"A MOTOR DRI VEN SHUTTER APPARATUS FOR A CAMERA" The present i nv@t&dhﬂq 5S.
relates to a notor-driven shutter apparatus for a canera. Various types of
cafera have recently been proposed which are provided with a barrier

mechani smon the front 5 of the photographic | ens of the canera for
t he purpose of protecting it. However, suth barrier nechani sns have poor
operational properties because they are operated separately fromthe
focussing action and are noved manual |y before and after a photograph is
taken. 10 It mght be thought that this di sadvantage coul d be
overconme by using a notor exclusively for the purpose of driving the .
barrier mechani sm aulfd%MOTOR DRIVENISHHTEER APRARATHS KFORgAr GIMERA® nmechani sm

t her ebet ween. However, any such arrangenent woul d have the di sadvant age
that nany additional 15 parts woul d-be required and thus the size ~
and cost of the canera would be increased. In addition, in a camera having"®
alens with two or nore FRRErepenthdavantdenatelatesd| hROBRFITEAEIER a wi de
angle lens, the shutter is noved in_the direction of the optical axis and

thus any interl ocki niPYEEPEAPP2RREYAAPE R 58R8T3.  provi ded between a portion
of the barrier nechanisngaqg a gortio of th bogé ofﬁ%QQ,shug%prs&puld
HLOBE YRS N S2TFF2 YA ETETheY €560 BEPRTOVi

necessarily be conplicat e provi ded

which are provided with a barrier mechanism on the front

~

5 of the photographic lens of the camera for the purpose
of protecfing it. However, such.bafrier mechanisms have
\_; poor operational propertieé because they are operated
‘separately from the focussing action and are moved manually
before and after a photograph is taken;
10 It might be thought that this-disadvancége could

be overcome by.using a motor éxclusively for the purpose

of driving the barrier mechanis; automatically with an interlocking

releaée mechanism therebetweeﬁ. However, any such
arrangement would have the disadvantage that many additionail
15 parts would be required and thus the size and cost of the
camera would be increased. In addition, in a camera having
a lens with two or more focal points such as a telephoto lens
or a wide angle lens, the shutter is moved in:the direction
of the optical axis and thus ény interlocking release zechanism
20 p;ovided between a portion of the barrier mechanism and a
portion of the body of the shutter would necessarily be

complicated. Furthermore, if a camera were to be provided




2 with separate notors used respectively for driving a lens and for driving
a bagrier, the driving of the barrier in the driving range of the |ens

woeul & consune an excessive anount of current and woul d thus cause an
increase in the 5 cost of the assoctated power circuit or
motor-driven circuit. According, therefore, to the present invention, there
provi ded a notor driven shutter apparatus for a canmera having a notor which
i's operable to nove a shutter part or parts to effect focussing, the
shutter having | ens cover means novable 10 " by said notor into and out
of a closed position in which, in operation, the front surface of a | ens of
the canera is coveredwitielsepg/:atirmms aisedEnespeceiveanfod dniviny e Less
shutfer part or parts and the I ens cover means sinultaneously. 15

Al terfatively, the notod forydtigiag rabgedeto thpedriviieg lofnshe daeriareans

bef ok& opening the shutter part or parts and to close the | ens cover neans
after the shutter partinghepdrivingaasgbedntiod dens wohérconsune be exgessive
intermttent drive transm ssion between 20 the nmotor and the |ens
cover rreans The | ensaedpér ofertentagnd yaptd Sbueicense aa inqrgpee [lantheover

menber or plgurallty of | ens cover. nenbers.
i cost of the associated power circuit or motor-driven circuit.

According, therefore, to the present invention, there
provided a motor driven shutter apparatus for a camera having a
&./ motor which is operable to move a shutter part or parts to
effect focussing, the shutter having lens cover means movable
10 by said motor into and out of a closed position in which,
in operation, the front surface of a lens of the camera
1is covered thereby.
The motor may be arranged to move the shutter part or
parts and the lens cover means simultaneously.
15 Alternatively, the motor may be arranged to open the
lens cover means before opening the shutter part or parts .
and to close the lens cﬁver means after the shutter part
\_ : _or parts have been closed.
| . There may be an intermittent drive transmission between
20 the motor and the lens cover means.
The lens cover means may comprise either a single lens

cover member or a plurality of lens cover members.



3 The invention is illustrated, nerely by way of exanple, in the
?cconpanying drawings, in which:- Figure 1 is a diagrammtic view of a
irst enbodi ment of a shutter apparatus according to the present invention; ,

Figure 2 is a diagrammatic view of a part of the first

enbodinent showi ng | ens cover nenbers or barriers thereof in an open state;

Figure 3 is a diagramillustrating the operation of the first enbodi nent;

and 10 Figures 4(a) and 4(b) are diagrammatic views of a

barrier driving apparatus forning part of a second enbodi nent of the

present invention. Terns such as "cl ockw se" and "counter-cl ockw se" are to

be understood to referT{IQ 191'*75%51:&10 i§§ 156Ped nmg__{ﬁe}y wa of g;tmlrr%gs The

present invention is describ et a| bel ow w t nce tot

embodi ments shown {0 dpbe, Moauididag 3w, Cal Gflsapave, FI gures 1 and 2 show
a first enbodi nent of the present invention, Figure 1 bei'ng a 20 \L

di agrammatic view of apgisari NG Eoéﬂrgrginla\‘.@@ wilyt d€h DRI aldbaigarording to
the present invention in the state before release and Figure 2 being a

di agram of part of of heshideéet apparatusageording tohapresgitt imeaicuci;ng | ens
cover menbers or barrlers in an open state. -
5 o " Figure 2 is a diagrammatic view of a part of the
first embodiment showing lens cover members or barriers
thereof in an open state;
Figure 3 is a diagram illustrating the operation of the S /
first embodiment; and
10 Figures 4(a) and 4(b) are diagrammmatic views of
a barrier driving apparatus forming part of a second
embodiment of the present invention.
Terms such as "clockwise"pand-"céunter-clockdise"
are to be understood to refer to directions as seeﬁ in the
15 drawings. ~
The present invention is described in detail below
with reference to the embodiments shown in the drawings. | o
As indicated above, Figures 1 and 2 show a first o/
- embodiment of the present invention, Figure 1 ‘being a
20 diagrammatic view of a stepping motor-driven shutter
‘apparatus ‘agcording to the present invention in the state
before release and Figure 2 being a diagram of part of

the structure of Figure | showing light-occluding lens-

cover members or barriers in an open state.



4 As shown in Figure 1, a drive ring 1, which is used as a drive nmenber, is
rotatabl e around, a | ens aperture (not shown). The drive ring 1 has a sector
gear la which neshes with a pinion 3a of an idler gear 3. The idler gear 5
3 nmeshes with a rotor gear 2a provided on the output shaft of a known

st eppitng motor 2. A camlb on the drive rfng 1 operates a sector driving

| ever 5 for driving a sector (not shown). A pin 1c on the drive ring 1 is
connected to a range ring 4 described bel ow. A sector gear 1d carried 10

by the drive ring 1 is drivingly connected by way of a pinion 10b to a
connecting gear 10 described below. The range ring 4, which serves as a

range adj ustment menber, |s_trotatabLe arownd the |ens gperture.in the sanme
way ag. the drive ring 1. esg'g‘énndlgi ?f ugm4&lhaas dﬁg%eoﬁg%%ﬁi’ngﬁlj 18"udel

ti Oh 4a which t t ' | { 4b whi ch
e orighgoanl o wi th CAD & Srire pekeRd 4 A0kNan18 e BARH Ua peifiel” 1T

is drivingly connect got Osdwhfil Ghet aiiReksd qu% iabﬁ%%%l g¥hr figdwﬂc%p“Tﬂg

4d which urges the range ring 4 to rotate clockw se.
ratchet wheel 7 is rqleghédhytidPiglodBac0Pidh {811 1glaASETH Q16N QoA and

has. a nunber of teeth 7b for use in foclssing and positioning. The ratchet
wheel 7 hag a | arge- ¢ assiedr wpet lal 08toiC gboF 2Chidvided LrERHRAIRVTPLE shaft
- of a known stepping motor 2. A cam 1b on the drive ring 1
operates a sector driving lever 5 for driving a sector.
Q_/ ~ (not shown). A pin lc on the drive ring 1 is connected to
a range ring 4 described below. A sector gear 1ld carried
10 by the drive ring 1 is drivingly connected by way of a
pinion 10b to a connecting.gear 10 described below.

The range ring 4, which serves as a range adjustment
member, is rotatable around the lgns aperture in the same
way as the drive ring 1. Ihe range ring 4 has a connecting

15 portion 4a ﬁhich'operates a lens (not shown); an engaging
portion 4b which is engageable with the pin lc of the

\;/ ’ drive ring l; a sector gear 4c which is drivingly connected

to a ratchet wheel 7 described below; and a spring 4d
which_urges the range ting 4 to rotate clockwise.

20 | The ratchet wheel 7 is rotatably mounted by a pin
7a on a base (not shown) and has a number of teeth 7b for
“use in focussing and positioning. The ratchet wheel 7

has a largé-diémeter portion 7¢ for setting an engagement



5 lever 8, which is described below, in a retracted position. The
engagenment lever 8 is rotatably mounted by a pi'n 8a on the base and has a
claw 8b which is engageable with the teeth 7b of the ratchet wheel' 7 and

wi th the |arge-dianeter 5 ' portion 7c of the ratchet wheel 7. The
engagenent |ever 8 also has a connectiny portion 8c which connects with an
armature 9a which is attracted to a solenoid 9 when the latter is ’
energi zed. The engagenent |ever 8 also has a spring 8d which urges the
engagenent |lever 8 to rotate 10 cl ockwi se. The connecting gear 10
Is rotatably nounted by a pin 10a on the base and i's drivingly connected to
the sector gear 1d of the drive ring 1. An intermttent gear 11 is -
rotatably nount edlémen h8, Mhich is despiibedObelow,ttre abzetracted lp@sitban.way as
t he connecting gear 10. The intermttent gear 11 is drivingly connected,~4as
i ndi cated by |ine 11cThecengegenentndeven® geaqotwa@o' meuntedpky @opda abl e 1,
synchroni smtherewith. The intermittent gear 11 has a disc 1la engageabl @
with a portion of 8a omthe base and has g cdpwfhyhich 46 engagpable wigh $hej hed

bel ow, the disc 11a'havr3%ha so-called "carry" .tooth or teeth 11b. The
first barrier or F éB\R% thentafches Wh$°§i1u9PﬁlY%F the large-diameter

5 portion 7¢ of the ratchet wheel 7. The engagement lever 8
also has a connecting portion 8c which connects with an
armature 9a which is attracted to a solenoid 9 when the
1atter.is energized. The engagement lever 8 also has a
'spring.ﬁg which urges the engagement lever 8 to rotate

10 clockwise. |

The connectihg gear 10 is rotatably mounted by a
pin 10a on the base and is drivingly connected to the sector
gear ig of the drive ring 1.
An intermittent gear 11 is rotatably mounted by the
15 piﬁ 10a on the base in the same way as the connecting gear

' 10. The intermittent gear 11 is drivinéiy connected, as

Q

'iﬁdicafed by line llc, to the connecting gear 10 so as J

to be rotatable in synchronism thereWith. The intermittent
geaf 11 has é disc lla engageable with a portion of a
20 _ ligh;-occluding first barrier 12 described below, the
disc llé'having a so-called "carry" tooth or teeth 1lb.
'The first barrier or lens cover member 12 is pivotally
- mounted by a pin 12b on the base (not shown) and has a

mask portion 12a for protecting the lehs; thick teeth 124



qted by a pin 12b on the base (not shown) and has a mask portion 12a for
protecting the lens; thick teeth 12d 6 cooperable with the disc 1la and
wkth the carry tooth 11b of the intermttent gear 11; thin teeth 12e
coopejable with the carry tooth 11b of thg intermttent gear 11; and a
groove 12c that slidably engages with a pPn 14a of a connecting 5

ring 14 described bel ow. The connecting ring 14 is rotatable around the
aperture & the lens in the sanme way as the drive ring 1 and the range ring
4. The connecting ring 14 has the pin 14a that slidably engages with the
groove 12c of the first barrier 12 and 10 a pin 14b that slidably
engages with a groove 13c of a light-occluding second barrier or |ens cover
13 degscribed below. The barriers 12, 13, when closed, protect the front

surfate of the cawerc%obemleneittsftﬁwmsfcr Qm daEbERn The cASEY HobRTIper 13
is pkdotally mounted by a pin 15 13b~on the base (not shown) Tand has

a mask portion 13a fdF thé m&mmehbegdaenm thER NdeieBRt 1 RN c¥bgerablE wiBR K
portion 12a of the first barrier 12. The second barrier 713 al so has the
groove 13c wi th whi aihet berny Bodeth 1ab dfhehe ointechittent ige@rlyl;j andla grbbve

engaged. 20 Figure 3 is a diagram of the operation of the
first 12¢ that slidably engages with a pin l4a of a connecting
5 ring 14 described below.

The coﬁnecting ring 14 is rotatable around the aperture
\/ of the lens in the same way as the'drive ring 1 and the range
ring 4. The connecting ring 14 has the pin l4a. that slidably
engages with the groove 12¢ of the first barrier 12 and
10 2 pin 14b that slidably engages with a groove 13c of a
light-occluding second barrier or lens cover 13 described
below. The barriers 12, 13, when closed,'protect the front
surface of the camera lens (not shown) from damage.

- The second barrier 13 is pivotally mounted by a pin

15 _ 13b on the base (not shown) and has a mask portion 13a
K;/ ’ for protecting the lens in combination with the mask portion
— _ 122 of the first barrier 12, The second barrier 13 also

has the groove 13c with which the pin 14b of the connecting
fing 14 is slidably engaged.
20 ' Figure 3 is a diagram of the operation of the first
| embodiment. The stepping motor 2 is driven forward throﬁgh a
lens operating range for focussing in accordance with a

_program previously set by a control circuit (not shown);



enbodi ment. The stepping nmotor 2 is driven-forward through a | ens operating ~
range for focussing in accordance with a progrén1previous|y set by a _
control circuit (not shown); 7 is driven forward and in reversé in the
course of the exposure action; and is driven in reverse in a |ens operating
rahge in order to return the Iens to a rest position. The drive ring 1,

which is drivingly connected to the 5 stepping notor 2, is rotated

cl ockwise by the forward drive of the stepping notor 2 and is rotated
counter-cl ockwi se by the reverse drive thereof. The range ring 4 is rotated
cl ockwi se by the pin 1c, ‘the engagenent portion 4b and the spring 4d, while
fol l owi ng 10 is driiertiforRard Bd lin TBeersan®f theNBoukseeaf @het O be rot at ed
when the ratchet wheel 7, which is drivingly connected to the range ring 4,
is engaged with t&:q;oeagagenat- lagd eis Qrivére iharg@ree th € léns Ot at ed S
counter-clockw se by the counter-clockw se rotation of the drive ring 1?\/
whil e the 15 operptingl rangel inherdarysigerstuin pihet lems 4, a nteis¢hpasieiom.
contact with each other, are charging (i.e. extending) the spring 4d. In

addi tion, the solﬁaﬁoﬂaiﬁl&vg irdngnlor yhieh isndnivdngly tconhectedgto ¢hea shutter

operation. The sol enoid 9, when energized,
5 stepping motor 2, is rotated clockwise by the forward drive

of the stepping motor 2 and is rotated counter-clockwise

by the reverse drive thereof.

N
\’.

" The range ring 4 is rotated clockwise by the pin lc,

C

- the engagement portion 4b and the spfing 4d, while following
10 the drive ring 1. The range ring 4 ceases to be rotated
when the ratchet wheel 7, which is drivingly connected to the
ganée'ring 4, is engaged with the engagement lever 8. The
range ring 4 is rotated counter-clockwise by the
coﬁnter-clockwise rotation of the drive ;ing 1 while the
15 pin lc and the engagement portion 4b, which are in contact
with each other, are charging (i.e. extending) the spring -
In addition, the solenoid 9 is energized in the initial \
stage of a shutter operation. The solenocid 9, when energized, |
20 attracts the armature 9a so that the engagement lever 8,
which is connected thereto; {s held at the position of
the large-diameter portion 7¢ of.the ratchet wheel 7 which is

allowed to rotate. The solenoid 9 is de-energized by an

output signal from a focal point detecting circuit



20 attracts the armature 9a so that the engagenent |ever 8, which
is cqonnected thereto is held at the position of the |arge-diameter portion
7¢ ok the ratchet wheel 7 which is all owed to rotate. The solenoid 9 is
de-energi zed by an output signal froma fog poi nt detecting circuit 8
(not shown) so that the engagenent |ever I's rotated cl ockwi se and stops
the ratchet wheel 7. The first barrier 12 and the second barrier 13, which
is operated by the first barrier 12 through the connecting 5 ring
14, can be maintained either in a closed state (Figure 1) or in an open
state (Figure 2). In the closed state, the disc 1la of the intermttent

gear' 11, which is rotahgél ghButdNiss Ofhat Lk hgageRBRC AL sgearrolgtéfm' chis
itself drivingly connected to the drive ring 1, is brought into

slidabl e contact withclbewibe Gadt oeips 4l raécHeiewiidelst, barrler 12. The
carry<tooth 11b of the intermttent gear 11 and the thick teeth 12d and the

thin teeth 12e of the fir ghebfirst efartZer AZPind €hersecthdE baTEiedN3, which
transmtting nmechani sm between the first barrier 12 and the drive ring 1 so
15 as to open ds adepsted bhg thesKipyr bamxier 1123 thruigh3chebgotdeetipemr i Ng
t herebetween in the | ens operating range. The operation of the
above-descri ed shutt @fing l4, can be maintained either in a closed state
(Figure 1) or in an open state (Figure 2). In the closed
state, the disc lla of the intermittent gear 11, which is
N _ : rotated in unison with the conmecting gear 10 &hich is
itself drivingly connecte& to the drive ring 1, is brought
10 into slidable contact with the thick teeth 12d of the
first barrier 12. The carry tooth 1l1lb of the intermittent
gear 11 and the thick teeth 12d and the thin teeth 12e
of the first barrier 12 comprise an intermittent transmitting
mechanism between the first barrier 12 and the drive ring 1 so
15 as to opén or close the mask portions 12a and 132 by the gearing
therebetween in the lens operating range. o .
The operation of the above-described shutter
(7 _ apparatus is described below.
When a release button (not shown) is operated in the
20 . state before shutter release shown in Figure 1, a main
~ switch (not shown) is turned on and an exposure control
circuit'(not shown) and the focal point detecting circuit

(not shoum) are operated so as to set an aperture value and

a focal point.



-

pparatus is described bel ow. Wien a release button (not shown) is operated
n the 20 state before shutter rel ease shown in Figure 1, a main
switch (not shown) is turned on and an exposure control circuit (not shown) -
and the focal point detecting circuit_(not shown) are operated so as to set

R aperture value and a focal point. 9" The solenoid 9 is then energi zed so
as to hold the engagenent |ever 8, and the stepping notor 2 is rotated
forwardly, while the ratchet wheel 7 is rotatable, so that the drive ring 1
and the range ring 4 are rotated 5 - clockwi se. At the previously
set focal point, the solenoid 9 is de-energi zed so as to rel ease the

t | 8 h th
engagement | ever 8 an ol 9 3000 el 8% 5b 1 folfion the

rat chet wheel 7, mhere y t I'S positione at

the focal point. ga ed€ TevRy 4, @aA! H'88edfink Chdtio? f'ﬁc% aafter tfié
focussi ng action and teaches the range of exposure action en the Y

connecting gear 1@oatdihs Hilerthd rebéhetCaheell 72{¢£ rophedAd, so
counter-cl ockwi se by the clockwi se rotation of the drive ring 1 in the 15

| ens operating raggat Theadrive 2idyg 1 hhe thel YangeORDIRC %I S batw the carry
tooth 11b of the intermttent gear 11
' 5 clockwise.
At the previously set focal point, the solenoid 9
is de-energized so as to release the engagement lever 8 ]
\J
\o/

and allow it to engage the range ring 4 through the
ratchet wheei 7, whereby the photograpﬁic lens is positioned
10 at the focal point. The drive ring 1 continues to rotate
. clockwise after the focussing action and reaches the range
of exposure action. When the connecting gear 10 and
rhe intermittent gear 11 are rotated counter~-clockwise
by the clockwise rotation _of the drive ring 1 in the
15 lens operating range so as to start the drive connection
between the carry tooth 11b of the intermittent gear 1l
and the thick teeth 12d and the thin teeth 12e of the first J
barrier 12, the barriers 12, 13, which have been in the
closed state; are opened and are then held in the open
20 state shown in Figure 2 by the slidable contact between
the disc 1lla of the intermittent gear 11 and the thick
teeth 12d of the first barrier 12.
The drive ring 1 is then rotated clockwise in the

range of exposure action so as to cause the sector driving



and the thick teeth 12d and the thin teeth 12e of the first barrier 12, the
barriers 12, 13, which have been in the closed state, are opened and are
then held in the open 20 state shown in Figure 2 by the slidable
contagt bet ween the disc 1la of the intermqittent gear 11 and the thick
teeth¥12d of the first barrier 12. The dritfe ring 1 is then rotated
clockwi se in the range of exposure action so as to cause the sector driving
10 cam|lb‘to rotate the sector driving lever 5 counter-clockw se and to
cause a sector (not shown) to perform an opening action. Wen the
previously set aperture value is obtained, the stepping notor 2 is reversed
so as to rotate the drive 5 o ring 1 counter-clockw se and cl ose

t he gector, and the carplls toeretAtieothe sectomldelethg AevdroSgéminiter+dloekwide ent
gear *1 is continuously rotated in the range of the exposing action, the
barriers 12, 13 are amd| tp icausdra epetrrsiact showrlite pérfoke avl ogeding 10
contact between the disc 1la and the thick teeth 12d of the first barrier
12. After the expos@cé&ien When ths prasiouslypiset capertire yalbymilsgobtaioedy

continues to be driven in reverse so that the intermttent gear 11, that is
rotated cl ockwi se tlﬁhﬁuiﬁ?pping motor 2 is reversed so as to rotate the drive

5 ring 1 counter-clockwise and close the sector, and the
exposure action is coﬁpleted.

Although the intermittent gear 11 is continuously

rotated in the range of the exposing action, thé barriers

C

12, 13 are held in the open state because of the slidable
10 contact between the disc 1la and the thick teeth 12d of
the first barrier 12.-

After the exposure action has been completed, the
stepping motor 2 continues to be driven in reverse so that
the intermittent gear 11, that 1is rotated clockwise through

15 the drive ring 1 and the connecting gear 10, rotates the
first barrier 12 counter-clockwise and the barriers 12, 13
\~/ ' ': are clésed and returnéd to the state shown in Figure 1.
The above-descriﬁed embodiment is such that the
Barriers 12; 13 are opened or closed in the lens operating
20 ) range, but the barriers 12, 13 can'alternatively be opened
or closed béfore or after the lens operating range by changing
the phase relationshiﬁ between the disc lig'and the carry

tooth 11b of the intermittent gear 11.



15 the drive ring 1 and the connecting gear 10, rotates the first
barrier 12 counter-clockwi se and the barriers 12, 13 are closed and
returned to the state shown in Figure 1. The above-descri bed enbodinment is
sucg that the barriers 12, 13 are opened or closed in the | ens operating 20
range, but the barriers 12, 13 can altéﬁnatively be opened or cl osed before
or after the lens operating range by changi ng the phase relationship

bet ween -t he disc 11a and the carry tooth Ilb of the intermttent gear 11.

A second enbodi nent shown in Figure 4 using a knowmn Geneva nechanismis
described below. Figure 4(a) is a diagrammtic view of a barrier driving

apparatus in the stat eAtLe'efctgﬁg eﬁg};giﬂntr gﬁ&&sgn ﬁPHIée sat g?én%\aﬁg}‘gﬁi"ﬂ\ure 4( b)

is a diagranmatic view of e sald apparatus’in a barrier

i's open. An inter Gehbfd imedhhyfon I Mdsctided 88147 Ot ati Onal shaft 1lic in-.
common with a connecting gear (not shown in Figure 4 but corresponding g,

the gear 10) which is Pfgurengla) 10 a diagrammePid'93b?he @ Baidie¥e ring (which
is the sane as that of the drive ring 1 of the first enbodinent). The

intermttent driveriefdlappddatus imithe’ HfateabéforenNsifitied flleabe)V th the
said connecting gear. The intermttent drive nenber 111 has a disc 1llla,
whi ch cabper at es wntihFiguseng(td) Hara iddnghdmmatic view of the said apparatus
in the state wherein a barrier is open.
An intermittent drive member 111 has a rotational
shaft 111c in common with a connecting gear (not shown in \ J
Figure 4 but corresponding to the gear 10) which is drivingly |
10 connected to a drive ring (which is the same as that of
the drive ring 1 of the first embodiment). The intermittent
drive member 1;1 is thus rotatable in synchronism with the °
said connecting gear. The intermittent drive member 111
has a disc 11la, which cooperates with a single barrier 112
15 described below, and a pin 111b.
The barrier 112 is pivotally supported by a pin 112b °
on a base (not shown) and has a mask portion 112a for Q;)
protecting a lens; a presser portion 112¢ which is in slidable o
contact with a disc portion 1llla of the intermittent drive
20 member 111; and a groove 112d which slidably engages with
the pin 111b of the intermittent drive member 111.
The barrier 112 can be held either in the closgd state
[Figure 4(a)] or in the open state [Figure 4(b)] in which

the disc portion 1llla of the intermittent drive member 111,



15 descri bed bel ow, and a pin 111b. The barrier 112 is pivotally
supported by . a pin 112b on a base (not shown) and has a mask portion 112a
for protecting a lens; a presser portion 112c which is in slidable contact
wWith & disc portion 1la of the intermttent drive 20 menber 111
and a groove 112d which slidably engages Wth the pin 111b of the
intermttent drive nmenber 111. The barrier 112 can be held either in the
closed state [Figure 4(a)] or .in the open state [Figure 4(b)] in which the
disc portion 11la of the intermttent drive menber 111, 12 which is
rotated through the said drive ring and the said connecting gear, is in

| i dabl tact with t ti 112c qf b ' h
thggrnetgm“ t h‘gh%%n?%i%fi%ﬁﬁthah?eﬁx EFieta i %Sﬁ%g&eiiﬁdan?
e dgroove _ 0 e,barrier rovi de n.gnternitten
trang-lﬁtti ng nmechani s?ﬁ%‘éfz-\'}\g% gf’%g' lg'gr# es(riii%b}%ag Ortaﬁg g%t?'dt rip\/rgs??rng SO

as to open or close the qR3K BQr b qi}eéL £ fﬁgcﬁfpgnéaﬁgﬁgﬁ\%ﬁg&%c Loed

first and second enbodinents IS such t drive _ can be rotated
10 around-thep{Ag1p BH thé inteAhirReRRldril \ndBes NCaAd Rk [ §3Ge

that the drive nenber 1s noved linearly over the base, as described in
Japanese Lakd- Open Paj gl ofloche968¢#1288512 provides an intermittent transmitting
mech#nism between the barrier 112 and the said drive ring
so as to open.or close the mask portion 112a.
Each of the above-described first and second
embodiments is such that the drive member 1.can be rotated

10 around the lens, but it is alternatively possible to arrange

that the drive member is moved linearly over the base, as
.described in Japaneﬁe Laid-Open Patent Nd. 9631/1986.

In addition, each of the first and second embodiments
uses the stepping motor 2; but any motor which can be

15 driven both forwardly and in reverse, such as an ultrasonic

motor or a DC motor, can be used in either embodiment.

W ’ Furthermore, in each of the embodiments, the barrier
driving action comprises a gear connection between the
connecting gear 10 and the drive ring 1, but the connecting

20 gear 10 can alternatively be drivingly connected to an
" idler or a rotor gear.

Since, as in the embodiments described above, a single

motor 2 is employed which performs both the barrier driving



l¢n addition, each of the first and second enbodi nents uses the stepping

notor 2, but any notor which can be 15 driven both forwardly and in
reverse, such as an ultrasonic notor or a DC nptor, can be used in either y
en{)odi ment. Furthernore, in each of the enbodinments, the barrier driving
action conprises a gear connection betdeen the connecti ng gear 10 and the
drive ring 1, but the connecting 20 gear 10 can alternatively be
drivindly connected to an idler or a rotor gear. Since, as in the 5
enbodi ments descri bed above, a single notor 2 is enployed which perforns }
both the barrier driving 13 action and the lens driving action, the
barrier can be auacyimn aad |thedléensdrivinghactionhectheebdrrierpeavi de a separate
notor for driving the barrier, and thus the size and the cost can be

reduced. |n addi tberautomaticalily dnj¥es, without theineedntodirevidesa the barrier

is opened or closed by the shutter portion, a connecting mechani sm betwegg

the barrier porti8¢tPardgetPrEOEEQX ﬂs#ﬁ%thﬁéﬁrﬁ&r’bénﬁr%\!‘ﬁdé‘%? i842& caner a
having a lens with two or nore focalgoi nts_such as a telephoto_ lens or a

wi de angl e |ens, 38 thRucost&ap hppEpdugsd. In addition, Sinceniinthes  as wel |

a5 the sige and cosly o0 RSaks S8 Gade ot "B UpLtua b 1SR hgL > opened

shutter portion, a connecting mechanism between the barrier

portion and the body portion need not be provided in a

camera having a lens with two or more focalpoints such as \-)
a telephoto lens or a wide angle lens, and thus the number o/
10 of component parts, as well asthe size and cost, can be reduced.

Furthermore, if the barrier is opened and closed during
pperatién of the lens, the time from thé shutter release
to the start of the exposure can be reduced and one can
therefore take more advéntagg of an opportunity to take a

15 photograph.
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o)peration of the lens, the tine fromthe shutter release to the start of
t he exposure can be reduced and one can therefore take nore advant-aFe of an

opportunity to take a 15 phot ogr aph. CL “‘“““l“\“ A
notor-driven shutter apparatus for a camera havi ng\ |MW i L
operable td nove a shutter part or parts tH* ef f ect ocufssitng” the shutter
havi ng 1 ens cover nmeans novable by said notor into and out of a closed

position 5 in which, in operation, the front surface of a lens of the
canmera i s covered thereby. 2. Cé Ehftﬁ g apparatus as clained in
claim1 in which the notor is arrang the shutter part or parts

and the | ens cover neans sinultaneously. 10 A shutter

3 .
apparatus as claingd i-n cl @inmti':ricﬁé%g:}]%}ﬂuﬁﬂﬁ g é‘&r ths f%;:rgrlggg# 0 open the

| ens®cover means before opening t utter p gr parts an o close the
| ensicover nmeans afilgind RenstyH {RichP 24 %Eribgkt £o iﬁg&‘@ PeRGropad 4.

A shutter apparatus as clainmed in any preceding claimin which there .
is an intermttent odrpasest E@&iﬂ@@lf@@ué&&hgﬁ%etmcm Havidll 1bhe boes cover
means. 5. A shutter apparatus as clainmed in any preceding claimin

whi ch the | ens coveieah® adsaEle TPy | sadd angilour £rtiot ¥nd out of a closed position
5 in which, in operatipn, the front.surfgce of a lens of the
camera is covered thereby.
2. N A shutter apparatus as claimed in claim } in which
\_/ the motor is arranged to move the shuttér part or parts and
the lens cover means simultaneously.

10 3. A shutter apparatus as claimed in claim 1 in which
the motor is arranged to open the lqu.cover means before
opening the shutter part or parts and to close the lens
cover means after the shutter part‘or ﬁarts haye been closed.
4. A shutter apparatus as claimed in any preceding

15  claim in which there is an intermittent df;ve transmission
between the motor and the lens cover means.

k~/ . 5. A shutter apparatus as claimed in any preceding
claim in which ﬁhe leﬁs cover means comérise a.plurality
of lens cover members.

20 6. ' A motor-driven shutter apparatus for a camera

substantially as hereinbefore described with reference

to and as shown in the accompanying drawings.



of | ens cover nenbers. 20 6. A nmotor-driven shutter apparatus
1;ér a canera substantially as herei nbefore described with reference to and

shown in*he-accmmﬂlyi%gravm ngs. - 15 7. . _ A not or-driven
shutter app s for a canera which conprises barriers for covering the
front surfaZM”%,ﬂEﬂm re and aftdf said shutter is operated and a
notor for o . ﬂ'@tter for the purpose of focussing, 5 T
characterized in that" sdid*barriers are driven by means of said notor. 8.

A notor-driven shutter apparatus for a canera according to claim7 which
conprises a drive nenber novable wthin a | ens operating range and a single
notor for driving 10 & aiogoxirdrivemshbitteraapparptesitfer s aaderaens with

i nterlocking said drive nenber, characterized in that said barriers are
driven within sathdcherempoirasabarrjerafges. covering the front surface of e

a lens before and after said shutter is operated and a motor
for operating said shutter for the purpose of focussing,
5 characterized in that éaid barriers are driven by means of
said motor.
8. A motor-driven shutter apparatus for a camera
according to claim 7 which comprises a drive member movable \ J
within a lens operéting range and a single motor for driving o/
10 said drive member and operates said lens with interlocking
said drive member, characterized in that said barriers

are driven within said lens operating range.




