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DRAW N P E'US FOR A DRAVER TYPE ELECTRI CAL MACHI NERY 5 BACKGROUN 2002

THE | NVENTI | ELD OF THE | NVENTI ON The present invention relates to a
drawi ng apparatus for inserting and drawi ng out an el ectrical machinery of
a drawer type, which is accommodated in _switch gear. 10 DI SCUSSI ON OF
BACK 1 m is a perspective view illustrating a conventional

dr awi ng \Wm“\ ‘ sclosed in, for exanple, Japanese Unexam ned Utility
Model Publigation JP-A-48 43931. In Figure 1, nunerical reference 1
designates a 15 breaker; nuner] r e;;lgwnat es a screw rod,
penetrating through a dolly ofiiﬁéE—b@téaj Elg 5 0 be rotatable;
nunerical referen i.g o] i i tch gear;
and nuneri cal ref%?%%%‘gfﬁéd‘gg%glgl%f%gU%O%aggéggwgﬁg%%%d%?#ﬁé%cr ew rod

2, for 20 rotating the screwrod 2. Yhen the.breaker is inserted in the
swtch gear, the screwrod 2 is made in ¢ontact wth the nut 3, and the

handle 4 is turned to rotat %AHR%@%WO%O%@ Iwig_gél\]t he screwrod 2 is
screwed into the nut 3. Bec i I o the switch gear
(not shown), gihepbpeakesr Sndhawan Nto the switch gear along with the
rotation of The screwrod Z. By rotating the screwrod 2 in a direction 1

4 0 C1 2002 - 2The present invention relates to a drawing apparatus

for inserting and drawing out an electrical machinery of
a drawer type, which is accommodated in switch gear.

10 DISCUSSION OF BACKGROUND

Figure 8 1s a perspective view illustrating a
conventional drawing apparatus disclosed in, for example,
Japanese Unexamined Utility Model Publication JP-A-48-
43931. 1In Figure 1, numerical reference 1 designates a

15 breaker; numerical reference 2 designates a screw rod,
penetrating through a dolly of the breaker 1 so as to be
rotatable; numerical reference 3 designates a nut located
on a side of a switch gear; and numerical reference 4
designates a handle, engaged with the screw rod 2, for

20 rotating the screw rod 2.

When the breaker is inserted in the switch gear, the
screw rod 2 is made in contact with the nut 3, and the
handle 4 is turned to rotate the screw rod 2, whereby the
screw rod 2 is screwed into the nut 3. Because the nut 3

25 1is fixed to the switch gear (not shown), the breaker is
drawn into the switch gear along with the rotation of the

screw rod 2. By rotating the screw rod 2 in a direction



adverse to described above, the nut 3 is noved relatively left in Figure 8,
whereby the breaker 1 is drawn out of the switch gear. However, the
conventional apparatus has a problem 5 that various types of screw rlqc[ﬁﬂ ZHUZ
corresponding to various sizes of breakers, are necessary because a |engt
of the screwrod is determined by an overall depth of the breaker or a
di stance between a breaking position and f.ﬁaking position of the switch
gear. Further, there is a 1o problemthat®a |arge space should be prepared
in a manufacturing factory, and_at time of installjng and_transporting.
SUMVARY OF THEVERRENT? CRe§Er Hedmhtiectt it e prisdivedvientdohivedy sol ve
i 5 the above-nentjoned problens inherent in the conventional technique and
to provide al®Fawhg SPHpER ot usTREFEN I dEHRARFE ht by ke e Rt any si ze
wi t hout changi ng c,oné)onents of the drawi ng apparatus. Another object of the
present i nvent® of"1'sCh FFSRF provi de a draw ng apparat us which can be easily
installed inside_switch gear. Another object of the present inyvention is to
brovide a drawi ndORBBEF at HAS PR EHR L Be SRRET iperat ot By HLERCt i ng
maki ng and br.eaking states of a switch. 25 Another object of the present
i nventi OE i stl?%t pY v de at}ﬁ%%snso ot “det e]%??sn’g ki Fit Aa%l%e Ki ng states,
uhi ch can seguy ey, del o6l 4h8,rmldd, and dreakd 16, 8} 8l&Syed & fofedh 2002 -
object o n

3 of aswitch Th a sinple structure.’ Anot her e prese

i nvention is,f 0L oyl A, a SNuid &fe Mitih &RMbRasl | §daal 1 2850 OpeT@ld on
interlocked wth a neans for detecting nmaking and 5 breaking states.
breaker or a distance between a breaking position and a
making position of the switch gear. Further, there is a
10 problem that a large space should be prepared in a
manufacturing factory, and at time of installing and

transporting.

SUMMARY OF THE INVENTION

It is an object of the present invention to solve
15 the above-mentiocned problems inherent in the conventional
technique and to provide a drawing apparatus which can
deal with breakers having any size without changing
components of the drawing apparatus.

Another object of the present invention is to

20 provide a drawing apparatus which can be easily installed
inside switch gear.

Another object of the present invention is to
provide a drawing apparatus, which can be safely operated
by detecting making and breaking states of a switch.

25 Another object of the present invention is to
provide a means for detecting making and breaking states,

which can securely detect the making and breaking states



Anot her object of the present invention is to provide a drawi ng apparatus
whi ch can be easily assenbled. According to a first aspect of the prgéaff
lo invention, there is provided a drawi ng apparatus conprising: a sdr Ji
rotatably supported around an axis center along a direction of drawi ng an
el ectrical machinery; and a nut engaged with the electrical nmachinery,
screwed with the screw rod, and driving the 15 electrical machinery in a
direction of inserting or drawi ng out by ving the electrical machinery of
a drawing type in directions of inserting and drawi ng out upon the rotation
of the screwfod. SHeEBRdiRgr t AP SRcBREVAEPERt of the present 20 invention,
there is provided a drawi ng apparatus conprising: a screw rod supported by
a floor of an el BRPFPEE| CRaBRFnBEy tREoRTE§eRE LBVBBLiB at&bFe around an
axi s center along a direction of drawing ou{_the electrical machjnery; and
a nut engagi REORIFBVRr SPEF EFHNBECR CRReCRP ALY T RAL LARCARNEPGTRRISR r ect i ons
of inserting, and graﬁﬁag ogﬁ, screwed mﬁtg the screw rod, and driving the
el ectrical nmEEhEPREPFREA YhER of rBRENBNECEf IPheet tPaghakindoa®d1 2002 - 4

and drawi_ng out_the electrical machinery by noving the electrical machinery
upon t he °r ot 3t TBHBF Pha“S%tew rod. According to a third aspect of the
present. i nvent i o, i gt ech S REOXEderl 2 drau 00; APRALLYS; 7 €QmPrising:
screw rod rotatabl'y supportéd around an axis center along a draw ng

di rection of ,A,5WhE Ch; aRaiiily CAYFILL YL LNt b SWitEh, c5creped with the
screw rod, and driving the switch in directions of Inserting and draw ng
out the sw tghsbynreyging the switch in the directions; a 1o nmaking and
breaki ng state detecting neans detecting maki ng and breaki ng states of the
switch; and a shutterdechgstogaaffirent asgpetacerotha gekeyeng portion of the
screw rod, engaged with the maki ng and breaking state detecting nmeans on
one si deot heiroént aod, behege nby abtevided aSdpasing oamppdratbeasi ng the front
surface of the driving portion of the screwrod only in case that the

maki ng and bfemkfhgisgate seredtipd nebatadby eswmpehiecdranking atat e.
According to a fourth aspect of the present 20 invention,_there is provided
the draw ng appar&EREST whbPRY n? t REr Aeki A ahddPreERRy Ry statetBktatt i ng

means conpri an intqilockin nenbeé install ed 1n t he syﬁtch and novi ng

bet ween maki M- ANACHY baRifg? oS { TORESER PhE" SWE R SZHE-GAL 1 nt er | ocki ng
rod having 3 sbalh. 25, ToLALADAY, BURPOEL oA LA, PRSI | Sha it huthie sErew rod

an armlike detector], rotated along wth t engaged he

i nterl ogki Nge MBAPLY ca BN &L LEL) NNt HeqMBKEPDon dr 4 0s&rdi8902-- 5 and
breaki ng states of the switch, and an arm|i ke actuator |ocated in one end

of the shaftdanadiggt put t bPgndviied e€hgdeStat £icATREEh et aFfafth aspect
of the present 5 invention, there is provided the draw ng appar at us,
drawing type in directions of inserting and drawing out
upon the rotation of the screw rod.
According to a second aspect of the present
20 invention, there is provided a drawing apparatus
comprising: a screw rod supported by a floor of an
electrical machinery room so as to be rotatable around an
axis center along a direction of drawing out the
electrical machinery; and a nut engaging a lower portion
25 of the electrical machinery in directions of inserting

and drawing out, screwed with the screw rod, and driving

the electrical machinery in the directions of inserting



wherein the shutter is |located on a front surface of a driving portion of
the screwrod so as to be freely slidable in directions perpendicula{ t% 3
| ongi tudi nal direction of the screw rod, and the shutter is rotated f 044 2001
direction that the interlocking rod is in contact with the interl ocking
menber of the switch by an engagenent between one side of the shutter and a
roller) located in a tip of a displaying portion of the interlocking rod of
t he maki ng and breaking state detecting nmeans in case s5 that the shutter
slides in a direction of releasi the front surface.of the driving
por ti on.  ACBI TFTS U RSP oot hd s BUa IRt B9 tiere i s
provi ded t he draw .ng -appar.at us, wherein the screw rod, .t he makin nd

br eaki ng sta?gecgtor e lec arcn}bln&%sl’}poal}mﬂ%%er% R Oaget}é%nsé?rr%"étlgo to be a

single unit on aAfgm%f&?%g?ﬁnF?on fTéQ\lC% él’l#gsat W NGS A nore

conpl ete appreciation nd” many endant advant ages
thereof wll, R b uﬂﬁgf ﬁﬁﬂ? %ﬁﬂﬁﬁ. er under st ood
by ref erence%l?geétﬁgoq#’olﬁ%%%g%% tal ﬁ%%}gcrl p |]gf en %g&n%i dered in
connect | gn Wl L1 AFC ARAWIN G4 MU MSp 1y Lot da 2020 G wher e n:
Figure 1 is a side cross-sectional view of switch gear according to

Enbodi ment  15,0fs & qUeSEnd Ny &iitd Pitig F i@ Zon A 51 AR 64195 Sa Sapd | onal
viewillustrating 5 a state of drawi ng out a breaker in a breaker room

accordi ng t ceridpsh nENEh lkid dder g eseiteddy et 410 NEhd i HF Sy rd @, aared de
cross-sectional viewin a state transited fromthe state of drawing out in
Figure 2 to édriving the switch in directions of inserting and drawing
out the switch by moving the switch in the directions; a
10 making and breaking state detecting means detecting
making and breaking states of the switch; and a shutter
closing a front surface of a driving portion of the screw
rod, engaged with the making and breaking state detecting
means on one side thereof, and being movable in a
15 position of releasing the front surface of the driving
portion of the screw rod only in case that the making and
breaking state detecting means detects the breaking
state.
According to a fourth aspect of the present
20 invention, there is provided the drawing apparatus,
wherein the making and breaking state detecting means
comprising: an interlocking member installed in the
switch and moving between making and breaking positions
of the switch; and an interlocking rod having a shaft
25 rotatably supported in parallel with the screw rod, an

arm-like detector, rotated along with the shaft, engaged

with the interlocking member, and detecting the making



state of inserting the breaker; 1o Figure 4 is a cross-sectional plan view
in adirection B-Bin Figure 3; Figure 5 is a cross-sectional plan VUFW
illustrating a state that an operating handle is nounted in the staﬂe CT 2002
illustrated in Figure 4; 15 Figure 6 is a partly omtted front viewin a
direction CC of Figure 3, wherein the breaker is closed and a shutter is
closed; Figure 7 is a partial front viey/gllustrating a state that the
breaker is opened and the shutter is just” 20 before opened, changed from
the state illustrated in Figure 6; and Figure 8 is a perspective view

i |1 ustratin@nd dorRasntnbriata w2k ho e gt it GING an ealker L IETAI LED
DESCRI PTI ON OF THE PREFERRED EMBCODI MENTS 25 A detail ed explanation will be
gi ven of pr FErHaeP e kit Rt B ding M prserite i shaht i and i R Er e t o
Figures 1 through 7_as follows, wherein the sane 140CT 2002

numeri cal r e W Used for the same or similar portions and
description of these portions is,omtted. Enbgdinent 1 Figures 1 through 7
illustrate a dra%f%@rgb%%r%?u§ glggid?ﬂ?%ﬁtt% Eﬁ%%d?ﬁ%ﬁ?ng of the present
invention. Figure 1 illystrates a state. that drawi ng type breaker is
assenbl ed i R WP JEEFES Nufret] T 5% een‘%%a%lrb%s?q%f?é{)aetsusa’ casi ng;
nunerical ref.e ce desi.gnat es. -.ba 00 cng$ i bus bar 7
arranged in“éhgl% cpept% ed%%tg%éf lsl'an]p%satbeé (%‘ Mpadar ca Lgr?%%@eq gk &

on igure numer i er ence 8
desi gnat es a3.a0 & AR AECOSEOAAL |10y GAM & Anck & i tor 10;
nunerical reference 11 designates a breaker room accommodating a breaker 1;
and nuneri caly y@fwrence dilee desd halaHehdd Qorap! & & of odde-Rigadker s5 room
11. The breaker 1 is novable froma connecting position ilTlustrated in

Figure 1 to @isbsensnnest i tlge pasStéw arbd efdvdrchdoshit enedi d rnamddel in
connecting position by a distance A. Needl ess to say that at time of
checki ngot hea btieaketidn et brleakiitér iccKind hesd disavin i dor2eace |veftiwar d
direction or taken out of the switch gear using tools (not shown).

Numeri cal r efleg elrceenlogleiigymegreser ot ddts swiimladowren i pgadfemsith circuit
termnals of the breaker 1, which are in contact with a termnal_13 on a
bus bar si desleen t@}qﬁsﬁééle 19f ofhg shutter and a roller, located in

a tip of a displaying portiocn of the interlocking rod of
the making and breaking state detecting means in case

15 that the shutter slides in a direction of releasing the
front surface of the driving portion.

According to a sixth aspect of the present
invention, there is provided the drawing apparatus,
wherein the screw rod, the making and breaking state

20 detecting means, and the shutter are constructed to be a
single unit on a common base.

BRIEF DESCRIPTION OF THE DRAWINGS

A more complete appreciation of the invention and
many of the attendant advantages thereof will be readily
25 obtained as the same becomes better understood by
reference to the following detailed description when

considered in connection with the accompanying drawings,



25 breaker side. Wien the breaker 1 is drawn out at the di sconnecting
position, the contacts 12 are separated fromthe termnals 13 and 1?{. % ﬂ
O CT?2002 g Figure 2 illustrates a state that the breaker is i 50652002
15 20 25 the disconnecting position. Figure 3 illustrates a state that the
breaker is in the connecting position. In Figures 2 and 3, nuneri cal
reference 15 designates a dolly franme in box shape, which is arranged in
a lower portion of the breaker 1. Nunerical reference 16 desi gnates wheel s
| ocated on both sjides of the dolly frame 12 for noving the dolly frame 12.
Nuneri cal reffee®gide: 17 designates a screw rod. Numerical reference 18

desi gnates a supporting nenber attached to a floor portion of the breaker
room 11 and r ot aﬁh%llnfleshpfaér@iﬁbd?h‘ér%ﬁe%\?@'é%lmﬁl WieerpEaswitetlerence 19
designates a nut screwed with the screwrod 17. Nunerical reference 20

desi gnat es #93XAF FPEFE Frotmt FEPURL I nhito AL oIy REFHRNT AP e Elonio
interpose the dol|y franme, 15 befween a protrusion 19a of,the nut 19 and the
fixed piece. Nun%%%%ﬁ? f et 8r @nB a2 2CHREF gREE BEORA! opefUt T h iR 29 whi ch

isin a state that an_epgagin ortiqn thereof is . connected to a driving
portion ?7a ha¥AHSF ao%eg’g@‘g}'&ﬁ? ‘glf%sasﬂ%reecﬁt Tnat? P24 fePBn one si de of
the screw rod 17, N%meriﬁé‘br ference 2 tesin%rpastéasta shutter covering a
front surfac C%‘frqjhleg dr? ingO(%orF ion 17a. AT reterEndd 24 desi ghat es
a stopper in a cylindrigal _sha i 1 n; ouj e i phery of
t he screw rod 17%‘15%14:2% %O{Lst% %gd?;ﬂ%g ?oé?(ﬂgygﬁcggw&%]%\g Jllg,év\%i%%%n t he
stopper preventss {hes Nttt ort 9 R i tderaFd i yv &rma/'ﬂ%;lﬁye being 4 n
contact with the nut 14 0 C 12002 _ g _ 19. Figure 25 designates an
interlocki ngstpite df Einddrt MErtoeKbrgpw@nber, nmounted on a nain body of
the breaker 1 so as to be novable in vertical directions, wherein the

i nt erl oaki ng pi nFigese ndt i gpsiat dosoveed niensl ap Balowhewar th descendi ng when
the breaker 1 is closed. Thus, by driving the breaker in the directions of

i nserting antideaw oy, BamdimaRiggre i screw rod 17 rotatable and the nut 19
movabl e, dimensions of the screw 1o rod 17 can be detern ned by an
inserting and drBi@wgesbroRearepasdt aest bPnal zekanfviee dblystiatineg 15,
whereby it is not necessary to keep various stocks of screw.rods, and
therefore a ﬁar%ﬁfb?iwtbe%‘%n%e%%%ﬁﬂg g’tﬁ‘i A HdAEET hid SAeW IR 17 i s
nmount ed on a, ﬂtlﬁsgt%{té{glrl%sb,ls%éech gear, the screwrod 17 does not outward

protrude from rea en it’'is not assenbled with the draw ng

appar at ys, wherepy?@rép@%sogcygf@ bymibeadr MEPe fr?d%ced, and the

space is efficientTy used in a manutacturing factory, at a location of

installing 2gitde: fureakes , oanei @lrd i 318 wedd BOSHN tttdbr RY tdifsedecause
the draw ng apparatus has a structure of nounting on the floor plate of the

breaker roomrld arshwdemelrs stdesed; the dolly frane 15 of the breaker 1 is
engaged with the drawi ng apparatus, there is an effect that the 25 draw ng
appar at us can beFeasr¢y7 at ¢ aghedr byaki fpbyt molew | hpluderalravd ny appar at us
on the floor plate 1la. Further, because the dolly frame 15 is engaged with
t he state that the breaker is opened and the shutter is just
20 before opened, changed from the state illustrated in
Figure 6; and
Figure 8 1s a perspective view illustrating a
conventional drawing apparatus of a breaker.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

25 A detailed explanation will be given of preferred
embodiments of the present invention in reference to

Figures 1 through 7 as follows, wherein the same



14 ~C1 ~00~ - 10 draw ng apparatus by the nut 19, it is al nbst unnecessary
to process the dolly frame 15, whereby the structure becones sinple. Figure
4 is a plan cross-sectional view of Figure 3 5 viewed in a di recti ont 48CT 2002
B-B. In Figure 4, nunerical reference 26 designates a position holding
menber in a cross-sectional U |ike shape of the breaker having rectangul ar
hol es engaged with the interl ocking pin_ZZ of the breaker 1 in an upper
portion thereof. The 1o rectangular hole 26a is an engaging hole in a
connecting position of the breaker 1, and the rectangul ar hole 26b is an
engagi ng hol @uher aC@l SEohREERERY PO ¥$oR. INuNERe capme epler ehBRl 2y

desi gnates a shaft rotatably supported by the support nmenber in parallel
with the 15 Befewrprddend. dRBFEHY ehPn rek eg]éﬁ%%sp?mél%%%i pyreEstghat es arns
perpendiculg&%go f%gﬂgifg fromthe shaft 27, which integrally rotate with
the shaft 27, an éing a detecting portion detecting the maki ng and
breaking state of ,the briakgr 1 %n corLact wth tge interlocking 20 pin
respectively bel BAWSPRESr &ctARGUPAr " hot €8556aCENA 2BBWIREnBPPRERTHES er ence
27c designates an.arm poupted.at one end of the shaft, 27 and integrally
Forat | ng i (FEEREAShAr P SAMERATheRh b Th Sra R R gt ciYSATSh Al ached to a

tip end portion of the,ar The arm27c | n output.25 portion, which has
a function o l?%i?n% 6%?“§EE?€%%|ao t3he ﬁ%ﬁ?n@ éﬁ%”%ﬁ%a % %{%?%?Bf t he

b k 1, d h 7b, ! i nbl
breaker 1, ot gL S0nIch N, o T 278, 02 Oor R AN AV decrpn assently,
an interlockhng; 508 cNURBEEEBh | BHGEERCEn 28, SBST GNAL €6 Ged P55 08 SPT i NQ,

countercl ockw se urging the shaft 27, nounted on the outer periphery of the

shaft 27. Anpgsassenbbym sedemmbasbenghalbud hat he &rf@ngda threugh 27c,
the roller 27d, and the torsion spring 28, is called a making and breaking

st at e defrectdagtiednse@®ionhén shigbtes P3 hemenjagedradéhertide Screw rod 17
and a groove on one end of the shaft 27 so as to be horizontally 1lo
slidabl e i n feglgmatdesfal efblendooh adeomhodaeing3aicalkhgayeandiah the
roller 27d, and a right end of the shutter 23 is rightward urged by the
torsion sprifyseengReeBi A0t Heuner s¢dh 5pFerRnes 15 weiorates deld in the
closing state. Thus, assenblin %he,naki and breaking i5 state detecting
means 39 andof FRFSRUTEER 93COTHOTRt R T VEST5b bt i T HESHEkT 2 and

breaking detegiing.devi be Helng, Seclrel yr onerat ol Wi g, SLIBLE st ructur e

Figure 5 is a par Cross-Séctional i | Ustrating a State that

Lhe shutiser 230hs; 1 ef tHar didldhl,2Q 30 ridhRnANIAY Y PULIRng he hande
22 is joined to
position illustrated in Figure 1 to a disconnecting
position leftward positioned from the connecting position
by a distance A. Needless to say that at time of
checking the breaker 1, the breaker 1 is further drawn in
20 a leftward direction or taken out of the switch gear
using tools (not shown). Numerical reference 12
designates contacts mounted on tips of main circuit
terminals of the breaker 1, which are in contact with a
terminal 13 on a bus bar side and a terminal 14 on a
25 Dbreaker side. When the breaker 1 is drawn out at the

disconnecting position, the contacts 12 are separated

from the terminals 13 and 14.



the driving portion 17a of the screwrod 17, wherein it is changed froma
state illustrated in Figure 4. Figure 6 is a front view of Figure 3 Iiloeﬁlﬁdmﬂl
inadirection CGC In Figure G a laterally elongated hole 25 23a i

formed in the shutter 23, the hole 23a is horizontally novable with respect
to the end portions of the screwrod 17 and the shaft 27. Figure 6
illustrates 140CT?2002 - 12 the clgsing state of the breaker 1,
wherein the interlocking pin 25 is dowward noved. For draw ng and

inserting the br akleuré%é2 wfugp%l#g%n%%{;ggéte{]ﬁg\@rghgg}i?g%gﬁ% osition a

| arge di aneter h re on"arTrg e el ong e 232" n front
f th d; ' i fi t I iS ted
Chrough the [aegb o Sbr et i Eoo s e e S A e o e
1 . . . S . Laf 9 slid
he shuitor Pt HAE Beuled Bt nd Kobricer Pod SRAIERRAT 281 on 23 of

t he shutter tact wt ed portion 23c of

the Shutter,§§g&§%§uzsh§ﬁdU§- ANeVELa 1 thersold &t J.zgddebéﬂlfn@tfé@ 2{c, i.e. the

out put portion; e shaft 27, and the arms 27a and 27b, 1.e. the detecting

portions,s cagoNoy £FORKW Ses nodatenapounshidie shalirLfoaiter 4ipswof the
arms 27a and s5 27b are in contact wwth a tip of the interlocking pin 25.

As a result,pbttisni sPosss bheedioet ef f Wanshedliicda e oshudeer1 23, whereby the
drawi ng apparatus cannot be operated. Figure 7 illustrates the opening
state of thed@8idieekerwiee el ®iatddieon ribeth acidary ¢of nches dgpwey d noved.
Therefore, when the shutter 23 is leftward driven, the slanted portion 23c
pushes up théramé| k2 29d. m&rine the débby oframe B ns NRfterdnel27b, i.e. the
detecting portions, interlocked with the roller 27d is upward noved 2s by

t he cl ockw seeferen¢onl bfdenomheds a terahuiedr XNemey lcaflt weatference
pushing up the rol|ler 27d. As a result, the large dianeter portion 23b of
the el ordat ed® Hefelgmates 12 YRPAr i nemer HnkrChsd ffQm HFo%he screw

rod 17, whereby jt is_passible to insert,the en ing portion of, the handl e
22" thr ough (LT AU Bl SRRt HOTE 20 1 b G SRR B | ATRPTOH on 178,
Figure 7 1s @hétgﬁtln";e\b"é]%d bf’f}or?quh@%i%a'la&%‘%e%'e%%t &' '&%'s%g%%l%e%mées a front
of the screwrod . By tightward or Teftward rotating th andl e 22 in
predet er m neg, di £ e£d, 0N, 0ofn Ao SiGg-and-dDser i Rgmethea3Chewd R L7 1S
rotated, and the nut 19, screwed wth the
20 designates a fixed plate mounted on the nut 19 by a
15 bolt 21 so as to interpose the dolly frame 15 between a
protrusion 19a of the nut 19 and the fixed piece.
Numerical reference 22 designates an operating handle,
which is in a state that an engaging portion thereof is
connected to a driving portion 17a having a hexagonal
20 cross-~sectional shape, formed on one side of the screw
rod 17. Numerical reference 23 designates a shutter
covering a front surface of the driving portion 17a.
Numerical reference 24 designates a stopper in a
cylindrical shape, which is mounted on an outer periphery
25 of the screw rod 17 so as not to be fixed to the screw

rod 17, wherein the stopper prevents the nut 19 from

further rightward moving by being in contact with the nut



1o screw rod 17, forward or backward noves in the breaker room 11. Because
the protruding portion 19a of the nut 19 and the fixed piece 20 holqdﬁ

| ower portion of the dolly frame 15 of the breaker 1, the breaker 1 fol&k2002
on a drawing side, i.e. a comng direction in Figure 7, or an 15 inserting
side, i.e. a going direction in Figure 7, by the novenent of the nut 19.
Thereafter, by extracting the operation_hgngle 22, the shutter 23 rightward
noves by the torsion spring 28 to close a front surface of the screw rod
17. 20 Enmbodi nent 2 Although the breaker is exenplified as the drawi ng type
electric mach?nery in Enbodiment 1, the invention is not linited to a
breaker, and effects simlar to those described jn Enmbodi nrent 1 can be
denonst r at ed forFéPPr952ﬁa@%sb?@éke§mPPcﬁ@EeFﬁEFﬁHFﬁgPlﬁorle?anﬁpe, a

| oad- break swi tch contact.or, and ground neke break_sw fch. 14 0CT
b002 - 4 Erte Heek T ety O NELST Cam e byt PF iR the dr awi ng

t | ectrical h i n_Enbodi ment, 1, , need| that_th
| Mwent1 on iy BB abpt | S0 0 B it TORT ke nHAnT el T o3t v L REGH 8 ek br eak

swi tching function such as ransforner, -a citor nd_an instrunent
transfor%%r @%é¥%%% %setﬁ%t% %% r%%%lpﬁ%c%?%%?ﬁg% E %ﬁ?ﬁ CONTact With or

separ at ed 1 rom g BL{, 6314 UhLc DY ANSETLANY Qo AEANNG, OU s Bogause Tt 1S

not necessary confirm openi ng cl oSi ng at es of ectrical

mechi neri es 4y, SUch, agLA58) g t Ffe MBKESMe AN bERAKE . St BLs dgt ecting means
may be abolished, and instead it Is necessary to insert or draw out in an
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plate 11a of the breaker room 11, it 20 becones possible to increase a rate
of work lgut sto@ 17 sedt che géarebyigedshy ueti hysehelne rawd rddadimgt he support
menber 18, the shutter 23, the position holding nenber 26, the naking and
br eaki ng sta%r@b@em%@dh%%soggsbﬁe% ef nghe by hEwamg RS wideeredy as a
unit illustrated in 25 Figure 4, and by nounting this unit on the fl oor

plate 1la. Therkforel PRCFISHEEsBI Kl CRHBPHF ySERCkS sehbFERY WordSin t he

switch gear, , W1 6 SaKS8S Lo IBE - 8lon BdeOnds 'e00? Further,

because the screw rod 17 is mounted on a side of the

15 switch gear, the screw rod 17 does not outward protrude
from the breaker 1 when it is not assembled with the
drawing apparatus, whereby a space occupied by the
breaker 1 is reduced, and the space is efficiently used
in a manufacturing factory, at a location of installing

20 the breaker, and at time of transportation. Further,
because the drawing apparatus has a structure of mounting
on the floor plate of the breaker room 11 and a lower
side of the dolly frame 15 of the breaker 1 is engaged
with the drawing apparatus, there is an effect that the

25 drawing apparatus can be easily attached by simply
mounting the drawing apparatus on the floor plate 1lla.

Further, because the dolly frame 15 is engaged with the



- 15 work period long. Further, in case that the nmaking and breaking state
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that electrical pachineries in many sizes can, be handl ed by the draw ng
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rectangular holes engaged with the interlocking pin 25 of
the breaker 1 in an upper portion thereof. The
10 rectangular hole 26a is an engaging hole in a connecting
position of the breaker 1, and the rectangular hole 26b
is an engaging hole in a disconnecting position.
Numerical reference 27 designates a shaft rotatably
supported by the support member in parallel with the
15 screw rod 17. Numerical references 27a and 27b
designates arms perpendicularly extending from the shaft
27, which integrally rotate with the shaft 27, and being
a detecting portion detecting the making and breaking
state of the breaker 1 in contact with the interlocking
20 pin respectively below the rectangular holes 26a and 26Db.
Numerical reference 27c designates an arm mounted at one
end of the shaft 27 and integrally rotating with the
shaft 27, wherein a rotatable roller 27d is attached to a
tip end portion of the arm. The arm 27c is an output
25 portion, which has a function of taking out a signal of

the making and breaking state of the breaker 1, detected

by the arms 27a and 27b, to an outside. An assembly,



The sixth advantage of the drawi ng apparatus according to the present
invention is that the assenbling 5 work for the draw ng apparatus becones
easy. Cbviously, nunerous nodifications and variations of the present 4 0CT 2007
invention are possible in light of the above teachings. It is therefore to
be understood that within the scope of the appended cl ains, the invention
may be so practiced otherwi se than as specifically described herein. The
entire disclosure of Japanese Patent Aﬁpﬂﬂcation No. 11-211988 filed on
July 27, 1999 including specification, clains, drawings and sunmary are i5
i ncor por at edndh@eedh bger ehafenge throwghepbéreoyler 274, 0i€ Fa2be2 anl7
WHAT IS CLAIMED IS: 1. A drawi ng apparatus conprising: a screw rod
supported byimtérborkohganodl edtuniawilcaactt irrgneo o stesignardse & ot at abl e
around an axis 5 center along a direction of drawing out the el ectrical
machi nery; aberaiemtsSengagi ngoanteneloperisenusyintieteeeshafeal’ machi nery
in directions of inserting and drawi ng out, screwed wth the screw rod, and
driving the BPegtedcan sbenaehrhep§riphene dfr Beei 8A3fbf27 nsé¥ting and
drawi ng out the electrical nachinerg bg noving the electrical nmachinery
upon t he 5 ot AT FYRCHY / t Red8cPEwrPBdShat € A2 dr abi RgP aBPat AR UEREDBYSRI ¢7Rg: " a

screw i ' .
rod rotatably, supponted around an axis Cenler g s called a

making and breaking state detecting means 29. The
shutter 23 is engaged with the screw rod 17 and a groove
on one end of the shaft 27 so as to be horizontally
10 slidable in Figure 4. A left end of the shutter 23 is
engaged with the roller 27d, and a right end of the
shutter 23 is rightward urged by the torsion spring 28,
wherein the torsion spring 28 is ordinarily held in the
closing state. Thus, assembling the making and breaking
15 state detecting means 29 and the shutter 23, it is
possible to obtain the making and breaking detecting
device being securely operated with a simple structure.
Figure 5 is a partial plan cross-sectional view
illustrating a state that the shutter 23 is leftward slid
20 and the engaging portion of the handle 22 is joined to
the driving portion 17a of the screw rod 17, wherein it
is changed from a state illustrated in Figure 4.
Figure 6 is a front view of Figure 3 viewed in a
direction C-C. 1In Figure 6, a laterally elongated hole
25 23a is formed in the shutter 23, the hole 23a is
horizontally movable with respect to the end portions of

the screw rod 17 and the shaft 27. Figure 6 illustrates



z5 along a drawing direction of a swtch; a nut engaged with the sw tch,
screwed with the screw rod, and driving the swtch in directions of
inserting and drawi ng out the switch by noving the switch in the 14%1 2002
directions; 20 a making and breaking state detecting nmeans detecting na |ng9
and breaking states of the switch; and a shutter closing a front surface of
a driving portion of the screw rod, engaged with the maki ng and breaking
state detecting neans on one side theréo 2 3nd 25 bei ng novable in a
position of releasing the front surface of the driving portion of the screw
rod only in Wasecidming hetaee tohotlndoumadeddt g stkareidettdraing neans 1 4
0 CT 2002 - 18 detects the breaking state. 3. The draw ng apparatus
accordi ng t o-rdiel IReKinghep Bl 2 hes riaRinpEthddredki Agrstgpwiast éadi ng neans
conprising: an interlocking nenber installed in the switch and 5 npving

bet ween nakiiEs el HF ke o 9T i bnst st et ts8i t<h; Lan e fdivand &1 istki ng
rod having a shaft, rotatably supported in parallel with the screw rod, an
arm|ike detettRRSitRAatRd A PhFIGIH Thershar43P eiydyed It Biche o

i nterl ocki ng _nemher, and.detect,| t he. maki ng. and breakin tates of the
i o Snd HE B R a g B A 7% dncap B a0 F G e gt

t tti det ted state.. 4, Th i I us, dj t i 3,
ob Bher el s (HIE CHHTETS STHER o he T o ot et i Vi U8t c1 on

f th t f I i le i i J di cul t
o1 ongi & uth 11 GG Tt dner (R o G801 Lo NS SR RENRARAL OU R O

di recti on t hat ! e:clyalyer] 0Gki 19 108 et i s60RGALL Wit N, 281 e iyat er | ocki ng

menber of the switch by an engagenent between oOne side of e shutter and a
roller, locategiided td PLOf tviakl SPI Y NhP AU te0f23 ha-Hateylieekiawg rod of

t he maki ng and breaking state detecting neans in case that the shutter
slides in a ih regitd=0fc ofi tiel £asi g ddhecdx farom3swi ate athutdwerdravi ng
portion. 5, The draw ng apparatus according to any one of Cains 2 through
4, wherein tie mostesd ropl, tHoeevelki nghaendoller 274, the arm 27c, i.e.
the output portion, the shaft 27, and the arms 27a and
27b, i.e. the detecting portionsg, can not clockwise
rotate around the shaft 27 after tips of the arms 27a and
15 27b are in contact with a tip of the interlocking pin 25.
As a result, it is impossible to leftward slide the
shutter 23, whereby the drawing apparatus cannot be
operated.
Figure 7 illustrates the opening state of the
20 breaker 1, wherein the interlocking pin is upward moved.
Therefore, when the shutter 23 ig leftward driven, the
slanted portion 23c¢ pushes up the roller 27d. Since the
tips of the arms 27a and 27b, i.e. the detecting
portions, interlocked with the roller 27d is upward moved
25 by the clockwise rotation of the shaft, the shutter 23 is
leftward slid pushing up the roller 27d. As a result,

the large diameter portion 23b of the elongated hole 23a



140CT 2002 - 19 breaking state detecting neans, and the shutter are
constructed to be a single unit on a common base.
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15 inserting side, i.e. a going direction in Figure 7, by
the movement of the nut 19. Thereafter, by extracting
the operation handle 22, the shutter 23 rightward moves
by the torsion spring 28 to close a front surface of the
screw rod 17.

20 Embodiment 2

Although the breaker is exemplified as the drawing
type electric machinery in Embodiment 1, the invention is
not limited to a breaker, and effects similar to those
described in Embodiment 1 can be demonstrated for all

25 make break switches including, for example, a load-break

switch, a contactor, and ground make break switch.
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type electrical machinery in Embodiment 1, needless to
say that the invention may be applied to electrical
5 machineries without a make break switching function such
as a transformer, a capacitor, and an instrument
transformer as long as the electrical machineries are in
contact with or separated from a main circuit by
inserting or drawing out. Because it is not necessary to
10 confirm opening and closing states of the electrical
machineries in such a case, the making and breaking state
detecting means may be abolished, and instead it is
necessary to insert or draw out in an unloaded state
after checking a state of applying a current by a current
15 applying state detecting means, located in the main
circuit.
Embodiment 4
Although an example that the supporting member 18 is
located on the floor plate lla of the breaker room 11, it
20 becomes possible to increase a rate of work outside a
switch gear by constructing the screw rod 17, the support
member 18, the shutter 23, the position holding member
26, the making and breaking state detecting means 29 on a
single base having a width D, as a unit illustrated in
25 Figure 4, and by mounting this unit on the floor plate

1la. Therefore, it is possible to simplify an assembling

work in the switch gear, which causes to make an
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rod 17, and the supporting member 18.
5 Embodiment 5

Further, although a case that the drawing apparatus
is attached to a lower portion of the breaker 1, a
position of attaching the drawing apparatus may be a side
portion or an intermediate portion of the breaker.

10 The first advantage of the drawing apparatus
according to the present invention is that electrical
machineries in many sizes can be handled by the drawing
apparatus.

The second advantage of the drawing apparatus

15 according to the present invention is that the drawing
apparatus can be easily installed inside the switch gear.

The third advantage of the drawing apparatus
according to the present invention ig that making and
breaking operations are safe because making and breaking

20 states of a make break switch are detected.

The fourth advantage of the drawing apparatus
according to the present invention is that the making and
breaking state detecting means having a simple structure,
which means can securely detect the making and breaking

25 gstates of the make break switch, is obtainable.

The fifth advantage of the drawing apparatus

according to the present invention is that the shutter,
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%[ <<<<aB"P1l Obviously, numerous modifications and variations of
the present invention are possible in light of the above
teachings. It is therefore to be understood that within
the scope of the appended claims, the invention may be
10 practiced otherwise than as specifically described
herein.
The entire disclosure of Japanese Patent Application
No. 11-211988 filed on July 27, 1999 including

specification, claims, drawings and summary are

15 incorporated herein by reference in its entirety.
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machinery; and

a nut engaging a lower portion of the electrical
machinery in directions of inserting and drawing out,
screwed with the screw rod, and driving the electrical

10 machinery in the directions of inserting and drawing out
the electrical machinery by moving the electrical
machinery upon the rotation of the screw rod.

2. A drawing apparatus comprising:

a screw rod rotatably supported around an axis center

15 along a drawing direction of a switch;

a nut engaged with the switch, screwed with the screw
rod, and driving the switch in directions of inserting
and drawing out the switch by moving the switch in the
directions;

20 a making and breaking state detecting means detecting
making and breaking states of the switch; and

a shutter closing a front surface of a driving
portion of the screw rod, engaged with the making and
breaking state detecting means on one side thereof, and

25 being movable in a position of releasing the front

surface of the driving portion of the screw rod only in

case that the making and breaking state detecting means
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5 moving between making and breaking positions of the
switch; and
an interlocking rod having a shaft rotatably
supported in parallel with the screw rod, an arm-like

detector, rotated along with the shaft, engaged with the

interlocking member, and detecting the making and

10
breaking states of the switch, and an arm-like actuator
located in one end of the shaft and outputting a detected
state.
4. The drawing apparatus according to Claim 3,

15 wherein the shutter is located on a front surface of

a driving portion of the screw rod so as to be freely
slidable in directions perpendicular to a longitudinal
direction of the screw rod, and the shutter is rotated in
a direction that the interlocking rod is in contact with
20 the interlocking member of the switch by an engagement
between one side of the shutter and a roller, located in
a tip of a displaying portion of the interlocking rod of
the making and breaking state detecting means in case
that the shutter slides in a direction of releasing the
25 front surface of the driving portion.
5. The drawing apparatus according to any one of Claims

2 through 4, wherein the screw rod, the making and



S'10%H 10% & ()- @10% & ()-, (10%& ()-,,&10% & ()-I

T$g10% & ()-"10% & ()-THWMI[[\S\dELC s' 10%3710% & () - &S510% & () -

S 310% & ()-S110% & ()- /10% & ()-@10% & ()- S\\\\\\\\e] "> 14 0CT 2002
s' I py! 10%HpH&' () - ay!10%a& () - Q&L0%H& ()-& &10%4& ()- 10\ 10\

10\ y&910% & ()-e] ] C'xM™ X zX9" > 9 "10%& ()-g! X9 "109x4X4& ()-g!f9

"10% Hf H&' () -gy! 109%&' ()-!KEy! 10%kyky& £{)tdpy! 10%p& ()-X_ 8 r Ra{aaa}"<.>
10HH & ! 109%HH&' () - & ' 10%& () -!'f & ! 1096 Hf H& () - X& "109%&' ()-!f X&

"1096 Hf H&' () - ys$X10%&' () - aaaaa3hebg. > 10HH! &.! 109HHE () - f

1098 () - f 1O9@aiIRStes® Crrestovg (ﬂfﬁnfeHﬁn%égﬁ\BHgﬁé%”" §8di ng 13] ¢
"Headi ng 23] c" "Headin 33%'c" " I-|ead'hng 43%c" " Fb%dm? Sg]ag'é "Headi ng 63]c"
"Headi ng 73]°€nSUREHiSTy 38 & BeRE g U83Tc R “DstAUrt Paragraph Font8 d
yZ$*Y06; AF>LQXTY”e_df hj I nprtvxz| ~<d ?/ | =HQW ebEFGHI JKLMNChJVR 8 b} VI Yi z8] h
ALY 8 (x-.1nBj 69: <=>>BD=F9Hj | | MMOPQSNTT8VAWNKZ[ S\ e] X aebPQRSTUVWWKYZ[\ ]~ _°
abcdef ghi j kl mopqgr st uvwxyz{| } ~6Ti mes New RomanAri al Couri er New'h Root

Ent r yWor dDocunent I H#$UR' () *+,-./0123456789: ;

<=>?@ABCDEFGHI JKLMNOPQRSTUVWKYZ[\ ]~ " abcdef ghi j kl mopqgr st uvwxyz{| } ~



