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At1 G 2002 The presént invention relates to a sw tching device, and iniibd00l
sparticul arly, ' ;openi ng/ cl osi ng nmechani sns for shielding fixed

- boar d- si de tlm’mmmﬂ . Iwes of a switching device conprising a novabl e board
and a fixed boagg. . 'scription of the Related Art Figs. 15 and 16 are
side views illus @inng;the arrangenent of a conventional sw tching device,
in which Fig. 15 shows an open state, and Fig. 16 shows a closed state. In
Figs. 15 and 16, reference nuneral 1 denotes a fixed board; 2, a novable
board provided novably on the fixed board 1 ; 3, a termnal plate provided
on the f fixed board 1 ; and 4 , SHITEHENGaPEWIEE| ded on t he novabl e board
2, the termnal plates 3 and the termnals 4 constituting el ectrical
connecting portions. Nunmeral 5 denotes a guide attached to the fixed board
1; nunerals 6a and 6b denot upper shutter and a | ower shutter provided
nmovably on the guide 5; num At 61 AN ON at e for |inking the
upper shutter 6a and_the J ower _shutter 6b; nuneral 8 denotes a driving
pl ate provi-ded onTiffd aﬁﬁ% HEXFGt208d having a horizontal portion 8a

d an inclined pgrtion 8b. Nuneral. 9 denot ating |ink. havi
end at t ached rovalfy POSERE I TUETT I E80 266 ahd 3 R OFRASCHEY S EactiBl

rotatably tqQ a i ft . 1 4 .20 r denot es
ardlm\%%%é%@%@befﬁﬁﬁa‘VﬁgWﬁ#ﬁgﬁﬁﬁéﬁﬁﬂ%&ﬁgroﬁs

al ong the gy i gﬁggg t1e rd L DG

retai ned as?{ ltehéir?L S‘Lﬂo gg&:gdg%o the %‘% i:r%rgﬁgl%rle?{éﬁﬁgg daj’ltqgt %@Y%%g%‘g?ﬁ?g’% |enk 9.
Next, a desfdmildiy W o 1d Wfary i LORSHRId Ybaddl @ case where the
novabl e board 2 is electrically connected to the fixed board 1, as the

novabl e bgard 2 i pepeshipd ibavaird the rReilseddbaghd 1, the roller 11 is pushed
by the inclined portion 8b of the driving plate 8, and is rotated cl ockw se
about the supportiFigsshafbt ah@ 3ér aireg sdslea viiewer UnluAs riafd naotalel e board 2
is further pushed toward the fixed board 1, the roller 11 rolls on the

| ower si darofangemendr pfomtcainveorttional8awithbiegydewiceg irhehapbriignd s i nk
9. At this tine, the lower shutter 6b is noved downward al ong the guide 5
agai nst t sdomenan| epedreatd, @ansl Figi-ny6 1Phowwra chpsedeatahe .t hen Wswsr-
shutter 6a, together with the linking plate 7 linked to the |ower shutter
6b, is nmovedan v&%F&fﬁFSHSGtW%{ﬁHg denghgs thé ke emard pilat 2 Sy ahle
exposed. |f the novahle board 2 is further pushed in_in this state, the
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movable board 2, the terminal plates 3 and the terminals 4

constituting electrical connecting portions. Numeral 5 denotes
a guide attached to the fixed board 1; numerals 6a and 6b denote
an upper shutter and a lower shutter provided movably on the guide
5; numeral 7 denotes a linking plate for linking the upper shutter
6a and the lower shutter 6b; numeral 8 denotes a driving plate
provided on the movable board 2 and having a horizontal portion
8a and an inclined portion 8b. Numeral 9 denotes an operating
link having one end attached movably to the lower shutter 6éb and

the other end attached rotatably to a supporting shaft 10.
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"It should be noted that in a case where the circuit is eIectricaII¥
di sconnected, the operation is opposite to the above-described one. '%$W%@M
vt he conventi onal switching device is arranged as - 2 1 4 AUG 20Q
- descri bed above, in the case where the circuit is electrically connected
(cl osed) or disconnected (opened), since both shutters 6a and 6b nove
vertically, an interval between the novable board 2 and both shutters 6a
and 6b is required, so that there has been a problemin that the novable
board 2 cannot be pushed toward the fixed board 1 by exceeding the interval
D1 (shown_in Fi 16). between the_fixed board 1 and the novable board 2 .

For this N@&?&ﬁ% é\}eﬁeinPtﬁﬁ at F@%?rl‘ghh‘éﬂelﬁ P e et & & kahih F ddiece

conpact in view,of re cing the stallatio ace, its realjzatjion has
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di sconnected by pus aw n vabl e respect to a

f fixed plaat:sseaaﬂe%eeha holhbsk ﬁl?gf&eﬁ {ore ggérwo pem sfyo%l @&%gt he

first connecting portion and a second shutter or s |eI ng the

second commectiiRedPebhiran]ar §s "ENE tndvallé Usdd v OPPRS I;Iu%r@d Qehia@ias thand
when each of the first shutter and the second has opened each of the - 3

1 4 AUG 2@GZecobbacti 0g pRettoDserthe {s rpisisdditderches idicaAmeead poirtdonpace
on an upper side of the first connecting portion, and the second shutter is
di sposed Bb afspheedaivingopdatel 8¢ ahdt is retanedceivekwiisg pbouitomhe
Further, the switching device conprises: a fixed board;
supporting shaft 10 serving as a fulcrum. As the movable board
2 is further pushed toward the fixed board 1, the roller 11 rolls
on the lower side of the horizontal portion 8a, thereby moving
the operating link 9. At this time, the lower shutter 6b is moved
downward along the guide 5 against the tensile force of the spring
12. For this reason, the upper shutter 6a, together with the
linking plate 7 linked to the lower shutter 6b, is moved downward
along the guide 5, and the terminal plates 3 are exposed. If the
movable board 2 is further pushed in in this state, the terminals
4 of the movable board 2 are fitted and inserted in the terminal
plates 3 of the fixed board 1, and are electrically connected
thereto.

It should be noted that in a case where the circuit is
electrically disconnected, the operation is opposite to the

above-described one.

Since the conventional switching device is arranged as



“a novabl e board provided novably on the fixed board; a first congec&@gﬁ
portion and a second connecting portion which are electrically c n & or
»di sconnected as the novable board is pushed in or drawn out with respect to
"the fixed board; a first shutter which is linked to a first supporting arm
attached rotatably to the fixed board between the fixed board and the
novabl e board, the first shutter being adapted to open or shield the first
connecting portion, the first shutter being disposed in a space on a | ower
side of the first connecting portion when the first connecting portion is

opened; a first driving nenber provided on the novabl e board and having a
first horidRSREIPEHRAIPIE add AhE FaFe WREFReBNBOFETORIt al% 9 keCHptakihyg

l'i nk having one end linked to a first |inking nenher attached rotatably to
the first 9t CAPARHN OB A EREP S S8 | SERRAAY (SR FOED THE S5
board; a first roller attached.rotatably to t first erating,link and
adapt ed toéar & gkdﬁ%"? NS5 1S L 9Pnb’¥¥1%%%r ?)eé:“éeeeéb% es’ﬁﬂY?g?’e\ﬁ'ﬁ%é]i s
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second dr{E\}i ng nerilgfr%g{}{ ng a se_cog?ld hor i zont al port(!pég{l v{ﬁi CXL i%odi gg)osed
in face-t gsdidseed ehatfixed Bod A@ 1fdddth8 abva®liedbo & bi. ONFef thie Fddsdn
driving nenber with the novabl e board pl aced therebetween and a second
inclined pordr AIf whi 6Bteapti SPasede T asakeothe syhtehihgadewidd conhacdct i on
of the inclination of the first inclined portion of the first driving
menber; a igeceodewopfrmddunging thehans bgl bakienddaakedtsoreasizaniohidd ng
menber attached rotatably to the second supporting arm and anot her end

att ached ruseat abilfiftankthe fi xed board; and a second roller attached
rotatably to the second operating |link and adapted to roll along the second
driving nenber. Still further, a first shutter supporting nenber is |inked
between the first supporting armand the first shutter, and a second
shutter supporting nenber i sSHMYRBY BE+TEEAINKENTEQENd supporting arm and

th d shutt . BRI EF SCRI PTI ON THE DRAWNGS Fig. 1 i f t
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1, and il Igsdrftsy ahO R A€ Isdry mechani sm of an upper shutter; Fig. 4
is afront viewillustrating the arrangenent of the switching device in

accordance with t e isiSitceiiinedideRiiiceofin accordance with the present
l invention is characterized by being arranged such that a first
connecting portion and a second connecting portion are
electrically connected or disconnected by pushing in or drawing
out a movable board with respect to a fixed plate, and when a first
shutter for opening or shielding the first connecting portion and
a second shutter for opening or shielding the second connecting

portion are moved in mutually opposite directions, and when each

of the first shutter and the second has opened each of the



"the present invention, and shows an electrically connected state afitiefys g
movabl e board is pushed into the fixed board; Fig. 5is a right side view
.of Fig. 4, and illustrates the openlng/cI03|ng mechani sm of the | ower
-shutter; Fig. 6 is a left side viewof Fig. 4, and illustrates the
openlng/cI05|ng mechani sm of the upper shutter Fig. 7 is a front view
illustrating the arrangenent of a sw tching device I n accordance with a
second enbodi nent of the present invention, and shows a di sconnected state
prior to the pushing of the novable board into the fixed board; Fig. 8 is a
right side view of Fig. 7, and illustrates the opening/closing nmechani sm of
the | ower c*sq{ché}lnq:,p@rtg.q@ rather 155 ShptdhpofSFESPIsed id A $PREE Alks

th I h th hutt Fi 10 f t
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fixed boa%%nnectlng portion.

Further, the switching device comprises: a fixed board;
a movable board provided movably on the fixed board; a first
connecting portion and a second connecting portion which are
electrically connected or disconnected as the movable board is
pushed in or drawn out with respect to the fixed board; a first
shutter which is linked to a first supporting arm attached
rotatably to the fixed board between the fixed board and the
movable board, the first shutter being adapted to open or shield
the first connecting portion, the first shutter being disposed
in a space on a lower side of the first connecting portion when
the first connecting portion is opened; a first driving member
provided on themovable board and having a first horizontal portion
and a first inclined portion; a first operating link having one
end linked to a first linking member attached rotatably to the
first supporting arm and another end attached rotatably to the
fixed board; a first roller attached rotatably to the first
operating link and adapted to roll along the first driving member;
a second shutter which is linked to a second supporting arm
attached rotatably to the fixed board between the fixed board and
the movable board, the first shutter being adapted to open or

shield the second connecting portion, the second shutter being



"Fig. 11 is aright side viewof Fig. 10, and illustrates the
openi ng/ cl osi ng nechani smof the |ower shutter; Fig. 12 is a left di4ahlI6 208w
.of Fig. 10, and illustrates - 6 i 4 Qua 2002 the openi ng/ cl osi ng

- mechani sm of the upper shutter; Fig. 13 is a perspective view of an
essential portion of Fig. 7; Fig. 14 is an explanatory di agram of the

essential portion of Fig. 7; Fig. 15 is a side viewillustrating the
arrangenent of a conventional sw tching device, and shows an open state;
and Fig. 16 is a side viewillustrating the arrangenent of the conventional

swi tching device, apd shows a cl osed state., K DETAI LED DESCRI PTI ON OF THE
PREFERRED EMERTF MENTS ATPAGE (s 31 HPRFT vF 19€ IRE gFRe s eerRk1GeRneFting

bt SPRORLTG, Tod "SRR LoLEIERCT e g TR

h d rd d f
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Fig. 1, an rates an openin osin Rantsm o ower
and Fig. 34 Str?e'fi s &8s . :,fr?q\i’x@mﬂ:éxgw hame x@\% placed
openi ng/ cl osi ng nmechani sm o n upper utter. Fig. 4 |s a1 rom. Vi ew

et e dnapontel el L6 Tt st asgrat s 1o
connect ed £4 &l he dymmetrical with a direction of the inclination of the
first inclined portion of the first driving member; a second
operating link having one end linked to a second linking member
attached rotatably to the second supporting arm and another end
attached rotatably to the fixed board; and a second roller attached
rotatably to the second operating link and adapted to roll along
the second driving member.
Still further, a first shutter supporting member is
linked between the first supporting arm and the first shutter,

and a second shutter supporting member is linked between the second

supporting arm and the second shutter.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a front view illustrating the arrangement of
a switching device in accordance with a first embodiment of the
present invention, and shows a disconnected state prior to the
pushing of a movable board into a fixed board;

Fig. 2 is a right side view of Fig. 1, and illustrates

an opening/closing mechanism of a lower shutter;



"1 4 AtWiuu~. after the novable board is pushed into the fixed bqgrgis 2029
5is aright side view of Fig. 4, and illustrates the opening/closing
.mechanismof the lower shutter. Fig. 6 is a left side viewof Fig. 4, and
-illustrates the opening/closing mechani sm of the upper shutter. The upper
shutter and the | ower shutter, each conprising one shutter, are di sposed,
and t he openi ng/ cl osi ng nmechani sm of the upper shutter is provided

i ndependently on the left side surface of the device, while the
openi ng/ cl osi ng nmechani sm of the | ower shutter is provided i ndependently on
the right side surface of the device. Tn Figs. 1 to 6, reference nuneral 21
denotes a fixed bBafd; 325 3 ledtaplideiobew Qi EVidded @bl Uit K3t @bed
board 21; 2 3, a terminal plate provided on the f fixed board 21; and 2 4
. a tern REENANGYCIO8 16T MEShRpvEl 8fpdar YPPer SREYLELH nal plates 23 and

donot o5 & | over sRABref Wi RRETRY | FARH Lo DT SRIpOY (R SERRPORIeGt Oifo
left side _of the. devi d. t ' ting. 27D, the rj.aht  si
Lher cof . FRE SHBEORLPAGOEFHE® 27 BETHR SRrCA HeG nbVart 1715 TSR Boar d
21 b £ naft 6 ' [

end 1ot o Hia RTSTRRE b SR o sndMRCe £2cPERRL PR o O BRALED C0°

supportin r si:de e i a denotes a
driving pﬁg?%@pf%é\%i _g'gé’rag%et E’ge%rﬁlyé% 89%8§9q1§§_‘5a§§eh§3?§8 boR3e ot a
portion 29a and apjpnchi ngd; ppydpons 280 Wbt Fildiclyd nedupandy hivesr al
30 denotes an _ g 1 4 Alit 2002 operating |ink having one end attached

to a |inkiRg Bpahend2c16lial Wethahesfeser thed1baker shakdeihe other end
attached rotatably to the fixed board 21 by neans of a supporting shaft 31.

The linking plater3gd.i6 ifs04 1&et sy vibut d£IFiZADA , aald hiasl usterared theked
to the I ower supporting arm27b and the other end |linked to the operating
|l i nk 30 onpthéngi/ghbsindemeththésdevifctheNuppeal sB8tidemet es a rol |l er which
is attached rotatably to the operating link 30 and rolls along the driving
plate 29. It shouFdgbhe7nbsedl T¥rnt tHewsigassrzgnnpahep agrapgengot of, 31,
32, and 33 constitute_ the opening/closing nechanismof the | ower shutter.
Numer al 28a5WEhek &89 AR ANSAGEPEAADRR AL TR § FRREAAt FURRRIBeHP & EAG arm

27a on the right side of the device and two s%f orting arns 27a on the |eft
si de t her B5PSePhe lBUBBELPPng2 AR RS B IRF eI R BF 10F tRetPPxed

b d 21 b f tl hafts.26. N | 34.d t drivi

ol ate proBlGEG EnOfnEoRoPRBPR IR RPAE 51 f0r REE. FoXPACRORERAL | on (o { ho
drivi late 29 with th . I h

oriving plate 29 it bheorpuatlcs RoRld uplatced 4 hor el epucad e
oppose t henBobhzanhal/cReshg ng3AaRiEnaBe! BAL! 18HROshieRe3db whi chis

i nclined down as to be symmetrical wth the direction of the
inclination of thegigncdiiked PoFt isGe?Ohew of Fig. 7, and illustrates the
opening/closing mechanism of the upper shutter;

Fig. 10 is a front view illustrating the arrangement of
the switching device in accordance with the second embodiment of
the present invention, and shows an electrically connected state
after the movable board is pushed into the fixed board;

Fig. 11 is a right side view of Fig. 10, and illustrates

the opening/closing mechanism of the lower shutter;

Fig. 12 is a left side view of Fig. 10, and illustrates



"Nuneral 35 denotes an operating |link having one end attached to a |inking
plate 36 for the upper shutter 25a, which will be descri bed Iater}4ggg§qpe
.other end attached rotatably to the fixed - g _ 1 4 ALI G 2002 boar by

- means of a supporting shaft 31. The linking plate 36 is for the upper
shutter 25a, and has one end linked to the | ower supporting arm 27a and the
other end linked to the operating Iink 35 on the | ower side of the device.
Nuneral 37 denotes a roller attached rotatably to the operating |ink 35 and
rolls along the driving plate 34. It should be noted that the nenbers 25a,
26, 27a, 31, 34, 35, 36, and 37 constitute the opening/closing nmechani sm of
the upper EUCARSPINGEHGLOSIRE RGFIATIGT AT tN5%e YRR FUYRF joper ati on of
the | ower shutter 25b. .IL.n.,a case_where.the npvabl e board 2%5i electrically
connected to the fitfed Bodfd22REr§REFHEVRDVELTE FofH S5y Jrﬁ?st?é’(fttltﬂﬁard
the fixed d ,. the roller 33 abuts against the inclined portion 29b of
t he driviﬁgpgﬁéke 29. As the novable board 22 is further pushed, the roller

25, and the operat iy 11 ok b erp ARREBEY Pl B thedbel BRs bk Yok e ©

shaft 31 Qﬁ{%g%g as a fulcrum For this reason, since the supporting arns
27b rotate countercl ockwi se about the supporting shafts 26 by means of the
l'inking plate 327F&@Q gButkes <98 reiéRct 1 iovedehiddierid Xead- Rl othi | e
bei ng pul | ed downward. As the novable board 22 is further pushed toward the
fixed boaryd ocdhvelnte orRlll &witZHigld S1e?ide)e anemehosisd@miodeie shaftiez 0l
portion 29a of the driving plate 29, and the supporting arns 27b are
further rotated ceuat.enel sk sede tibswe byl Tedit ek irig pass iddrangeh@nt of 4
Al'l G 2002 to bring the | ower shutter 25b closer toward the fixed board 21
in a diredheorconventichalheswitvdling esridel? ang shohmsd.a ol osedi state.si nce
the I ower shutter 25b is pulled dowmward, the Iower termnal plates 23 are
opened (shi el ded when the novabl e board 22 and the fixed board 21 are

el ectrically disconnect As the novable board 22 is further pushed in
in this stat e, HRETHIIE ik l!' Nt 194" [ThHika P Riud i b) d QLIMENAS npvabl e
board 22 are fitted and inserted.in the |lower termnal p|lates 23 of the
fixed board 21 an&°Hre2cl@RFFREIPY Wonhd& 8dVERerBtSET heredcEred
shutter 25b i%.di%%pseg ih the space on.the lLower sidetg{ t hese connecting
portions. © ek OF i HRE oG 1 Pe YgitPe heEF - ERES PR IS 857 SIPARE hSper
shutter 2%@ bqngscase where the novabl e board 22 is electrically connected
to the fixed bogrd 21. As the novabl e board 22 is pushed toward the fixed

board 21,Fﬁggiggﬁh§§u§%m&puts agai nst the inclined portion 34b of the
driving plate . e novabl e board 22 is further pushed, the roller 37
i's pushed upward aligngit he &netdmed, D&k ti VMis34hatofng Rehddidrtaigerledice 034,
and the operating Iink 35 is rotated cl ockwi se about the supporting shaft
31 serving awitbBaihyl aeviteFoi dduicrdaasOmitsl ACEitHE auppdidemny off the27a
rotate countercl ockwi se about the supporting shafts 26 by neans of the

| i nki ng plpatesed®, ihkenthont eand5ahoesracd bs¢avwee i ¢destfate proicar cc2thehi | e

being pulled upward. As the novable board 22 is further pushed toward the f
fi xed boapus2ing led tdlel mpvableol beandh imeo upperfbierk kfaxhe WdGi-z@ntls

A

a right side view of Fig. 1, and illustrates an opening/closing
mechanism of a lower shutter, and Fig. 3 is a left side view of
Fig. 1, and illustrates an opening/closing mechanism of an upper
shutter. Fig. 4 is a front view illustrating the arrangement of
the switching device in accordance with the first embodiment of

the present invention, and shows an electrically connected state
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- 13 1 4 All G 2002 enbodi nent of the present invention, and shows an
electrically connected state after the novabl e board is pushed intq Als200?
fixed board . Fig. 11 is aright s ide viewof Fig . 10, and illustrates
- the opening/cl osing mechani smof the |lower shutter. Fig. 12 is a left side
view of Fig. 10, and illustrates the opening/closing nmechani sm of the upper
shutter. The upper shutter and the |ower shutter, each conprising one
shutter, are disposed, and the opening/closing nechani snms of the respective
shutters are provided i ndependently on the Ieft and right side surfaces of
t he device, respectively. In addition, Fig. iS_.a perspective_view of an
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l'th h, th di £ h 5
respect i VeciJSatqer #%3%??2&32 'lt%%%rh hEs30r op Ry it b4t §7§“‘k
supportin 2 ARG APDAL 9P RENNE SO ALY Dialoieg
a an a sup rtlng 41a

shutter 2 and between the shutter 25 and a

suppor ti ng, 40188 3 lon t&%ed%&gwcb@qdleaberthlendazgée 7 fidhddal 33
reference neral 41a denotes the supporting armfor the upper shutter 25a,

and two suRydddd @IFeddhidhe Phae¥heRdddbidaan Bf toXiteopbrhbengenime,
whil e one - 14 1 4 Ali G 2002 supporting arm4la is provided on the right

si de ther gaf .anthersSURPE LI wHeNddiar i pineceermb attached rotatably to the
fixed board 21 by nmeans of the supporting shaft 26 and the other end |inked

to the shutter sumposhoujdBbeckeieddfhanhiioh menblerse2bes @6 bedbhe? ®yw.29The
shutter supporting bracket 42a has one end |inked to the supporting arns)
4la and t I3 ,0t3er 3@ndahidxd8d tonshiétuppethshepermin@selos ing medhhamismaafed
t hat the nmenmbers 25a, 26, 31, 34, 35, 36, 37, 4la, and 42a constitute the
openi ng/ cltd¥ APwWaHdWRf the upper shutter. Reference numeral 41b

denotes the supporting armfor the | ower shutter 25b, and tw su port| ng

arns 41b are provil¥@ETGd £RE FEBAEeSi R UfHPetlhéhdl‘@\FleEeWh\}vﬁ?‘l LS IS ti ng
one. end attECREPREGIARAFT 7 PHEn TYed UG $12F 6} RB&nS°8 C?Le”g%%t’w&m g
i ch wi | SRPUSEId BERSHEI SR T "G Bat “prep%ﬁfﬁ% L RPE SRSl
Ie?)\c/jvelrI gﬁﬁgt-’ter HZ%E‘QS%%HU‘%}Q e‘;%lbo e§ '1% r?g}ers fggq}yf Iél?é%g‘g Q)2f£9heSO,
lf’:(lmf:ZShﬁt%tue;pr@ctﬁmisﬂabtsq%st | iherk e 40@81@d>£18é @&l @sivithdBehaBIpYBvafadde
on the movable board 22 in face-to-face relation to the driving
plate 29 with the movable board 22 placed therebetween, and the
driving plate 34 has a horizontal portion 34a disposed in such
a way as to oppose the horizontal portion 29a and an inclined
portion 34b which is inclined downward so as to be symmetrical
with the direction of the inclination of the inclined portion 29b.
Numeral 35 denotes an operating link having one end attached to

a linking plate 36 for the upper shutter 25a, which will be

described later, and the other end attached rotatably to the fixed



* Next, a description will be given of the operation of the |ower sgztt@r
25b. In a case where the novable board 22 is electrically connect A 90 e
_f fixed board 21, as the novable board - 15 1 4 AUG 2002 22 is pushed

. toward the fixed board 21, the roller 33 abuts against the inclined portion
29b of the driving plate 29. As the novable board 22 is further pushed, the
roller 33 is pushed downward al ong the inclined portion 29b of the driving
plate 29, and the operating link 30 is rotated cl ockwi se about the
supporting shaft 31 serving as a fulcrum For this reason, since the

supporting arns 41b rotate countercl ockwi se about the supportjng shafts 26
by means dfCR¥@ 21 RY ML B SURROIIHRG &hafdy 3tlogert['ﬁgrfi‘/\i"ﬂ"ﬂg}'ﬂ %t t er

i ng brackets 42b he fjxed board 21 while bei

ol | od. dovat L. ‘1S RRAH A WA 293 1 60F,FeReP Ry ERAALE BRBTAYE HE i xed

board 21, the roller 33 roll the | i de of .the horizontal porti

293 of Lhel e, FRPATEIODOTRAIR PRE SUDBPEr g SA A RF T GBS pr ey Ld "
tated count cwise,, ther ehy, making |t i bl i

Chuttor 250 Pt et T HIE ST o ShErtiRg or SehErata3) APRRER 0 g

I add 11 oror S s PRAGREFELTy 6B Oy EReeaf I TRE A ol et

In addi tion,”sihce the Tower shu S pu wnwar d, | ower

term nal plal gy 23 negly ( shielded when the novabl e board 22 and the
fixed boardﬁ%l %rellz{;e ??lecaﬁy di sconnected). As the novable board 22 is

further pushed in i# dhfdud Shatbtad thReWihé mdnersl25at, hes | ower, Bermpal s
24 of the novable board 22 are fitted and inserted in the | ower term nal
plates 23 3§, tie, fdnded beandtdtuard theeopkadhyi/edbkyngoneenardsihhef etioe and
the |l ower shutter 25b is disposed in the space on the | ower side of these
connect i nQuppdH shuttdrour 2002 portions. Next, a description will be given
of the operation of the upper shutter 25a in a case where the novabl e board
22 is electrical |l Wexnnecdesicttpt hen fidddbbogiiver? bf phetdpenahian efbde d 22
is pushed toward the fixed board 21, the roller 33 abuts against the

i nclined pbrwe¢nrsipabter 2He. ddinviengasicatdhezs the meyvakdeablognso2?d i%2 i s

further pushed, the roller 33 is pushed upward along the inclined portion

o, Bt el AR A D S B
since the %ﬁﬁ%ﬂ%ﬁd i'roﬁ@rﬁ;éh? %t"&legg%%%cﬁ gﬁ(tl ?\ﬁoggegb%%x?%flﬁg %?ﬁ):'prbﬁi ng

iﬁé‘: %ﬁgif e ﬁﬁ?@? e bRFsanBiadsh Fhe o ’Vsit'{}ﬁa%?ké%i SRR tm:r d
the fixed o%rj% z%fgt etgrcﬁﬁlrléggdfo skg%ﬁgtgﬁeﬁu%{%eé@%é%tiehggh??%ga%é%nt al

portion 34gnofi nkthe nddl Y PYidh 208 thad itvie FPPRLE 1Y) 0aRd Fhe/dFe fd€ing
further rotated countercl ockwi se, thereby making it possible to bring the

upper shutt ik 39ais e@thed Wl édkw e aholuteths sppeobiritigguslackeBs deaw th@ser
toward the fixed board 21 in the direction in which the novable board 22 is

pushed. | nasdsali fhderumi NEo1 Heh igp prerasoinyt tsedmc2bahies spudpoetd imgwanrths 2f7é
upper termnal plates 23 are opened ( shiel ded when the novabl e board 22
and t he fixedabearairtlerrloaivwicta abalutythe ssepprert 2o .shasftshd nby areanoar d
22 is further pushed in in this state, as shown in Fi % 12, the upper - 17
of the linking plate 32, the shutter 25b retracts toward the fixed
board 21 while being pulled downward.
As the movable board 22 is further pushed toward the fixed
board 21, the roller 33 rolls on the lower side of the horizontal
portion 29a of the driving plate 29, and the supporting arms 27b

are further rotated counterclockwise, thereby making it possible

- 10 -



"1 ~ Al~G 200Z term nals 24 of the novable board 22 are fitted and inserted
in the upper termnal plates 23 of the fixed board 21 and are ele %n@&@hby
.connected thereto, and the upper shutter 25a is disposed in the sgac
t he upper side of these connecting portions: Meanwhile, in a case where the
novabl e board 22 and the fixed board 21 are electrically disconnected, the
operation is opposite to the above-described one. Next, referring to Fig.
14, a description will be given of the operation in the case where the
shutter supporting brackets 42b are used. In Fig. 14, the broken |ines show
the loci of novenment of the shutter suppqarting bracket 42b, and the | ower

shutter 292 bHE%BAGLelaWeRoTRU LB MR FrossetiRgh shet hEXUpRATS My ar m
Rt 8, 0 St LA 20 Bpir

Shutter osadiSt BERP R el oer Ru Bt Er A i il e a5, B AT
oporati on il Biaste 24888 obfndd7 LhPBLaLBSARY End RIRIPIEBANA C O

charact ef 2 LA CAL 39.4edCh 5208 O Qb el DIEULILLT 1Y BYsRURRRLEER] AT i 44 and

its position s erm ned on asl's o nditions that it Is
closest 1 gAY pBa#ie243i it dy gﬁghéaam Zl dHiAskaree he M e
supporting arm 41lb does not interfere wth the rear plate 43, and - 18 1

4 Atl G 2004 4.hst, the RAR tefmifals0peds thevwkstable R Hfe tHid vaeper
shutter 25a in a range in which the corner of the |l ower shutter 25b,

i ndi cat ed dnd dnpeirtiedAinntie dlovdr tairhideEl eQates o8 af tihe ut téed@omideri al
44 of the fixed board 21, indicated by a point B, do not interfere with

each ot herldandregre beeopencaflyr cdmseaigedfthelretiogwend et 1 ewe? ShutAer

descri bed above, although a description has been given on the basis of the
| ower shut25dr istdismpreditinorhé spalce enddioliovke sigheoistiesecamestdingar to
t he above description except that the operation is upward. As shown in Fig.
14, the amfixdi®Mmsoperati on of the supporting arm 41b can be reduced by the

use of the shutter supporting brackets_42b. For this reason, the an%é%(ﬁ
operation of the &&tat?AFATHIPHEPHELSNRE Given of & PREEAERBN RS ng

link 30 i o i bl d [ i,n which
{he rovab MEHRG I SS Sho 08, i SaBHes BCrtnd NeadiVERa PORAR OF OF the.
SUpPOT L1 N AP AL BRC UIRS AT Y e se Dl SHULLEL SHRPRLYLAGE

bracket s nseqdently, since It s POSSI 10 “Suppress the novenent

of the | O‘g“i{arfﬁi;?gféi ﬁ%@h&&%&grhh&gﬁ%@deb%%%?? the EBE}Q?VH %g'%uctfs the

di stance , the positron of ‘Starting the opening/closin _
oper ati on Qfaitrh& Eﬁéﬁnéﬁﬂé&?o&@io@@mE%ﬂ@h@ddtﬂviﬂ@ﬁart@g*lQn Ad) v ch

t he novabl € board 22 is pushed toward the fixed board It should be
not ed thamcsiaige bbergey isourxtfhdhpuedetigrthe roller 37 is pushed upward
along the inclined portion 34b of the driving plate 34, and the
operating link 35 is rotated clockwise about the supporting shaft
31 serving as the fulcrum. For this reason, since the supporting
arms 27a rotate counterclockwise about the supporting shafts 26
by means of the linking plate 36, the shutter 25a retracts toward

the fixed board 21 while being pulled upward.
As the movable board 22 is further pushed toward the fixed

board 21, the roller 37 rolls on the upper side of the horizontal

- 11 -



- 19 1 4 AUG 200Z of rotation c of the supporting arm4lb is posilﬁ@H@ﬂmZ
as at an upper a position as possible in accordance with the abovedescri bed
conditions, the distance D of novenent of the |ower shutter 25b toward the

" novabl e board 22 can be made small. In addition, in the open position of
the | ower shutter 25b, the supporting arns 27b are located virtually
vertically in a case where the shutter supporting brackets 42b are not
used. On the other hand, in the case where the shutter supporting brackets
42b are used, since the distal ends of the supporting arns 41b nove toward

th bl'e board 22, th , where_the |jnk 3 drivi h i
arms 410 ERFHETIPABeE KGR BARBRr 14 g AFLBUPREF ELocr I R |

ti is faciljtated. As | t, the.di [ 21
' Che. di e PBREPREH SheoROVABFAohaA 2ot et e ng E IRt s 1)

Il er, da, t it chi dev ' i ,
The. mat br (o BEAOE BRG BBPF I EEeh o ToRa Tt oy ooy LSk S B aduced,

d he breaker. i ade . j ' I ' d,
and Tt e ITRgt SE RS B S TR R EeCTReS

&1 §n g or the like, it is

possi bl e L0, Lenand. LHRCENARE tlets iabeBP I 861hYPI ¥ lipdradehSiujgead he

present invention i S arrange descri bed above, the foll ow ng advant ages

are of fer ‘f‘tgermTi*}f‘alar gl aREeO¥pEaddi $shuedehakhen e tmeniies tiaayd
portion and a seco connecting portion are electrically connected or

di sconnected RY P86 FHiik&d Po@fddriavirege Dedt pic@lhpldd scodectedl )4 ARS CHED02
board with respect to a fixed plate, and when a first shutter for opening

or shi el diggrdpee Hoaxid eenpectiirthew pishiedand an sHtiohd telngt,t 86 $hewdpehi ng
or shielding the second connecting portion are noved in nutually opposite
di recti ongignd ,whre easér tertlinafisr 24 ohrhecnovabl e koawt d3darast Wiatkd
each of the connecting portions, the first shutter is disgosed in a space
on an uppendsiites exftechdnf thet uppenctermingbnladies 3dofheheetbred MARLr i s
di sposed in a space on a | ower side of the second conpectin ort.iaon.

Accor di ngl3j amqbam\@lﬁ%tlbbaﬁhlﬁcé’lﬁ?n@éacm%ﬂeﬁtf’ur?‘?fglt%ﬁob\ngrt%u%%d
board side, so that the _interval between the fixed.bo e
board can 4% A&J8E8ROSERd N KBS TRASE PO L PAPRSY ﬁbd?k?gfr ‘sd’%%?%h%%g“%@ can
be reducemgog%géggr, the switching device conprises: a fixed board,

It should be noted that in a case where the movable board
22 and the fixed board 21 are electrically disconnected, the
operation is opposite to the above-described one.

In accordance with the switching device of the first
embodiment arranged as described above, since the arrangement
provided is such that the upper shutter 25a and the lower shutter
25b move in the mutually opposite directions, and when the shutters
25a and 25b have opened their connecting portions, the shutters
25a and 25b are disposed in the space on the upper or lower side
of the connecting portions which are electrically connected, the
movable board 22 can be pushed toward the fixed board 1 more than

in the case of the conventional device. For this reason, the

- 12 -



“a novabl e board provided novably on the fixed board; a first CO””?%UH@QDZ
portion and a second connecting portion which are electrically connecte& or
. di sconnected as the novable board is pushed in or dxawn out with respect to
-the fixed board; a first shutter which is linked to a first supporting arm
attached rotatably to the fixed board between the fixed board and.the
novabl e board, the first shutter being adapted to open or shield the first
connecting portion, the first shutter being disposed in a space on a | ower
side of the first connecting portion when the first connecting portion is

d; fi Vi i.ded h bl i
r"i"?gfhho?i T b AR TR Saf F PRI (ilednPorbe difvaP I PeRRoperaiihg.
[ [ - 21 .4 Al d_Li fj | i nki nb
at tachod 1ot ST To P iPrSeEEREs hhs AR Eore Sbsad Fou s P E TR "

t at abl t 1% .d. j I J d
[otatably ¢ R Lot BRI 3 dkshar ol R Sbins kot plALBLL 10 R
second shuyt e(g}hge\/r%ﬁbé Sjbﬁé{l?da t&ﬁ&ﬁﬁé)pd supporting arm attached

rotatably to t ed boa between the fixed board and the novabl e board,

the first shutter OgiW +3¢aRhedria100eEN fe Fiie! d e)NBetfERA KEMRLLH W
portion, the second shutter being disposed in a space on an upper side of

t he secondh&HrechnAot ROItdQfindIER ,t BRiERCHH M MEGIdNE rBA themisipened;
a second driving nenber having a second horizontal portion which is

di sposed iinfewceal @I geeea @ligt.i a6 )t beteehi the donveonniahapof ixed wiatde
first driving nenber with the novabl e board pl aced therebetween and a
second i ncl iamedmpeablerbodndi, i candibspoeddced tas the beteyvakii2 ¢akeviiid. a
direction of the inclination of the first inclined portion of the first
driving nmemberetwesrecdrel npaakite mpantikhanhdghmeaamiinglniked woich siecond

| i nki ng menber attached rotatably to the second supporting arm and anot her
end at t acifet e e frofot haanin e dedeFvadnB2a( see did + 61| ketdeendhal
rotatably to the second operatin% | i nk and adagted to roll along the second
driving nebegd boatst dhgind threMRYARBPePBBAEM D2 ¢ ok LREPREFRREE ¥k tih&

and 1 ho. neVHEA & BRRRANERY BE T BAUCRETS A iR TRCERPAE ShATAd

supportin [ JsS, - .22 ~ 007: 11 tyeen t fi

supporti n%aargrg)g"r?aéﬁweugi Frsl %%%Q%&,C%;%lrgd ggﬁlrﬁl%s% {a:efr @gjﬁp%%‘?%f nagnd
menber 1S 44 dsmpie'&e@ d4e f@%@%&up ot kg sarB,3ad tBelagggagtshutter,
whereby the first shutter and the second shutter can bé noved in nutually

opposite cg‘,yg_céﬂ% ddv e d et GRia s Af1operation of each supporting arm
Hence, the novabl e board can be pushed in further toward the fixed board

si de, so tdwdoideEmpdeinait bet ween the fixed board and the novabl e board
can be reduced. - 23 1 4 Al G 2002
Fig. 7 is a front view illustrating the arrangement of
a switching device in accordance with a second embodiment of the
present invention, and shows a disconnected state prior to the
pushing of the movable board into the fixed board. Fig. 8 is a
right side view of Fig. 7, and illustrates the opening/closing
mechanism of the lower shutter, and Fig. 9 is a left side view
of Fig. 7, and illustrates the opening/closing mechanism of the

upper shutter. Fig. 10 is a front view illustrating the

arrangement of the switching device in accordance with the second

- 13 -



1. A switching device characterized by being arranged such that a fk“ﬁ%Z%Z
connecting portion and a second connecting portion are electrically
connected or disconnected by pushing in or drawi ng out a novable board with
respect to a f fixed plate, and when a first shutter for opening or
shielding said first connecting portion and a second shutter for opening or
shi el ding said second connecting portion are noved in nutually opposite

di rections, and when each of said first shutter and said second has opened
each of said connecting portions, said first shutter is disposed in a space

on an upper side of said first cgnnecting portion..and sai d166€pndasivit t er
is disposembﬂﬁlﬂegbaﬁg'Enﬁzfq?ﬁﬁ§¥553ﬁ§4£%'sdi%n?égond connecting portion.

2. A switching device co i Sing: i g d i saplioNad! smiwahe pieedded
novabl y oﬁogaﬁﬁtﬁix%tnaib%%eratgﬁr@?é%%%%ect| ng portion and a second

connecting portion. whigh.ar rd & Y efoBreeigd 10, dinsicohhastedtas said
novabl e bgagﬁdrs'%ﬂ%hég'ﬂﬁ grf%gg%ﬁi%ut wth respgct to said f fixed board;

a first shutter which_i ' B idStneUpPRktli shuster at tRiched 2 is
rotatablyt § §8F81?5§%%8%%2€§ﬁ%3%%éen said fixed board and sai d novabl e

boar d, Saiadbf%ﬁ.séiéé‘%fegi oRe 119, Adaphed {Dleperaves stieebgenang/ Filp§ing

connectin ion, sai Irst”shutter being disposed in a space on a | ower

side of sgiililish GPIVIRS lippaPOnutesr: 2the uppet BALKLEROTXI dith SHPd
first connecting portion i$ opened; a first driving nmenber provided on said
movabl e b%f‘iﬂt%fiq RRWhN @ompliiksinghomez sttt eror @iren ddf@og e r é0di kOFi ned
portion; a first operating |ink having one end linked to a_first |inking
menber at taEha6hg/NdsAlgy rer heaiidnis ot thep pespiasd WemSHNE t&T6t REF end
attached rotatably to said fixed board; a first roller atta%hggsngEq%@ply
to said figdvicier ahtapehdrktimcdomade: 26t t RNbFLIAFIMFSE S A FE " ari Vi ng
renber & Second MUl ST ' 5o WIEILS, 21500 LPROkERgective

view of an essential portion of Fig. 7.

Tt should be noted that, of the reference numerals shown
in Figs. 7 to 13, those reference numerals that are identical to
those shown in Figs. 1 to 6 show identical or corresponding parts,
and a description thereof will be omitted.

The arrangement of the second embodiment differs from
that of the first embodiment in that although, in the first

’ embodiment, the shutters 25a and 25b are respectively directly
1inked to the supporting arms 27a and 27b, shutter supporting
brackets 42a and 42b are respectively provided between the

shutter 25a and a supporting arm(s) 4la and between the shutter

25b and a supporting arm(s) 41b, as will be described later.
In Figs. 7 to 11, reference numeral 4la denotes the
supporting arm for the upper shutter 25a, and two supporting arms

4la are provided on the left side of the device, while one

- 14 -



-armattached rotatably to said fixed board between said fixed board and
" said novabl e board, said first shutter being adapted to open or shi kb 4U6 X%
second connecting portion, said second shutter being disposed in a space on
. an upper side of said second connecting portion when said second connecting
portion is opened; a second driving nenber having a second horizont al
portion which is disposed in face-to-face relation to the first hori zontal
portion of said first driving nmenber with said novabl e board pl aced
t her ebet ween and a second inclined portion which is disposed so as to be
symmetrical _with a directjon of the inclination _af the.fir% i ncl_i ned

i

portion of >SRPATFIPL 3| Vi hg-rBisdrided QL NE Fdald Sige ERRTRIG ngt bRe
Suppor 11 ng® WRALEEAS e L1 e M et LR AR RH) EBE A Al P e R ok R OB FEES and
operating TS 2k AP Y B sipeed sSRAE 28 0eng, B08 Sther o e
merber 19 1Token Bor aporaar o] PR Gre T LA Rt U2 SR R R et

and a secofskSPbd @ beIRPOT rhB0s HERFDEF é@d%&&%%ﬁghtgg@g %@ ixa%eﬁﬁ@dend

supporting armand said second shutter. -

. Al F. AQ As1 { n O tth AB PO A ALY 2ARSdAhALe ABer AYnd3% i
. A9Y. A(.A3nFIE;tAq7?LM~p9u%% P o8] s A9 Y aAandAlnélotler And3tixed to

g@yV| w nhieley| wp e siaj eagc ad @] cal cal ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] calcal c

a] cRa] ca] ca] ca] ca] ca] ca] ca] cal ca] cRa] ca! *+zl J@Ko'

| w mhc”Y] ca] ca] ca]ldastauds be] net ed|tdedtc &heahembeta] 2% c F6caBda] 84) ¢ ca] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca! _

L1141k "3, 39 dlay amdtA2s ¢oBSEEE8ES) Mamiopenlingcdslsd&g] matbahtahoaf ca] c
a]J ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca] ca]ca]ca]ca]calca]calca!$
% %—l&P&Q&Z@@ upper shutter.

")) +t% --.//1111(2 23455566] ww mhc”Yni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] ca] caReHSTANCS BUFEeaPat tRAeNtES) Ehg supporting arm for the

lower shutter 25b, and two supporting arms 41b are provided on
the right side of the device, while one supporting arm 41b is
provided on the left side thereof. The supporting arm 41b has
one end attached rotatably to the fixed board 21 by means of the
supporting shaft 26 and the other end linked to the shutter
supporting bracket 42bwhich will be described below. The shutter
supporting bracket 42b has one end linked to the supporting arm(s)
41b and the other end fixed to the lower shutter 25b.

It should be noted that the members 25b, 26, 28, 29, 30,
31, 32, 33, 41b, and 42b constitute the opening/closing mechanism
of the lower shutter.

Next, a description will be given of the operation of the
lower shutter 25b. In a case where the movable board 22 is

electrically connected to the fixed board 21, as the movable board

- 15 -



- U cta Ucha] ca] ca] ca 6f7978; 14 AUG 2002

; ; d>AAADEGGGH3KEKKs M Mt PQQo Sy S{ SSUUWY| wgl gb] X] ca] ca] ca] ca] caU] ca] ca] ca] ca]
. ca]ca]ca]ca]ca]ca]c”ha] ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]calY#
YOY[ P_Z g cRe\e eeef ej eg<gi

kk" kSmm' opppgor bt uuvvv{vqgl gb] X] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca] ca] ca] ca] ca] caU] ca] cal] ca] ca] ca] ca]c&a] ca]ca]lcalcalcalvy||]||] '/9Hv+N@®
xsni d_Z] ] ca] c&a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca
] ca] ca] c&a] ca] ca] ca] ca] ca] ca]ca] ca! @vQX] '/ 9HV+N@ xsni d_Z] ] ca] c&a] ca] ca] ca

| oal ol cal paleo) cal celcal ool oy salcalcal sabcel cel coboal oal cfal el cal s ool
VALOYG ()-F 21008 () ATZETSL S 30080, 8 ZLOU)5 1030h: movabe
Sl oA A e IR £ T A S e B
10 10 10; 199 hb1 ReWe+@dn 39b1Ht AW idigdp B4LAY8 &da the dferating
link 30 is rotated clockwise about the supporting shaft 31 serving
as a fulcrum. For this reason, since the supporting arms 41b
rotate counterclockwise about the supporting shafts 26 by means
of the linking plate 32, the shutter 25b together with the shutter
supporting brackets 42b retracts toward the fixed board 21 while
being pulled downward.

As the movable board 22 is further pushed toward the fixed
board 21, the roller 33 rolls on the lower side of the horizontal
portion 29a of the driving plate 29, and the supporting arms 41b
are further rotated counterclockwise, thereby making it
possible to bring the lower shutter 25b together with the shutter
supporting brackets 42b closer toward the fixed board 21 in a
direction in which the movable board 22 is pushed. 1In addition,
since the lower shutter 25b is pulled downward, the lower terminal
plates 23 are opened (shielded when the movable board 22 and the
fixed board 21 are electrically disconnected). As the movable
board 22 is further pushed in in this state, as shown in Fig. 11,
the lower terminals 24 of the movable board 22 are fitted and
inserted in the lower terminal plates 23 of the fixed board 21
and are electrically connected thereto, and the lower shutter 25b

is disposed in the space on the lower side of these connecting
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upper shutter 25a in a case where the movable board 22 is
electrically connected to the fixed board 21. As the movable
board 22 is pushed toward the fixed board 21, the roller 33 abuts
against the inc¢lined portion 34b of the driving plate 34. As the
movable board 22 is further pushed, the roller 33 is pushed upward
along the inclined portion 34b of the driving plate 34, and the
operating link 35 is rotated clockwise about the supporting shaft
31 serving as the fulcrum. For this reason, since the supporting
arms 4la rotate counterclockwise about the supporting shafts 26
by means of the linking plate 36, the shutter 25a together with
the shutter supporting brackets 42a retracts toward the fixed
board 21 while being pulled upward.

As the movable board 22 is further pushed toward the fixed
board 21, the roller 33 rolls on the upper side of the horizontal
portion 34a of the driving plate 34, and the supporting arms 4la
are further rotated counterclockwise, thereby making it possible
to bring the upper shutter 25a together with the shutter supporting
brackets 42a closer toward the fixed board 21 in the direction
in which the movable board 22 is pushed. In addition, since the
upper shutter 25a is pulled upward, the upper terminal plates 23
are opened (shielded when the movable board 22 and the fixed boaxrd
21 are electrically disconnected). As the movable board 22 is

further pushed in in this state, as shown in Fig. 12, the upper
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terminals 24 of the movable board 22 are fitted and inserted in
the upper terminal plates 23 of the fixed board 21 and are
electrically connected thereto, and the upper shutter 25a is
disposed in the space on the upper side of these connecting
portions.

Meanwhile, in a case where the movable board 22 and the
fixed board 21 are electrically disconnected, the operation is
opposite to the above-described one.

Next, referring to Fig. 14, a description will be given
of the operation in the case where the shutter supporting brackets
42b are used. In Fig. 14, the broken lines show the loci of
movement of the shutter supporting bracket 42b and the lower
shutter 25b, the angle a shows an angle of operation of the
supporting arm 41b at this time. Meanwhile, the dotted chain
lines show the locus of movement of the lower shutter 25b in a
case where, as in the first embodiment, the supporting arms 27b
are directly attached to the lower shutter 25b without using the
shutter supporting brackets 42b and the shutter 25b is opened or
closed. In addition, the angle b shows an angle of operation of
the supporting arm 27b at this time.

In addition, reference character ¢ indicates the center
of rotation of the supporting arm 41b, and its position is
determined on the basis of the conditions that it is closest to
a rear plate 43 of the fixed board 21 in a range in which the

supporting arm 41b does not interfere with the rear plate 43, and
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that the position is highest (lowest in the case of the upper
shutter 25a) in a range in which the corner of the lower shutter
25b, indicated by a point A in Fig. 14, and the corner of an
insulating material 44 of the fixed board 21, indicated by a point

B, do not interfere with each other during the opening or closing
of the lower shutter 25b.

As described above, although a description has been given
on the basis of the lower shutter, the operation in the case of
the upper shutter is similar to the above description except that
the operation is upward.

As shown in Fig. 14, the angle of operation of the
supporting arm 41b can be reduced by the use of the shutter
supporting brackets 42b. For this reason, the angle of operation
of the operating link 30 becomes small, and since the operating
link 30 is operated, it becomes possible to reduce the distance
in which the movable board 22 moves.

In addition, the radius of rotation of the supporting arm
41b becomes large by the use of the shutter supporting brackets
42b. Consequently, since it is possible to suppress the movement
of the lower shutter 25b toward the movable board 22 by the portion
of the distance D in Fig. 14, the position of starting the
opening/closing operation of the lower shutter 25b can be moved
in the direction in which the movable board 22 is pushed toward

the fixed board 21.

It should be noted that since the position of the center
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of rotation ¢ of the supporting arm 41b is positioned as at an
upper a position as possible in accordance with the above-
described conditions, the distance D of movement of the lower
shutter 25b toward the movable board 22 can be made small.

In addition, in the open position of the lower shutter

25b, the supporting arms 27b are located virtually vertically
in a case where the shutter supporting brackets 42b are not used.
On the other hand, in the case where the shutter supporting
brackets 42b are used, since the distal ends of the supporting
arms 41b move toward the movable board 22, the area where the 1link
32 for driving the supporting arms 41b can be disposed below the
supporting arm 41b increases, so that mounting is facilitated.
As a result, the dimension of the fixed board 21 in the direction
in which the movable board 22 is pushed can be made still smaller,
and a compact switching device can be obtained.

For this reason, the material cost of the fixed board
constituting a breaker can be reduced, and as the breaker is made
compact, its installation area can be decreased, and if the
switching device is installed in a building or the like, it is
possible to expand the space which can be effectively utilized.

Since the present invention is arranged as described
above, the following advantages are offered.

The arrangement provided is such that a first connecting
portion and a second connecting portion are electrically

connected or disconnected by pushing in or drawing out a movable
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board with respect to a fixed plate, and when a first shutter for
opening or shielding the first connecting portion and a second
shutter for opening or shielding the second connecting portion
are moved in mutually opposite directions, and when each of the
first shutter and the second has opened each of the connecting
portions, the first shutter is disposed in a space on an upper
side of the first connecting portion, and the second shutter is
disposed in a space on a lower side of the second connecting portion.
Accordingly, the movable board can be pushed in further toward
the fixed board side, so that the interval between the fixed board
and the movable board can be reduced, and the space for installing
the switching device can be reduced.

Further, the switching device comprises: a fixed board;
a movable board provided movably on the fixed board; a first
connecting portion and a second connecting portion which are
electrically connected or disconnected as the movable board is
pushed in or drawn out with respect to the fixed board; a first
shutter which is linked to a first supporting arm attached
rotatably to the fixed board between the fixed board and the
movable board, the first shutter being adapted to open or shield
the first connecting portion, the first shutter being disposed
in a space on a lower side of the first connecting portion when
the first connecting portion is opened; a first driving member
provided on themovable board and having a first horizontal portion

and a first inclined portion; a first operating link having one
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end linked to a first linking member attached rotatably to the
first supporting arm and another end attached rotatably to the
fixed board; a first roller attached rotatably to the first
operating link and adapted to roll along the first driving member;
a second shutter which is linked to a second supporting arm
attached rotatably to the fixed board between the fixed board and
the movable board, the first shutter being adapted to open or
shield the second connecting portion, the second shutter being
disposed in a space on an upper side of the second connecting
portion when the second connecting portion is opened; a second
driving member having a second horizontal portion which is
disposed in face-to-face relation to the first horizontal portion
of the first driving member with the movable board placed
therebetween and a second inclined portion which is disposed so
as to be symmetrical with a direction of the inclination of the
first inclined portion of the first driving member; a second
operating link having one end linked to a second linking member
attached rotatably to the second supporting arm and another end
attached rotatably to the fixed board; and a second roller attached
rotatably to the second operating link and adapted to roll along
the second driving member. Accordingly, the movable board can
be pushed in further toward the fixed board side, so that the
interval between the fixed board and the movable board can be
reduced.

Still further, a first shutter supporting member is
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linked between the first supporting arm and the first shutter,
and a second shutter supporting member is linked between the second
supporting arm and the second shutter, whereby the first shutter
and the second shutter can bemoved inmutually opposite directions
at a reduced angle of operation of each supporting arm. Hence,
the movable board can be pushed in further toward the fixed board
side, so that the interval between the fixed board and the movable

board can be reduced.
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WHAT IS CLAIMED IS:

1. A switching device characterized by being
arranged such that a first connecting portion and a second
connecting portion are electrically connected or disconnected by
pushing in or drawing out a movable board with respect to a fixed
plate, and when a first shutter for opening or shielding said first
connecting portion and a second shutter for opening or shielding
said second connecting portion are moved in mutually opposite
directions, and when each of said first shutter and said second
has opened each of said connecting portions, said first shutter
is disposed in a space on an upper side of said first connecting
portion, and said second shutter is disposed in a space on a lower
side of said second connecting portion.

2. A switching device comprising:

a fixed board;

a movable board provided movably on said fixed board;

a first connecting portion and a second connecting
portion which are electrically connected or disconnected as said
movable board is pushed in or drawn out with respect to said fixed
board;

a first shutter which is linked to a first supporting arm
attached rotatably to said fixed board between said fixed board
and said movable board, said first shutter being adapted to open
or shield said first connecting portion, said first shutter being

disposed in a space on a lower side of said first connecting portion
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a first driving member provided on said movable board and
having a first horizontal portion and a first inclined portion;

a first operating link having one end linked to a first
linking member attached rotatably to said first supporting arm
and another end attached rotatably to said fixed board;

a first roller attached rotatably to said first operating
link and adapted to roll along said first driving member;

a second shutter which is linked to a second supporting
arm attached rotatably to said fixed board between said fixed board
and said movable board, said first shutter being adapted to open
or shield said second connecting portion, said second shutter
being disposed in a space on an upper side of said second connecting
portion when said second connecting portion is opened;

a second driving member having a second horizontal
portion which is disposed in face-to-face relation to the first
horizontal portion of said first driving member with said movable
board placed therebetween and a second inclined portion which is
disposed so as to be symmetrical with a direction of the
inclination of the first inclined portion of said first driving
member ;

a second operating link having one end linked to a second
linking member attached rotatably to said second supporting arm
and another end attached rotatably to said fixed board; and

a second roller attached rotatably to said second
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operating link and adapted to roll along said second driving
member.

3. The switching device according to claim 2,
wherein a first shutter supporting member is linked between said
first supporting arm and said first shutter, and a second shutter
supporting member is linked between said second supporting arm

and said second shutter.
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