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- 1 - DESCRI PTI ON SLI DI NG COVER AND ELECTRONI C DEVI CE
HAVI NG SLI DI NG COVER 5 Technical Field The present
invention relates to novel sliding covers and
el ectroni c devices having sliding covers. In
particular, the present invention provides thin
sliding covers that can be stably and snoothly opened
and cl osed and that can be 10 easily attached to
devi ce bodies, and el ectronid devices provided with
t he above-described sliding covers. Background Art A
variety of electronic devices include sliding covers
15 that open and cl ose sggddramreIb® be bl ocked. In such
devices, for exanple, the sections to be bl ocked are
protected by retaining the sliding covers in a closed
state when the devices are not in use, and the
seSLIL BRKG d @/ gk gd5e & LEG TREIREM RHW GEh EAFTNGe SBI DIl COVER
sliding covers to an open state 20 when the devices
are in use For exanple, digital canmeras include
éldln Eé for opening and closing | ens sections
be § tions. The sliding covers are retained

i t?ﬁg §£8§§‘?t S LG 3Q,23 ié’téf?%"teé n&ﬂf‘e %ﬂid%ﬁgtéo%%s

and tro secti ons e dig caneras are
At d1RcsBnidnget e 2hastiakespidihg c%x}ecwg GaVELSriSalar,

changed to the open state to 2 expose the |ens
tSec tireBenanthvdvet sdif g viaeki ORSn tOlidithg covers that can
be stably and smcothly opened and closed and that can be

easily attached to device bodies, and electronic devices

provided with the above-described sliding covers.

Background Art

A variety of electronic devices include sliding COVers
that open and close sections to be blocked. In such devices,
for example, thé sections to be blocked are protected by
retaining the sliding covers in a closed state when the
devices are not in use, and the sections are exposed by
changing the state of the sliding covers to an open state
when the devices are in use. For example, digital cameras
include sliding covers for opening and closing lens sections
and strobe sections. The sliding covers are retained in the
closed state so as to cover the lens sections and the strobe
sections when the digital cameras are not in use, and the

state of the sliding covers is changed to the open state to
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front when the digital canmeras are in use. Anong such
sliding covers, a sliding cover having two pinions
(10, 11) that synchronously rotate and are 5
respectively nmeshed with two parallel racks (4, 4)
formed in a lens cover (2) so as to stabilize the
anount of force required to open and close the Iens
cover (2) is disclosed in Japanese Unexam ned Pat ent
Application Publication No- 22000-305131. Moreover, in

Japanese Unexam ned Patent 10 Application Publication
No. 2000-305131, one end of a lever (14) is linked to
sApcaeC ehkr Lenposédtiemsokhnkhenpi Bt dbd 1) s sasot phbe
rotatable, and a pin (15b) provided on the other end
fgongthehkayehe (diyyita emgaged ai¢him wam groove formed
in an optical device body (1) so as to be slidable. A
coi | 88°1% SHh @dl@}gy Fevers etx idd davweeven ookng LFp

of .the | and a hook (18) provided on the
PSRLPRSI (ﬁévﬂcje? &g@ EYPChE e RT Iy t%@qenénﬁeaﬁ% The
' t I _
PR LR SRR P o Hhvercts) ¢ in
addkAgeflivd o (hesel 9 §egopﬁ§é§if¥ke and ngﬁgé f Z3 the
ocat

openi ng direction when t €NnS Cover

ré@tﬁﬁ@@ttd(bﬁ%&Eaﬁ§9816E§|Eﬁéﬂleﬁgh%09899|2ﬂgl£“3y§%losed
reverses the biasing direction at the n1dp0|nt of the

isl Jalzdesa dngeanofed heat @nts geMercat2bn bablheadiems No.
cover (:g di scl osed i n Japanese Unexam ned 25 Patent
200113 lon HgbEPERE o Npa2@Ge- 305231 ned Ratainng 3

Application Publication No. 2000-305131, one end of a lever
(14) is linked to an eccentric position of the pinion (10)
50 as to be rotatable, and a pin (15b) provided on the other
end of the lever (14) is engaged with a cam groove formed in
an optical device body (1) so as to be slidable. &4 coiled
spring (18) is stretched between a hook (17) of the lever
(14) and a hook (18) provided on the optical device body (1}
to form toggling means. The toggling means biases the lens
cover (2) in the closing direction when the lens cover (2)
is located adjacent to the closed position, and biases in
the opening direction when the lens cover (2) is located
adjacent to the open position. The toggling means reverses
the biasing direction at the midpoint of the slidable range
of the lens cover (2).

In the lens cover (2) disclosed in Japanese Unexamined

Patent Application Publication No. 2000-305131, a sliding
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force applied to any portions of the |lens cover (2) is
evenly transmtted to the two racks (4, 4) by the
pinions (10, 11) that synchronously rotate. Thus, the
opening and closing operations can be stabilized. 5
The |l ens cover (2) disclosed in Japanese Unexam ned
Patent Application Publication No. 2000-305131 has an
advantage in that the anount of force for opening and
cl osing can be stabilized. "Héwever, the over al
structure cannot be nade conpact, and has poor
assenbling workability. 10 That is to say, nenbers
Feqd redltiedf 0o madhed i sneover thé 2)ens uereas (@) Netal
sheet ;9) havi ng the cam groove (16) and the hook
RENEREEasl |ted ther itg €40ks e 4r byvi dbd ponithe
|caI devi ce body (1). Therefore, the optica
i ¢d)pbhgt (ﬂ@%@éYsﬁaE@eeforTw%p@ Engrenbke and
15 thus increasi e size. Accordingly, the
c%%%?%ﬁlo%%ﬁ%%%?nﬁxﬁﬁ? F ggﬂﬁﬂt reduced in size. In

addi £ ONed CALROT 3| O@lg%gshe% 123Nl I@%awg

the optical device requir e8F

rapehat ANs &4Ghnas 1@l o8
optlcaﬁgg%'deV|ge B%%ibggiégﬁmﬁgﬁggguEggiﬁég%ﬁ% )

agventags on thhe tatheroend OFf fAdieel e¥erobdfindvdrdy t he
cam groove (16) of the metal sheet (9) so as to be
C%DSE@%IQ&H ded shahgl hgedot Herdsr, otheé hevenil e d tspidtoge
on the hook (17) of the lever (14) and the hook
Ii%ﬁt dre fMRdenepapashectng Q)aswmoms ehecrlol inatl woB ke LAy -
(19%, s s stretched Iﬁ&;efore s time consum ng
h to say, m ers requlred to form the lens cover
(2}, such as a metal sheet ({(9) having the cam groove (16)
and the hook (18}, and the coiled spring (19), are provided
on the optical device body (1). Therefore, the optical
device body (1) requires spaces for disposing these members,
thus increasing the size. Accordingly, the optical device
body (1) cannct be reduced in size.

In addition, incorporation of the lens cover {2) into
the optical device body (1) requires additional work
operations such as fixing the metal sheet (9) to the optical
device body (1) and engaging the pin (15b) provided on the
other end of the lever (14) with the cam groove (16} of the
metal sheet (9) so as to be slidable, and hanging both ends
of the coiled spring (19) on the hook (17) of the lever (14)
and the hook (18) of the metal sheet (9) while the coiled

spring (19) is stretched. Therefore, it is time consuming



4 to assenble the lens cover (2) into the optica
device body (1), and this causes | ower nmanufacturing
efficiency and an increase in costs. Disclosure of

I nventi on Enbodi nents of the present invention provide
a thin sliding cover that can be stably and snoothly
opened and closed and that can be easily attached to
a devi ce body, and an electrgnic devi ce provided with
the above-described sliding*cover. According to a
first aspect of the present invention, there is
provided a sliding cover conprising: an outside .

te aeeemblet i thand aeeeiver 21 | ketb tithd leptriesnl fdewe cof body

e _outside plate, _.a novabl e hol di ng menber di sposed
(ﬁﬂ'aa§%3€¥9s R5Eeh LOHET olieR P ERCPITin® &fd idency and an

. ctural nmenber, and toggling neans disposing
1@%%%%%% ?%éxﬁggﬁing menber and the outside plate or

the structural nenber. The sliding cover is
characterized in that the hol ding nenber includes two

pPpFaddiBle ACksvaRd gyl di ng portions di sposed at both
end portions and extending in the same direction as

t he Emtskdsimerithie diokéengreaeaberinvgltides paokakhdi Bgthin
| ate, an even nunber of pinions neshed with each
Sﬁ%@#ﬂg &edesuppett ednhblye t $feablholadichgmpbatiéysopased carod
ot at abl e, _and gui di ng conponents supported by the
c#ﬁﬁﬁﬂ ARG pIFaEE, CeRePRVERS hufiseitashesi ni ons  bei ng
tod iaLS Bgégge bg(t)g\ll?’e na:%c? eanglgl%ic@%ogggp c?gx?inct:es ! ngollrei eidn iw?'.rtli the
above-described sliding cover.

According to a first aspect of the present invention,
there is provided a sliding cover comprising: an outside
plate, a structural member fixed to the rear face of the
cutside plate, a movable holding member disposed in a space
between the outside plate and the structural member, and
toggling means disposing betweén the holding member and the
outside plate or the structural member. The sliding cover
is characterized in that the holding member includes two
parallel racks and guiding portions disposed at both end
portions and extending in the same direction as the racks;
the holding member includes a holding plate, an even number
of pinions meshed with each other and supported by the
holding plate so as to be rotatable, and guiding components

supported by the holding plate, the even number of pinions

being disposed between the guiding components; the pinions



5 located at both ends are neshed with the racks, and
the guiding conponents are engaged with the guiding
portions so as to be slidable; and the biasing
direction in which the toggling neans biases the
hol di ng nmenber is reversed substantially at the
m dpoi nt of the novable range of the hol ding nenber.
According to a second aspect ©f _the present invention;
there is provided an el ectronic device having a
sliding cover provided on a body such that the state
Décdthes s di e e changed between a cl osed
state to ﬂblddé)({:tg1 e‘shg\c%t %g%?ﬂ 0 %‘% ‘%ﬁ%&e Qf@ShFropBA the
stiating o PReitRIatBeenFRALd QMSh ¢ sli.dji.ng cover
i ncl udes an outside plate, éiqgﬁ?hé?%?§+uhéﬂ%ePofF& SO
a4 Gchéer edridabte; ohnd hehd Wislsdg BidkltiBn YA Eon the
hol di ng nmenber di sposed in a space between the
togediing peans hhdseheist hodidingl merpbber i sangydoagl i ng
ans_di sposed between the hol di ng nenber and the
Sggﬁg?ﬂglagﬂgt%to?hetW#ﬁP@ﬂﬂucDﬁrahenmub&%letfﬁhdgﬂdﬁ Rfe
udes two parallel racks and gui ding

| ncl
hg%??ﬁ%ﬁ%eﬁﬁgﬁbsed at both end portions and extending
t he hol di ng nenber

int direction as, the racks;
i nc|%§%§9§£§%|%‘? g Pt aspesile? tniiSePresensi Anysstion,
mesheds v £gagh r ppoar t.ed t.he hol di ng
tpI at e s\(,)ﬁ%gbto beaq.lr gatelaet ar}%g?%aﬁgvglﬁiedfb‘%‘é’legnﬁoﬁéhﬁéng
coupp g ied dad tdie hYddiyng ehatgq tt e ugber, of _; . 4.
pi ni ons bei ng disposgg betmgeﬁttﬁgegéﬁgfﬁgg? tnd sliding
Crmmpormntiss difegeidiibensieen a closed state to block

sections to be closed and an open state for exposing the
sections; the sliding cover includes an outside plate, a
structural member fixed to the rear Fface of the outside
plate, a movable holding member disposed in a space between
the outside plate and the structural member, and toggling
means disposed between the holding member and ghe outside
plate or. the structural member; the holding member includes
two parallel racks and guiding portions disposed at both end
portions and extending in the same direction as the racks;
the holding member includes a holding plate, an even number
of pinions meshed with each other and supported by the
holding plate so as to be rotatable,.and guiding compéﬁents
supported by the holding plate, the even number of pinions

being disposed between the guiding components; the pinions
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- 6 located at both ends neshed with the racks, and
the guiding conponents are engaged with the guiding
portions so as to be slidable; the biasing direction
in which the toggling nmeans biases the hol di ng nenber
is reversed substantially at the 5 m dpoint of the
nmovabl e range of the hol ding nenber; and the sliding
cover is retained on the bodyéby fixing the hol di ng
menber of the sliding cover to the body. According to
enbodi nents of the present invention, all the

teqateddatnendigy enadcems BPROTwEEH byhd he, Qut sigd te . ..
and the 10 structural nmenber fixed to tﬁeargagh?aggldlng

SPIPPREIA Sirde eplated &iticetlno JqreErdiers pake idht aghets 1y be
the body to which the sliding cover is attached, no
%J;y’a%%%ledr dheefiipp gt &l refitsimos d meibiehs the tbggSridimgns
covers .on éh? body. I n addition, the sliding cover can
pesks t??t‘?l §LANEY YR d hagy sy Bybsianbiplihe at the

asse

i tq the body. Thus, a high bl i
R PR o A gay oeantobhe bl G mepe s ahd the
liggiB0 . - i i pents of th t.
o ane coE 1 e aliad b AR OBN AT Y fhrici¥ sBeLRan cing

membber o20thd Xad diagt beveearoface 944 he outside plate,
t he novabl e hol ding nenber disposed I n the space

bet vieetv idi bSi i 3] i '
e @g0UbS bSodlf s20¢ the ﬁ£éé@ﬁ#[@geﬁgﬁ’§lﬁ;gul

and the toggling nmeans di sposed between

theemeamiand néwbaut sirde spbpberel BhaheSiuuuet HE dblate and the

menber, and is characterized in that the hol ding
structural member fixed to the rear face of the outside

plate. Since no members are attached to the bedy to which
the sliding cover is attached, no spaces are required to
dispose members of the sliding covers on the body.

In addition, the sliding cover can be assembled into
the body only by fixing the holding member to the body.
_Thus, a high assembling workability into the body can be
achieved.

The sliding cover according to embodiments of the present
invention includes the outside plate, the structural member
fixed to the rear face of the outside plate, the movable holding
member disposed in the space between the outside plate and
the structural member, and the toggling means disposed'
between the holding member and the outside plate or the
structural member, and is characterized in that the holding

member includes the two parallel racks and the guiding



25 nmenber includes the two parallel racks and the
guiding 7 portions disposed at both end portions and
extending in the sane direction as the racks; the
hol di ng nmenber includes the holding plate, the even
nunber of pinions neshed with each other and
supported by the holding plate so as to be 5
rotatable, and the guiding cogponent s supported by the
hol di ng pl ate, the even nunber of pinions being

di sposed between the guiding conponents; the pinions
Iocgted at. both ends are neshed with the racks, and

PRE“HOR Y FPRGRS0 RN S Thapad epeilgeh sniatll ehsegdidinin the
ions sa as to be slidable, 10 and the biasing
g%‘éc‘?ﬁ%encﬁlr?nmﬁiscﬁg?h’éaF g1t S9pfgERET {Rpgludes the
hot @9 Sefer hs L rsed substanti.ally at.the
i d%%ﬁt of 't ﬁggnggéﬁl %m?%%@eo%fplflﬁémﬁofnafsﬂﬁgn‘ﬁi‘ri[:}'ére.ac;h
dhiee el a6 rRRberdeyi 56 PRYI N dihe shidlng,cove
accordi ng tgbeﬁbodingnts of fﬁgﬁkgéég%tg?ngén§?gﬁeis
5 oharadtler,i aad tAS §Ridhed ddiotlkhdsNguseVEEed Sy th
provi ded on the body S{ﬁﬁltéﬁg t he s?a e o? tﬁét ©
htlidiinggpdever tham deschanged bet peehohhebel os et spelsate
to bl ock sections to be closed and the open state for
n§heheusdianng crmupatretslyi thageboikers | Tnodatdeks athboth
outsideoﬁlqﬁe the structural nmenber fixed to the rear
FiGPe 2T5MBFRG ¢7id Ghfe TgIckSe, 2R et vl di Nigolcgimpgnent s
] d..n the.space_petween the outside,
ag%gggggﬁééﬁ%§§§§¥ﬁ%t1?31‘ RBEF “Hhf T e F@g%@iﬁ idable;
?ﬁg%ﬁ%ggﬂkﬁﬁg%”%eéﬂg biases

10 afBaRfe dhSPOSRA Aslpeenst g hgl

outside plate or the structura
the holding member is reversed substantially at the midpoint

of the movable range of the holding member.
The electronic device having the sliding cover
according to embodiments of the present invention is characterized
15 in that the sliding cover is provided on the body such that the
state of the sliding cover can be changed between the closed
state to block sections to be closed and the open state for
exposing the sections; the sliding cover includes the
outside plate, the structural member Ffixed to the rear face
20 of the outside plate, the movable holding member disposed in
the space between the outside plate and the structural
member, and the toggling means disposed between the holding
member and the outside plate or the structural member:; the
holding member includes the two parallel racks and the

25 guiding portions disposed at both end portions and extending
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hol di ng nmenber includes the two parallel racks and the
25 gui ding portions disposed at both end portions and
extending - 8 in the same direction as the racks; the
hol di ng nmenber includes the holding plate, the even
nunber of pinions nmeshed with each other and
supported by the holding plate so as to be rotatable,
and the guiding conponents sypported by 5 the holding
plate, the even nuriber of pinions being disposed
betmeen the gui di ng conponents; the pinions |ocated at

ends sheg W th t%h racks, and the guidin
Shét's §ec hORQED W Faks” ‘g8 Ayl %’o‘?‘il %
t di t
togg F%Stﬁégﬁgp ?% égﬁyﬁ% 1 IE%FE:ng%%%%eé Q&nlons
nfe%\b%rds%gtﬁug§éﬁnéﬁl?éé yar% stulﬂnﬁo 98% 194 hd N8 A %gﬁate S0

range of the hol ding |d|ng
asettai bedrobat el HORhD Y Hel éhmalﬁ@ec&wgé&ié}gc&%&%rt% by
the sliding cover to the body. Acc ing to
térbodideng spitd hethpr esent nimabent d®mimldnd BRind5disposed
requi red nenbers are supported by the outside plate
béﬁaeﬁﬁeth%tQQR§MHQﬂCOm®nbentSFxthbtplnmmﬂsrd@catadeaofboth

e outS| Iate. Since no nenbers are attached to
eP & BB d" dhe FREXS | grdgtho i diagacraphegnt noare

es & U|re .to dispose nenbers of the slidin

HI2G5E B AT Y158 ROEEIH TS, o4 e BBy ednbhe The

s l”ﬁ?%‘gﬂ%h%l fengEoterhE R T e righs.
hé @i 18] intthdR@ rCO¥ekeGahsed substantially at the midpoint of
the movable range of the holding member; and the sliding
cover is retained on the body by fixing the holding member

of the sliding cover to the body.

According to embodiments of the present invention, all the
required members are supported by the outside plate and the
structural member fixed to the rear face of the outside
plate. Since no members are attached to the beody to which
the sliding cover is attached, no spaces are required to
dispose members of the sliding covers on the body.
Accordingly, the body can be reduced in size.

Moreover, all the required members can be assembled
into the sliding cover. Accordingly, the sliding cover can
be treated as a single component, and can be easily handled
in terms of parts management, transit, and the like.

In addition, the sliding cover éan be assembled into
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be treated as a single conponent, and can be easily
~handled in terns of parts managenent, transit, and

the like. 25 In addition, the sliding cover can be

assenbled into 9 the body only by fixing the hol di ng

menber to the body. Thus, a high assenbling
wor kability into the body can be achieved. According

to an enbodi nent, the sliding cover is 5 characterized
in that the structural nenbei further includes an
operating projection protruding to the opposite side

f th outside plate. Accordingly, the operating
tﬁﬁoﬁsgyi BRLE &Y l%ﬁ'érné& &hg B €Y anemkere 19 Kaepbodivded
kn.th sQ_as -t.o cause the body to carry out 10
thlst 0F, Bh0Y A Pk BORE bt PR A Shee hrmgbe
afRfevLh0sing of the sliding cover. According to an
enbodi ment, the sliding cover is characterized in

t hat : [ ' i h hi f
nol e T nS oy eag el e AN EolFarng

cherdiferiaad iis ﬁHQQOfE@dsMJctﬂ"ueralSHe%Ew ?hr@ﬁé@efnéﬁl es

as to be rotatable; and the pushing surface I's biase
arpyrsirasiing peansct iverposadidieigvesn thbeoppbs et Wade of the

menber and the operating projection such that the
oulisiee plathe Pospraipsiyrfdde apemgttihg podiddonal @ s
ordlE 20 _perpendicular to the noving direction of the

Byiedeng ﬁgﬁﬁﬁp.aHQK%ﬂﬁwﬂ%ﬁﬁ y, even with variations in
pﬂa@id%heQBaeﬁg Q§&§W§%1as to cause the body to carry out
operations and the like associated with the opening and
closing of the sliding cover.

According to an embodiment, the sliding cover is

characterized in that the operating
projection has a pushing surface inclined to the moving
direction of the holding member, and is supported by the
structural member so as to be rotatable; and the pushing
surface 'is biased by biasing means interposed between the
structural member and the operating projection such that the
sides of the pushing surface along the rotaticnal axis are
perpendicular to the moving direction of the holding member.
Accordingly, even with variations in the clearance between
the sliding cover and the body, the operating projection can
reliably push a pressure-receiving member such as an

operation-receiving piece of the switch provided in the body

by disposing the operating projection so as to protrude
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the sliding cover and the body, the operating
projection can reliably push a pressure-receiving
menber such as an operation-receiving piece of the
switch provided in the body 25 by disposing the
operating projection so as to protrude - 10 toward
the body by a sonewhat |arger anount. Al so, even when
the operating projection is too close to the body, the
operating projection can relt8bty operate by rotating
the operating projection against the biasing force,
and damage 5 to the operating projection, the sliding
tooweerg tthiee bdgyby ansbridwhdt Kergan bBrRoandl defllso, even
According to an enbodi nent, the sliding cover is
vaiedy e rpzEdting tiverl adtd copdsationgepees et itdre bedy, the
fornmed of a spring having _a pushing surface 10
GRTEEtHed PEoI RetHowi gt d—"lerlééE’il@’nOEﬁr@h% bip| fitaging the
Ow%g% Ly and .the__.L ushing %u%Eac .is.resilient to the
ving " di PERIFON Gt 24e Shol anlﬂﬁh‘&%rf.O%OFBPnﬁP’i}?ge
% | | at | ' t he, cl earance between.th
o e e P D ony B SEL BB R e Spachrdw

atanthel i apd Ve LRe:peassure 15 receiving nenber
such as the operation-receiving piece of the switch

pr ovidedrding hes kadywenbydihsReS! PR t LI | '
projectign é% as to protrude foag?dggﬁgﬂg%g%h%%.és

Chonevitrtizddrigerthamouhe. ot BHLi@yen when the operating
projection is too close to the body, the operating
PHPFeeItdA bdrdTeduelt d spoinhdawdsid ieepushdng therface

iggiiﬁgh ég“% ‘e hg%igge&fgéé¥£on,of the holding member, and
the pushing surface is resilient to the moving direction of
the holding member. Accordingly, even with variations in
the clearance between the sliding cover and the body, the
operating projection can reliably push the pressure-
receiving member such as the operation-receiving piece of
the switch provided in the body by disposing the operating
projection so as to protrude toward the body by a somewhat
larger amount. Also, even when the operating projection is
too close to the body, the operating projection bends due to
the resilience of the spring. Thus, the operating
projection can reliably operate, and damage to the operating

projection, the sliding cover, the body, and the like can be

avoided.
According to an embodiment, the electronic device is

characterized in that the slidin§ cover
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projection can reliably operate, and damage to the
operating projection, the sliding cover, the body,
and the |like can be avoided. According to an

enbodi nment, the electronic device is 25 characterized
in that the sliding cover - 11 includes an operating

projection protruding to the opposite side of the
outside plate; and a switch Erovided in the body is
operated when the state of "thé 3liding cover is

changed. Accordingly, operations associated with the
opening and 5 closing of the sliding cover can be
perfwiaredn Bperexamnplerojddt iandipgbt ahid e @, t Hh@pposite
openi ng of the sliding cover causes a ready state for
tigla rsgfg pihet grbsidemil aliersiang ef svhech siiatiintpd dverthe body
causes a state where the power is turned off.

L C&Edieng St vhem Eihdthatentef the sledingfavedevisc ehanged.
characterized in . that the ope aéin rQj ection
A A : ;

ET QAGE LK’ ORISR AREESRAERT et 6 i @R FiTg 2
dibggggigg et t%fidll I.ng  yenber nd s _supported b

the tructura me ef 56 as ?o#%g#%g%gygb'e;%Pﬁéexxmple'
iﬂuéhdﬂgiﬁéqféﬁﬁ%rd,stﬁbaéggnpﬁ%béﬁﬁﬂﬂgsﬁ?@@ﬁg’EB%@EO§§fEes
between the structural 15 nmenber and the operating
aprepégt soars el thatnghpistdess ofand keopushi By sHef ace
along the rotational axis are perpendicular to the
shbding divectdaoseof at heahel whewe rdwbevwerand tsrbeédseff.
in the direction in which the pushing surface pushes

an oPfefardbngd rier a@nyiemypopiiocatof thheebadtodnisr dlavdag
characterized in that the operating
projection includes a pushing surface inclined to the moving
direction of the holding member, and is supported by the
structural member so as to be rotatable; the pushing surface
is biased by biasing means interposed between the structural
member and the operating projection such that the sides of
the pushing surface along the rotational axis are
perpendicular to the moving direction of the holding member,
and is biased in the direction in which the pushing surface
pushes an operation-receiving piece of the switch provided
in the body; and the biasing force of the. biasing means is
large enough to push the operation-receiving piece of the
switch. Accordingly, even with variations in the clearance
between the sliding cover and the body, the operating

projection can reliably push the operation-receiving piece

of the switch provided in the body by disposing the
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20 in the body; and the biasing force of the biasing
nmeans is |arge enough to push the operation-receiving

piece of the switch. Accordingly, even with
variations in the clearance between the sliding cover

and the body, the operating projection can reliably
push the operation-receiving piece 25 of the switch
provided in the body by disposing the - 12 operating
projection so as to protrudelfoward the body by a
somewhat | arger anmount. Al so, even when the operating
projection is too close to the body, the operating
profacitricopareatélonabb yamper gimthydeotatvang the body by a
operating_S proj ection agai nst the biasing force, and

% danuer Gperati n j €dteinowhenrhehs| ppénating
cover, .the body, and the |I|ike can be avoi ded.

NEGEIRG &6 &9°erbBEF iehttha hedal eEhronPer@einge

o e E e 0 e o aot o i
FIPRET B SR FRAL MR R RSB Rt PSS o
$:Q1Lhe i BRVLA: ALE CeAd A Qb @obobdl gy NRIREL. (NG
pushing surface I's resi’lient to the Woving o fection

oplerbbenghpldi Bt iBRPahe aNAdat G £69L1] SNGE Uiy, 2098 the
enough to push the operation-feceiving piece of the

Idwet chn Becavdidegdy, 15 even with variations in the
cl earance between the sliding cover and the body, the

oper attngdpnoj ectarorentariimehicabtye Pushrtheic device
operation-receiving piece of the switch provided in
chabapbrigl a9d dits pdsitnghehepepet g ng proj ecti on so as

p%gjection is formed of a spring having a pushing surface
inclined to the moving direction of the holding member, the
pushing surface is resilient to the moving direction of the
holding member, and the resilience is large enough to push
the operation-receiving piece of the switch. Accordingly,
even with variations in the clearance between the sliding
cover and the body, the operating projection can reliably
push the operation-receiving piece of the switch provided in
the body by disposing the operating projection so as to
protrude toward the body by a somewhat larger amount. Also,
even when the operating projection is too close to the body,
the operating projection bends due to the resilience of the
spring. Thus, the operating projection can reliably push
the operationwreceiving piece of the switch, and damage to
the operating projection, the sliding cover, the body, and

the like can be avoided.
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protrude toward the body by a sonmewhat | arger anount.
Al so, 20 even when the operating projection is too
close to the body, the operating projection bends due
to the resilience of the spring. Thus, the operating
projection can reliably push the operation-receiving
pi ece of the switch, and danage to the operating
projection, the sliding cover, the body, and 25 the
i ke can be avoided. 13 - Bripef_-Description of the
Drawings Fig. 1 illustrates an el ectronic device
having a sliding cover according to an enbodi nent of
t he present 5 i nvention when applied to a digital
canera. Fig. 1, and also Figs. 2 and 3, illustrate the

BX1&F Nods 98 o ok Nehe .Gl Ji@)yCamera. Fig. 1is a
schemati c perspective view of “ the sliding cover in a

cl osed st at e11kkBrated Sn2e36RERBLIE ASFSREGLVY Gy Vée“’

of the sliding 10 cover in an open state. Fig. is a
st icoveer spectilimy Weewnweahodifertd §f Ghe 'pli*@séﬁ@f
Fig. 4, and also Figs. 5 to 18, illustrate the sliding

%Rﬂﬁﬂt%QQ @@?ﬁlﬁpp¥4%ﬁ w ﬁsdagleﬂplodmﬁnperﬁpgctuyeand
5 is a perspective view shown fromthe

aﬂn‘sﬁ 5&9595 g%dué d flghtabrelhanent eraloviskdecp the

LHf;the dlng over, i.s renoved. Fig. 7 is an
ﬁarge e%ﬁ?ode&4be sp&cti ¥ %hQ@%V&C Perspective view of

the sliding cover in a closed state.

Fig. 2 is a schematic perspective view of the sliding
cover in an open state.

Fig. 3 is a schematic perspective view when viewed from
the rear.

Fig. 4, and also Figs. 5 to 18, illustrate the sliding
cover in detail. Fig. 4 is an exploded perspective view.

Fig. 5 is a perspective view shown from the inside.

Fig. 6 is a front view when the outside plate of the
sliding cover is remowved.

Fig. 7 is an enlarged exploded perspective view
illustrating a connected portion between a holding member
and a guide. |

Fig. 8 is a rear view in the closed state.

Fig. 2 is a rear view in the open state.

Fig. 10 is an enlarged exploded pberspective view
illustrating an operating projection and a portion

supporting the operating projection.
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illustrating a connected portion between a hol di ng
menber 20 and a guide. Fig. 8 is a rear viewin the
closed state. Fig. 9 is arear viewin the open
state. Fig. 10 is an enl arged expl oded perspective

view illustrating an operating projection and a
portion 25 supporting the operating projection. - 14
Fig. 11 is an enlarged cross-sectional view of an
essential portion illustrating +he operating

projection and a swtch operated by the operating
projection: Fig. 12,.and al so Figs. 13.and 14,.are
9ros%i§¢0ﬁi lan i dQErEQ§-§§E§3t|£¥ ReLLen, .
illustrating how the perati ng prOJeéilon operat es

¢ herWiatl C Bowhesh & ClaAanee *asévx@ﬁ%}at{h% tel-Rg d
projection and the switch ig nor ma (asgggg%éngd)?n an
Figuittd bptustedtias e opleirdicNgg COMETedtidhe cl osed

state. 10 Fig. 13 illustrates the sliding cover
substagt i B, yndbeflweeRign. t b2 aldddd stat erand-seactitmal
open state. Fig. 14 illustrates a state when the

VIsEFaPtnfhe projsdttiedn Popéiat esl Rt rawiimgh hoRi ghe 15
illugtrates a state when the operating 15 projection

°EFEFat 83 RHY Gl 8 OPRTETEASE WS Phetherear Gheerance
oReLUERN- A0, 08E 3N, NG BEOLEEL] O ATA B8 8ULT € A rma
(as designed). Fig. 12 illustrates the sliding cover in the
closed state.

Fig. 13 illustrates the sliding cover substantially
between in the closed state and in the open state.

Fig. 14 illustrates a state when the operating
projection operates the switch.

Fig. 15 illustrates a state when the operating
projection operates the switch in a case where the clearance
between the operating projection and the switch is smaller
than the normal value.

Fig. 16 illustrates a state when the operating
projection operates the switch in a case where the clearance
between the operating projection and the switch is larger
than the normal value,

Fig. 17 is a rear view of an essential portion
illustrating a modification in the arrangement of the
operating projection and the switch.

Fig. 18 is an enlarged cross-sectional view of an
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Fig. 16 illustrates a state when the operating
projection operates the switch in a case where the

cl earance 20 between the operating projection and the
switch is larger than the normal value. Fig. 17 is a
rear view of an essential portion illustrating a

nodi fication in the arrangenent of the operating
projection and the switch. 25 Fig. 18 is an enl arged
cross-sectional view of an--145- essential portion
illustrating a nodification of the operating
projection. Fig. 19 is an exploded perspective view of

Sk &SNt iRkt 1BAT il%s@fgltef%t icablys LAuaiy aéi; NG,

second enbodi nent is arear view o

s ritnigicprereattonding to a third enbodi ment. Best
Mode for Carrying Qut the Invention Sliding covers and

el ecfrigni t9deviaessAdvideg pkirdbéagri il vdewebs afcesdimgial
to enbodi nents of the present invention wll now be
Rpg$donp66hane il ¢k f didaratoatheg de avwiamgsl embodinese.
enbodi nents,. the present invention is applied to

di gi faf- c%%e¥%§iﬁ§@Fn§l§Wlﬂﬁn@ Tofeng. cEVgs. agcerdirgs to
|I Estramg @@flrSt enbodi nent of the 15 present

4 ek H'reference to Figs. 1 to 3, a digital
caner a 10 i ncl udes a body 20, and a sliding cover 30

(strictly
Best Mode for Carrying Out the Invention

Sliding covers and electronic devices having sliding
covers accordiné to embodiments of the present invention
will now be described with reference to the drawings. In
these embodiments, the present invention is applied to
digital cameras having sliding covers.

Figs. 1 to 18 iliustrate a first embodiment of the
present invention.

With reference to Figs. 1 to 3, a digital camera 10
includes a body 20, and a sliding cover 30 (strictly
speaking, parts of the sliding cover 30) attached to the
front surface 20a of the body 20 so as to be movable in the
vertical direction, i.e. in the direction of a double-headed
arrow U - D shown in Fig. 1.

The beody 20 is a rectangle that is slightly'longer in
the horizontal direction,.i.e. in the direction of an
double-headed arrow L - R shown in the drawings, and is

formed of a flat casing 40 that is thinner in the width
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speaki ng, parts of the sliding cover 30) attached to
the front surface 20a of the body 20 so as to be
novable in the 20 vertical direction, i.e. in the
direction of a double-headed arrow U - D shown in
Fig. 1. The body 20 is a rectangle that is slightly

| onger in the horizontal direction, i.e. in the
direction of an doubl e-headed arrow L - R shown in
the drawings, and is 25 formed -of a flat casing 40
that is thinner in the wwdth 16 direction and that--
contains required conponents and nenbers di sposed

dhel&iiny The ¢astngodd ifach Qgﬁiﬁedféggéaﬁﬁgﬁbggd Andb8rs

rear case 60 jolned together
EaPRGHMABhkseChosethaiddriaqt 0p Pﬁé‘l@d@éaa %}%ntth%akev\@@
end 5 is closed with a bottomplate 22 (see Fig. 3).

Al appeexi masel §0 cjsimddatogpenéng Sihd SupiesPes8dodnthe
the upper left of the front surface 20a of the body

EFinghé0 isontoeed vwifthan Lopghhate ehls 28:d dbeslbwewasd
fromthe opening 51. A strobe 24 and a beamemtting

iSortosedfgkth oo H%%ufstlﬂml Rg2ERe2di stemhdE cdar 8)di sposed
adj ent to the right. side of the opening

shut BhYonass ] cﬂF%‘b]c?sred’P&ﬁuPﬁe5fLobss@H%%iﬂ§0’@ the
et ee o0 R R APl O S b e
theaf S face 206 0finhhesds Lody 2Q %%r%ﬁ hoff’&ﬁ'u[ﬁy

nost of the surface éxcept for the t portion.
opktfmd i1l ofa cpekaki ng @mtit?@fl%a&zekn&ttlng port 52 for
measuring the distance are disposed adjacent to the right
side of the opening 51.

A shutter button 25 is disposed on the top surface 20b
of the body 20 adjacent to the right end. A liquid-crystal
display {LCD) 26 is disposed on the rear surface 20c of the
body 20 so as to occupy most of the surface except for the
right portion. A plurality of operating buttons 27 is
disposed between the LCD 26 and the right end of the bodyIZO
(see FPig. 3).

As described above, the essential components of the
sliding cover 30 are attached to the front surface 20a of
the body 20 so as to be vertically movable. When the
gliding cover 30 is in the upper position of the movable
range, i.e. in a closed state (see Fig. 1), the sliding

cover 30 blocks the opening 51 for the lens, the strobe 24,

and the beam-emitting port 52. When the sliding cover 30 is
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di sposed between the LCD 26 and the right end of the
body 20 (see Fig. 3). As described above, the
essential conponents of the 20 sliding cover 30 are
attached to the front surface 20a of the body 20 so
as to be vertically novable. When the sliding cover
30 is in the upper position of the novable range,
i.e. in a closed state (see Fig. 1), the sliding
cover 30 bl ocks the opening 3% for the lens, the
strobe 24, 25 and the beamemtting port 52. When the
sliding cover 30 is 17 in the I ower position of the

t F
%Vemeeé%ﬁ%p?ovéelrtﬁfg Q£20L 0P80, 1Sl r%n%se(?eéll ?Ojrn 14, open

the sli exposes e openi

kense (be&e stipbe)24nand)ihendearpamid 'e&QOQQéttheS%peg’llng
Wth reference to Fig. 4, the sliding cover

bhckodeshe drereyt shdespkabe 70, aaacstthkécuo'ééﬁl—exﬂﬁmﬁi{g drt
fixed to the rear face of the outside plate 70, a
PBvabl e hol di ng menber 90 di sposed in a space between
the outside plate 70 and the structural nenber 80,

and t"B¢é! |rﬁ§eﬁé%‘ﬁ% Y Fidi - fos sle 161 bei v erpuete Mol uehades

menber 90 and t outS|de plate 70 or the structura
%n‘ﬂét}sji%j@ Bhethoder | bet Bl fenforarhother tbe

5, 59 08 BOO 0 Al 90V, LS, B 9 ML s

%Sﬁ@ﬁo%' dCORPANEDLS) W EhefSEngéet 4018 B0 the

In 15 this specification, ‘expressions suc he
éﬁﬁdﬁﬂm;aQOMSMber 80, and toggling means 100 disposed
between the holding member 50 and the outside plate 70 or
the structural member 80. As described below, the holding
member 90 is fixed to the body 20, and only the outside
plate 70 and the structural member 80 (the above-described
essential components) move with respect to the body 20. In
this specification, expressions such as "the sliding cover
30 moves" and "the sliding cover 30 moves toward a closed
pesition or an open position™ refer to the transfer of the
outside plate 70 and the structural member 80, and to the
transfer of the ocutside plate 70 and the structural member
80 toward the closed position or the open position.

With reference to Figs. 4 to 6, the outside plate 70 is
a decorative plate facing the exterior, and is an
approximate rectangle that is longer from side to side when

viewed from the front. Right and left side ends 71 of the

outside plate 70 are convexed toward the outside so as to
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30 noves" and "the sliding cover 30 noves toward a

cl osed position or an open position"” refer to the
transfer of the outside plate 70 and the structura
menber 80, and to the transfer of the outside plate
70 and the structural nmenber 20 80 toward the cl osed
position or the open position. Wth reference to Figs.
4 to 6, the outside plate 70 is a decorative plate

facing the exterior, and is an - approxi mate rectangl e
that is longer fromside to side when viewed fromthe

front. Right and left side ends 71 of the 25 outside

R i SHE T 72 Dak0Esdd Pl atengirRbnts

fcrndP R dnoNciNe, QUen SULkach oéugﬁ% gtl itge’?Bl QE%

70 at a position adjacent to the right

dealiltownpest i@t/ To ithef @igRE R} hewd &f thoqflot«hﬁoﬁgﬂﬁn 73

line (see Figs. 1 and 2). 5 The rear face of t

igutfeoirtedpbat therQeifs otir thd ¢dgé arimea (sgkaFtigw. holdmwv2)
ortion 74 excluding the outer rim Such an outside
?aF@a¥Of@%ﬁfQﬁ'ﬁ@ésbyupseég poats (7§ Wist huavedi o fretala

% ZE iectlon nol ding fromplastic, and the |iKke.
R&Le¥r & Jtﬁ“é\lpoﬁéﬁrﬁgﬂéoe%%]d%dlt@ ‘b6t BRGAF aFiMherfu® an

f |1
O¥£ % ate ?5rggﬁﬂ $8b¥lé% Eggﬁgga%ipga?b%gfﬁon
h d t,e 70
BT . A
por tien st4uetutdie mld@o phate; £0r 80 Axnlid hanena

narrow space in the width direction
viewed from the front is slightly smaller than the outside
plate 70, and is fitted in the hollow portion 74 formed in
the rear face of the outside plate 70. The structural
member 80 is fitted in the hollow portion 74 of the outside
plate 70 so as to have a narrow space in the width direction
between the outside plate 70 and the structural member 80.
The outside plate 70 and the structural member 80 are fixed
to each other by appropriate means such as screws or
adhesives.

Guide slits 81 extending in the vertical direction and
functioning as guiding portions are provided in both right
and left sides of the structural member 80. Engaging
fringes 8la are formed around the inner, upper, and lower
edges of the guide slits 81 by slightly hollowing the rear
side of the structural member 80, and moreover, engaging

fringes 8lb (See Fig. 6) are formed along the outer edges of
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15 between the outside plate 70 and the structura
menber 80. The outside plate 70 and the structura
menber 80 are fixed to each other by appropriate
means such as screws or adhesives. @Quide slits 81
extending in the vertical direction and 20
functioning as guiding portions are provided in both
right and |eft sides of the structural nenber 80.
Engagi ng fringes 8la are forped-around the inner,
upper, and | ower edges of the guide slits 81 by
slightly hol lowing the rear side of the structura

0,
R 1308, B8 B0 SIS of T RS iy oot
ﬁﬂg(gtﬁadthgaﬁlmgyb§f|@mjly hollomnng the front S|de of

the structural nenber 80. A |large rectangul ar openi ng

82 haviagge ackst Admiand oBehi n@nsd A dvisigdeaedges2a and 82b
thereof is formed at a slightly left 5 position of the
gt bethusateeddes BereAfcus- Gutmporat an 83 ghaliynge st
reverse L-shape when viewed fromthe rear is disposed
Aesthke eR Pﬁet%%eﬁWW&?Q%Zaéfmeﬂh@rsﬁ@uctural menmber 80

and he_EU|de slit 81 on the rig A supportin
p. e %totpr%&égndé%n%‘ml@f raorﬁetvt@ésepbe?h%e

Fiar B s, atorgntbobaorl oo S%e%étti?%ﬁbﬁggﬁlego%& o
tﬁle' Et%ct%ﬁ%n&%r‘ Bot Qﬁdvﬁ‘ié | &3 adi196t BONoA St AL I Efh .
bet ween the

A supporting piece 83a protrudes downward from the upper
edge of a section of the cut-out portion 83 extending
leftward.

With reference to Fig. 10, a small cut-out slit 84
extending in the vertical direction is formed between the
cut-out portion 83 and the guide slit 81 on the right.

Slits 84a that are open to the front are forméd on both
sides of the cut-out slit 84 at a lower position. A slender
groove 84b for engaging a spring extends upward from the
upper right end of the cut-out slit 84 by hollowing the rear
side of the structural member 80.

An operating projection 85 includes a main portion 85a,
shafts 85b and 85c protruding from both sides of the main
portion 8ba, a spring abutment 85d extending upward and
rightward from the rear end of the main portion 85a, and a

pushing surface 85e inclining downward and rearward from the

lower end of the main portion 85%a. This operating
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cut-out portion 83 and the guide slit 81 on the right.
15 Slits 84a that are open to the front are fornmed on
both sides of the cut-out slit 84 at a | ower

position. A slender groove 84b for engaging a spring
extends upward fromthe upper right end of the
cut-out slit 84 by hollowng the rear side of the
structural menber 80. 20 An operating projection 85
includes a main portion 854,20 shafts 85b and 85c
protruding fromboth sides of the main portion 85a, a
spring abutnent 85d extendi ng upward and rightward

pﬁ%@%b%@@nr§§ri§ngﬁ%&ﬁ%ﬁ?iQEEQC Q&t{@QQﬁgﬁﬁrﬁgguﬁblcFember

pushi ng surface 85e I nclining downwar rear war

gfor o thet28g | eversierd sobsbhendBg $ partd @me82aitd A from
operating - 20 projection 85 is rotatably attached to

thiee fsbntctamdl tineniver c188iby thd tfrght Redshaftsh8MHnits
and 85c into the slits 84a from the front, and then

889 vibki mgcatrrimgomembads8®f the slits 84a with a
covering nmenber 86. 5 The operating projection 85 is
bi asEtf iFeFRE 18Py BEPI 1By 82 Hel PéaFedotki it shreagion
87_functianing as _biasin s. _.The shaft 85c of the
bg pBr AT L H IO EaPPofPBE T | HETIGGRPLRG oF i At it s
i ' ._hel i cal [Si spring.87. .
RO PN 80 0R Bhel et DS B ottt s

£1€6d 1 Bt ¥ 181800t 86 WA Bohe # rant nsurface O bhe
spring abutnment 85d of the operating projection 85,
spinth@ 8secondiasm 876 ©fb tdre thel heak chDr 56 P EPRING7 87
i s disposed
is resiliently in contact with the front surface of the
spring abutment 85d of the operating projection 85, and a
second arm 87c of the helical torsion spring 87 is disposed
inside the groove 84b. The upper end of the operating
projection 85 is biased to rotate rearward by this helical
torsion spring 87. The rotation of the operating projection
85 in the direction the helical torsion spring 87 biases the
operating projection 85 is interrupted by the contact of the
front surface of the lower portion of the main portion 85a
with the covering member 86. At this time, the pushing
surface 85e is inclined 45° downward and rearward.

With reference to Fig. 1, the holding member 90
includes a holding plate 91, two pinions 92a and 92b meshed
with each other and supported by the holding plate 91 so as |
to be rotatable, and guiding components 93 supported by the

holding plate 91, the pinions 92a and 92b being disposed
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i nside the groove 84b. The upper end of the operating
projection 85 is biased to rotate rearward by this
helical 15 torsion spring 87. The rotation of the
operating projection 85 in the direction the helica
torsion spring 87 biases the operating projection 85
is interrupted by the contact of the front surface of
the | ower portion of the main portion 85a wth the
covering nenber 86. At this eime, the pushing 20
surface 85e is inclined 45 dowward and rearward.

Wth reference to Fig. 1, the holding menmber 90

boekddes 2 Bakding RAft éﬁ? s t940 pinions 92a and 92b

meshed wth each other supported by the hol di ng

pl at @n@1hs0dBsy glathe giotiat abkeri@ng:t@adin@gin the
conponents 93 supported by the 25 holding plate 91,

hdmel grintiadngif@at borg, 32N beisng dpspeged tcidhg phetrweenia
the guiding conponents 93. The holding plate 91 is a
RﬁQﬁﬁvdéﬁﬂeﬁﬁarwﬁﬁd1#Hu§ Mahitz bal &l th readt.i osupandt hag
a spri hi tching pierce 91a protruding rearward in a

Bissts F?giof e?%rf@&lngs&pmpﬁgmsg pWCEJ@e§ g1prehErde

havi n rt|n e rot ude ﬁarmard from

HHEG %ﬁs‘eFr :&a'&l@ggifvwgat% e fehgsh ﬁld?h%nds of
T 2
eacﬁoﬂsﬁ%%ﬁa&lgl e TRLNLON g 92% AN, A28, IER DS W (11,

are supporte e rear surrace O

hehdbbBer Phed & Pbodted shi ght! Jyeall’efsturﬁgﬁbt b@ntlfl%gﬂ%fcﬁ%g

center so as 10 to be rotatable. In addition
pdaitdi A gonmpandahsl1931lare pssppait gdoanthet Bestde so as
portions of the holding plate 91.
to be rotatable. In addition, the guiding components 93 are
supported on both side portions of the holding plate 91,
With reference to Fig. 7, the guiding components 93
each include an engaging piece 93a protruding inward, i.e.
in the direction the guiding components 93 face each other,
and an engaging piece 93b protruding outward, i.e. in the
opposite direction. The engaging pieces 93a are disposed
behind the engaging pieces 93b. Two slits 93c spaced apart
therefrom are formed substantially in the central region of
each guiding component 93. The upper slit 93c includes a
projection 93d protruding upward from the lower surface
thereocf, and the lower slit 93¢ also includes a projection
83d protruding downward from the upper surface thereof.
Positioning projections 93e are formed on the rear surface

of each guiding component 93 at both the upper and lower

ends. In additicn, a screw hole 93f open to the rear side
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Wth reference to Fig. 7, the guiding conponents 93
each include an engagi ng pi ece 93a protrudi ng i nward,
i.e. in the direction the guiding conponents 93 face
each other, 15 and an engagi ng pi ece 93b protruding
outward, i.e. in the opposite direction. The engagi ng
pi eces 93a are di sposed behind the engagi ng pi eces
93b. Two slits 93c spaced apart therefromare forned
substantially in the centralzxegion of each guiding
conmponent 93. The upper slit 93c includes a 20

proj ection 93d protruding upward fromthe | owner

- f . i 1, 93¢, i ncl
sirkanas Lhetegl o] G NEE oL 6,00 Jighine oo

surf are theseafing PAEdi0BPYoPrdLHIINHOP8aRECIT are
formed on the rear surface of each guidi ng conponent

Bixtad hoth the sippes wnd dfovwke 26i@NE$.cdnpatditki 08, Fom
screw hol e 93f open to the rear side - 22 is forned

the fhentesnehal thayitde eirodachigus d¥ 3y wOpenemnt d98g

The supporting pieces 91b of the holding plate 91 are
WPE@HFW?Q tHeE GH9Pegedl3riph thre Yurirgnomedrendsc 98
from the front, suchgggat the_projections 93d of the

t&ﬁiﬁPR@??F%ﬁﬁﬂ%ﬁ%ﬁW% éF%eé%ﬁﬁgéa'mﬂﬁﬁ'Fﬁés manner, the
LB LMY 2R oo R ¥ e s BB ptherey ©f
tB3 BEEdSUPRArLed sat. both side portions of the holding
pl ate 91. th reference to Figs. 5 and 6, the holding
nenberO@e féehayi 69 Figs aBovaddescehbet BATME @ ekS 90
supported on the
having the above-described structure is supported on the
structural member 80 so as to be vertically movable by
disposing the holding plate 91 between the outside plate 70
and the structural member 80, by engaging the engaging
pieces 93a of the guiding components 93 with the engaging
fringes 8ia on the inner sides of the guide slits 81 of the
structural member 80 from the rear {see Fig. b), and by
engaging the engaging pieces 93b with the engaging fringes
8lb on the outer sides of the guide slits 81 from the front
(see Fig. 6) such that the guiding components 93 are fitted
in the guide slits 81 of the structural member 80.
Furthermore, the pinion 92a is meshed with the rack 82a of
the structural member 80, and the pinion 92b is meshed with
the rack 82b of the structural member §0.
The toggling spring 100 functioning as toggling means

includes a coiled portion 101, and two arms, i.e. a first
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structural nmenber 80 so as to be vertically novabl e by
di sposing the hol ding plate 91 between the outside
plate 70 and the structural nenber 80, by engagi ng

t he engagi ng pieces 93a of the guiding conmponents 93
with the engaging 15 fringes 8la on the inner sides of
the guide slits 81 of the structural nenber 80 from
the rear (see Fig. 5), and by engaging the engagi ng
pi eces 93b with the engagi rg2Bringes 81b on the outer
sides of the guide slits 81 fromthe front (see Fig.
6) such that the guiding conponents 93 are fitted 20

bPmt NE2 gérﬂcg% %Jeicbﬁ_dsglrﬂf 1(5?,6 ];ﬁ:tortlfﬁail.ﬂ%glms?ﬁgg ﬁ’éeo ?%)é_’[r(n a V-

Furthernore, the pinion 92a i's nmeshe

8Rapef Tihe i vet ural £resberB8Qo02and Ebﬁg@iﬁ@%ﬁ%ae
is meshed with the rack 82b of the structural nenber

8ppdhei i ggleicrg 83ar bAGtHO G frudthiradi NeneSr tAYIlanAdthe
means 25 includes a coiled portion 101, and two arns,
feeeond gy 403- i33suppertidP kandhe sprbmg-iartoHiGs), pierce
grotruding so as to forma V- shape. The end of the

13 & & Po2dind sebdet t9d by the supporting piece
83a 9& th .%tructural gegbey 80, and the second arm
103 185sAbHAISE B AY SBT1RG- W chig-prarsedst ola
.di 1..Th | i gl 30 havi
TraTEabe Sttt it Bl & SR R8s (he boay

(R P s, obes o 19 Q4R B UIPPELR ) ace
A0 th&éhérbndontawas® F ithe body 20. The front case 50 is
formed by press forming with a metal plate such as stainless
steel, injection molding from plastic, and the like. The
front case 50 includes a front face 50a, left and right

faces 50b protruding rearward from both left and right edges
of the front face 50a, and upper and lower faces 50c and 50d
protruding rearward from both upper and lower edges of the
front face 50a. The front face 50a includes the above-
described opening 51 for the lens, the beam-emitting poxt 52,
and an opening 53 through which the strobe 24 faces forward.
The front face 50a further includes screw holes 54 on both
sides at slightly upper positions from the center in the
vertical direction, and positioning holes 55 disposed above
and below these screw holes 54. 1In addition, a slightly
larger rectangular opening 56 is formed adjacent to the
screw hole 54 on the right (see Fig. 5).

The positioning projections 93e of the guiding
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10 formed by press formng with a netal plate such as
stainless steel, injection nolding fromplastic, and
the like. The front case 50 includes a front face
50a, left and right faces 50b protruding rearward
fromboth |left and right edges of the front face 50a,
and upper and | ower faces 50c and 50d 15 protruding
rearward from both upper and | ower edges of the front
face 50a. The front face 50ari ncl udes the above-
descri bed opening 51 for the lens, the beamemtting
port 52, and an opening 53 through which the strobe

Shyieas ] aoune o LA Lase 305 UL, iphoces

screw hol e

mesitibansqf hemes e canter 'f%hEecaé’(?féd Qﬁ:’ k2 A %%hé\/loﬁe
and positioning hol es 55 di sposed above bel o

firogs ehecfevnhol em Shisl haaddi} | Ohe dg?\xﬁia_lrﬁ;hfdo oh@h88" 93
rectangul ar opening 56 is fornmed adjacent to Fhe
a§@rémﬁhbien6d-wﬁthInespbghttésEbeFﬁgnn5kms%556heand the
positioning projections 93e of the guiding - 24
sééﬁ‘ﬁoh%?% %gf oif tthe shiiding courmeddsard kicet ilspodal in
tionin holes 55 of the front case 50 of the

S|

f688’§/ 58 Che e PLOR >¥1 7 (IS Teamicrasenalgu B

9 pos ned with r gspe to th

?? case g%’ tﬁ% q&‘? ew 1ol ]é‘§ §3f g%f T¥ore Thside
aﬂ&i%f&é‘@@ﬁ%e@ & el ndiapeed n L ont ool the
screw hol es 54_op't ergﬁont case 58!E Creds” d@%ﬁ are
coemmdrserded nete theuseS %éﬁgxﬁﬁlﬁ? ErRpih s dey3 and
screwed into the screw holes 93f of the guiding
fixed to the front case 50 of the body 20. The guiding
components 93 are parts of the assembled holding member 90,
and the holding member 90 is linked to the outside plate 70
and the structural member 80 so as to be movable with
respect to each other in the above-described manner.

Accordingly, the outside plate 70 and the structural member

80 are supported on the front case 50 so as to be vertically

movakle through the guiding components 93 and thus through

the holding member 90 fixed to the front case 50 of the body
20. The front case 50 is then assembled with other members
to form the casing 40, and the body 20 is formed by
arranging required components and members in the casing 40.
Thus, as is described with reference to Figs. 1 to 3, the
sliding cover 30 is disposed on the front surface 20a of the
body 20 such that the state of the sliding cover 30 can be

changed between the closed state shown in Fig. 1 and the
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conmponents 93. As a result, the guiding conponents 93
are 10 fixed to the front case 50 of the body 20. The
gui ding conponents 93 are parts of the assenbl ed
hol di ng menber 90, and the hol ding nmenber 90 is
linked to the outside plate 70 and the structura
menber 80 so as to be novable with respect to each
other in the above-descri bed nmanner. 15 Accordingly,
the outside plate 70 and thez2st+uctural nenber 80 are
supported on the front case 50 so as to be vertically
novabl e t hrough the gui di ng conponents 93 and t hus

%ﬁgﬂngﬂatélygoggl hng%ﬁeq¥er 90 fi xed to the front case

of the body 20 ront case 50 is then

assembledswi kha otdrer viRIDBESthR0s1 0af:f ke @@Smgthe
40, and the body 20 is forned by arranging required
corpohentseandndefber & iis theeaasvbewddf thEUSidasgi Sover
described wth reference to Figs. 1 to 3, the sliding
Zbvér the peedi spased on the front surface 20a of the
body 20 such that the state of the sliding cover 30
can BBensthe a?ﬁgié%}lwet:%@ﬁ theielosddescapeeshowmte ms

pen state shown in Fi

th Fi
%§O|§ énrgﬁ? ?@v&Qﬁ QHHnggla??EP?ﬁR&ﬁ ?ﬁ)qfntgﬁehOldiég
h |
A AR e S e b R ) té?ﬁ%l?ﬂc gits

8300ESthd §f¥héﬂd¥%ﬁdméﬁﬁ Le @s, éﬁHthé b B4 érgéa and
gui di ng conponents 93 of the hol ding nenge 9o are
Sdbsposatksited he drownst 1enest fortierguiogetsli t8cks 82a and
82b, respectively. 1In this state, the resilient force is
generated by the toggling means (toggling spring) 100 such
that the ends of the arms 102 and 103 are separated from
each other, and acts on the holding member 90 such that the
outside plate 70 and the structural member 80 are pushed
upward. In this manner, the sliding cover 30 is retained in
the closed state where the outside plate 70 {(and the
structural member 80} is disposed in the closed position.
When a force is applied to move the outside plate 70
{and the structural member 80} of the sliding cover 30 to
the open position (when an operator is right-handed, the
force is normally applied to the upper right portion of the
outside plate 70 in the direction of an arrow F shown in Fig.
8), the cutside plate 70 and the structural member 80 move
downward with respect to the holding member 90. At this

time, a downward motion is first shown at the right rack 82b
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81 of the structural nmenber 80, and the two pinions
92a and 92b are neshed with the | owest portions of
the racks 82a and 10 82b, respectively. In this state,
the resilient force is generated by the toggling
means (toggling spring) 100 such that the ends of the
arns 102 and 103 are separated from each other, and
acts on the hol ding nmenber 90 such that the outside
plate 70 and the structural gwenber 80 are pushed 15
upward. In this manner, the sliding cover 30 is
retained in the closed state where the outside plate

d d h
A S e e PRI EE e P PSSR, behg e

fufcel de pbpleed Oin (3Rd diRecBL ENCLHM @le MBRIGS F80) 108 the
the sliding cover 30 to 20 the open position {when an

rapepat Oebi seshehtwitanded, rébe $05 e d s NHABEEYNg in the
applied to the upper right portion of the outside
Cdloéké’l% dhredieiadi rieeei on afran G riowFEgshéwn | Thdtafore,
the outside plate 70 and the structural nenber 80
t%vée HoRrieaT A4t FepBspetth o icheiglogi Rgbnepdvelrs 90.

% %hIS 25 time, a downward notion is flrst shown at
Phe

PRGN (e SBPBCST 560l S G e BBF nin gfrrow CCW
- t the f
P 7 et SRR R ST s SprEnt ot oG 520

sﬂﬁ§@eglé/\"ﬂlhutolﬂe 9paCks 820 IR AL LS 1 ‘EE%/ EQQ%' @215 he In this

cl ockwi se direction (see an arrow
méﬁmﬁfﬁ(ﬂhﬁ do&nWhed|ﬁ$¢1ﬂ§Tﬂd&&e9%@eﬂﬁ§hggt§“6ﬂ1ﬂH@eout31de

pinion 92b starts rotating in the countercl ockw se

phitectd emd sbe ahractwowelC@dhber 80 both on the left and
right sides, and thus the outside plate 70 and the
structural member 80 smoothly move downward, i.e. to the
open position. |

When the outside plate 70 and the structural member 80

move from the closed position to the open position and pass
through the approximate midpoint in the movable range, the
direction of the toggling means 100 is reversed, and the
direction of the resilient force generated such that the
ends of the arms 102 and 103 are separated from each other
is changed from upward to downward. Thus, the outside prlate
70 and the structural member 80 are urged downward, i.e. to
the open position. When the outside plate 70 and the
structural member 80 reach the open position, the sliding

cover 30 is retained in the open state where the outside

plate 70 and the structural member 80 are disposed in the
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in Fig. 8), and the dowward force acts on the left
rack 82b since the pinion 92a is neshed wth the rack
82b. In this manner, the dowward noving force evenly
acts on the outside 10 plate 70 and the structura
menber 80 both on the left and right sides, and thus
the outside plate 70 and the structural nenber 80

snoot hly nove downward, i.e. to the open position.
When the outside plate 70 ang# he structural nenber 80
15 nove fromthe closed position to the open positi-on
and pass through the approximte nidpoint in the

%ﬂbbgsiéggﬁhgyzQandQFﬁfﬁ&IgQrOf t tog% ?ggéﬁﬁgghs 100.

0O is reverse di P &8t ion 0

f or cergenarat adpsuch thatnd h&tﬁ'%%no&h%ﬁ‘etr% 'E-‘utjsqgi

and 103 are separated from each ot her i S change

prate updadrt tthedewaver Gra ThisSmbd & 00ubsE 080 PEIRME €162 d
and the structural nmenber 80 are urged downward, i.e
Posithen offdre posetibrmns WEnthderauwsi deoph ate FAQy. amd are
the structural nmenber 80 reach the open position, the
%?‘f’%frﬁji CEPEr tBY putsidaimertd M0t hedopen Stmtaadr e
outS|de 25 flate 70 and the structural nenmber 80

I‘é o§§‘8°Fh Y HePYe 23PWagisen position by the urging
e T L E e
e S G e SHBLCLOER PO,
JrRN AL d)F, tH@din"tﬁr@JQ:%v@%sp l-atiged Oy andidiRe s$LEHCt HL A
closing of the sliding covers causes an unusable state.
Therefore, if the electronic devices become ready and
available at the opening of the sliding covers, the
usability of the devices is improved compared with cases
where some procedures, for example, turning on the power
after the opening of the sliding covers, are required to use
the devices.

For the above-described digital camera 10, the imaging
lens 23 and the strobe 24 only face forward when the sliding
cover 30 is open, and some operations such as turning on the
power are required to take pictures. Therefore, it is
preferable that the power be turned on and preparations for
taking pictures be made when the sliding cover 30 is open,
while the power be turned off and the ready state for taking

pictures be canceled when the sliding cover 30 is closed.

To meet this need, the sliding cover 30 includes the
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menber 80 snoothly nove upward. Transfer of sliding
covers causes changes in states of electronic devices
having the sliding covers. For exanple, opening of
the sliding covers causes a usable state, and 10
closing of the sliding covers causes an unusabl e
state. Therefore, if the el ectronic devices becone
ready and available at the opening of the sliding
covers, the wusability of thegdevices is inproved
conpared with cases where sone procedures, for
exanple turning on the power 15 after the opening of

Fraiind] BOoTOUEISh A SdRIbEATaL SRR o MRl S ERs of

the a ove descri

ﬂw%péﬁaamﬂgtﬁ@oﬁd&% 4 saahx 5&9%4 Jwardpuhen the

sliding cover 30 is open, and sone operations such as

turnthg sratder 20epenedi df ecsviuizedst Qet@k€ed by
ictures. Therefore, it is preferable that the pomer

eﬁuFn@dSWﬂtQhubgaﬂapadabyonhefﬁperaﬁahgngrpyétuieﬁ e
made when the sliding cover 30 is open, while the
ASoRerhel® Urited 184 f aadgtenblineamyi tshaf 80f bs sakacged to

tur s be cancel ed when the sliding cover 30 is

B SR o o HTSBb LR L NbEl AL dRS SS i e Guedy P, the
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supeaLl %5%?“@1 Ehle RGRAS TRPEOIB0! | Rl el eoiTag e ten

e acC

lﬂblinéﬁﬁﬁé%ead%ﬁgﬁ 89217lﬁhfﬁf§ % %leé%} dl Cover

30 is detected by det ecti ng s% operate y £ g
copesditng phe) eat bPdrdbion-receiving piece 122 protruding
forward from the lower end of the front surface of the
casing 121. The operation-receiving piece 122 can be moved
downward and upward the casing 121, and is normally retained
at the position shown in Fig. 11 by resilient means (not
shown) disposed in the casing 121. The operation-receiving
piece 122 includes a pressure-receiving surface 122a
inclined substantially 45° upward and forward. When the
pressure-receiving surface 122a is pushed from the top or
the front, the opergtionﬂreceiving piece 122 rotates in the
direction of an arrow A shown in Fig. 11 and is retracted
into the casing 121. When an operation is performed to
retract the operation-receiving piece 122 into the casing
121, the power is turned on, and each section in the body 20
becomes ready for taking pictures.

Fig. 11 illustrates a state when a clearance B between

the sliding cover 30 and the detecting switch 120 is normal.
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5 As shown in Fig. 11, a detecting switch 120 is
attached to the surface of a substrate 110 di sposed in
the body 20, the surface opposing the sliding cover
30. The detecting switch 120 includes a casing 121
contai ning required nenbers and conponents, and an
operati on-receiving piece 122 protruding 10 forward
fromthe lower end of the front surface of the casing
121. The operation-receiving,pi ece 122 can be noved
downward and upward the casing 121, and is normally
retained at the position shown in Fig. 11 by
&gsi{ie.t.nﬁans ot . shown) dispaosed in the casing )
g. e FRE 8- FBEePYS M sUsTece 822 PhcTRRI@PeFating
- el yi rface .12 i nclined
B Tary s 00 Gahar e T S arbo bnek: five 1218 of
8r, I Yign u : L u mt to
e Y e
Tiod afeS aitAnthprofeseCéh Wy Afs BRA3EH0YM A DAY d R iBhTof an
11 and is retracted 20 into the casing 121. Wen an
opsrali shovs perFogmedl tuy thet haticdhetorsion spring 87.
operation-receiving piece 122 into the casing 121,
the poger 1% turiied ldnstante daph tdectdparati nphprbpeytion

ég) becones ready for_taking gictures. Fig. 11
ICRSEREE8STRE sifter iin syikFeat 2hcd® Hdtansdsarasce h

sl.iding.cover. 30 and the _detecting switch 120 is )
sRen o5 il nd Haty oot G St akel 20 s
26a0f the operating projection 85 is |ocated behind
the front surface 121a of the casing 121 of the

det egdd naswittieR 130w the & SLANEEvEr 30 in the closed
state, i.e. the outside plate 70 and the structural member
80 are in the closed position. From this state, the outside
plate 70 and the structural member 80 start moving to the
open position, i.e. in the direction of an arrow D showu in
the drawing, and then the trailing end of the pushing
surface 85e of the operating projection 85 immediately comes
into contact with a guide mount 130 mounted on the substrate
110 immediately upstream of the detecting switch 120. The
front surface 131 of the guide mount 130 herein is located
in the same plane as the front surface 12ia of the detecting
switch 120. When the outside plate 70 and the structural
mempber 80 further move in the direction of the arrow D, the
operating projection 85 rotates in the opposite direction of
the arrow E shown in Fig. 11 against the biasing force of

the helical torsion spring 87, and the trailing end of the
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The operating projection 85 is biased in the direction
of an 5 arrow E shown in Fig. 11 by the heli cal
torsion spring 87. Figs. 12 to 14 illustrate how the
operating projection 85 operates the detecting switch
120 when the clearance B between the sliding cover 30
and the detecting swwtch 120 is normal. 10 Fig. 12
illustrates the sliding cover 30 in the closed state,
i.e. the outside plate 70 anggthbe structural nenber

80 are in the closed position. Fromthis state, the
outside plate 70 and the structural nenber 80 start

DRSS BRER DHAR: i S PR S EE L
£h8I LLNg Gl 16Be (DUSIO ST T age 858, Of e oo ) oee

operating projection tely ¢ones” in

TONLACt pM tdh r@caui-de Amuw- 130 fFE‘%‘EHE?deﬁ% tgg th

substrate 110 imedi ately upstream of t teéiing
gintdcthi cl?@f The afrentd,swHeaagRsh3hgobuthecHuTie Jrount
130 herein is located 20 in the sane plane as the
Fportigur PacgetRian of5 tdogmedetietbi ngntsyt tweilthl2Be When
the outside plate 70 and the structural menber 80
BifgaTvee-Fe¢elVang heudiacecililén of the epemtibn-theeiving
Qperaﬁagg gro£ec ion 85 rotates in the opposite _
HiSEcti*6n Cof TP e T ORIESYASHER A0 Fi FSince Adsi RYshipe
j.asing r f 25 the helical torsion spring 87, and
e et o o] T Prpt e T e B FoHCEE
19izdes efet - r e [ nmount
130 (seg Eig?r%%§Q£V%gnE?%ea%ﬁ%§ﬁgéﬂ%hgig% %ﬁg_ H the

operation-receiving piece 122 rotates in the direction of
the arrow A shown in Fig. 11 and is pushed into the casing
121 (see Fig. 14). As a result, the power is turned on, and
preparations for taking pictures are made.

When the sliding cover 30 shifts from the open state to
the closed state, the state shown in Fig. 14 changes to that
shown in Fig. 12, and the above-described operations proceed
in the opposite direction. Thus, the operation-receiving
piece 122 of the detecting switch 120 protrudes forward from
the casing 121 by the resilient means (not shown), and the
power is cut off.

Next, the cperations when there are some variations in
the components and the assembling accuracy will now be
described.

Fig. 15 illustrates a state when the detecting switch

120 is mounted on the substrate 110 with a small spacing
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70 and the structural nmenber 80 further nove in the
direction of the arrow D, the pushing surface 85e of
the 5 operating projection 85 cones into contact with
the pressure-receiving surface 122a of the
operation-receiving piece 122 of the detecting switch
120. Since the pushing surface 85e further pushes the
pressure-receiving surface 122a in the direction of

the arrow D shown in Fig. 11, ,the 10

operati on-receiving piece 125 rotates in the direction
of the arrow A shown in Fig. 11 and is pushed into
the casing 121 (see Fig. 14). As a result, the power

RS §€8n, CantReRr BparaiacansceoP bakierp pika wpesating
ts fromthe

. e, en_the sliding.cover. 30 s
I%%%wengs%t%g eg\g oan% 5%?‘?1 eé%tetf%el&gs PULECh ¢ $ statPadtERn than
j S t_ _sh in_ Fig. 12, and the .
Efiec 10085 L 0ubliokoe SNOMNLL Pl 12ts 0Ny 51
1 6Gleh0Rhe ThSya t 118y GREJRLLDH: I &5 el Ll %En%c?rﬁa Afith
the detecting switch 120 protrudes forward from the

tasicagingdliby dheHeesidtieeft ngeans: dN0t2 BhawMa) opapsk 1he
20 power is cut off. Next, the operations when there

reod esoien V&Y | Attdes inotathe tonpone® dAnd theection of
assenbl ing accuracy will now be described. Fig. 15

Ghe agFeat sshenst dive Rillen 1L hehatettde iqageswhoph 125 kp0 13
Sisago nted on the substrate 110 with a small spacing
9125t h3r Bt e dhi® GPONREHCE HelRa e &HARES LBNBAt WEERF 1 he
AQESEQEﬁ&E&, the trailing end of the operating projection 85
comes into contact with and slides on the front surface of
the casing 121, and the pushing surface 85e of the operating
projection 85 can push the pressure-receiving surface 122a
of the operation-receiving piece 122 of the detecting switch
120 without any problems.

Contrary to the case shown in Fig. 15, Fig. 16
illustrates a state when the clearance B between the
operating projection 85 and the detecting switch 120 is
larger than the case shown in Fig. 11. As described above,
when the clearance B between the operating projection 85 and
the detecting switch 120 is small, the operating projection
85 rotates in the opposite direction of the arrow E shown in
Fig. 11 against the biasing force of the helical torsion
spring 87 to compensate for the small clearance B.

Accordingly, the operating projection 85 can be

prelimirarily disposed so as to protrude toward the body 20
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projection 85 and the detecting switch 120 is smaller
than expected during assenbling. In this case, as
shown in Fig. 15, when the operating projection 85
cones into contact wwth 5 the casing 121 of the
detecting switch 120, the operating projection 85
further rotates in the opposite direction of the
arrow E shown in Fig. 11 than the case shown in Fig.
13 so as to absorb the abavexdescri bed di mensi ona
error. Accordingly, the trailing end of the operating
projection 85 10 cones into contact with and slides on

e_f f f__the casj.n 1, and the pushin
égr?a%%m% éﬂgﬁéﬁﬁggo%%?%?thghE%a & ofiVEB %%hﬁﬁh§ﬁ €

r T £- MeCek¥LN , t :
T o T e et B8 e Rs e Rer et s aekty

BiZéh Wid1 Qe raity oRF 08EETBingl 3 iERAL AALY kO LDEILASE 1 ng
shown in Fig. 15, Fig. 16 "illustrates a state when

st dtandehBubefakbird he operating projection 85
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showdigg Fegucthilon mnddedéminbed abovksctmdren tleeices have
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to protrude toward the gody
is also required to be slim, and the space accommodating the
switch is also required to be small. As such slimming and
size reduction are promoted, the movable range of the
operating projection for operating the detecting switch in
response to the motion of the sliding cover or the clearance
between the operating projection and the detecting switch
are also required to be small. As a result, there is the
possibility that the sliding cover cannot move or the
operating projection cannot reliably push the detecting
switch due to small errors in the component dimensions or
the assembling accuracy.
Meanwhile, in the above-described digital camera 10,

the operating projection 85 can rotate in response to the
motion of the sliding cover 30, and the operating projection

85 is resiliently biased in the direction along which the

operating projection 85 pushes the operation-receiving piece
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by a sonewhat |arger anount. Therefore, even in the
case shown in Fig. 16, the operating projection 85
can reliably push the operation-receiving piece 122
of the detecting switch 120 without failure. 5 Size
reduction and slimm ng of electronic devices have
been remarkable in the past year, and will continue
over the comng years. In this respect, digital
cameras are also no exceptigg._In response to the
pronotion of size reduction “and slinmng of the
electronlc devi ces, the detecting switch 10 is al so

% q%t be sl.im and the space accommpdating the
The fdetang Pett ¢ 1b2:£ sné“’lqcorﬁésn%bﬁéh eg«qqmﬁhﬁ@ the
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cannot reliably push the detecting switch due to

Z¥ably ar sorewhat t Yecgeonponent . di oenshonscher hafdt heven
accuracy. Meanwhile, in the above-described

ssenblin
Wgﬁ e CaP EgﬁéF%n% s ehelépebhti Apeprioiecpironegsicanss can
to.the_ notion_ of the sliding cover

r§8t Bnaothesh Perattig 1P of%i’:‘f? offd g1 PTEEER || RFRPLETS
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30 or damage of the operating projection 85, the detecting
switch 120, and the like.

Fig. 17 illustrates a modification in the arrangement
of an operating projection 85 and a detecting switch 120.

In Fig. 17, a mount piece 88 protrudes downward from
the top end of a cut-out portion 83 of a structural member
80, a cut-out portion 88a that opens rightward and downward
is formed on the right side of the mount piece 88, and the
operating projection 85 having the same shape described as
above 1s disposed inside the cut-ocut portion 88a so as to be
rotatable. A shaft 85c of the operating projection 85 is
fitted into a coiled portion 87a of a helical torsion spring
87. A first arm 87b of the helical torsion spring 87 is
resiliently in contact with a spring abutment 85d of the

operating projection 85, and a second arm 87¢c is resiliently

in contact with the inner left surface of the cut—out
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- 33 122 of the detecting switch 120. Accordi ngly,
even when the above-described clearance is |arge, the
operating projection 85 can successfully push the
operation-receiving piece 122 of the detecting switch
120 by di sposing the operating 5 projection 85 so as
to protrude toward the detecting swwtch 120 by a
somewhat | arger anount. On the other hand, even when
the clearance is small, the gperating projection 85
can rotate against the biasing force and can prevent
probl ens such as the bl ocking of the operation of the

R e K
7 t ficat
b e

35W%Ecﬂeﬂ§$ HJ} 'éﬁ %ZingngpuntTﬁg§ﬂ¥%f% the

protrudes downward from 15 the d'of a cut-out

PO EHaEeBFo8ht 8ot & £IGIHE ApJRFRak pggje@tfdﬂ -gBut; 5
portion 88a that opens rightward and downward s

froreredhpaedt he thghtortizaa off thRaBUBsrPi@CHB588widRdthe

the operating projection 85 having the sanme shape

igexway ilisdd asriawovt ithedicoposet posiim t9te,cuandothe
portion 88a so as to be 20 rotatable. A shaft 85c of

Ctﬂ?éa&p}@ﬁaw%e%dcﬂne@ﬁ 3% gstpsned|in ddhg mtets sbpihedin
Eportlgn 87a of a helical torsion spring 87. A first
87b of the helical torsion spring 87 is

(oo dheilangontack 10 8 SELADADN T AR O
diepbkb@MNihyide a body 20 such that an operation-receiving
piece 122 protrudes leftward from a casing 121, and that a
pressure-receiving surface 122a of the operation-receiving
piece 122 opposes a pushing surface 85e of the operating
projection 85 from the lower position.

With this structure shown in Fig. 17, the components
similaxly function as above. That is to say, even when a
clearance B between the operating projection 85 and the
detecting switch 120 is large, the operating projection 85
can successfully push the operation-receiving piece 122 of
the detecting switch 120 by disposing the operating
projection 85 so as to protrudé toward the detecting switch
120 by a somewhat larger amount. On the other hand, even
when the clearance is small, the operating projection 85 can

rotate against the biasing force of the helical torsion

spring 87 and can prevent problems such as the blocking of
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25 in contact with the inner left surface of the
cut-out - 34 portion 88a. Thus, the operating
projection 85 is biased in the clockw se direction in

Fig. 17 (see an arrow CWin the draw ng) by the
helical torsion spring 87. Therefore, the clockw se
rotati on of the operating projection 85 is 5
interrupted by the contact of a main portion 85a with
the inner left surface of _the cut-out portion 88a,
and the operating projection 85 is retained in the
state shown in Fig. 17. The detecting switch 120 is

b di_sposed de a bod
ERUNLRC N A BUbSt Ll e, 20 dishosgd Lnside a body 20

an opefafi

bl tyangd E&QHE@tQ@ﬁ'@Qfé%%af%%@cgpﬁéh§W1tch 120, and the

pressuré-receiving sur
Dperation-receiving piece 122 opposes a pushing
surface 85e of the operating projection 85 fromthe
| onefhposperaiind prikl tibhscsh rietddre-ishownti Ni £h Gan
17, the conponents simlarly function as above. That
qﬂéoofﬂérf@a*y (@veedivhierntd ond| ehpencin BFiet visen t he
operatlng projection 85 and the detecting switch 120
i s | ARgEeHFe N Shereiragiphol € tior &8ntcahlong plate

full eration rece|V|n i ece 122 of
F6itHe e %qx?w%q%c%pmnm. g LeRe " opehait iy

t otr to d t he detecting .
sm?%gﬁ ig%bgﬁféglgbﬁéwﬁa afagger éﬁgtﬁP'aEﬁl h%r%t?égtlon
1hand, Tl@é/Qﬁbuer% thetehbgal aNces 155 3@kl 4t Be - QPaLALI Ng

proj ection 85 can
member 80 of a sliding cover 30 with a screw 14la. The

pushing surface 142 protrudes rearward and upward by
approximately 45° from the top end of the mounting section
141. 1In addition, the sliding surface 143 extends upward
from the top end of the pushing surface 142. Finally, the
auxiliary section 144 obligquely protrudes forward and upward
from the top end of the sliding surface 143.

With the above-described operating projection 140, an
operation-receiving piece 122 of a detecting switch 120 can
be reliably operated since the operating projection 140
formed of the plate sﬁring can compensate for small
variations in the clearance between the operating projecticon
140 and the detecting switch 120 caused by dimensional
errors of components or assembling accuracy. That is to say,
even when the above-described clearance is large, the

operating projection 140 can successfully push the
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rotate against the biasing force of the helica

torsion 25 spring 87 and can prevent problens such as
the bl ocking of 35 the operation of a sliding cover
30 or damage of the operating projection 85, the
detecting switch 120, and the |ike. The operating
projection can be carried out wwth an 5 enbodi nent (a
nodi fication) shown in Fig. 18. An operating
projection 140 is a bent oblgpg_plate spring, and
consi sts of a nounting section 141, a pushing surface
142, a sliding surface 143, and an auxiliary section

144. The nmounting section 141 is fixed to a structura
(1%%%‘%@66&?139%%%91%@& P88 P19 S e k1 AZ0 by

o P 5 M dIRE o AR G0 1 RoGhEr T

ﬁ%ﬁ&ﬂdnfhelﬁlte&fﬁﬁﬁkgﬁﬁfgﬁ 1§%e glécgéﬁ%ﬁﬁggzygag%% amount .

extends upward fromthe top
@urdrecethd?. hihaaldven mnl\'éhaualéa@aﬂcéel%t 5831144t he
obliquely protrudes forward and upward fromthe top

opedagfinghprei echiingm I4of ace 143d Mid td e resilience of
above-descri bed operating projection 140, an

tgepaitenspeied viang gaecerégenofprokletectsiuey swi tih
can be reliably operated since the operating

béPijéBE i 8h o Of@rﬁérlﬁéd%ftltlﬁeslgﬂldaﬂ@ spiveng38apr damage
%ongensate f.or smal @% ons |n t he cl earance

ﬁp?ﬁaetlofﬁepgﬁﬁﬁﬁtb%] O ope FFGe5RADEnEmiEeh 120,
adategti ng.switch 120 caused by di nensiona

Fig. 19 illustrates a second embodiment of the present
invention. A motor such as a direct-current {(DC) motor 150
that is rotatable forward and backward is disposed inside a
body 20, and a driving gear 151 is fixed to an output shaft
of the DC motor 150. A small gear 152 that has a smaller
diameter than that of a pinion 92b, which is one of the
above-described pinions, of a sliding cover 30 and that is
coaxial with the pinion 92b is integrated on the pinion 92b.
The driving gear 151 and the small gear 152 are meshed with
each other when the sliding cover 30 is attached to the body
20.

When an outside plate 70 and a structural member 80
slightly move from the closed state of the sliding cover 30
toward the open position, a sensor (not shown) detects it
and rotates the DC motor 150 in one direction. Therefore,

the pinion 92b is rotated in the clockwise direction via the
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errors of conponents or assenbling accuracy. That is
to say, even when the above-described clearance is

| arge, the 25 operating projection 140 can
successfully push the - 36 operation-receiving piece
122 of the detecting switch 120 by disposing the
operating projection 140 so as to protrude toward the
detecting switch 120 by a somewhat |arger anount. On
t he ot her hand, even when thg-clLearance is small, the
5 operating projection 140 can bend due to the
resilience of the pl ate spring, and can prevent

QPBb%gg@Esﬂgﬁ Eg%daﬁ%§Ckln of t Benggﬁélﬁgkﬁﬁtﬁge

nNg cover

Eﬁi&gtgﬂf‘ 1154%ottatﬂgdd§£ egld n&ﬁ‘@e&%&aé%ﬁjﬁse a(ﬁ]::‘_jr?ch:e on.

ike. 10 Fig. 19 illustrates a secon

rhes Prgsetinionkebbhofnd AT SYCRLASs R an 82b
direct-current (DC) notor 150 that is rotata

fosnertd varid, backwand m@tﬂmﬁp@ﬂ%delUSIQﬁdaﬂan&wﬁ%%ural
and a driving gear 151 is fixed to an output shaft of
THELDC SRpeotomB0icAl byraidvegéaralB2t hdatpdrapas istiminl. er When
15 dianeter than that of a pinion 92b, which is one of

"tlr?e 0‘%5691@ Béstei "b%ompi Aibenstreetaral |I@ﬁnﬁ£@n:@\ﬂemeaoh the
coaxial wi.th the pinion 92b is _integrated

nt ﬁé’sﬁ ﬁf’?jh 92h: lﬁl’ﬁéjedPP\‘?Pnﬁt@E%rOfl?PeaﬁﬁltdﬁlégzﬁﬁVPr
5 h,oth t
ﬁﬁa&h‘l‘sgeﬁg&"ﬁtﬁ%&‘%mt RECRBHY 5550 S wen kR motor.

cover IS at
out siyelen pdad %u&l@@dpﬁa\?érwtﬂﬁltkﬁeEQ%ﬁcg’Q}:al member 80

slightly move from the open state of the sliding cover 30
toward the closed position, the sensor (not shown) detects
it and rotétes the DC motor 150 in the other direction.
Therefore, the pinion 92b is rotated in the counterclockwise
direction via the two gears 151 and 152, and the pinion 22a
meshed with the pinion 92b is rotated in the clockwise
direction. Thus, the pinions 92a and 92b feed the racks 82a
and 82b, respectively, and the outside plate 70 and the
structural member 80 automatically move toward the closed
position. When the outside platé 70 and the structural
member 80 reach the closed position, i.e. in the closed
state of the sliding cover 30, the sensor (not shown)
detects it and stops the motor.

Toggling means 100 is not required in this second
embodiment .

Fig. 20 illustrates a sliding cover according to a
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slightly nove fromthe closed state of the sliding
cover 30 toward the open position, a sensor (not
shown) detects it and rotates the DC notor 150 in one
direction. Therefore, 25 the pinion 92b is rotated in
the cl ockwi se direction via the - 37 two gears 151
and 152, and a pinion 92a neshed with the pinion 92b
is rotated in the countercl ockwi se direction. Thus,
the pinions 92a and 92b feé&d3Fatks 82a and 82b,
respectively, and the outside plate 70 and the
structural 5 nmenber 80 automatically nove toward the
Gpénd pashadioren Wreh theheresarsi devvelratienZ0 and t he
structural nenber 80 reach the open position, i.e. in
the dpeR staféngr coHer si¢ diasgreénear to3phis hehiswhsor

not .shown) ,detects it and stops the notor. Wen the
%ﬂ]?%?%e%’atté’%dn&ﬁam?ﬂba@ PIELGREl SREnBRE 800 A

%%%éﬂﬁdgédn%%%wgé gbgg§o££gﬂk§%%geﬁggsgﬂggfé%%g¥§%%%%ﬁ§th

toward thec position, "t

894 Lhga r gt,a t r in_the othe
ﬁf%%%t?gnéEdTEg?eggr%&§Hﬁ§%pgﬁﬁgﬁhgzﬁiggt?g?gggﬁ%ﬁﬁeiy‘
the gountwheh ockan S8 didigr 86te My Ay t ; s -
and 152, and the piniongg2a 15 ne§%%ém%a§%?%€%§§%i%%%% e
@2 digerbiabedand ménee<linckhesei rdit st i @rthobous)l theche
pi nions 92a and 92b feed the racks 82a and 82b,
ragpéedivel ydispetide dhessdedphat @o7dr ayll dame smoothly
structugal nmenber 80 automatically nove toward the
MVEs 4P REs | 1§ M nOHEh OPReS bR sTiRCD| e My iagdfehee is

SHPHEHUER R0 TEIDET 0 LEo6L) L1 SRR PILEME o
both ends.

In the above-described embodiments, the electronic
devices of the present invention are applied to digital
cameras. However, the electronic devices of the present
invention are not limited to digital cameras, and are also
applicable to various electronic devices that require
sliding covers.

Moreover, the operating projections attached to the
sliding covers operate the switches. However, the operating
projections can operate not only the switches but also
various members or components for, for example, unloading
recording media.

In addition, the specific profiles and the structures

of the components shown in the above-described preferred

embodiments are merely examples for carrying out the present
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state of the sliding cover 30, the sensor (not shown)
detects it and stops the notor. Toggling neans 100 is
not required in this second enbodinent. 25 Fig. 20
illustrates a sliding cover according to a - 38 third
enbodi nent of the present invention. In a sliding
cover 30 according to this third enbodinent, two

i nternedi ate pinions 92c and 92d are |nterposed

bet ween pi nions 92a and 92b Bfat are meshed with 5
racks 82a and 82b on the left and the right,
respectively. Even when the sliding cover 30 is
paventiday land ahg ithchoheadi s@nid @t tardpieY¥est i thddi@ion
direction orthogonal to the |ongitudinal direction,
eheukei ep e pairoBdY cantenmotitd) acmovdingt houthe

| eani ng to one side since the noving force is 10
SHPPFEER G t he racks 82a and 82b at portions adjacent
to both ends. In the above-descri bed enbodi nents, the
el ectronic devices of the present invention are

ded t A%hgiggﬂllf ras. However, the electronic

evices o e presen 15 invention are not linmted to
di gi trdle GREBEARS. i ARGBILS ak Sgldépp'é%ﬁ &hQ ¥arious

el ectronic devices that require ng covers.
dcaoveric thelioperatdnadioiectlonsnattaeded d@abhe or
sliding covers operate the swi tches. However, the
Opeliatg wgth respect to the bodies. In particular, the
present invention is preferably applied to slim and compact

electronic devices.
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20 projections can operate not only the sw tches but
al so various nenbers or conponents for, for exanple,
unl oading recording nmedia. In addition, the specific
profiles and the structures of the conmponents shown
in the above-described preferred 25 enbodi nents are
nmerely exanples for carrying out the present - 39

i nvention, and the technical scope of the present

i nvention should not be nar?%mﬁy i nterpreted
according to the enbodinents. 5 Industria
Applicability The present invention is wdely
applicable to electronic @eVilgkes that require sliding
covers capable of sliding with respect to the bodies.

In particular, the present invention is preferably
10 el ectroni c devices. -

I 0.slimand conpact
4%P-I%LEF&§ Y K% qﬁ(ﬁo%grééﬁgg:conprising: an out si de

platg, Suds al menber fixed to the rear face of
t he %ut3|d§£{#§%gg a novabl e hol di ng nenber di sposed

in aasgzaﬁ@cmtaweﬁembépef%éltd& BN L 00
structural menber; and toggling neans |spose betmeen
ohb51helﬁ1@@enenber and

a movable holding member disposed in a space between
the outside plate and the structural member; and

toggling means disposed between the holding member and

the outside plate or the structural member, wherein

the holding member comprises two parallel racks and

guiding portions disposed at both end portions and extending

in the same direction as the racks;

the holding member comprises a holding plate, an even
number of pinions meshed with each other and supported by
the holding plate so as to be rotatable, and guiding
components supported by the holding plate, the even number
of pinions being disposed between the guiding components;

the pinions located at both ends are meshed with the
racks, and the guiding components are engaged with the
guiding portions sc as to be slidable; and

the biasing direction in which the toggling means
biases the holding member is reversed substantially at the

midpoint of the movable range of the holding member.
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10 the outside plate or the structural nenber, wherein
t he hol di ng nmenber conprises two parallel racks and
gui di ng portions disposed at both end portions and
extending in the sane direction as the racks; the
hol di ng nmenber conprises a holding plate, an even 15
nunber of pinions neshed with each ot her and supported
by the holding plate so as be rotatable, and
gui ding conponents supportett-by the hol ding plate,
the even nunber of pinions being disposed between the
gui di ng conponents; the pinions |ocated at both ends
are n@glﬁeél\?\ﬁitlﬁgt fevep Raogakd ngand €heimul diwhgrein
conponents_are engaged with the guiding portions so
as tgHBes’gﬁl‘afa%ﬂ’agl, TEPerhEUBFRRT ritP R HieEs 6R PRE Tl kg
t in ans i ases the holding nenber is
a0 sr B2 BRelERTg 732, heBoRfhportie G the mbvabfe
giakge of the holding menber. 25 - 41 2. The sliding
cover according to Caim1l, wherein the structura
menber further conprises an operating projection
protruding to the opposite side of the outside plate.
533. The slidiimg wover aaceoathdod @ 1Gial m, 2whherei n
t he operating projection has a pushing surface
i nclifedreratihg povi egtidin éets enpathihe Hotfideg inclined
nmenber, and is

to the moving direction of the holding member, and is
supported by the structural member so as to be rotatable:
and

the pushing surface is biased by biasing means
interposed between the structural member and the operating
projection such that the sides of the pushing surface along

the rotational axis are perpendicular to the moving

direction of the holding member.

4. The sliding cover according to Claim 2, wherein
the operating projection is formed of a spring having a
pushing surface inclined to the moving direction of the
holding member; and
the pushing surface is resilient to the moving

direction of the holding member.

5. An electronic device having a sliding cover provided

on a body such that the state of the sliding cover can be
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supported by the structural nenber so as to be

rotatable; 10 and the pushing surface is biased by

bi asi ng means interposed between the structura

menber and the operating projection such that the

sides of the pushing surface along the rotationa

axis are perpendicular to the noving 15 direction of

t he hol di ng nmenber. 4. The s%'ding cover according to

Claim 2, wherein the operati % projection is fornmed of

a spring having a pushing surface inclined to the

nmovi ng direction of the 20 hol di ng nenber; and the
betirgteai loeed |dtarte tto bheckoseaigiordi itecbion

q{ the holding menber. 5. An electronic device having

F g é‘ngP%r%‘%ﬁ?ﬁeo‘fsz@XBﬁsén%o‘alye stRdtiomsr vherein
changed

stat%hgfsib$.slidin cover .can be - 42
bet weeh & ¢l osed %t tf?ofngrbf%%ka%ecﬂﬁ% Péaper 2| osed
AN R0 rapeRemtat e 04 %’ép%ﬁéngeéPefé(?Ctdﬁor%?qe wheLeyn
the sliding cover conprises an out &1 de pl at'e, "a

piafteGt Hr abvABTd alo fd e d nbfbt e §M s 2GS, f |
outside 5 ‘E)I ate, Oa r%o\%ggll e hol diﬁ%gsnenber%dlsisjggge}ae?ﬁeen

taespateidetplare dnte thut stdecphad e rftbarheaghr teg alg
menber, and toggling neans di sposed between the
mgahdi Agspesdyebedngenhsheubsl dieng pleatberomntihehe outside
structural mnenber; the hol ding menber conprises two

PpaFal Pl thaylgughyral member;

the holding member comprises two parallel racks and
guiding portions disposed at both end portions and extending
in the same direction as the racks:

the holding member comprises a holding plate, an even
number of pinions meshed with each other and supported by
the holding plate sc as to be rotatable, and guiding
components supported by the holding plate, the even number
of pinions being disposed between the guiding components;

the pinions located at both ends meshed with the racks,
and the guiding components are engaged with the guiding
portions sc as to be slidable;

the biasing direction in which the toggling means
biases the holding member is reversed substantially at the
midpoint of the movable range of the holding member; and

the sliding cover is retained on the bedy by fixing the

holding member of the sliding cover to the body.
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10 guiding portions disposed at both end portions and
extending in the sane direction as the racks; the
hol di ng nmenber conprises a holding plate, an even
nunber of pinions neshed with each other and supported
by - the holding plate so as to be rotatable, and
gui di ng 15 conponents supported by the hol ding plate,

t he even nunber of pinions being di sposed between the
gui di ng conponents; the pini%ns | ocated at both ends
meshed with the racks, and the guiding conponents are
engaged with the guiding portions so as to be

sl PdabTke @Dathwniicasiengcdi haeingrthien sMidehgt Bever
toggling means  biases the holding nenber is reversed
SGPSFAHEY T ylaim e WhedEpbint of the novabl e range of
the qgldi menber; and the sliding cover is retained
on t He*hddy BP9t FRY PG THEP L HSISdPRgOPRAbE NG fPTdiection

i djng. r he body. 25 - 4 6. The el ectronic
BECHLRAEOME chR bOSoBIN s ifhrot Ehech Ul HEAT o (e e
wher gj : sl . di I..CONMLI.Ses an operatin
pr oj ?c?g i‘%ﬁghpﬂ?%ﬁ%%g\{fg ht gB 8 p%)ssicfpeers#(?ga cvﬂ‘he?‘hghe
otdtsd der phat e1ianty & sWd gﬂaﬂ%;@éﬂ ded in the body is

operated when the state of the sfiding cover is
changed. 7. The el ectronic device having the sliding
cover according to Claim®6, wherein
7. The electronic device having the sliding cover
according to Claim 6, wherein
the operating projection comprises a pushing surface
inclined to the moving direction of the holding member, and
is supported by the structural member so as to be rotatable;
the pushing surface is biased by biasing means
interposed between the structural member and the operating
projection such that the sides of the pushing surface along
the rotational axis are perpendicular to the moving
direction of the holding member, and is biased in the
direction in which the pushing surface pushes an operation-
receiving piece of the switch provided in the body; and

the biasing force of the biasing means is large enough

to push the operation-receiving piece of the switch.

8. The electronic device having the sliding cover

according to Claim 6, wherein

the operating projection is formed of a spring having a



10 the operating projection conprises a pushing
surface inclined to the noving direction of the
hol di ng menber, and is supported by the structura
menber so as to be rotatable; the pushing surface is
bi ased by bi asing neans interposed between the
structural nenber and the operating 15 projection
such that the sides of the pushing surface along the
rotational axis are perpendi é81ar to the noving
direction of the holding nenber, and is biased in the
direction in which the pushing surface pushes an
pperiatd grurfeeeeivchingd eoe wie thiaw tiheprind detl Hhe

t he body; and 20 the biasing force of the biasing

9 $9"Regé enough to push the operation-receiving

~piece. of the.switch. 8. The electronic device having
the $PEIPHGMERYFUTTACEO L di RGSEbIENki R thenwmevérg 25

- at izn rojection is formed of a spring having
%ggééﬁ?%5p8§h?%§ g%éﬁ%ﬂ%e%ﬁﬁéﬁrheango t he nmovi ng
di regt,LO | eli ' shing surface
s e D e Rt O ha et g T gt Bt pBr e B
R ngapiebe the HHRSishiignge is | arge enough to push
the operation- receiving piece of the switch. - 45 -
ABSTRACT A sliding cover 30 includes an outside plate

70, a
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structural nmenber 80 fixed to the rear face of the
outside 5 plate, a novable hol ding nenber 90 di sposed
in a space between the outside plate and the
structural nenber, and toggling neans 100 di sposed
bet ween the hol di ng nmenber and the outside plate or
the structural nenber. The hol ding nenber includes
two parallel racks 82a and 82b, and guiding 10
portions 81 disposed at bofh#4end portions and
extending in the sane direction as the racks. The
hol di ng nmenber includes a holding plate 91; an even
nunber of pinions 92a andB9ZERam®shed with each ot her

and supported by the holding plate so as to be
rot at abl e; and gui di ng conponents 93 15 supported by

t he holgln pl ate, the even nunber of pinions being
di spbsé 18%?%%?1"'%&%lﬁn&ilﬁéeéo%o?@ﬁ@e Hetsi iPona
t h_e ar e hed with the racks, and .
e ip e e SRt gt Sl N e
' l_j T [asing di tion
PRl PR3 honeth R gnBarcon dhat fl Th Purkes

BEReh the! S¥EESRE pRitestant LAkl ¥r Alctiis M dReint 9fg
t he novabl e range of the holding nenber.
toggling means 100 disposed between the holding member and
the outside plate or the structural member. The holding
member includes two parallel racks 82a and 82b, and guiding
portions 81 disposed at both end portions and extending in
the same direction as the racks. The holding member
includes a holding plate 91; an even number of pinions 92a
and 92b meshed with each other and supported by the holding
plate so as to be rotatable; and guiding components 93
supported by the holding plate, the even number of pinions
being disposed between the guiding components. The pinions
located at both ends are meshed with the racks, and the
guiding components are engaged with the guiding portions so
as to be slidable. The biasing direction in which the
toggling means biases the holding member is reversed

substantially at the midpoint of the movable range of the

holding member.



