

etc.) will be reversed.
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[ 0069] A first canera claw 20l1la, second canera claw 201b
and third canmera claw 201c, are provided in order, to the
canera nount 201 in the circunferential direction (inner
radial direction), as illustrated in Figs. 4A and 4B. Wen
viewi ng the canmera nount 201 fromthe rear face side as
illustrated in Figs. 4A and 4B, the canmera claw that is
provided at a position farthest fromthe |ock pin 202 is the
first canmera claw 20la. The second canera claw 201b and
third canmera claw 201c are then consecutively provided in
order fromthe first camera claw 201a in a cl ockw se
direction.

[ 0070] Al so, recesses which are a first canmera recess
201d, second canera recess 201e, and third canera recess
201f are provided in order, to the canmera nmount 201 in the
circunferential direction (inner radial direction). Wen
viewi ng the canmera nount 201 fromthe rear face side as
illustrated in Figs. 4A and 4B, the recess that is provided
at a position nearest to the lock pin 202 is the second
canera recess 20le. The third canera recess 201f and first
canera recess 201d are then consecutively provided in order
fromthe second camera recess 20le in a clockw se direction
[0071] As illustrated in Fig. 4C, a fitting nenber 201x
that restricts novenent of the camera accessory in a
direction parallel to the optical axis when the canera

accessory is mounted, is provided to the canera nount 201



10177092KRO1TWI11 NO1BRO1IRUO1IMYO1PHO1SG1THO1VNO1

side in the circunferential direction. |In the present

enbodi nent, the dianeter of the fitting nmenber 201x in a
direction orthogonal to the optical axis at the canmera nount
201 is the nount dianeter

[ 0072] To nount the first lens 100 to the canmera body 10,
first, the canera claws of the camera body 10 are inserted
into the Il ens nmount recesses of the first lens 100, and the
| ens nount claws at the first lens 100 side are inserted
into the canmera recesses at the canmera body 10 side. This
state is a nounting start state (first state). Note that in
the foll owi ng description, accessory nount recesses wll be
referred to sinply as accessory recesses, and accessory
mount claws will be reference to sinply as accessory cl aws.
For exanple, in the case of the lens nmount 301, this is |lens
recesses and | ens cl aws.

[ 0073] The canmera mount 201 and | ens nount 301 are then
rotated relative to each other fromthe nounting start state,
wher eby the canera claws and | ens claws engage in the radial
direction orthogonal to the optical axis, and transition to
a state where the lens claws are biased by the above-

descri bed | ens nount biasing nenber 206. In this state,
relative positional relation between the canera body 10 and
the first lens 100 transitions to a | ocked state where the
lock pin 202 has fit into the | ock groove 301z as descri bed

above. This state is a nounting conplete state (second
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state). Note that in the nounting conplete state, contact
of corresponding termnals at the camera nount 201 and | ens
mount 301 is conplete.

[ 0074] As descri bed above, the canera claws and accessory
claws are so-call ed bayonet claws, and as descri bed above,
have shapes so that the first |Iens 100 can be nounted (can
be coupled) to the camera body 10 by the so-call ed bayonet
coupl i ng nethod by engagi ng of the canera claws and
accessory cl aws.

[ 0075] Note that the end portions of the camera claws
201a, 201b, and 201c, in the circunferential direction, wll
be referred to as first end portion 20lal, second end
portion 201a2, third end portion 201bl, fourth end portion
201b2, fifth end portion 201cl, and sixth end portion 201c2,
for the same of description. The end portions are denoted
with part nunerals in order fromthe first canera claw 201a
in the clockw se direction, when view ng the canera nount
201 fromthe rear face side, as described above.

[ 0076] As illustrated in Fig. 4A, the angles that the
canera claws and canera recesses occupy in the
circunferential direction of the canmera nount 201 (angle
ranges) are stipulated as follows in the present enbodi ment.
For the first canera claw 20la, the angle 6a = 48° for the
second canera claw 201b, the angle 6b = 40°, and for the

third canera claw 201c, the angle 6c = 92°. Also, for the
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first camera recess 201d, the angle is 57°, for the second
camera recess 201e, the angle is 66° and for the third
canera recess 201f, the angle is 57°.

[ 0077] Al so, when viewi ng the canera claws fromthe rear
face side of the canera body 10, the angles in the clockw se
direction where the canera claws are di sposed in the
circunferential direction of the canera nount 201 with the
position of the lock pin 202 (referred to as reference
position) as a reference are stipulated as follows. The
first camera claw 20la is di sposed between 169° to 217° with
the reference position as a start point. The second canera
claw 201b i s di sposed between 274° to 314° with the reference
position as a start point. The third canmera claw 201c is

di sposed between 20° to 112° with the reference position as a
start point.

[ 0078] Now, when view ng the canmera nmount 201 fromthe
optical axis direction in the present enbodi nent, of the

mul tiple bayonet claws, the third canera claw 201c overl aps
a first camera nount center |ine 3003 that extends in the
vertical direction fromthe center axis parallel with the
optical axis of the camera nount 201 in the radial direction
of the canera nmount 201. Note that the first camera nount
center line 3003 is a line that, in a normal position of the
canera body 10 where the lock pin 202 is situated at the

| eft side when view ng the camera nmount 201 fromthe front
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face side, extends in the gravitational direction and the
opposite direction fromthe gravitational direction, from
the center (optical axis) of the canera nount 201. That is

to say, the first canera nount center line 3003 is a

vertical line that passes through the optical axis in a
normal position of the canera. |In other words, the first
camera mount center line 3003 is a vertical line that passes

t hough the center of the camera mount 201 and orthogonal to the
center axis of the canmera nount 201 when the canera body 10 is
pl aced on a horizontal plane.

[ 0079] As opposed to this, aline that, in a vertica
position of the canmera body 10 where the lock pin 202 is
situated at the top side when view ng the canmera nount 201
fromthe front face side, extends in the gravitational
direction and the opposite direction fromthe gravitational
direction, fromthe center (optical axis) of the canera
nmount 201, is a second canera nmount center |ine 3002. That
is to say, the second canmera nount center line 3002 is a
hori zontal line that passes through the optical axis when

t he canera body 10 is in the normal position. The second
camera nount center line 3002 overlaps the | ock pin 202 and
first camera claw 20l1a in the radial direction of the |ens
mount 201. Note that the first canera nount center |ine
3003 and the second canera nount center |ine 3002 are

general | y orthogonal
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[ 0080] Figs. 5A and 5B are diagrans exenplarily
descri bi ng engagenent of the canera body 10 and first |ens
100 by camera claws at a normal position of the camera body
10 according to the enbodi nrent of the present invention.

Fig. SAis a diagramviewing a state where the first |lens
100 is nmounted to the canera body 10 fromthe front face
side. Fig. 5Bis a partial cross-sectional view of the
camera body 10 and first | ens 100 taken al ong cross-section
VB-VB in Fig. 5A. Note that in Figs. 5A and 5B, the canera
body 10 is positioned in the above-described normal position,
and, in this state, a canmera grip 204a provided to the
camera body nenber 204 is situated to the left side when
viewi ng the canera body 10 fromthe front face side.

[ 0081] Figs. 6A and 6B are diagrans exenplarily
descri bi ng engagenent of the canera body 10 and first |ens
100 by bayonet claws at a vertical position of the canera
body 10 according to the enbodi nent of the present invention.
Fig. 6Ais a diagramviewing a state where the first |ens
100 is nmounted to the canmera body 10 fromthe front face
side. Fig. 6Bis a partial cross-sectional view of the
camera body 10 and first | ens 100 taken al ong cross-section
VIB-VIBin Fig. 6A. Note that in Figs. 6A and 6B, the
camera body 10 is positioned in the above-described vertica
position, and the canera grip 204a in this state is situated

to the top side when viewi ng the canera body 10 fromthe
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front face side.

[ 0082] CGenerally, in a case of nmounting an

i nterchangeable lens to a camera, a gap occurs between the
camera and interchangeable lens in a direction orthogonal to
t he optical axis, due to dinensional tolerance of the two,
and | ooseness of the lens as to the canera increases due to
this gap. Particularly, in a case of coupling a canmera and
i nt erchangeabl e | ens by bayonet coupling, the |ooseness of
the lens is greater the farther away from positions where

t he bayonet claws engage each other in the circunferential
direction of the lens. Also, the | ooseness in the
gravitational direction (bowing) of the interchangeable |ens
as to the canera is greater due to the weight of the

i nterchangeable lens itself. Accordingly, if a subject is
i mged in a case where the | ooseness of the interchangeabl e
lens as to the canmera is great, an unnatural inmage may be
obtai ned that is unintended by the user, due to the

devi ation of optical axis of the canera and optical axis of
t he | ens.

[ 0083] Accordingly, in the present enbodinent, the third
camera claw 201c that has the wi dest angle of the canera-

si de bayonet claws overlaps the first canera nount center
line 3003 in the radial direction of the camera nount, as
illustrated in Fig. 5B. According to this configuration,

when the first lens 100 is nounted to the camera body 10,
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the first canmera nmount center |ine 3003 overlaps the
position where the third canera claw 201c and a | ater-
described third lens claw 301f are engaged. |In this case,

| ooseness (bowi ng) of the camera accessory such as the first
lens 100 or the like mounted to the canera body 10 in the
gravitational direction, can be suppressed in the norma

posi tion of which the frequency of usage is highest for
operating the inmagi ng apparatus, for exanple. Due to the
above-descri bed configuration, the gap Al illustrated in Fig.
5B can be kept from becom ng |arge, so | ooseness of the
first lens 100 as to the canera body 10 in the direction
indicated by the arrowin Fig. 5B can be suppressed.

[ 0084] Al so, in the present enbodinent, the first canera
cl aw 201a overl aps the second canera nount center |ine 3002,
as illustrated in Fig. 6B in the radial direction of the
canera nount 201. According to this configuration, when the
first lens 100 is nmounted to the canmera body 10, the second
canera nount center |ine 3002 overlaps the position where
the first canmera claw 20la and a | ater-described first |ens
cl aw 301d are engaged. |In this case, |ooseness (bow ng) of
t he canmera accessory such as the first lens 100 or the like
nmounted to the canera body 10 in the gravitational direction,
can be suppressed in the vertical position of the inmaging
apparatus as well, for exanple. Due to the above-descri bed

configuration, the gap A2 illustrated in Fig. 6B can be kept
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from becom ng | arge, so | ooseness of the first lens 100 as
to the canera body 10 in the direction indicated by the
arrow in Fig. 6B can be suppressed.
[ 0085] Al so, the angle of the third canmera claw 201c in
the circunferential direction of the canera nount 201,
situated at the top side in a case where the canera body 10
is at the normal position, is greater than the sum of angles
of the first claw 20l1a and second cl aw 201b situated at the
| ower side, as illustrated in Fig. 4B. More precisely, the
total sumof angles in the circunferential direction of the
canera claws provided to the canmera nount 201 is greater at
t he upper side of the second camera nount center line as a
reference as conpared to the |lower side. Specifically, the
sum of angle O6c and the angle 6al of the first canera claw
201a on the upper side of the second canera nount center
line 3002 is |arger than the sum of angle 6b and the angle
0a2 of the first canmera claw 20la on the | ower side of the
second canmera nount center line 3002. That is to say, the
| ayout of the camera claws and recesses is decided so as to
satisfy the two foll ow ng expressions.

6c = Ba + 6b (1)

Bal + Bc > 6a2 + 6b ... (2)
[ 0086] According to this configuration, in the norma
position of the canera body 10 regardi ng which the frequency

of usage is highest, the strength of camera claws at the
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upper side of the second canera nount center |ine 3002
(opposite side fromthe gravitational direction) that

i ndi cates the horizontal direction of the canera nount 201
can be nade to be greater than the camera claws at the | ower
side (gravitational direction). Accordingly, in the normal
position of the camera body 10 regardi ng which the frequency
of usage is highest in a state where the first lens 100 is
nmount ed, the canera body 10 according to the present

enbodi ment can reduce | ooseness (bowi ng) of the first lens
100 as to the canera body 10 in the gravitational direction.
Al so, according to the camera body 10 of the present

enbodi nent, in the normal position of the canera body 10
regardi ng which the frequency of usage is highest in a state
where the first lens 100 is nounted, deformation of canera
claws and lens claws due to the weight of the first | ens 100
itself can be suppressed.

Configuration of Bayonet Claws at First Lens 100 Side

[ 0087] Next, nultiple lens claws (accessory cl aws)
provided to the lens nount 301 at the first lens 100 side
will be described with reference to Figs. 7A and 7B. Figs.
7A and 7B are diagranms exenplarily describing a case of
viewi ng the I ens mount 301 according to the enbodi nent of
the present invention fromthe rear face side in a state
where the first lens 100 is nounted to the canera body 10

(side where the canera body 10 is attached). Fig. 7A
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exenpl arily describes angles of the claws and recesses in
the circunferential direction at the | ens nount 301 side,
and Fig. 7B is a cross-sectional view taken along cross-
section VIIB-VIIBin Fig. 7A. Note that in the foll ow ng
description, the canmera body 10 is positioned in the nornal
position in the state illustrated in Figs. 7A and 7B.

[ 0088] A first lens claw 301d, second lens claw 301le, and
third lens claw 301f, are provided in order, to the |lens
mount 301 in the circunferential direction (inner radial
direction), as illustrated in Figs. 7A. Wen view ng the
 ens mount 301 fromthe rear face side as illustrated in Fig.
7A, the lens claw that is provided at a position farthest
fromthe | ock groove 301z is the first lens claw 301d. The
second |l ens claw 301e and third | ens claw 301f are then
consecutively provided in order fromthe first lens claw
301d in a clockw se direction

[ 0089] Al so, recesses which are a first lens recess 301a,
second | ens recess 301b, and third | ens recess 301c are
provided in order, to the lens nount 301 in the
circunferential direction (inner radial direction). \When
viewing the lens nmount 301 fromthe rear face side as
illustrated in Fig. 7A, the recess that is provided at a
position nearest to the | ock groove 301z is the third |lens
recess 301c. The first lens recess 30l1la and second | ens

recess 301b are then consecutively provided in order from
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the third I ens recess 301c in a clockw se direction

[ 0090] As illustrated in Fig. 7B, a fitting nmenber 301x
that restricts novenent in a direction parallel to the
optical axis of the inmaging apparatus when nmounted on the

i magi ng apparatus, is provided to the lens nmount 301 side in
the circunferential direction. In the present enbodi nment,
the diameter of the fitting menber 301x in a direction
orthogonal to the optical axis at the |l ens nount 301 side is
t he nount di aneter.

[ 0091] Note that the end portions of the Iens claws 301d,
301e, and 301f, in the circunferential direction, will be
referred to as first end portion 301dl, second end portion
301d2, third end portion 301lel, fourth end portion 301le2,
fifth end portion 301f1, and sixth end portion 301f2. The
end portions are denoted with part nunmerals in order from
the first lens claw 301d in the cl ockwi se direction, when
viewi ng the |l ens nmount 301 fromthe rear face side, as
descri bed above.

[ 0092] As illustrated in Fig. 7A, the angles that the

l ens claws and | ens recesses occupy in the circunferenti al
direction of the Iens nmount 301 (angle ranges) are
stipulated as follows in the present enbodi nent. For the
first lens claw 301d, the angle 6d = 53°, for the second |ens
claw 30l1le, the angle 6e = 62°, and for the third I ens claw

301f, the angle 6f = 53°. Also, for the first lens recess
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301a, the angle is 52° for the second |ens recess 301b, the
angle is 44°, and for the third |l ens recess 301c, the angle
is 96°.

[ 0093] Al so, when viewing the lens claws fromthe rear
face side, the angles where the |lens claws are disposed in
the circunferential direction of the Iens mount 301 with the
position of the |l ock groove 301z (referred to as reference
position) as a reference in the clockw se direction are
stipulated as follows. The first lens claw 301d is disposed
bet ween 159° to 212° with the reference position as a start
point. The second |lens claw 301le is di sposed between 256°
to 318° with the reference position as a start point. The
third lens claw 301f is disposed between 54° to 107° with the
reference position as a start point.

[ 0094] Now, when view ng the | ens nmount 301 fromthe
optical axis direction in the present enbodi ment, of the
mul ti pl e bayonet claws, the second | ens claw 30le overlaps a
first lens nount center |ine 3005 that extends in the
vertical direction of the |lens nount 301, in the radial
direction of the Iens mount 301. Al so, when view ng the
 ens mount 301 fromthe rear face side and front face side
in the present enbodi nent, of the multiple bayonet claws,
the third lens claw 301f overlaps the first |ens nount
center line 3005 in the radial direction of the |ens nount

301.
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[ 0095] Note that the first | ens nmount center line 3005 is
aline that, in a normal position of the canera body 10 to
which the first | ens 100 has been nounted, extends in the
gravitational direction and the opposite direction fromthe
gravitational direction, fromthe center (optical axis) of

t he canmera nmount 301. In other words, the first |ens nount
center line 3005 is a vertical line that passes through a center
of the lens nmount 301 and is orthogonal to the center axis of the
I ens nmount 301 when the canmera body 10 to which the first |ens 100
is attached is placed on a horizontal plane. As opposed to this,
aline that, in a vertical position of the camera body 10 to
which the first | ens 100 has been nounted, extends in the
gravitational direction and the opposite direction fromthe
gravitational direction, fromthe center (optical axis) of

t he canera nount 301, is a second | ens nmount center line
3006. This second |l ens nmount center |ine 3006 overlaps the
| ock groove 301z and first lens claw 301d in the radial
direction of the lens nmount 301. Note that the first |ens
mount center |ine 3005 and second | ens nount center line
3006 are nutual ly orthogonal .

[ 0096] In the present enbodi ment, when the first | ens 100
is mounted to the canera body 10, the second | ens claw 301le
and third lens claw 301f overlap the first | ens nount center
line 3005 in the radial direction of the | ens nount 301, as

illustrated in Fig. 7A. According to this configuration,
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when the first lens 100 is nounted to the canmera body 10,
the first lens nount center |ine 3005 overlaps two positions
of engagi ng positions between | ens claws and canera cl aws.
In this case for exanple, in the normal position of the

i magi ng apparatus 10 regardi ng which the frequency of usage
i s highest, |ooseness (bowi ng) of the first |Iens 100 nounted
to the canera body 10 in the gravitational direction can be
reduced.

[ 0097] Al so, in the present enbodi nent, when the first

Il ens 100 is mounted to the canera body 10, the first |ens

cl aw 301d overlaps the second | ens nount center line 3006 in
the radial direction of the | ens nount 301, as illustrated
in Fig. 7A. According to this configuration, when the first
lens 100 is mounted to the canmera body 10 the second |ens
nmount center |ine 3006 overlaps the position where the first
l ens claw 301d and the first canera claw 20la engage. In
this case for exanple, in the vertical position of the

i magi ng apparatus as well, |ooseness (bow ng) of the first

l ens 100 nounted to the canera body 10 in the gravitational
direction can be reduced.

[ 0098] Also, in a state where the first lens 100 is
nmounted to the canmera body 10, the second canera nount
center line 3002 and second | ens nount center |ine 3006
overlap a | ock region where the | ock pin 202 and | ock groove

301z are fit, as described above. According to this
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configuration, in the vertical position of the canera body
10, the engaging position of the first canera claw 20l1a and
first lens claw 301d and the above-descri bed | ock region
overlap the nmount center |lines extending in the
gravitational direction and the opposite direction thereof.
According to this configuration, in the vertical position of
t he i magi ng apparatus, for exanple, |ooseness (bow ng) of
the first lens 100 nounted to the canera body 10 in the
gravitational direction can be suppressed even nore

ef fectively.

Configuration of Contact Pins in Canera Body 10

[ 0099] The configuration of the contact pins provided to
the canmera body 10 side will be described with reference to
Figs. 8A and 8B below. Figs. 8A and 8B are external
perspective views viewi ng a camera nount 201 according to

t he enbodi ment of the present invention fromthe front face
side (subject side). Fig. 8Ais an external view of the
canera nount 201 fromthe optical axis direction, and Fig.
8B is an external perspective view of the camera nount 201
from above

[ 00100] The contact hol di ng nmenber 203, and contact pins
203a through 203k and 203m that are held by the contact
hol di ng nenber 203 are di sposed followi ng the
circunferential direction of the canmera nmount 201 on the

i nner side of the camera nount 201, as illustrated in Fig.
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8A. An array line on which the contact points are di sposed
is illustrated in Fig. 8A as an array |line 3007.

[00101] The contact pins 203a through 203k and 203m are
novabl e pins that can advance and retreat (protrude and
retract) in a direction parallel to the optical axis 3000,
and are biased frombehind toward the first lens 100 side by
| eaf springs (omtted fromillustration). As described
above, the contact pins 203a through 203k and 203m have the
functions of the above-described respective termnals, and
the part numeral s by which the contact pins are denoted are
the sane as those of the termnals, to facilitate
descri pti on.

[ 00102] As illustrated in Fig. 8B, out of the contact pins
203a through 203k and 203m the contact pins 203a, 203b,
203c, and 203d are higher in the direction parallel to the
optical axis 3000 (toward the front face) as conpared to the
ot her contact pins. Although the above-descri bed
configuration is realized by differing the anount of
protrusion fromthe contact hol ding nenmber 203 in the
optical axis direction in the present enbodi nent, a
configuration may be enpl oyed where this is realized by
differing the anount of protrusion of the contact pins from
t he contact hol di ng nenber 203.

[ 00103] Generally, in a case of enploying the bayonet

coupling nethod and attachi ng/ detaching an interchangeabl e
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lens to/froma canera, the contact pins at the canera side
and the contact face on the | ens side slide over each other.
For exanple, at the camera side, contact pins other than the
contact pin situated at the edge in the rotational direction
to conplete nmounting of the interchangeable |lens slide over
one or another contact face provided to the |ens side.
Accordingly, the nore tines the canera accessory is
attached/ detached to/fromthe canera, the nore the contact
pi ns and contact faces are worn.

[ 00104] The greater the nunber of termnals is, the nore
pronounced this problemis, and the nunber of tinmes of
sliding between contact pins and contact faces increases.
Vol t age drop increases due to the contact inpedance of the
termnals rising due to wearing of the contact pins and
contact faces, and the interchangeable | ens may mal functi on,
for exanmple, due to the voltage dropping bel ow the all owabl e
vol tage range for operation of the electric circuits.

[ 00105] Accordingly, in the present enbodi nent, the
contact height of the canera-side contact pins and the

i nterchangeabl e-1 ens-side contact faces are differed in a
direction parallel to the optical axis 3000, between an
upper tier and a lower tier. Specifically, the contact
hol di ng nmenber 203 has a step in a direction parallel to the
optical axis 3000, with the contact pins 203a through 203d

bei ng provided to the upper tier, and the contact pins 203e
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t hrough 203k and 203m being provided to the lower tier. The
contact face hol ding nenber 303 also is stepped in a
direction parallel to the optical axis 3001, with the
contact pins 303a through 303d provided to the | ower tier,
and the contact pins 303e through 303k and 303m provided to
t he upper tier.

[ 00106] The upper tier of the contact hol di ng menber 203
at the canera nount 201 side is a tier protruding toward the
front face side (subject side) of the first lens 100 when
the first lens 100 is nounted to the canmera body 10. The
lower tier of the contact hol ding nenber 203 is a tier
recessed toward the rear face side (inmaging sensor 11 side)
of the canera body 10. The upper tier of the contact face
hol di ng menber 303 at the lens nount 301 side is a tier
protruding toward the rear face side (inmaging sensor 11
side) of the first Iens 100 when the first lens 100 is
nmounted to the canera body 10. The lower tier of the
contact face holding nenber 303 is a tier recessed to the
front face side (subject side) of the canera body 10.

[ 00107] In a case where the |l ens nmount 301 is nounted to

t he canmera nmount 201, the contact pins provided to the upper
tier side of the contact hol ding menber 203 and the contact
faces provided to the lower tier side of the contact face
hol di ng nenber 303 are electrically in contact anong

corresponding termnals. Also, in a case where the |lens
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nmount 301 is nounted to the canera nmount 201, the contact
pins provided to the lower tier side of the contact hol ding
menber 203 and the contact faces provided to the upper tier
side of the contact face hol ding nenber 303 are electrically
in contact anobng corresponding termnals. Accordingly, the
steps at the canera nmount 201 side and | ens nount 301 side
have a nutual |y engageabl e shape, so when nounting the |ens
nmount 301 to the canera nount face A, the contact pins at

t he canera side and contact faces at the lens side that are
provided to different steps do not cone into contact.

[ 00108] According to this configuration, when relatively
rotating the first lens 100 as to the camera body 10 from
the nounting start state to the nounting conpleted state,

t he contact pins 203e through 203k and 203m do not cone into
contact with the contact faces 303a through 303d. Al so,
when relatively rotating the first Iens 100 as to the canera
body 10 fromthe nounting conpl eted state to the nounting
start state, the contact pins 203e through 203k and 203m do
not come into contact with the contact faces 303a through
303d. That is to say, the nunber of times of sliding

bet ween contact pins and contact faces can be reduced at
both the canmera nmount 201 side and | ens nount 301 side.

[ 00109] Note that the contact pins at the canera body 10
side and the contact faces at the first |lens 100 side are

all in a non-contact state in the nounting start state of
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the first lens 100 as to the canmera body 10, so short-
circuiting anong term nals before conpletion of nounting of
the first lens 100 can be prevented.

Configuration of Contact Faces in First Lens 100

[00110] The following is a description regarding the
configuration of the contact faces provided to the first

l ens 100 side, with reference to Figs. 9A and 9B. Figs. 9A
and 9B are external perspective views of the | ens nount 301
according to the enmbodi mrent of the present invention, as
viewed fromthe side to which the camera nmount 201 is
mounted (rear face side). Fig. 9A is an external view of
the lens nmount 301 fromthe optical axis direction, and Fig.
9B is an external perspective view of the |ens nount 301
from above

[00111] The contact face hol di ng nmenber 303, and contact
faces 303a through 303k and 303mthat are held by the
contact face hol ding nenber 303 are di sposed on the inner
side of the Iens nount 301, followi ng the circunferential
direction of the lens nmount 301, as illustrated in Fig. 9A
An array line on which the contact points are disposed is
illustrated in Fig. 9A as an array |ine 3008. As described
above, the contact faces 303a through 303k and 303m have the
functions of the above-described respective termnals, and
the part nunerals by which the contact faces are denoted are

the sane as those of the termnals, to facilitate
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descri ption.

[00112] As illustrated in Fig. 9B, out of the contact
faces 303a through 303k and 303m the contact faces 303a,
303b, 303c, and 303d are lower in the direction parallel to
the optical axis 3001 as conpared to the other contact faces.
The above-described configuration is realized by differing

t he amount of protrusion of the contact face hol di ng nenber
303 in the optical axis direction in the present enbodi nent.
[00113] According to the configuration described above,
when relatively rotating the first lens 100 as to the canera
body 10 fromthe nounting start state to the nounting

conpl eted state, the contact faces 303a through 303d do not
cone into contact with the contact pins 203e through 203k
and 203m Also, when relatively rotating the first |lens 100
as to the canera body 10 fromthe nounting conpl eted state
to the mounting start state, the contact faces 303a through
303d do not cone into contact with the contact pins 203e

t hrough 203k and 203m That is to say, the number of tines
of sliding between contact pins and contact faces can be
reduced at both the canmera nount 201 side and | ens nount 301
si de.

[ 00114] Al so, the contact face hol ding nenber 303 has a
first guiding inclined face 303n and a second gui di ng
inclined face 303p for draw ng correspondi ng contact pins

toward the rear face direction (imaging sensor 11 side) when
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mounting the first lens 100 to the canera body 10, as
illustrated in Fig. 9B. According to this configuration,

t he contact pressure of the contact pins provided to the
camera body 10 side as to the contact face hol di ng nmenber
303 gradual |y changes, whereby deformation and wear of the
contact pins provided to the canera body 10 can be reduced.
Operations of Attaching First Lens 100 to Camera Body 10

[ 00115] Next, the operations at the tine of nounting the
first lens 100 to the canera body 10 will be described with
reference to Figs. 10A and 10B. Figs. 10A and 10B are

di agrans exenplarily describing a contact state between
termnals on the canmera body 10 and first |ens 100 accordi ng
to the enbodi nent of the present invention. Fig. 10Ais a
di agram for describing the contact state of the termnals in
the nmounting start state where nmounting of the first |ens
100 to the canera body 10 has been started. Fig. 10Bis a
di agram for describing the contact state of the termnals in
t he nmounting conpl eted state where nounting of the first
lens 100 to the canera body 10 has been conpleted. Note
that in the state illustrated in Fig. 10A, the contact pins
203a and 203b at the canera nmount 201 side in the optical
axis direction overlap the contact faces 303m and 303k at
the lens nount face B side. However, the height of the
contact hol di ng nenber 203 and the contact face hol di ng

menber 303 in the direction parallel with the optical axis
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is made to differ for each region, as described above, none
of the contact pins and contact faces come into contact in
the state illustrated in Fig. 10A

[ 00116] The state illustrated in Fig. 10B is a state where
the first lens 100 has been rotated by generally 60° as to
the canmera body 10 fromthe state illustrated in Fig. 10A
toward the direction indicated by the arrow (see Fig. 10A).
That is to say, in the present enbodinment, the relative
rotational angle of the canera body 10 and first |ens 100
fromthe nounting start state to the nmounting conpl eted
state is generally 60°. Note that in the state illustrated
in Fig. 10B, the lock pin 202 is in the state of fitting the
| ock groove 301z (I ocked).

[00117] Rotating the first Iens 100 by generally 60° as to
t he canmera body 10 guides the first lens claw 301d into the
rear face side (imaging sensor 11 side) of the first canera
claw 20l1a and the two are engaged with each other in the
optical axis direction. Also, in this state, the second

l ens claw 301e is guided into the rear face side (inmaging
sensor 11 side) of the second canera claw 201b, and these
are engaged with each other in the optical axis direction.
Also, in the is state, the third lens claw 301f is guided
into the rear face side (imaging sensor 11 side) of the
third canmera claw 201c, and these are engaged with each

other in the optical axis direction. Further, the positions
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of the lens claws provided to the first lens 100 are
positioned by being biased toward the rear face side by the
| ens nount biasing nmenber 206 provided to the canmera nount
201 side, thereby coupling the canera body 10 and the first
| ens 100.

[00118] Al so, the contact pins at the canera body 10 side
are pressed toward the rear face side (imaging sensor 11
side) by the first guiding inclined face 303n and second
guiding inclined face 303p. The contact pins of the canera
body 10 conme into contact with correspondi ng places on the
contact faces 303a through 303k and 303m at the | ens nount
301 side in a state of being pressed, and cone into contact
with the respectively corresponding contact faces in the
nmounting conpleted state. Note that at this tine, the
contact pin 203m provided to the canera nmount 201 side and
t he contact face 303e provided to the I ens nount 301 start
comng into contact first.

Basi ¢ Configuration of Conversion Adapter

[00119] Next, the basic configuration of a conversion
adapter (adapter device) that is a camera accessory
nountable to the canera nount 201 of the above-described
canera body 10 will be described with reference to Figs. 11A
through 12B. Figs. 11A and 11B are di agrans descri bing the
first conversion adapter 40 that is nountable to the canera

body 10, and a second lens unit 50. Fig. 11A illustrates an
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external perspective view of the second | ens unit 50 having
been mounted to the camera body 10 via the first conversion
adapter 40. Fig. 11B illustrates an external perspective
view of a state where the canera body 10, first conversion
adapter 40, and second |lens unit 50 have each been detached.
Note that the second lens unit (hereinafter referred to as
second |l ens) 50 has a | ens nount 501 that is short in flange
focal distance, but has the same nount dianeter as the
canera nount 201, as to the canera body 10. That is to say,
t he second |l ens 50 has the sanme nount dianmeter as the above-
described first lens 100, but unlike the first lens 100, is
a canmera accessory that is not conpatible with direct
nmounting to the canera body 10.

[ 00120] Figs. 12A and 12B are diagrans for describing the
second conversi on adapter 70 the is nmountable to a camera
body 60 and the first lens 100. Fig. 12A illustrates an
external perspective view of a state where the first |ens
100 is nmounted to the canera body 60 via the second
conversion adapter 70, and Fig. 12B illustrates an external
perspective view where the canera body 60, second conversion
adapter 70, and first lens 100 have each been detached.

[ 00121] Now, in a case where a lens unit with a | ong
flange focal distance is directly nounted to an i maging
apparatus with a short flange focal distance, trouble wll

occur such as the focal point not being forned at an
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accurate position or the like, and imging a subject in this
way Will result in an unnatural image bei ng obtained. For
exanpl e, the above problemw || occur if the second |ens
unit 50 that has a long flange focal distance is nounted to
t he above-descri bed canera body 10.

[ 00122] In the same way, in a case where a lens unit with
a short flange focal distance is directly nounted to an

i mgi ng apparatus with a long flange focal distance, trouble
wi Il occur such as the focal point not being fornmed at an
accurate position or the like, and imging a subject in this
way Wi Il result in an unnatural inmage being obtained. For
exanpl e, the above problemw |l occur if the first Iens 100
that has a short flange focal distance is nounted to the
canera body 60 serving as a second inmagi ng apparatus that
has a | onger flange focal distance than the above-descri bed
canera body 10.

[ 00123] Particularly, the canera body 10 and canera body
60, and the first |l ens 100 and second | ens 50, have the sane
mount dianmeter, it is difficult for a user to judge which

i magi ng apparatuses and which lens units have flange focal

di stances that are conpatible for direct nounting.

[ 00124] Accordingly, it is preferable that only lens units
that are conpatible can be directly nounted to a certain

i magi ng apparatus, so that imaging apparatuses and | ens

units that have mutually inconpatible flange focal distances
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are not erroneously directly nounted.

[ 00125] Also, in a case of nmounting an inconpatible Iens
unit to an imagi ng apparatus, a conversion adapter needs to
be interposed between the two to adjust the flange foca

di stance. However, in a case where one side of the
conversion adapter is nounted to the imagi ng apparatus and a
lens unit conpatible with direct nounting to the inmaging
apparatus is nounted to the other side of the conversion
adapter, the focal point may not be accurately fornmed, as
descri bed above. Accordingly, the one side and other side
of the conversion adapter preferably have configurations to
restrict inmaging apparatuses and canera accessories that are
directly nount abl e.

[ 00126] Specifically, in a case of nounting a | ens unit
having a long flange focal distance to an inagi ng apparatus
havi ng a short flange focal distance, a conversion adapter
is preferable where one end side is only nountable to this

i magi ng apparatus, and the other end side is only nmountable
to this lens unit. Also, in a case of nmounting a |lens unit
having a short flange focal distance to an inmagi ng appar atus
having a long flange focal distance, a conversion adapter is
preferable where one end side is only nountable to this

i magi ng apparatus, and the other end side is only nountable
to this lens unit.

[ 00127] The first conversion adapter 40 has the | ens nount
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1301 attached to an adapter barrel 40a by fastening screws
(omtted fromillustration), at one end side in the optical
axis direction. This lens nmount 1301 is an accessory nount
that is detachable fromthe canera nount 201 provided to the
camera body 10 descri bed above.

[ 00128] A canera nount 1401 is attached to the adapter
barrel 40a by fastening screws (omtted fromillustration),
at the other end side of the first conversion adapter 40 in
the optical axis direction. This canmera nount 1401 is a
canera nount that is detachable fromthe |Iens nmount 501 of

t he second lens 50. Note that the canera nmount 1401 of the
first conversion adapter 40 is attached so that the inmaging
pl ane of the inmaging sensor 11 of the will be situated at a
position corresponding to the flange focal distance of the
second | ens 50.

[ 00129] The second conversion adapter 70 has the |ens
nmount 1501 attached to an adapter barrel 70a by fastening
screws (omtted fromillustration), at one end side in the
optical axis direction. This |lens nmount 1501 is an
accessory nmount that is detachable fromthe canera nount 401
provi ded to the canera body 60.

[ 00130] The canera nmount 1201 is attached to the adapter
barrel 70a by fastening screws (onmitted fromillustration),
at the other end side of the second conversion adapter 70 in

the optical axis direction. This canmera nount 1201 is a
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canera nount that is detachable fromthe |Iens nmount 301 of
the first I ens 100, as described above.

[ 00131] Note that a first optical nenber 70la and a second
opti cal menber 701b are provided to the second conversion
adapter 70, between the adapter barrel 70a and the |ens
nmount 1501 in the optical axis direction. The first optical
menber 70l1a and second optical nenmber 701b enable the second
conversion adapter 70 to extend length of the flange focal

di stance of the first lens 100 in accordance with the

i mgi ng plane of the imagi ng sensor disposed in the canera
body 60. Wiile the optical nmenbers have been illustrated as
two | enses for the sake of convenience, this is not
restrictive.

Configuration of First Conversion Adapter 40

[ 00132] Next, the angl es (phases) at which bayonet claws
are di sposed on the circunferential direction of the camera
nmount and | ens nount of the first conversion adapter 40 wl |
be described with reference to Fig. 13A through Fig. 17D
Figs. 13A through 13C are diagranms for exenplarily
descri bi ng di spl acenent angl es of bayonet claws in the
camera nount 1401 provided on one end of the first
conversion adapter 40. Fig. 13Ais a diagramillustrating
angl e ranges that canmera claws and canera recesses occupy in
the circunferential direction of the camera nmount 1401 with

the lock pin 1401z as a reference, as viewed fromthe rear
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face side (canera body 10 side). Fig. 13B is a diagram
illustrating angle ranges that nultiple canmera claws 1401a

t hrough 1401c occupy in the circunferential direction of the
camera nount 1401, as viewed fromthe rear face side (canera
body 10 side). Fig. 13Cis a cross-sectional diagramtaken
al ong cross-section XIIIB-XIIIBin Fig. 13B.

[ 00133] The first conversion adapter 40 is a nount adapter
used for nounting the second |lens unit 50 that has a | ong
flange focal distance to the canera body 10 that has a short
flange focal distance. Accordingly, it is preferable for
the first conversion adapter 40 to be configured such that

t he canera body 60 that has a long flange focal distance
cannot be directly nmounted to the |l ens nount 1301, and the
first lens 100 that has a short flange focal distance cannot
be directly mounted to the canera nmount 1401. According to
this configuration, the positional relation of claws and
recesses can be satisfied so that the | ens nount 1301

provi ded to one end (first end) of the first conversion
adapter 40 and the canmera nount 1401 provided to the other
end (second end) cannot each be directly nounted.

[ 00134] A first canera claw 1401a, second canera claw
1401b, and third canera claw 1401c, are provided in order,
to the canera nount 1401 in the circunferential direction
(inner radial direction). Wen view ng the canera nount

1401 fromthe rear face side as illustrated in Fig. 13A the
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camera claw that is provided at a position farthest fromthe
| ock pin 1401z is the first camera claw 140la. The second
canera cl aw 1401b and third canera claw 1401c are then
consecutively provided in order fromthe first canmera claw
1401a in a clockw se direction

[ 00135] Al so, recesses which are a first canmera recess
1401d, second canera recess 140le, and third canera recess
1401f are provided in order, to the canera nmount 1401 in the
circunferential direction (inner radial direction). When
viewi ng the canera nmount 1401 fromthe rear face side as
illustrated in Fig. 13A, the recess that is provided at a
position nearest to the |l ock pin 1401z is the second canera
recess 140le. The third canmera recess 1401f and first
canera recess 1401d are then consecutively provided in order
fromthe second canera recess 140le in a clockw se direction
[ 00136] As illustrated in Fig. 13C, a fitting nmenber 1401x
that restricts novenent of the camera accessory in a
direction parallel to the optical axis when the canera
accessory is mounted, is provided to the canera nount 1401
side. In the present enbodi nent, the dianeter of the
fitting menber 1401x in a direction orthogonal to the
optical axis at the canmera nmount 1401 side is the nount

di aneter.

[00137] The way of bayonet coupling of the first

conversion adapter 40 and second lens 50 is the generally
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the same as the way of bayonet coupling of the camera body
10 and first lens 100 descri bed above, so description wll
be omtted.

[ 00138] Note that the end portions of the canmera claws
1401a, 1401b, and 1401c, in the circunferential direction,
will be referred to as first end portion 140l1al, second end
portion 1401a2, third end portion 1401bl, fourth end portion
1401b2, fifth end portion 1401cl, and end portion 1401c2,

for the sake of description. The end portions are denoted
with part nunerals in order fromthe first canera claw 1401la
in the clockw se direction, when view ng the canera nount
1401 fromthe rear face side, as described above.

[00139] As illustrated in Fig. 13A, the angles that the
canera claws and canera recesses occupy in the
circunferential direction of the canmera nount 1401 (angle
ranges) in the first conversion adapter 40 according to the
present enbodi nent are stipulated as follows. For the first
canera cl aw 140l1a, the angle 061 = 56°, for the second canera
cl aw 1401b, the angle 62 = 62°, and for the third canera cl aw
1401c, the angle 63 = 62°. Also, for the first camera recess
1401d, the angle is 57°, for the second canera recess 1401e,
the angle is 66°, and for the third canera recess 1401f, the
angle is 57°. That is to say the canmera nount 1401 has
different angles for the canera claws with respect to the

above-descri bed canmera nount 201 of the canera body 10, but
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the angles of the canera recesses are the sane.

[ 00140] Al so, when viewing the canmera claws fromthe rear
face side of the first conversion adapter 40, the angles
where the canera claws are disposed on the circunferenti al
direction of the canera nmount 1401 with the position of the
| ock pin 402 (referred to as reference position) as a
reference are stipulated as follows. The first canmera claw
1401a is di sposed between 159° to 215° with the reference
position as a start point. The second canera claw 1401b is
di sposed between 272° to 334° with the reference position as
a start point. The third canera claw 1401c is di sposed

bet ween 40° to 102° with the reference position as a start
poi nt .

[00141] Next, Figs. 14A and 14B are diagrans exenplarily
descri bi ng angl es of disposing the bayonet claws on the |ens
mount 1301 provided to the other end of the first conversion
adapter 40. Fig. 14A is a diagramillustrating angle ranges
t hat camera claws and canera recesses occupy in the
circunferential direction of the canera nount 1401 with the
| ock groove 1301z as a reference, as viewed fromthe rear
face side. Fig. 14Bis a diagramillustrating angl e ranges
that multiple | ens recesses 1301a through 1301c occupy in
the circunferential direction of the canera nount 1301, as
viewed fromthe rear face side.

[00142] The angl es (angl e ranges) that the | ens recesses
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occupy in the circunferential direction of the |ens nount
1301 are, represented by 64 as the angle of the first |ens
recess 130l1a and 65 as the angle of the second | ens recess
1301b, as illustrated in Fig. 14B. Note that the angle so
di sposing the claws and recesses on the | ens nmount 1301 of
the first conversion adapter 40 is the sanme as the |lens
mount 301 of the first | ens 100 descri bed above, and
accordingly description will be omtted.

[ 00143] The angles of the claws and recesses in the
circunferential direction, on the |Iens mount 1301 and canera
mount 1401 provided to the first conversion adapter 40, wll
be conpared. For exanple, at the |lens nount 1301 side, the
angle 65 of the second | ens recess 1301b having the snall est
angle is 44°, whereas, at the canera nount 1401 side, the
angle 61 of first canera claw 1401a havi ng the snal | est
angle is 56°. That is to say, the claw having the small est
angl e at the canera nmount 1401 side is larger than the
recess having the smallest angle at the | ens nount 1301 side
(65 < 01). In this case, of the recesses on the |ens nount
1301 side and the claws on the canera nount 1401 side, at

| east one or nore |ens recess and canmera claws w ||
interfere with each other. Accordingly, even if an attenpt
is made to nount the lens unit to the camera body so that
the optical axis at the canmera nount 1401 side and |ens

mount 1301 side are generally parallel, the claws and
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recesses interfere, so the lens unit cannot be nmounted to

t he canmera body.

[ 00144] However, if only one claw and recess are
interfering, there may be cases where claws of the canera
nmount side can be inserted into recesses of the |ens nount
side. Figs. 15A and 15B are diagrans exenplarily descri bing
a nounting nmethod of a predeterm ned imagi ng apparatus 1000
and a predetermned |l ens unit 2000 having claws and recesses
that interfere with each other. Fig. 15A is a diagram
exenpl arily describing a frontal view of partway through
nmounting a predetermned lens unit to a predeterm ned

i magi ng apparatus that have claws and recesses that
interfere with each other. Fig. 15B is a cross-sectional

vi ew taken al ong cross-section XVB-XVB in Fig. 15A

[ 00145] For exanple, in a state where the optical axis of
the I ens nount side is obliquely inclined as to the optical
axis of the canera nmount side, one end of a canera clawis
inserted into a lens recess, and fromthis state, the |lens
mount and camera nount are rotated relatively to each other
as illustrated in Figs. 15A and 15B. 1In this case, even if
the canmera claws and | ens recesses originally interfere with
each other, this interference with each other is resolved
during the relative rotation of the | ens nmount and camera
nmount, and transition can be nmade to a state where the

canera claw is inserted into this |ens recess. In this case,
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if there are no other canera claws and | ens recesses
interfering, the lens unit can be nounted to the canera body.
[ 00146] Accordingly, the claws and recesses on the | ens
nmount 1301 side and camera nount 1401 side are di sposed such
that the angle of a predeterm ned | ens recess adjacent to a
reference lens clawis smaller than the angle of two canera
claws adjacent to a reference canera recess. Specifically,
in the present enbodi nent, the angles 64 and 65 of the first
| ens recess 130l1a and second | ens recess 1301b adjacent to
the first lens claw 1301d are smaller than the angles 61 and
02 of the first camera claw 140la and second canera cl aw
1401b adj acent to the first canera recess 1401d. That is to
say, 04 (52°) is smaller than 81 (56°), and 65 (44°) is

smal ler than 62 (62°) (64 < 01, 65 < 02). Accordingly, even
if an attenpt is made to insert the first lens claw 1301d
into the first camera recess 1401d, the second | ens claw
1301e interferes with the second canera claw 1401b in a sure
manner, as well does the third lens claw 1301f with the
first canera claw 1401a, as illustrated in Figs. 16A and 16B
[00147] Figs. 16A and 16B are di agrans exenplarily
describing the way in which claws interfere with each other
when attenpting to nount the | ens nount 1301 side to the
camera nount 1401 side according to the enbodi nent of the
present invention. Fig. 16A illustrates the way in which

the third I ens claw 1301f and the first canmera cl aw 1401a
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interfere, and Fig. 16B illustrates the way in which the
second |l ens claw 1301e and the second canera claw 1401b
interfere.

[ 00148] As descri bed above, inconpatible lens units and

i magi ng apparatuses, and the nount portions of conversion
adapters are configured so that two claws of each other out
of the claws that an inconpatible Ilens unit and imaging
apparatus have interfere with each other in the present
enbodi ment. According to this configuration, the risk of an
i nconpatible lens unit being erroneously nounted to an

i magi ng apparatus, or an inconpatible lens unit and inmaging
apparatus being erroneously nmounted to nount units provi ded
to both ends of a conversion adapter, can be reduced.

[ 00149] However, even in a case where the above conditions
are satisfied, there nay be cases where, when attenpting to
insert three claws into inconpatible recesses, for exanple,
two claws are inserted into recesses dependi ng on the angles
of the claws and recesses. Accordingly, the present

enbodi ment further takes a configuration where the angles of
at | east two adjacent |lens recesses are snaller than the
angl es of all canmera claws. Specifically, in the present
enbodi nent, the angles 84 and 65 of the first | ens recess
1301a and second |l ens recess 1301b in the circunferential
direction are smaller than the angles 61 through 63 of the

first through third canera claws 1401a through 1401c in the
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circunferential direction. That is to say, the relation
between the claws and recesses at the [ ens nount 1301 side
and the canera nount 1401 side according to the present
enbodi ment satisfy 64 < 061, 64 < 062, 64 < 63, 65 < 61, 65 <
62, and 65 < 063.

[ 00150] Figs. 17A through 17D is a diagram exenplarily
describing a case of attenpting to insert inconpatible claws
into recesses at the |lens nount 1301 side and canera nount
1401 side according to the enbodi nrent of the present
invention. Fig. 17A illustrates the way in which the third
| ens claw 1301f and third canera claw 1401c interfere in a
case of attenpting to insert the first lens claw 1301d into
the third camera recess 1401f. Fig. 17B illustrates the way
in which second I ens claw 1301e and first canera claw 1401la
interfere in a case of attenpting to insert the first lens
claw 1301d into the third canera recess 1401f. Fig. 17C
illustrates the way in which the third | ens claw 1301f and
second canera claw 1401b interfere in a case of attenpting
toinsert the first lens claw 1301d into the second canera
recess 140le. Fig. 17D illustrates the way in which the
second |l ens claw 1301e and third canmera claw 1401c interfere
in a case of attenpting to insert the first lens claw 1301d
into the second canera recess 1401le.

[ 00151] As illustrated in Figs. 17A through 17D, the | ens

claws and canera claws interfere in at |least two places in
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t he present enbodi ment, regardl ess of the relative
rotational angle of the I ens nount 1301 and canera nount
1401. According to this configuration, erroneous nounting
of a lens unit and conversion adapter having the | ens nount
301 or the lens nmount 1301 to an inmagi ng apparatus and
conver si on adapter having the camera nount 401 or the canera
mount 1401 can be prevented even nore effectively.
Configuration of Second Conversion Adapter 70

[ 00152] Next, the angl es (phases) at which bayonet claws
are di sposed on the circunferential direction of the camera
mount and | ens nount of the second conversion adapter 70
will be described with reference to Figs. 18A through 21D

[ 00153] The second conversion adapter 70 i s a nount
adapter used for nounting the first lens 100 that has a
short flange focal distance to the canera body 60 that has a
long flange focal distance. The |ens nmount 1501 is provided
at one end (third end) side of the second conversi on adapter
70, and the canera nmount 1201 is provided at the other end
(fourth end). Note that the canera nmount 1201 of the second
conversion adapter 70 has the sanme configuration as the
camera nount 201 of the canera body 10 that is the first

i magi ng apparatus descri bed above. Also, the | ens nount
1501 of the second conversion adapter 70 has the sane
configuration as the lens nmount 501 of the second | ens 50

descri bed above.
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[ 00154] Accordingly, it is preferable for the second
conversion adapter 70 to be configured such that the camera
body 10 that has a short flange focal distance cannot be
directly nounted to the |Iens nount 1501, and the second |ens
50 that has a long flange focal distance cannot be directly
nmounted to the canera nmount 1201. This configuration can be
realized by satisfying the positional relation of claws and
recesses so that the | ens nount 1501 provided to one end
(third end) of the second conversion adapter 70 and the
camera nount 1201 provided to the other end (fourth end)
cannot each be directly nounted.

[ 00155] Figs. 18A and 18B are diagrans exenplarily

descri bing angl es of disposing bayonet claws in the canera
nmount 1201 provi ded on one end of the second conversion
adapter 70. Fig. 18A is a diagramillustrating angle ranges
t hat camera claws and canera recesses occupy in the
circunferential direction of the camera nount 1201 with the
lock pin 202 as a reference, as viewed fromthe rear face
side. Fig. 18Bis a diagramillustrating angl e ranges that,
regarding multiple canera claws 120l1a through 1201c, the
claws occupy in the circunferential direction of the camera
mount 1201, as viewed fromthe rear face side. Note that

t he angl es of disposing the claws and recesses on the canera
nmount 1201 of the second conversion adapter 70 are the sane

as the canera nmount 1201 of the canmera body 10 descri bed
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earlier, so description will be omtted.

[ 00156] As illustrated in Fig. 18B, the angle fromthe
sixth end 1201c2 of the third canera claw 1201c to the third
end 1201bl of the second canera claw 1201b, in the
circunferential direction of the canera nmount 1201 incl uding
the first canera claw 1201a, is 66 (162°). The angle from

t he second end 1201a2 of the first canera claw 120l1a to the
fifth end 1201cl of the third canera claw 1201c, in the
circunferential direction of the canera nmount 1201 incl uding
t he second canera claw 1201b, is 67 (163°). The angle from
the fourth end 1201b2 of the second canera claw 1201b to the
first end 1201al of the first canera claw 1201a, in the
circunferential direction of the canera nmount 1201 incl uding
the third canmera claw 1201c, is 68 (215°).

[ 00157] Next, Figs. 19A through 19C are di agrans

exenpl arily describing angle so disposing bayonet claws in a
| ens mount 1501 provided on the other end of the second
conversion adapter 70. Fig. 19A is a diagramillustrating
angl e ranges that lens claws and | ens recesses occupy in the
circunferential direction of the | ens nount 1501 with the

| ock pin 1501z as a reference, as viewed fromthe rear face
side. Fig. 19Bis a diagramillustrating angl e ranges where
recesses are provided regarding the multiple | ens recesses
1501a through 1501c in the circunferential direction of the

| ens nount 1501, as viewed fromthe rear face side. Fig.
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19C is a cross-sectional diagramtaken al ong cross-section
XIXC-XIXCin Fig. 19B

[ 00158] A first lens claw 1501d, second | ens claw 1501e,
and third lens claw 1501f, are provided in order, to the
canera nount 1501 in the circunferential direction (inner
radial direction). Note that in a case of viewing the |ens
mount 1501 fromthe rear face side as illustrated in Fig.
19A, the lens claw that is provided at a position farthest
fromthe | ock groove 1501z is the first |ens claw 1501d.

The second | ens claw 1501e and third |l ens claw 1501f are

t hen consecutively provided in order fromthe first |ens
claw 1501d in a cl ockw se direction

[ 00159] Al so, recesses which are a first lens recess 1501a,
second | ens recess 1501b, and third |l ens recess 1501c are
provided in order, to the lens nount 1501 in the
circunferential direction (inner radial direction). Note
that in a case of viewing the | ens nmount 1501 fromthe rear
face side as illustrated in Fig. 19A, the recess that is
provi ded at a position nearest to the | ock groove 1501z is
the third |l ens recess 1501c. The first |ens recess 1501a
and second | ens recess 1501b are then consecutively provided
in order fromthe third |l ens recess 1501c in a cl ockw se
direction.

[ 00160] Note that the end portions of the lens claws 1501d,

1501e, and 1501f, in the circunferential direction, will be
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referred to as first end portion 1501d1, second end portion
1501d2, third end portion 1501el, fourth end portion 1501e2,
fifth end portion 1501f1, and sixth end portion 1501f2, for
t he sake of description. The end portions are denoted with
part nunerals in order fromthe first lens claw 1501d in the
cl ockwi se direction, when viewing the | ens nount 1501 from
the rear face side, as described above.

[ 00161] As illustrated in Fig. 19A, the angles that the

l ens claws and | ens recesses occupy in the circunferenti al
direction of the | ens nmount 1501 (angle ranges) are
stipulated as follows. The angle of the first |lens cl aw
1501d is 53° the angle of the second |ens claw 1501e is 62°,
and the angle of the third lens claw 1501f is 53°. That is
to say, the angles of the lens claws on the | ens nount 1501
side are the sane as the angles of the lens claws on the
 ens nount 1301 side described earlier.

[ 00162] On the other hand, the angles of the |ens recesses
at the lens nmount 1501 side differ fromthe angles of the

| ens recesses at the I ens nount 1301 side described above.
Specifically, the angle of the first lens recess 1501a is
60°, the angle of the second | ens recess 1501b is 66°, and
the angle of the third |l ens recess 1501c is 66°.

[ 00163] Al so, when viewing the lens claws fromthe rear
face side of the canera body 10, the angles in the clockw se

direction where the |l ens claws are disposed on the



10177092KRO1TWI11 NO1BRO1IRUO1IMYO1PHO1SG1THO1VNO1

circunferential direction of the | ens mount 1501 with the
position of the | ock groove 1501z (referred to as reference
position) as a reference are stipulated as follows. The
first lens claw 1501d is di sposed between 157° to 210° with
the reference position as a start point. The second | ens
cl aw 1501e is di sposed between 276° to 338° with the
reference position as a start point. The third |lens claw
1501f is disposed between 44° to 97° with the reference
position as a start point.

[ 00164] As illustrated in Fig. 19C, a fitting nmenber 1501x
that restricts novenent of the inmaging apparatus in a
direction parallel to the optical axis when nounted to the
i magi ng apparatus is provided to the |l ens nmount 1501 side.
In the present enbodi nent, the dianeter of the fitting
menber 1501x in a direction orthogonal to the optical axis
at the canera nount 1501 side is the nmount dianmeter. The
nount dianeters of the camera nounts and | ens nounts

descri bed above are generally the sanme |ength.

[ 00165] As illustrated in Fig. 19B, the angle fromthe
fifth end 1501f1 of the third I ens claw 1501f to the second
end 1501d2 of the second | ens claw 1501d, in the
circunferential direction of the | ens nount 1501 i ncl udi ng
the first lens recess 1501a, is 69 (166°). The angle from
the first end 1501dl1 of the first lens claw 1501d to the

fourth end 1501e2 of the second | ens claw 1501e, in the
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circunferential direction of the | ens nmount 1501 i ncl udi ng

t he second | ens recess 1501b, is 610 (181°). The angle from
the third end 1501el of the second | ens claw 1501e to the
sixth end 1501f2 of the third | ens claw 1501f, in the
circunferential direction of the | ens nount 1501 i ncl udi ng
the third l ens recess 1501c, is 611 (181°).

[ 00166] The angles of the claws and recesses in the
circunferential direction will be conpared between the
canera nount 1201 and | ens nmount 1501 provided to the second
conversion adapter 70. For exanple, the angle (92°) of the
third canera claw at the canera nount 1201 side is |arger
than the angles (66°) of the second and third | ens recesses
1501b and 1501c that are the |argest angle of the |ens
recesses at the lens nmount 1501 side. That is to say, the
angl e of at |east one canmera claw at the canera nmount 1201
side is larger than the angle of the |lens recess having the
| argest angle at the | ens nmount 1501 si de.

[00167] In this case, of the claws at the canera nount
1201 side and recesses at the |l ens nmount 1501 side, at | east
one or nore canera claw and lens recess interfere with each
other. Accordingly, even if an attenpt is made to nount the
lens unit to the canmera body so that the optical axis at the
canera nount 1201 side and | ens nmount 1501 side are
general ly parallel to each other, the claws and recesses

interfere, so the lens unit cannot be npunted to the canera
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body.

[ 00168] However, if only one claw and recess are
interfering, there may be cases where claws of the canera
nmount side can be inserted into recesses of the | ens nount
side, in the same way as the description of the first
conversi on adapter nade above. For exanple, there are cases
where, in a state where the optical axis of the | ens nount
side is obliquely inclined as to the optical axis of the
camera nount side, one end of a canera clawis inserted into
a lens recess, and the | ens nount and canera nmount are
rotated rel ative to each other, and the |lens unit can be
nmounted to the canera body.

[ 00169] Accordingly, in the present enbodi nent, the claws
and recesses at the canmera nount 1201 side and the |ens
nmount 1501 side are disposed so as to satisfy 66 < 69 and 67
< 010 in the circunferential direction. Figs. 20A and 20B
are di agrans exenplarily describing the way in which cl aws
interfere with each other, when attenpting to nount a
reference claw at the |l ens nount 1501 side to a reference
recess at the camera nount 1201 side according to the

enbodi nent of the present invention. Fig. 20A illustrates
the way in which the third | ens claw 1501f and the third
camera claw 1201c interfere, and Fig. 20B illustrates the
way in which the second | ens claw 1501e and the third camera

claw 1201c interfere.
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[ 00170] As illustrated in Figs. 20A and 20B, in a case
where the reference first lens claw 1501d is attenpted to be
inserted into the reference canmera recess 1201d, for exanpl e,
the third camera claw 1201c interferes with the second and
third lens claws 1501e and 1501f.

[00171] That is to say, as viewed fromthe rear face side,
the total sum of the angles of one reference | ens claw,

anot her lens claw adjacent thereto in the cl ockw se
direction, and a lens recess situated between these |ens
claws, is taken as a first angle. Also, as viewed fromthe
rear face side, the total sumof the angles of one reference
camera recess, another canera recess adjacent thereto in the
cl ockwi se direction, and a canera claw portion situated

t herebetween, is taken as a second angle. Also, as viewed
fromthe rear face side, the total sumof the angles of one
reference | ens claw, another |lens claw adjacent thereto in

t he counterclockw se direction, and a | ens recess situated
between these lens claws, is taken as a first angle. Al so,
as viewed fromthe rear face side, the total sumof the
angl es of one reference canera recess, another canmera recess
adj acent thereto in the counterclockw se direction, and a
camera claw portion situated therebetween, is taken as a
fourth angle. According to the present enbodinent, it is
sufficient to layout the claws and recesses at the canera

mount 1201 side and | ens nobunt 1501 side such that the first
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angl e descri bed above is |arger than the second angle, and
the third angle is larger than the fourth angl e.

[00172] According to this configuration, at least two |ens
claws and one canera claw interfere with each other. Thus,
the risk of an inconpatible |Iens unit being erroneously
nmounted to an i magi ng apparatus, or an inconpatible |ens
unit and imagi ng apparatus being erroneously nounted to
nmount units provided to both ends of a conversion adapter,
can be reduced.

[00173] However, even in a case where the above conditions
are satisfied, there may be cases where, when attenpting to
insert three claws into inconpatible recesses, for exanple,
two claws are inserted into recesses dependi ng on the angles
of the claws and recesses. Accordingly, the claws and
recesses at the canera nount 1201 side and | ens nount 1501
side are disposed in the circunferential direction so as to
satisfy 66 < 09, 66 < 010, 66 < 011, 67 < 09, 67 < 010, and 67
< 011. That is to say, as viewed fromthe rear face side,
the total sum of the angles of two claws other than the
reference cl aw descri bed above, and a | ens recess situated

t herebetween, is taken as a fifth angle. According to the
present enbodinment, it is sufficient to |layout the claws and
recesses at the canera nount 1201 side and | ens nount 1501
side such that the second angle and fourth angl e described

above are smaller than any of the first angle, third angle,
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and fifth angle.

[ 00174] Figs. 21A through 21D are di agrans exenplarily
describing the way in which claws interfere with each other,
when attenpting to nmount a claw other than the reference
claw at the | ens nount 1501 side to a reference recess at

t he canmera mount 1201 side according to the enbodi nent of
the present invention. Fig. 21Aillustrates the way in
which the first lens claw 1501d and the third canera claw
1201c interfere in a case of attenpting to insert the second
I ens claw 1501e into the first canera recess 1201d. Fig.
21B illustrates the way in which the third | ens claw 1501c
and the third canera claw 1201c interfere in a case of
attenpting to insert the second |l ens claw 1501e into the
first camera recess 1201d. Fig. 21Cillustrates the way in
whi ch the second | ens claw 1501e and the third canmera cl aw
1201c interfere in a case of attenpting to insert the third
| ens claw 1501f into the first canera recess 1201d. Fig.
21D illustrates the way in which the first |ens claw 1501d
and the third canmera claw 1201c interfere in a case of
attenpting to insert the third I ens claw 1501f into the
first camera recess 1201d.

[00175] As illustrated in Figs. 21A through 21D, at |east
two lens claws and one canera claw interfere, regardl ess of
the relative rotation angle of the | ens nount 1501 and

canera nount 1201 according to the present enbodi nment.
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According to this configuration, erroneous nmounting of a

I ens unit and conversion adapter having the | ens nount 501
or the lens nount 1501 to an imagi ng apparatus and conversion
adapter having the canera nmount 201 or the canera nount 1201
can be prevented even nore effectively.

[ 00176] Fig. 22 is a diagramexenplarily describing a
state in which claws provided to the canmera nount 1401 side
and | ens nount 1501 side according to the enbodi ment of the
present invention are engaged. Note that Fig. 22
illustrates a state in which the camera nmount 401 of the
camera body 60 is engaging the I ens nount 501 of the second
lens 50. The first Ilens claw 1501d can be inserted into the
first camera recess 1401d, as illustrated in Fig. 22. Also,
t he second | ens claw 1501e can be inserted into the second
canera recess 140le. Further, the third Iens claw 1501f can
be inserted into the third camera recess 1401f. That is to
say, the canera nount 1401 side and the | ens nount 1501 side
are a conbination conpatible with being directly nmounted to
each other. Note that the canmera nount 1201 side and the
 ens nount 1301 side are a conbination conpatible to being
directly nounted to each other, as illustrated in Fig. 10A
[00177] As descri bed above, the canera nmount 401 (1401)
corresponding to an i magi ng apparatus that has a | ong fl ange
focal distance (e.g., the camera body 60), and the lens

mount 501 (1501) corresponding to a lens unit that has a
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I ong flange focal distance (e.g., the second | ens 50) can be
directly nounted to each other. However, the canera nount
201 (1201) corresponding to an imagi ng apparatus having a
short flange focal distance (e.g., the canera body 10) and
the [ ens nount 501 (1501) corresponding to a lens unit that
has a long flange focal distance (e.g., the second | ens 50)
cannot be directly nmounted to each other. Also, the canera
nmount 201 (1201) corresponding to an inmagi ng apparatus that
has a short flange focal distance (e.g., the canera body 10)
and the I ens nount 301 (1301) corresponding to a lens unit
that has a short flange focal distance (e.g., the first lens
100) can be directly nmounted to each other. However, the
canera nount 401 (1401) corresponding to an inmaging
apparatus that has a long flange focal distance (e.g., the
camera body 60) and the |ens nount 301 (1301) corresponding
to a lens unit that has a short flange focal distance (e.g.,
the first lens 100) cannot be directly nounted to each other.
[00178] Accordingly, an imagi ng apparatus and canera
accessory enploying the configuration of the above-described
enbodi ment can prevent erroneous nounting of an imaging
apparatus and canera accessory that have generally the sane
nmount di ameter but are not nutually conpati bl e.

[ 00179] Al t hough a preferabl e enbodi nent of the present

i nvention has been described, the present invention is not

restricted to this enmbodi nent, and various nodifications and
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alterations can be nade within the scope of the essence

t hereof. For exanple, a case of enploying a digital camera
has been described as an exanple of the inmaging apparatus in
t he above-descri bed enbodi nent, but inmagi ng apparat uses

ot her than digital canmeras, such as digital video caneras,
security caneras, and so forth, may be enployed in the
configurati on.

[ 00180] Al so, although a case of enploying an

i nterchangeabl e I ens and an internedi ate accessory such as a
conversion adapter, as an exanple of the canmera accessory
carrying out the present invention has been described in the
enbodi nent above, this is not restrictive. Any sort of
camera accessory nmay be enployed as long as it is a device

t hat has an accessory nount capable of directly connecting
(coupling) to a canmera nount provided to the above-described
i magi ng appar at uses.

[ 00181] Al t hough a configuration has been described in the
above enbodi nent where both of the canmera nmount and
accessory nount corresponding to each other have a pair of
electric term nals through which electric connection is
established in a nutually nmounted state, this is not
restrictive. For exanple, a configuration may be made
having electric term nals that do not correspond to each
other. For exanple, a configuration nmay be made where a

termnal that the camera body 10 does not have is provided
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to a canera accessory nountable to the camera body 10.

[ 00182] Al t hough a configuration has been described in the
above enbodi nent where the electric termnals are disposed
in order along a circunferential direction where the

di ameter fromthe center of the camera nount and accessory
nmount is generally the sane, this is not restrictive. For
exanpl e, a configuration my be made where the electric
term nals are disposed along the circunferential direction
at different dianmeters fromthe center of the canera nount
and accessory nmount. In this case, the dinensions of the
mounts in the radial direction will increase, but friction
bet ween term nal s can be suppressed.

[ 00183] Al so, although a case has been described in the
above enbodi nent where each nmount has three claws in the
circunferential direction, the nunber of claws is not
restricted to three, as long as the conditions of the above-
descri bed enbodi ment are sati sfied.

[ 00184] A configuration nmay be nmade where each of the
three claws provided to the mounts in the above-described
enbodi nent is further divided. That is to say, a
configuration may be nade where one claw is one claw group
made up of nmultiple claws. A case where a groove is
provided to one claw falls under this, for exanple. 1In this
case, the ranges of angles of claw groups disposed in the

circunferential direction of the mounts is the sane as those
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in the enbodi nent described above.

[ 00185] Al so, although a case has been described in the
above enbodi nent where the nount dianeter of each nount is
the inner dianmeter of a fitting portion provided to each
mount, in a direction orthogonal to the optical axis, this
is not restrictive. For exanple, at each nount, an inner

di aneter of which the radius is the distance fromthe center
(optical axis) of each nmount to multiple termnals nay be
used as the nmount dianmeter, or an inner dianeter of which
the radius is the distance fromthe center (optical axis) of
each nount to a claw or recess may be used as the nount

di amet er.

[ 00186] Al though a configuration has been described in the
above enbodi nent where a device having one of a canera nount
and an accessory nount is actually rotated as to a device
havi ng the ot her nmount, thereby bayonet-coupling the devices
to each other, this is not restrictive. For exanple, a
configuration may be enpl oyed where a canera nount and
accessory nount are relatively rotated, and the canera nount
and accessory nount are bayonet-coupled. Specifics of this
will be described in detail bel ow

[ 00187] Fig. 23 is a disassenbl ed perspective view of a
nmount mechani sm 5000 according to a nodification of the
present invention. Figs. 24A through 24C are diagrans for

exenpl arily describing a non-coupled state of the nount
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nmechani sm 5000 according to the nodification of the present
i nvention. Figs. 25A through 25C are diagrans for

exenpl arily describing a coupled state of the nount
nmechani sm 5000 according to the nodification of the present
invention. In Figs. 23 through 25C, the lens nount that is
capabl e of bayonet-coupling to a novable nount portion 5010
of the nmobunt nmechani sm 5000 is also illustrated, for the
same of description. Menbers that are the sanme as in the
above-descri bed enbodi nent are denoted by the sane reference
nuneral s, and description thereof will be omtted.

[ 00188] As illustrated in Fig. 23, the nmount nechani sm
5000 according to the present enbodi nent has, in order from
the side to which the I ens nount is attached, an operation
portion 5030, a fixed nmount portion 5020, the novabl e nount
portion 5010, and the contact hol ding nenber 203, centered
on the optical axis 3000. The operation portion 5030 is a
ri ng-shaped operating unit capable of rotating on a center
axis, and is fixed to the novable nmount portion 5010 by
screws, by armportions 5040. Note that in the present

nodi fication, the operation portion 5030 and novabl e nount
portion 5010 are fixed at two positions, using two arm
portions 5040 di sposed in an orthogonal direction as to the
center axis. According to this configuration, by the
operation portion 5030 being rotationally operated, the

novabl e nount portion 5010 also rotates integrally with the
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center axis as the center

[ 00189] Provi ded on the novabl e nount portion 5010 are
novabl e nount cl aws 5011a, 5011b, and 5011c, that are each
capabl e of bayonet-coupling with bayonet claws 301la through
301c provided to the lens nmount. Al so provided to the
novabl e nount portion 5010 is a screw portion 5012 that has
been t hreaded around the center axis, and the screwed state
as to a later-described screw portion 5022 of the fixed
nmount portion 5020 changes in accordance with the rotation
of the novabl e nount portion 5010 around the center axis.

[ 00190] The fixed nmount portion 5020 has a canera nount
face 5021 that cones into contact with the nount face of the
I ens mount, and the screw portion 5022 with which the screw
portion 5012 of the above-described novabl e nount portion
5010 is screwed. Unlike the above-described novabl e nount
portion 5010, the fixed nmount portion 5020 does not rotate
on the center axis in accordance with rotation operations of
t he operation portion 5030.

[ 00191] Next, the bayonet coupling nmethod of the nount
mechani sm 5000 according to the present nodification will be
described with reference to Figs. 24A through 25C. Note

t hat the bayonet claws provided to the lens nmount are in a
state of being capable to engage the novabl e nount cl aws
5011a through 5011c of the novable nount portion 5010, in a

state of being passed through an opening portion of the
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operation portion 5030 and an opening portion of the fixed
nmount portion 5020. The state illustrated in Figs. 24A
through 24C is a state where the operation portion 5030 is
situated at an unlocked position. 1In this state, the |lens
nmount face of the |ens nount and the canera nount face 5021
of the fixed nount portion 5020 are in contact, but the
claws of each of the |lens nount and novabl e nmount portion
5010 do not engage each other, and do not overlap, as viewed
fromthe center axis direction. Figs. 24Cis a cross-
sectional diagramtaken al ong cross-section XXIVC XXl VC in
Fig. 24B. Figs. 25A through 25C exenplify the nount
mechani sm 5000 in a state where the operation portion 5030
has been rotationally operated fromthis state.

[ 00192] The state illustrated in Figs. 25A through 25C is
a state where the operation portion 5030 is situated in a

| ocked position. In this state, the claws of each of the

| ens nount and novabl e nmount portion 5010 overlap each ot her,
and thereby are engaged in the center axis direction. In
this state, the screwing state of the screw portion 5022 of
the fixed nmount portion 5020 and the screw portion 5012 of
t he novabl e nount portion 5010 changes in accordance with
rotational operation of the operation portion 5030, and the
novabl e nount portion 5010 noves toward the inmagi ng device
side in the center axis direction. Fig. 25Cis a cross-

sectional diagram taken al ong cross-section XXVC- XXVC in Fig.
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25B. As illustrated in Figs. 24C and 25C, the novabl e nount
portion 5010 noves away fromthe fixed nount portion 5020 in
a center axis direction of the mount in accordance with a
non-| ocked state of the nmount mechani sm 5000 changing to a

| ocked state of the nobunt mechani sm 5000. According to this
configuration, each of the novable nount claws 5011a through
5011c in a state of being engaged with the bayonet claws at
the I ens nount side noves toward the inmagi ng apparatus side.
[ 00193] As descri bed above, the nount nechani sm 5000 can
nove the novabl e nount portion in the center axis direction
as to the fixed nount portion, by rotating the novabl e nount
portion that has claws capabl e of engagi ng | ens-nount -si de
claws on the center axis. According to this configuration,

t he nount mechani sm 5000 according to the present enbodi nent
can reduce occurrence of gaps (|l ooseness) that occurs
between the | ens nount and canera-side nount in a coupled
state.

[ 00194] Al though a configuration has been described in the
above nodi fication where the nmount nechani sm 5000 is
provided to the imagi ng apparatus side, this can be applied
to a configuration where the nount mechani sm 5000 is
provided to a camera accessory side, such as an

i nt erchangeabl e I ens or the |ike.

[ 00195] Wil e the present invention has been described

with reference to exenplary enbodi nents, it is to be
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understood that the invention is not limted to the

di scl osed exenpl ary enbodi nents.
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CLAI M5

1. An adapter device conprising a first nount on one
side and a second nount on another side, where the first
mount i s detachably nmountable to a first inmagi ng appar at us,
and the second nount is detachably nountable to a first
accessory,

wherein the first mount has a first nmount recess, a
first nount claw, a second nount recess, a second nount cl aw,
a third nmount recess, and a third nmount claw, disposed
following a circunferential direction of the first nount,

wherei n the second nount has a fourth nmount claw, a
fourth nmount recess, a fifth nmount claw, a fifth nount
recess, a sixth nount claw, and a si xth mount recess,

di sposed followi ng the circunferential direction of the
second nount,

wherein the first, second, and third nount claws are
insertable into correspondi ng nount recesses provided on a
second i nmagi ng apparatus which is different fromthe first
i magi ng apparatus, to detachably mount the first nount on
the first imagi ng apparat us,

wherein the fourth, fifth, and sixth nmount claws are
insertable into nmount recesses provided to a second
accessory which is different fromthe first accessory, to

det achably nmount the second nount on the first accessory,
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and wherein each of the mount claws nmount and nount
recesses extends radially over an angle range in the
circunferential direction of the nounts, where a small est
angl e range out of angle ranges of the first, second, and
third nount recesses is equal to or smaller than a snall est
angl e range out of angle ranges of the fourth, fifth, and

si xth nount cl aws.

2. The adapter device according to Caim 1,
wherein the first mount and the second nount each has a
plurality of termnals that are arranged to enable

el ectrical connecti on.

3. The adapter device according to Caim1,
wherein the adapter device is configured with the first
amount and the second nount having substantially the sane

mount di anmeter.

4. The adapter device according to Caiml,

wherein, of the first, second, and third nmount recesses
di sposed on the first nmount, an angle range in the
circunferential direction of two nutually adjacent nount
recesses is equal to or smaller than an angle range in the
circunferential direction of two nutually adjacent nount

claws out of the fourth, fifth, and sixth nount cl aws.
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5. The adapter device according to Caim1,

wherein, of the first, second, and third nount recesses
di sposed on the first nmount, an angle range in the
circunferential direction of two nutually adjacent nount
recesses is equal to or smaller than an angle range in the
circunferential direction of all mount claws of the fourth,

fifth, and sixth nmount claws.

6. The adapter device according to Caim1,

wherein the first mount is configured to couple to a
third mount on which are disposed a plurality of nount
recesses and nount claws corresponding to the first, second,
and third nount recesses and the first, second and third
nmount cl aws, by a bayonet coupling nethod, whereby the
adapter device can be detachably nounted to the first
i magi ng apparatus having the third nount, and in a state
where the adapter device is mounted to the first inmaging
apparatus, the first, second, and third nount claws engage
the plurality of mount claws di sposed on the third nmount in

a center axis direction of the first nount.

7. The adapter device according to Caim6,
wherein the adapter device is arranged to transition

between a first state wherein the first, second, and third
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mount claws of the first nmount are inserted into the
correspondi ng nmount recesses of the plurality of nount
recesses of the third nmount, and a second state wherein the
first, second, and third nount claws are engaged with
correspondi ng nount claws of the plurality of nount claws of
the third mount in the center axis direction of the first
mount, by relative rotation of the first nount and the third
mount in the circunferential direction,

and wherein the second state is a state where the

adapter device is nmounted to the inmagi ng appar at us.

8. The adapter device according to Caim6,
wherein the first nount has a restricting nenber
arranged to restrict relative rotation of the first nount
and the third mount in the circunferential direction, in a
state where coupling of the first nmount and the third nount
by the bayonet coupling nethod has been conpl eted,
wherein, in a case of viewing the first nount fromthe
first imaging apparatus side, in a state where the first
mount is nounted to the first inmagi ng apparatus,
the first mount claw is disposed in a range of
159° to 212° fromthe restricting nenber in the
circunferential direction
t he second nount claw is disposed in a range of

256° to 318° fromthe restricting nenber in the
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circunferential direction, and
the third mount claw is disposed in a range of 54°
to 107° fromthe restricting nmenber in the circunferential

di rection.

9. The adapter device according to Caim1,

wherein the second nount is arranged to couple to a
fourth nmount on which are disposed a plurality of nount
recesses and nount claws corresponding to the fourth, fifth,
and sixth nount recesses and the fourth, fifth, and sixth
nmount cl aws, by a bayonet coupling nethod, whereby the
adapter device can be detachably nounted to the first
accessory having the fourth nmount, and in a state where the
adapter device is nounted to the first accessory, the fourth,
fifth, and sixth nmount recesses engage the plurality of
mount cl aws di sposed on the fourth nount in a center axis

direction of the second nount.

10. An adapter device conprising a first nount on one
side and a second nmount on another side, the first nount
bei ng configured to detachably attach to a first imaging
apparatus, and the second nount being arranged to detachably
attach to a first accessory,

wherein the first nount has a first nmount recess, a

first nmount claw, a second nount recess, a second npunt cl aw,
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a third nmount recess, and a third nmount claw, disposed
following a circunferential direction,

wherei n the second nmount has a fourth nount claw, a
fourth mount recess, a fifth mount claw, a fifth nount
recess, a sixth nount claw, and a si xth mount recess,
di sposed followi ng the circunferential direction,

wherein the first, second, and third nount claws are
i nsertable into correspondi ng nount recesses provided to a
second i nmagi ng apparatus which is different fromthe first
i magi ng appar at us,

wherein the fourth, fifth, and sixth nmount claws are
i nsertabl e to nount recesses provided to a second accessory
which is different fromthe first accessory to detachably
nmount the second nmount the first accessory,

and each of the nmount claws nobunt and nount recessed
extends radially over an angle range in the circunferenti al
direction of the nounts, wherein a | argest angle range out
of angle ranges of the fourth, fifth, and sixth nount claws
is smaller than a | argest angle range out of angle ranges of

the first, second, and third nmount recesses.

11. The adapter device according to C aim10,
wherein the first ampbunt and the second nount have a
plurality of term nals arranged to enable el ectrical

connecti on.
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12. The adapter device according to daiml10,
wherein the adapter device has substantially the sane

mount di aneter for the first nount and the second nount.

13. The adapter device according to O aim 10,

wherein a total sumof angle ranges in the
circunferential direction of, out of the fourth, fifth, and
sixth mount claws and the fourth, fifth, and sixth nount
recesses, a nmount recess serving as a reference, one nount
recess adjacent to this nmount recess, and a nount claw
situated therebetween, when view ng the second nmount from
the center axis direction of the second nount, is smaller
than a total sum of angle ranges in the circunferential
direction of, out of the first, second, and third nount
recesses and the first, second, and third nmount claws, a
nmount claw serving as a reference when viewi ng the first
mount fromthe center axis direction of the second mount,
one nount claw adjacent to this nmount claw, and a nount
recess situated therebetween,

and wherein a total sum of angle ranges in the
circunferential direction, of the canera-side nount recess
serving as a reference, another nount recess adjacent to
this canera-side nmount recess serving as a reference, and a

nmount cl aw situated therebetween, when view ng the second
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mount fromthe center axis direction of the second nount, is
equal to or snaller than a total sum of angle ranges in the
circunferential direction, of the accessory-side nount claw
serving as a reference when view ng the second nmount from
the center axis direction of the second nount, another nount
cl aw adj acent to this accessory-side nount claw serving as a

reference, and a nount recess situated therebetween.

14. The adapter device according to C aim10,

wherein at |least a total sum of angle ranges of the
si xth mount recess and the fourth nount recess and the
fourth mount claw situated therebetween in the
circunferential direction, and a total sum of angle ranges
of the fourth nmount recess and the fifth nmount recess and
the fifth mount claw situated therebetween in the
circunferential direction, when view ng the second nount
fromthe center axis direction of the second nount, are
smal ler than a total sum of angle ranges of the third nount
claw and the first nount claw and the first nount recess
situated therebetween in the circunferential direction, a
total sum of angle ranges of the first nmount claw and the
second nmount claw and the second nmount recess situated
t herebetween in the circunferential direction, and a total
sum of angl e ranges of the second nount claw and the third

mount claw and the third nount recess situated therebetween
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in the circunferential direction, when viewi ng the first

mount fromthe center axis direction of the first nount.

15. The adapter device according to daim 10,

wherein the second nount is configured to couple to a
fourth nmount on which are disposed a plurality of nount
recesses and nount claws corresponding to the fourth, fifth,
and sixth nount recesses and the fourth, fifth, and sixth
nmount cl aws, by a bayonet coupling nethod, whereby the
adapter device can be detachably nounted to the accessory
having the fourth nount, and in a state where the adapter
device is mounted to the accessory, the fourth, fifth, and
si xth nount claws engage the plurality of nmount claws

di sposed on the fourth nount in the center axis direction.

16. The adapter device according to C aim15,

wherein the adapter device is configured to transition
between a first state wherein the fourth, fifth, and sixth
mount claws of the second nount are inserted into
correspondi ng nount recesses of the plurality of nount
recesses of the fourth nount, and a second state wherein the
fourth, fifth, and sixth nount claws are engaged wth
correspondi ng nmount claws out of the plurality of nount
claws of the fourth mount in the center axis direction of

t he second nount, by relative rotation of the second nount
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and the fourth mount in the circunferential direction,
and wherein the second state is a state where the

adapter device is nounted to the accessory.

17. The adapter device according to C aim15,
wherei n the second nmount has a restricting nmenber
configured to restrict relative rotation of the second nount
and the fourth nmount in the circunferential direction, in a
state where coupling of the second nount and the fourth
nmount by the bayonet coupling nmethod has been conpl et ed,
and wherein, in a case of view ng the second nmount from
the side to which the fourth nmount is provided,
the fourth nount claw is disposed in a range of
169° to 217° fromthe restricting nenber,
the fifth mount claw is disposed in a range of
274° to 314° fromthe restricting nmenber, and
the sixth mount claw is disposed in a range of 20°

to 112° fromthe restricting nmenber.

18. An immgi ng apparatus configured to be attachable
to an accessory having a first nount, the imagi ng apparatus
conpri si ng:

a second nount having a plurality of mount claws
arranged to couple a plurality of nmount claws provided to

the first nmount by a bayonet coupling nethod,
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wherein the plurality of nmount claws on the second
nmount include a first nmount claw, a second nount claw, and a
third nount claw, each of the nount claws extending radially
over an angle range in the circunferential direction of the
nmount, the angle range of the second nmount claws and the
third nount claw, in the circunferential direction is
smal l er than that of the first nmount claw, disposed
following a circunferential direction of the second nount,

wherein, in a case where a line extending froma center
of the second nmount in the gravitational direction and a
direction opposite to the gravitational direction when
viewi ng the imagi ng apparatus in a nornal position fromthe
center axis direction of the second nount is taken as a
first mount center line, and a line orthogonal to the first
nmount center line is taken as a second nount center |ine,

the first nmount claw overlaps the first nount
center line, and at |east one of the second nmount claw and
the third nmount claw overlap the second nount center I|ine,
in the radial direction of the second npunt, and
t he angle range of the first nount claw is greater

than the total sum of the angle range of the second nount

claw and the angle range of the third nount claw

19. The imagi ng apparatus according to Cl aim 18,

wherein, in a case of view ng the inmaging apparatus in



10177092KRO1TWI11 NO1BRO1IRUO1IMYO1PHO1SG1THO1VNO1

a normal position fromthe center axis direction of the
second nount, the total sumof angle ranges of the plurality
of mount claws at a side including the opposite fromthe
gravitational direction with the second nmount center line as
a reference in the circunferential direction of the second
mount, is larger than the total sum of angle ranges of the
plurality of mount claws at a side including the
gravitational direction with the second nmount center line as

a reference.

20. The imagi ng apparatus according to Clai m 18,
further conpri sing:

a lock nenber configured to engage a | ock groove
provided to the accessory, in a state where the second nount
and the first nount are bayonet-coupl ed,

wherein the | ock menber is provided on the opposite
side across the first nount center line fromat |east one of
t he second nount claw and third nount claw that overlap the

second nmount center |ine.

21. The imagi ng apparatus according to C aim18,

wherei n the second nmount includes a first nount recess
between the first nount claw and the second nount claw, to
which a fourth nmount claw out of the plurality of claws

provided to the first mount can be inserted, a second nount
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recess between the second nount claw and the third nount
claw, to which a fifth nount claw out of the plurality of
claws provided to the first nount can be inserted, and a
third nount recess between the third nount claw and the
first mount claw, to which a sixth mount claw out of the
plurality of claws provided to the first nount can be
i nserted,

and wherein the angle range of the first nount recess
in the circunferential direction of the second nount is
equal to or greater than the angle range of the second nount
recess and third nount recess in the circunferenti al

di rection.

22. The imagi ng apparatus according to Claim?21

wherei n the angl e ranges of the second nmount in the
circunferential direction are 92° for the first nount cl aw,
48° for the second nmount claw, and 40° for the third nount

cl aw.

23. An accessory configured to be nounted to an
i magi ng apparatus having a first nount, the accessory
conpri si ng:

a second nount having a plurality of nount claws and a
plurality of nount recesses configured to couple a plurality

of claws provided to the first nmount by a bayonet coupling
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met hod,

wherein the plurality of nount recesses, each of the
nmount recesses extending radially over an angle range in the
circunferential direction of the nount, include a first
nmount recess, disposed following a circunferential direction
of the second nount, and a second nount recess and a third
nmount recess that are that have an angle range in the
circunferential direction that is snmaller than that of the
first nount recess,

wherein, in a case where a line extending froma center
of the second nmount in the gravitational direction and a
direction opposite to the gravitational direction when
viewing fromthe center axis direction of the second nount
with the imagi ng apparatus to which the accessory i s nounted
in a normal position, is taken as a first nount center Iine,

the first nmount center |ine does not overlap any
of the plurality of nount recesses, and
t he angle range that the first nount recess

occupi es on the second nmount is equal to or greater than the
total sumof the angle range that the second nount recess
occupi es and the angle range that the third nount recess

occupi es.

24. The accessory according to O aim 23,

wherein at least two claws of the first nmount claw, the
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second nount claw, and the third nount claw, overlap the
first mount center line in the radial direction of the

second nount.

25. The accessory according to O aim 23,

wherein the accessory is configured to transition
between a first state wherein the plurality of nount claws
are inserted between the plurality of claws, and a second
state where coupling of the second nmount to the first nount
is conpleted by the plurality of claws and the plurality of
nmount cl aws bei ng engaged with each other in the optical

axis direction.

26. The accessory according to O aim 23,
wherein the first nmount claw and the second nount claw
overlap the first nmount center line in the radial direction

of the second nount.

27. The accessory according to C ai m 26,

wherein a line orthogonal to the first nount center
I ine when viewi ng the accessory fromthe center axis
direction of the second nmount, in a state where the
accessory is nounted to the inmaging apparatus, is taken as a
second mount center |ine,

and wherein the third nount claw overlaps the second
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mount center line in the radial direction of the second

mount .

28. The accessory according to daim 27

wherein the accessory has a | ock groove configured to
engage a | ock nmenber provided to the imagi ng apparatus, in a
state where the second nmount and the first nount are
bayonet - coupl ed,

and wherein the | ock groove is provided on the opposite
side across the first mount center line fromthe third nmount
claw that overlaps the second nmount center line, in the

radi al direction of the second nount.

29. The accessory according to C aim 23,

wherein, on the second mount, a fourth nount claw out
of the plurality of claws provided to the first nount can be
inserted to the first nount recess, a fifth mount claw out
of the plurality of claws provided to the first nount can be
inserted to the second nount recess, and a sixth nount claw
out of the plurality of claws provided to the first nount

can be inserted to the third nount recess.
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