DESCRI PTI ON GROUND DI SCONNECTOR Techni cal Field [0001)
The present invention relates to a ground 5

di sconnect or i-n which stopping neans for maintaining a
novabl e contact in a stopped state at a specified
position is equipped. Background Art [00021 In
general, a disconnector opens or closes a 10 system
circuit which has been charged. Hence, as is different
froma circuit breaker for opening or closing a |oad
current, the disconnector pgg Sﬁggﬁ&,swtch and
section the systemcircuit and to separate a non-I| oad
equi PNER&mis B ddbEEXToRM Circuit. In a 15 case where
t he mai ntenance and inspection for the systemcircuit
are peréenabesl tHieldi sconnector is used to separate
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used to separate its portion of the system circuit

from a power supply and to secure the opening of the

system circuit.

20 [0003] For example, in the ground disconnector
described in a patent literature 1, a movable contact
which is contacted with and is separated from both
contact portions is interposed between a ground
contact and a fixed contact. The ground contact is

25 grounded and the fixed contact is connected with a
system side power supply. The movable contact is
connected with a load side electrical equipment. Then,
a power is supplied from the system side power supply
to the lcad side electrical equipment in a state

30 where the movable contact is connected with the fixed
contact.

[0D04) In order to perform the maintenance and



5 pivoted and is passed through a di sconnecti ng
position to contact with a ground contact to ground a
charge current charged in the negative |oad side

el ectrical equipnent. Wth an electrical safety
secured, the maintenance and inspection for the | oad
10 side electrical equipnent are perforned. [0005] A
position at which the novabl e contact is contracted
with the fixed contact is called a closing position
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described condition is needed to be provided. It is
often needed that the movable contact is certainly
25 stopped and is maintained at the stopped position of
each position of the closing position, the ground
position, and the disconnecting position.
Patent literature 1: A Japanese Patent Application
Publication (tokkai) Heisei 11-89027.
30 DISCLOSURE OF THE INVENTION ‘
Solution Of Problem To be solved by the Invention
[000G6] However, in patent literature 1, the
disconnector is not equipped with a mechanism to




invention to provide a ground di sconnector which is
capabl e of mai ntaining and stopping the novabl e
contact at each of the positions with a sinple

operati onal mechanism 15 Means For Solving the
Probl em [ 0009) The ground di sconnector according to the
claim1l conprises a main shaft pivoted in accordance
with a pivotal novenent of a pivotal board; a novable
contact linked to this mai n shaft via an insulating 20
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20 link mechanism and pivoted to contact with or

separate from a fixed contact portion; stopping means
installed on the pivotal board for stopping the
movable contact at a specified position; and engaging
means engaged with the stopping means in response to
25 an external operation command for méintaining the
pivotal board in a stopped state.
[(0010] The ground disconnector according to the
claim 2, is in the ground disconnector as claimed in
claim 1, the stopping means comprises a plurality of
30 stopping holes, each stopping hole being formed in a
right-angle direction with respect to a main surface
of the pivotal board, and the engaging means includes
a rod (plunger) which is moved in a direction



[0012] The ground di sconnector according to the 15
claim4 is that, in the ground di sconnector descri bed
inether claim?2 or claim3, the rod is biased in a
direction toward the stopping holes by neans of a
spring and wherein an excitation of an el ectromagnetic
coil causes the tip portion of the 20 rod to be drawn
out of any one of the stopping hol es agai nst a biasing
force of the spring. [00131The ground di sconnector as
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_ biased in a direction toward the stopping holes by
means of a spring and wherein an excitation of an
electromagnetic coil causes the tip portion of the
20 rod to be drawn out of any one of the stopping holes
against a biasing force of the spring.
[0013] The ground disconnector as claimed in claim
5 is that, in the ground disconnector as described in
any one of the preceding claims 2 through 4, the rod
25 has a small diameter portion through which a manual
lever (stopper) is inserted in order for the tip
portion of the rod to lockably be inserted into any
one of the stopping holes.
{0014)] The ground disconnector as claimed in claim
30 6 is that, in the ground disconnector as recited in
the claim 5, the manual lever is formed to have a
larger diameter than the diameter of the rod and the
manual lever comprises: a rod movement allowing hole



[ 0015] The ground di sconnector as clainmed in claim?7 is
that, in the ground di sconnector described in the
claim6, the manual |ever has one end pivotably 15
attached to the main shaft and a pivoting force is
provided for the manual |ever by means of a spring and
wherein, when the tip portion of the rod is inserted
wi thin any one of the stopping holes, a biasing force
of the spring causes the small dianeter 20 portion of

the rod to. be iptrodyced within the r ck
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(0016] The ground disconnector as c¢laimed in claim
8 is that, in the ground disconnector as claimed in
claim 7, the manual lever has a manual operation
25 portion at a free end thereof projected externally
from an opening installed on a drive mechanism
compartment and a lever engagement portion is
installed at one side portion of the opening to be
pressed down against the biasing force of the spring
30 in order for the manual lever through which the small
diameter portion is introduced within the rod
movement block hole to be engaged therewith.
{0017] The ground disconnector as claimed in claim



15 into the female screw. Effect of the invention

[ 0019] The invention according to the claim1 can

mai ntai n the novabl e contact at each specified
stopping position with sinple structure and operation
20 such that the engaging neans is engaged with the

st oppi ng neans. [0020] The i nvention according to the
claim2 can formthe stopping nmeans with such a sinple
operation that each of a pI urality of stopping hoI es
Is 25 installed in the ri angle direction w,t
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drive shaft v1a an unléirsal joint and whereln a male
screw formed on the second drive shaft is screwed
15 into the female screw.
Effect of the invention

[0019] The invention according to the claim 1 can

maintain the movable contact at each specified
stopping position with simple structure and operation

20 such that the engaging means is engaged with the
stopping means.
[0020] The invention according to the claim 2 can
form the stopping means with such a simple operation
that each of a plurality of stopping holes is

25 installed in the right angle direction with respect
to the main surface of the pivotal board. In addition,
the rod constituting the engaging means is moved in a
direction orthogonal to the main surface of the
pivotal board and is inserted into each of the

30 stopping holes in order for enabling the movable
contact to be positioned.
{0021] The invention according to the claim 3 can
maintain the movable contact at the closing position



posi tion the novable contact wwth the rod biased by 10
nmeans of the spring by inserting the tip portion of
the rod within any one of the stopping holes and can
rel ease the positioning of the novable contact wth
the tip portion of the rod drawmn out of the one of the
st oppi ng hol es agai nst the biasing force of the 15
spring by an excitation of the el ectromagnetic coil
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[0024] The invention according to the claim 6 can
lock the rod to a slide disabled state by positioning
25 the rod movement block portion of the manual lever at
the small diameter portion of the rod in a state in
which the tip of the rod is inserted into one of the
stopping holes. |
{0025) The invention according to the claim 7 can
30 block the movement of the rod in the insertion or
drawn out direction by introducing the small diameter
portion of the rod into the rod movement block
portion by pivoting the manual lever against the



15 (0027) The invention according to the claim9 can

pi vot the pivotal board with the revolution of the
drive shaft converted into the pivotal novenent of the
pi votal board by means of the femal e screw when the
drive shaft is revolved. 20 (0028) The i nvention
according to the claim10 is that, in the ground

di sconnector described in the claim9, the drive shaft
includes the first drive shaft and the second drive
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20 [0028) The invention according to the claim 10 is
that, in the ground disconnector described in the
claim 9, the drive shaft includes the first drive
shaft and the second drive shaft linked to the first
drive shaft via the universal joint and the female
25 screw formed on the second drive shaft is screwed
into the male screw and, thus, a transition movement
of the second shaft involved in the pivotal movement
of the pivotal board is absorbed by the universal
ioint so that the first shaft and the second shaft
30 can smoothly be revolved. .
. Best Mode for Carrying Out the Invention
[0029] Hereinafter, a preferred embodiment of the
present invention will be made with reference to Figs.




and drive nechani sm conpartnent 30 are supported on a
supporting plate 2 nmade of a circular steel plate.
Supporting plate 2 is provided with ground tightening
pl ates 21 which are placed at a higher position than
20 drive conpartnment 1A. As shown in Figs. 2, an
swtching conpartnent 20 is installed at a rear
surface side of ground tightening plates 21 and
supporting plate 2. Drive conpartnment |A and drive
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conpar cress etk é'TlerﬁtfaEPe’bo‘?‘P‘il 0?115"52’2‘7? sy Ghamber

22C i szpr eheciwsly towigd at NensoNabl @ Dorriagt Jand Hiignkddis
a_conductor 23, RW=Te)

| ni‘{]l afi A HusTT g io gtégug?eégg{: |ve|h§/! arrar%:éym and

betmeeﬁrevgslhﬁ!@mnaﬁo“}?élrﬂ‘éﬂtﬁ% SN @Ma¥oRMBRE Agtine

cont ach pogtgmrzzl& and.bat. wgeg . di seoanexdsnecdriionatl

portion, 22?8 czg Qrou np%@‘:ﬂ%btz%ﬁ: ah G 034 AN u@&h%m.sm

di amet &F° I Nsu g 24 |s 1
whi ch §e@gﬁ§§m§p@dﬂhm% §‘H&M alorg a| .
i nssil atbpgopushi ng B4 goas thirough §upgoite n:gpnmaaita\ent 12

side 12nGoadHL¢ Ofaegh in i3 *&oh\pas&mahegsaum YippbrceFen a

constr uc enin | at e

i nsert éelPBPrt'-h’ég 1151-#‘?%@ &taldﬁgoﬁué‘hi:hﬁcglr%l% ?‘?ﬁ%é’r}ate

whi ch suppattm@ platie 2 iiss prendtiedt etith egrduntlitt iz ening
5 screyed i a gﬁlgfceguaeostwgn@é P& % i%h than
t hat goun tlgh eni ng are_In3erted into

i N8Il adiriygeboRRPHEISH 1'?hu§5 §hBHRILR; Eh‘i’%m%fg &H

pl at es szitandng NGotpd ttngeru 200 Ags idétal bed i xech trpar

S“ppo” L9 ?ﬁ%aéfdg of Sé%%n%mttl%ltgalﬁanpﬁéi&@rﬁl Zhd s

I C caslin
m)vabl éu@ﬁﬁr’éé[‘gpﬁl‘éﬁ%r? Q/qué'es&BBsPFE’agB"y $ind arive
i nsul ain@ehBRiskt e6fetrtment 30 are positioned at a lower

25 position than ground tightening plates 21 and are
formed in a box shape projected from a front surface
of supporting plate 2, the box shape being formed by
a bending working of a steel.

[0031] As shown in Figs. 2 and 3, thréé-phase .

30 contact portions 22A through 22C (represented by a
reference numeral 22 in Fig. 2) are arrénged on an
upper-side supporting plate 2 upper than each of
insulating links 6A connected with a movable contact




25 onto supporting plate 2. A closing contact portion
10 is al so supported on an insulator 54 attached onto
netallic casing 50. In addition, a | oad side conductor
9B is connected with an external |oad side electrical
equi pnent 9C penetrating netallic 30 casing 50. An

i nsul ating spacer is inserted into a penetrated
portion of netallic casing 50. [00341As shown in Fig.
3, one end side of internal conductor 24A of each

i nsul ati ng_ bus 4 ctricall e d
conduc% ?g ?Aﬁgﬁﬁgjbéw& 188|?°§%%F€ qi%%?ota%h ot
hand, tbetatheapoeticdrs %&hhmuqhnaﬁccmmmcwtpyard

I nsert%ﬁelxﬂwa@ugr&ﬂﬁ%&oaﬁacmﬁkaé apeln HYcdrigiitoy 1g.
5 attaggln Scre 25A, the ot

r en each int.erna
conduc wo¥ I%ﬁnﬁﬁﬁgﬁfFﬁdcgﬁné%?% :Lqﬁﬂi ngs 54?
coﬂﬂucﬁ@rré5pe¢ﬁtﬂeh¥sqpnaugeédbasweeno¢kQBing[EOH&PCt
noVi NgLGPY ALY ezf@rurﬁi:tdléc%nteeelgaoaaﬁtmIﬁdmor@@zs and
el ectr cal char ge chaQ%ﬁ into ? (?iﬁ i cal d
eqU|pn%ﬁF WeRM s MEFEG9 §°P§aﬁ s%ﬂﬁﬁﬂ@ﬂ gf?ﬁn
E. Thus¢ntact 32@t e where an electrical safety is
securegopshf Mai A enaGe d@ﬁﬁeh@%pSEtéé’é‘hfi}[sdr&%@

| ect | t_9C d

chifi PHeRiGS 4F T8 hamech #ndch” PecPRTE SaAdhaiv, gh\é‘éler
bet weepnadpameterf i caaghl dneslaBing(eshing &4 goes from a
conpar Easg&réﬁn '\fsaiartesfsqfdte 4ol éoﬁaesselow ih three

neul oBRRY PhRE e duREs pdutecs EPte e FRaE

by a pground tighterizepirigtpl alessSinseBedas i
pof{ i OQnsﬁlsr@% i BisdH i3ld R dki Rk Hemgcrgra&%iung

bet ween

|
serves E‘S ?1%[ aféérgegﬁlp&%tggffgg tﬂF’éggg‘i* a*%sf'carrﬁi'ec"l

| i nks. into a bolt 21A of supporting plate 2 sc¢ that
ground tightening plates 21 are inserted into
insulating bushings 24. Thus, ground tightening
20 plates 21 and insulating bushings 24 are fixed to
supporting plate 2.
[0033] Switching compartment 20 is formed within
a grounded metallic casing 50 and a movable contact
portion 9A is supported by an insulator 52 attached
25 onto supporting plate 2. A closing contact portion 10
is alsoc supported on an insulator 54 attached onto
metallic casing 50. In addition, a lcad side
conductor 9B is connected with an external load
side electrical equipment 9C penetrating metallic
30 casing 50. BAn insulating spacer is inserted into a
penetrated portion of metallic casing 50.
[(0034] As shown in Fig. 3, one end side of internal
conductor 24A of each insulating bushing 24 is
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25 [0036) I n addition, the other end portion of each
insulating link 6A, as shown in Fig. 2, is rotatably -
attached at approximtely a center portion of novable
contact 7 via a supporting pin 6B. A lower end portion
of novable contact 7 is 30 pivotably attached to
novabl e contact attachnent portion 9A via a shaft 11.
Lever 5 and insulating |ink 6A constitute an
insulating |ink nmechanism Then, if novable contact 7

1S PIYPLEC I S di SC%Q”SCEB”Qo&@ééﬁdprksdgﬂoh%ﬁngy a

rough a term ne %g in
a cl octfi sachiinady 2@ - (XQndFF@cPF%ﬁﬁ Randy dihgr OTPRTas
a Cegt Eha @fltééibrqudtle&&aqf caadabt@rMam :Ens‘énted
nmoved at a cl osi Siti 0
dot - and?HQsh 95 &Pﬁg OFO?E % tenlng

novab| et tach el szneo:mésaensa@t @ahwrtw qﬁ @&%&Hﬁ&&’al
10. lnc@ﬁ@ﬁéé6¥‘24ﬁ ﬂ@D%ﬁEhQrieﬁlﬂ?tc&ﬁﬁé¢ﬂﬁu'kd ground

pi voted throu pr.ed tern1ned n
counteFBF%E?H&%éﬂ% @fﬁuaﬁ?gcglcnﬁﬂakéﬁ1égh af't
11 as ayceovimg ndwakliep q@@ﬁtﬂpén'?oﬁt neRa I EOWBht act
porti 0Rod;t SolPV&H eﬂe&ﬁeaunenaegettmrmwrmb b-y:aai

dot - and-dash, |1 ne, i 2_S0 t t t ti

o o S eree i)l dliBedRe! B8 ghlfn L By om0

cont acti8eh&2ged ttw cuyleazxd) E. [o@BVfAsl%rﬁwﬁFé}frF mhgre an
4, novabberePpiRCda et NGldldeSuradpat ke GhaintatemchA andl

0D e Lo S D TS ST, D, can
penet r beepet hoowed. t hese bl ades 7C adjustnent springs
7Dy nsgbbgﬂﬂ hr Qeiodheh ust maRt. ROl bsmd G siaifnut SLs7E
Scremerota£abfejéggéni dkgﬂiﬁ%en a pair of side plates 1B,
1C of drive compartment 1A. Main shaft
4 is fixed with three couples of levers 5 to attach
one end portion of each insulating link 6A.

20 These levers 5 are constituted by.a pair of link
grasping plates SA, 5B, one end portion of each
insulating link 6A being grasped between link
grasping plates 34, 58 and a pin 5C serves to link
these respective three plates and links.

25 [0036] In addition, the other end portion of
each insulating link 6A, as shown in Fig. 2, is
rotatably attached at approximately a center poertion
of movable contact 7 via a supporting pin 6B.

A lower end portion of movable contact 7 is

30 pivotably attached to movable contact
attachment portion 9A via a shaft 11. Lever 5 and
insulating link 6A constitute an insdlating link
mechanism. Then, if movable contact 7 is

11



Fi xed contact 10 and ground contact 22 (22A through
22C) are grasped by neans of pair of 25 blades 7A and
78. Thus, the pair of blades 7A, 7B are contacted with
bot h surfaces of closing contact portion 10 and ground
contact 22 (22A through 22C). The pair of bl ades 7A,

78 are contacted agai nst both surfaces of each cl osing
portion 10. 30 According to its necessity, each nut 7E
is tightened to adjust a spring pressure of '
corres ' j US, Ll D,
pressuqugkggngg&yfiggg%ghggg?gfé %%bgg%bﬁj poﬁ%g%? 2
por t i ofck2dattnedinifigt. 4 Gb39pal anprRdeteTigied angle
| oad ﬁ adelserdisd Qﬁ.(:fb%ﬂéi%nat(kdcbidebﬁim?/&bitﬂz ?dﬂ%f&g%l
attachpen rtion . rpose termpal  port.ion

2t whi &ncanb8Ee i & n AP BT b Fall EeoRELY 0

el et ri’caP BOYePrnta F3osdngopasitianvierotedhdwsiadsot-
COHSUCPB;‘.—Qﬁd—tﬁ?QQ%QI%ﬂﬁa iloN o@laéer £b9 Hﬂgeti’@\@gﬂtﬁo; of
cont ac era or, exanpl e, _as wn, i.n Fig.
nai n 18°gﬁ§$? 0?5§ﬁ§ 1 %o R cPﬁgaE?gg with a.éaxﬁg

i voted T n Ckw Se direction

in
as

(X1 di Feptaeh)10i nsut addigiennk i6Aupsablbe grehtafity portion

movegl)I nis pi@@ﬁ%mrtdu«tﬁdg@mdai gﬂteﬁ&f:érﬂilﬁ@@te%@'ﬂ%a 1ghus,
nmo e _con C |.S ur.ne I.NT O | Xe 0 acl, . as
ColB P ined AT celrd rodiiaa di Bl b oK fcf WL AGL kbt

cl osi nyitbnsheft pok td40@ r@NEEOsetha pinposiisyl P& meable

pover gsgHt&Eet 1946rtiibrd gad sSmdeecal 8L &1 §Rbufd WdERILonIC.
denoted by a dot-and-dash line in Fig.Z2 so that
the tip portion of movable contact 7 is

15 contacted with a ground contact 22 (22A through 22C).

[0037] As shown in Fig. 4, movable contact

7 includes: a pair of blades 7A, 7B grasping the

other end portions of insulating links 6A:;

adjustment bolts 7C inserted into through holes
20 penetrated through these blades 7C; adjustment

springs 7D inserted through adjustment bolts 7C; and

nuts 7E screwed into adjustment bolts.
Fixed contact 10 and ground contact

22 (22A through 22C) are grasped by means of pair of

25 blades 7A and 7B. Thus, the palr of blades 7A, 7B
are contacted with both surfaces of closing contact
portion 10 and ground contact 22 (22A through 22C).
The pair of blades 7A, 7B are contacted

- against both surfaces of each closing portion 10.

30 According to its necessity, each nut 7E is tightened

to adjust a spring pressure of corresponding
adjustment spring 70. Thus, a contact pressure
against fixed contact 10 and ground contact

12



A position at which novable contact 7 is turned on at
the fixed contact is called 20 a closing position A
On the contrary, if main shaft 4 is pivoted in a
countercl ockwi se direction X2, insulating link 6A is
noved in the left\Ward direction (X2' direction),
novabl e contact 7 is separated fromfixed contact 10,
passi ng 25 di sconnecting contact position B to be
contacted wth ground contact 22. This position is
called a ground positign C. . (0040] D sconnectin

positi Bﬁrgl?’ﬁt%% FF& AHESHEEn cl osi ng posigti on A
and gr qondsposiAs sha®n $nafig0 Rnsthatlerd dfsiemeadugtor

-whi ch ggvabl g CAUMAE o ovabtRaEahedct I R ddhnsht
contact 10 and no |nsulat|n§ﬁgreak own

due t A
t hundePoBELSh fHRat BREEASE SRATLABLOREFSAon) (XL @ which
el est r mbvadléyconioart i de estdobedr DErd[90M] As shown
in Figg18cediLh PNlqBhed? GcORsOboAREB S it 1oad side

penetrates a right side plate 1C of drive conpart nent
| A andSPEAPRERFt ¥R in a 5 pivotal board 31 within

drive meoBani snifonpardimdent t30make sbvainle ncHipcts,
pivotal Bgrddl rarldiianied 38akholRSBk #14. POI ksl
32 whichTs thick |n the dir ctlggcgaiggjgh§ggg§an %xl
f1 40 sghpdked is pivoted in the ¢
direction), insulating link 6A is accordingly moved
in a rightward direction (X'l direction).
Thus, movable contact 7 is turned into fixed
contact 10 as denoted by the dot-and-dash line.
15 The closure of closing contact portion 10 causes
a power supply from power scurce 10G to load side
electrical egquipment 9C. ‘
A position at which movable contact 7 is
turned on at the fixed contact is called
20 a closing position A. On the contrary, if main
shaft 4 is pivoted in a counterclockwise direction X2,
insulating link 6A is moved in the leftward direction
{X2*' direction), movable contact 7 is
gseparated from fixed contact 10, passing
25 disconnecting contact position B to be contacted
with ground contact 22. This position is
called a ground position C.
{0040] Disconnecting position B interposed between
closing position A and ground position C is an
30 insulating distance in which movable contact
7 is separated from fixed contact 10
and no insulating breakdown due to a thunder or so
forth occurs and the operator is not electrified by
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portion 33 which is thinner than shaft inserting 10
portion 32; and an inversed |letter U shaped arm
portion 34. Main shaft 4 is inserted into shaft
inserting portion 32. Flat surface portion 33 is
formed of a disk shape or a sector shape. A
cylindrical shaft 36E is attached to an inverse 15

| etter-U shaped arm 34. Pivotal board 31 is formed of
an insulating resin nmenber. [0042] As shown in Fig. 5,

mai n sf?%& é&&gﬂ%ﬁ?&%@ okNggrting portion 32 are

i ntegra coupl ed together by nmeans of a fastening

bol t 35@%}/] 20 A1 $Eorngnf Bi¥ent ng? bolgh3$Rd pogtion of

Ioenet r 64 £l étc:aldt& e peihedirade s r &Nt Aghti pgiRde sdmegacaof
ower §i an i_ght eni a. pu ' ed into a

tight eﬁf%‘ge b%cf[?pb%‘r? egﬁt% pgg‘egg?r J(3$n %%%%&%&nég{h ng

port i opivPtalHdineed i3l pigbial dpbes dneahangi sy vot ed,

gain 25ohiped tmeht SOQ?Q@TGEBGthﬁiwiﬁgﬁtJfbﬂdﬁta&aﬁaarﬁ 31
I rect A ' 0 Y r 'S

Di spostit BT a}%fﬁnéé?%?agﬁ%oé%ﬁ% 2 J 3%

dri ve Shigk BBAhst ddregsionapf mein sshaft; & fdasdsyyface

neansbﬁér@iéfgtﬂ which ekethianét gtha'?ﬂAr,sﬁﬂfﬂ tinserting

POSSI 0 )i Vot in

PP SpSet o oo aR TRYEERLe TelkEd b i

drive 3FBfROGRY dtlat aMpynashathel bhtigsartat dokpenpatt

pl ate f#dséling portion 32. Flat surface portion 33 is

formed of a disk shape or a sector shape.
A cylindrical shaft 36E is attached to an inverse
15 letter-U shaped arm 34. Pivotal board 31 is formed of
an insulating resin member. ‘
(0042] As shown in Fig. 5, main shaft 4 and
shaft inserting portion 32 are integrally coupled
together by means of a fastening bolt 35A by
20 inserting fastening bolt 35A into a penetrated hole
penetrated from an upper side to a iower side and
by tightening a nut 35B inserted into a tightening
bolt end exposed from shaft inserting portion 32.
Hence, if pivotal board 31 is pivoted, main
25 shaft 4 is accordingly pivoted in the.same direction.
Drive shaft 36 to pivot pivotal board 31 is
Disposed below shaft inserting portion 32.
Although drive shaft 36A of drive shaft 36 is
pivoted by means of a motor 37 (refer to Fig. 2),
30 it is possible to be pivoted manually.
[0043] As shown in Fig. 5, drive shaft 36A is
constituted by a first drive shaft 36B
rotatably attached onto an attachment plate 44 and
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a second drive shaft 36C |inked via a universal joint
38 to first drive shaft 36B. [0044] As shown in Fig. 2,
a gear 37B is provided on first drive shaft 36B and is
engaged with a pinion 5 gear 37A of notor 37. First
drive shaft 368 or second drive shaft 36C is rotated
according to the revolution of notor 37. As shown in
Figs. 5 and 6, a nale screw 361 is provided on a
second drive shaft 36C. Mal'e screw 361 is screwed 10

into femal e screw. 36 ) ef . ' I 0f 53
this f%rr:h?ceonsdccr er§6gr‘?§Ef§$¢rei rﬁ%dam&g %elu%g ﬁggggéngomt
i s pi ViR dist flinstadrinaeshplEi pral direction of shaft
36E of [go4d | ndsl cabwihaperi§ 00A4p,] A0 BTE LsFpgovhded

when first, drive .shaf : i rot at s

ol ek ot ki T SR fgﬁ%gi ?€§t+%% l,.g Leifaded With o pinion
36G i sgeart A afnmpterside Birsktdwive ishaf tusibBersal

j 0oi Nt 3eorddUbnivad GaEELE3EET £W BHHA S8 emrbraingeeond

drive shaft 36C noves .in the i di i X11

di r ect PR TP TR 56 Q°E%§/’Fi ngﬁé‘:%l et thgé(é.)‘sj_sw‘h&sf‘“d 6
t oget hermaie rscsteaf 3636Es provided Wyard IPCoRsd dFdvE

shaft dnafe Povpdel BckBR X6v i reetdwd On the

contrar en drive sh 36A IS [0 1 ] e

Coltht o AR RIS ERR PER: (X0 (P PLe o erRrgly sussace
screw 8B kicy dfamales scyewedbRdisr foxmed dm aherrel shape
gvved Shdthe 'hﬁfttabg.ier gat iaﬁlniﬁa('ez p&mﬁtiﬂ% gﬂre&ﬁﬁondof
rive shaft t rive i ndr i shaft E. Thus,

togethﬁgagft 8%%3?? §€E}?§¥§8?alsé§éﬁd 31 and main

shaft 40@¢%] pi vdsedhiownt ha K29 di pecthefh. fixsh frdpve shaft

Seppgfhdsiy@ ]&Qaaﬂ%afd A tin3€kel &lgakﬂiﬁbld/iﬁtrtimeft(;mw ly
nova .supported in _a_gr e | a ;

ot obi B SEER Gy et eR HRTRETARAEL ot {F Bk Tegfin che

shown B#mei dipectialy ypapreiehveiealupprt i3ky Thus. a

attachgenhie screw 36D screwed on second drive shaft 36C

moves in the axial direction (X'l direction} to drive

20 a cylindrical shaft 36E. Thus, together with shaft
36E, pivotal board 31 and main shaft 4 are
pivoted in the X'l direction. On the contrary, when
drive shaft 36A is rotated in the counterclockwise
direction (X2 direction), female screw 36D screwed

25 to second drive shaft 36C is moved at the shaft
direction {X'2 direction) of second drive shaft 36C
to drive cylindrical shaft 36E. Thus, together with
shaft 36E, pivotal board 31 and maih shaft 4 are
pivoted in the X2 direction. A tip of second drive

30 shaft 36C is rotatably and vertically movably
supported in a grasped state by means of a pair of
drop preventive supporting attachements 39 shown
in Fig.2. A drop preventive supporting attachment
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39 is attached onto supporting plate 2. Atransition
nmovenent of second drive shaft 36C is absorbed by

nmeans of universal joint 38. Hence, second drive shaft
36C can snmoothly be rotated. 5 [0046]1f universa

joint 38 is not used, second drive shaft 36C is not
revol ved nor an extra |load weight is applied onto
second drive shaft 36C even if it is revolved. A

def ect such that the drive shaft in which the power is

magni fjed is.10 required | evel 0 However LN
Thoe eHbad mEnpchBHRhES ASpeR R Pl iUV &l cophlstion
36 camdwemngsdd ofhaekesd dvheringhaion dfeigy absogpedeby
fggz t7 ]rfeﬁansg%rf; _Qlﬁlilvﬁg?aﬁ $eved :fm.er gﬁr&@baecgﬁgilayfge
n 1 L] OoNn | 0O 1.VO 1 VO oar , a
t oot h %ﬁ%l $Cof28 ﬁﬁ?ﬁiﬁﬁgé??i éﬁ%ﬁg id on part of a
pesi phE¥M6lsur Tfcenpversah, Joint 38 ishinoknasedsur f ace
?L_piVé&éﬂﬁﬁ?&ﬁﬂ4e3$hafﬁu§gcii??ﬁ%ﬁfﬁ#ﬁdlvﬁﬁohbkeaﬁfextra
'S I eel . 1§ engaged. W e plnion._ge
ot or 1048 MRgne 8 PRESHA Ar e R dhapt 3¢
parts e b€ rigdicedevhlived hed Mafrat suchosbatt ghat
|[ogr Z Z]c%{e"ﬁﬁéhiékatfﬂe iﬁbgﬁfcﬂ_e%ﬁé i%ﬁfbﬂrﬂ%m@haff&e? lis
n t.ne way S SCri, be el oW, en,pLvao .
bt o EA T, SBREFEEE! a HRE I tpRs ShBodinent,
cl ockviesss diowest mokofX37 dandcdtiory shafdhdfincrn Ppgused
gpvablt'ﬁmé?qr&s%dcoﬁshﬁp@tﬁg @ﬁ?@&plcbﬂ' AR %?Eﬁt 3s,t_
I rec on a | L nser I NLO ClOsi,n con portion
Tor o et s 8" 3RtET <aChk ot P pEPL RIS o
pi vot al0%Hr d 3Eraaddibionshibfs W grivvosoppiveseédbpard 31,
t hfst coaturt!?cﬁ:_rtqi Qfﬂ@\@ii&te dtrsfﬁéﬁﬂ 41’?&(';eldiifstecfbitrﬁ@h, oRDiabt eof
cont ac I.S.contacteda_w roun nt a
rosi i HesRnedR Sy F Rtk off O W08 chdchhgls
cont actuxfade of pdmatadnpasrd 231 aithuss difospedtaeth
gg oynck?ﬁeﬁilté €53 @hiﬁswémV\ﬂhéé‘l Fisﬂ-er@,a@l&mhytﬁaclpinion
Is tornmed t LCK_Up pgs! f1.0n Si vQt-a
boar d F1*fant, qﬁﬁp@ SﬁgfagFoﬁgbét fhf'ngggbpg%nghgkthe
stXppeerpasityent shrppveral beoedpaed ithagokheonpelerset

Wi || beorlasiafuddd phaterused in the above-described drive

shaft.
[0048] In the way as described below, when pivotal
board 31 and main shaft 4 are pivoted in the

25 clockwise direction (X1 direction) as shown in Fig. 2.
movable contact 7 is alsc pivoted in the same
direction and is inserted into closing contact
portion 10. In the reverse order as described before,
when pivotal board 31 and main shaft 4 are

30 pivoted in the counterclockwise direction (X2
direction), movable contact 7 is contacted
with ground contact 22 from closing position
2 via disconnecting position B tec contact with
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[ 0049] As stopping neans for stopping and nai ntaini ng
novabl e contact 7 at each position, in this

enbodi

ment, as shown in Fig. 5, 10 three stopping

hol es are forned at predetermned intervals at an arc
position of a main surface 33A of flat portion 33 of
pi votal board 31 with main shaft 4 as a center. Each
stopping hole is called fromthe |ower side of Fig. 5

t oward

t he upper 15 side thereof, a hole for closing

posi ti @Rodha: c@n@éé@oﬂ‘ea‘-"&d '1% Q%Spéé&at a@ﬁo@rﬁm' e for

ground _position 31C of these

closin

§OFb51PR o AR, Stﬁiﬂ’b "F‘orElal séonﬁeﬁﬂ‘nﬁur&ce 60 is

20posi ffioened18e pick i e fparsighioundigositoDrpBi@als board

f or ned
[ 0050]

é@t afld r'gﬁtaﬁéggéééfﬁﬂ“WLQ SHrE§E§03§ﬁitch, the

ngagi hg me or exa

por§|oﬁtSPPﬁdpP%ﬁﬁ%¥°QrQﬁDP¥¥Ptéﬂ Qﬁaéﬁeg}r{ﬁmﬁﬁﬂﬁﬁq}lEd
pl ungeasd4@ily basdsderibad dageeh hol e 31A t hrough 31C.

For ex&t%'q@ aféé%;&% Ipang, fFQeFEbemQ aition

of pl unger

into

d|sconﬁ@éFFﬁgnb%%|W?YEP¥EU§QQF3&FSEOﬁEect|ng posi tion
30 B. Ebehtpaseﬂﬁomprin(nhnﬁ anbodgeend] as sheentid Fig. 5,

|n59 cl

ﬂ%ags%ﬁ%#ﬁ%fh&]é 4 eC|f9§hQa QQSbLé&&&mﬂlﬁi

porti on [ 'unger IS Inserted, I nto

for gré@ﬁ&r§6§Ft?%r\a%1@%tP°gsrl&&ﬁﬂ BgsFt’i“%h“C,surP ace 33A of
(0051) Adadeportbenl 3ref nabhotel pbuetiaBlbeithl din
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25

310

shaft 4 as a center. Each stopping hole is

called from the lower side of Fig. 5 toward the upper

side thereof, a hole for clesing position 31A, a
disconnecting

heole 31B, and a hole for ground p031t10n 31C. Each of
these ,

hole for closing position 31A, holé‘for disconnecting
position 31B, and

hole for ground position 31C is formed at a right
angle to

main surface 33A.

[0050] Engaging means, for example, a tip end

portion of a plunger (rod) 41 of an electromagnetic

plunger 40 is inserted into each hele 31A through 31C.

For example, as shown in Fig. 5, the tip end portion

of plunger 41 is inserted into hole for

disconnecting position 31B at disconnecting position

'B. The tip end portion of plunger 41 is inserted into

closing position 31A at closing position A.
The tip end portion of plunger 41 is inserted into
hole for ground position 31C at ground position C.
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is provided with stopping neans such as hol es,

grooves, and nagnets at a position corresponding to
each position specified and, when engagenent neans 5
such as the plunger or operating rod is engaged with
this stopping neans so that the pivotal board is
stopped at the specified position. [0052] As shown in
Fig. 5, electronmagnetic plunger 40 is tightened onto
attachnment plate 44 nounted 10 on a floor plate within

the drg@@Sf panbeig k?:ﬁés@%@ﬁédoflebé’lﬁ&% [ﬁif&ialdbo\éed 31
shaf t inserted into a throu hole

6B
Tap | olarRtpurdad bt sPRBLAF BEFTe St 3
shown groé¥es, ahcamagdets| attaopegheion qqxqﬂanﬂyéﬂnaoto

i ncl udgger Pha S o rs‘?z@:i@ledaaﬁﬁr ' @ﬂerﬂ%ﬂd"&ﬁhd@itaﬁﬁﬁns

pl unger 41 in S-out direction; an
el ettr oHEY @‘%cﬂ unﬂfr\/\,ﬁfcﬂpﬁfﬁg’e%g sﬁﬁ’q n’gs £gageg wita
di recttbns a$tcv¢pmg sEangg se2thst comprpbetal board is.

[ 0054] BLypnged £l ﬂﬂbcls%%afladsﬁagitfa&\ a 20 main part
of plun 4lB havi ng a Ia |a ter than
41 al00spber 4% AgEmaie FOF FFErotebly plunger

porti oAl oistﬂ:usghimrredac@dlycopettagmgmt P e etde meiune g d

{ni@rvﬁh foféég e @&@h?nptﬂe4491¢@3%?ghﬁﬂr%@'hﬁ%ns
ip portion o art .of plu 0

i nsert@é }P'f’ﬂ'%ﬁg‘ﬁ A esElﬁé:cst FELRSI géagg 5?%%&?%’%&“’1&

shaft posé¢rved fiortdha ebEghshpteviéRdlecrtiahs@tt aglower

manual gk gyess 4 BSs W4, be described | ater between

mai n p plun r 418 a d sto er f an e 41C 30
(0055] BPBRgE: " AR 'astadag Bgee ectienaghetic
15 plunger 40 1ncludes plunger (rod) 41, a spring 42

which biases plunger 41 in a press—out direction; and
an electromagnetic coil 43 which biases spring 42 in
a direction at which spring 42 is compressed.

[0054] Plunger 41 includes: a shaft 41A; a

20 main part of plunger 41B having a larger
diameter than shaft 41A; a stopper flange 41C
formed against one end portion of the main body‘
portion at a predetermined interval of distance;
and a pin 41D installed at the tip portion of

25 main part of plunger 41B to be inserted
through respeétive holes 31A through 31C.

A shaft portion for hole 41E is provided to insert a
manual lever 45 as will be described later between
main part of plunger 41B and stopper flange 41C.

30 [0055] Plunger 41 is biased by means of an
extension force of spring 42, as shown in Fig. 7,
when the disconnector is placed at one of
closing position, the disconnecting position, and
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extension force of spring 42, as shown in Fig. 7, when
the di sconnector is placed at one of closing position,
t he di sconnecting position, and the ground position.
Pin 41D is fitted into hole for closing position 31A,
hol e for disconnecting position 318, or hole for
ground position 31C. In this state, when the power is
supplied to 5 el ectromagnetic coil 43, as shown in
Fig. 8, plunger 41 is biased and noved in the

conpr egizl nc%kodir{aegato'sglﬂéAﬂd SR 410 is. ﬂr&% Q%Eo%&o'i@' e

for closi posI di sconnecting h

hol e f&RT FIRFIMDESSAESANIIEAL N pke rﬁﬂfed’%%?%n?ﬁl&tl@glo
wher ei ﬁo@wmralslmlab& BaaleSforvq:mhice pdsAd5ahAS1€hown
~in Fig e 4 S

i nt ersect edlr?;{gl{}te' %@En éFé l:[) fnﬂg&edﬁ&g%fq%sa

| eveer ﬂfsewmam%qm@éﬁreﬁ oRs p?l'tﬂ?@'érlM iigh §fc3§éﬂger
wher e &1 ci9oseieaRnd mnsveld enrmmmeaﬂmdd&memaon

cent rah, ¢Q0i1 0y PO 190, SBEET L1 Gl 1o edihrndiply of

the op erat € cont act
be m)vB‘éIS?e%)lon élthedisrengprsebpscttng Posion &R716r fPﬁe
cI 0si Ngrwxed tgc¥itdwn 3YCt Be bai mbwsdnae Aarstatespect i on

20 e RO S U BB0c8T 45 POTSLANAIAO5T] Ao shown

manua ever 45 |s
r ot at ab@ﬁ’/f’%\l t a(ﬂﬁeéh@ﬁmrr&iﬂnf'éﬁaf? MR g LRYRFadS

Opefathﬁfhﬁgﬁd|ﬂ31b653n&brkbetéahft £ngl giheregfle so
or o] o0 e £ SN2t LOTL 80, 285 BEILE R, WTeAkhEdor

on a f ace rrve nechani sm

conpar Phepger Nn dal q @9@? HBng 1 FHRRP TG Far ger
di zeret efréhegud e idisaeet Eromnfl a nGemt Pol tcaft gollupgetion.

41B. “@BE@ifié%ﬁ%’,4ih£SsEQEE§doE‘{£bEbé&éﬁ&ﬁ?’i%DEQEEBEd

for movable contact 7 not to be moved to
either the disconnecting position or the closing
position during the maintenance and inspection at the

20 ground contact side portion.
[0057] As shown in Figs. 9 and 10, one end 453
of manual lever 45 is rotatably attached on main
shaft 4 and a manual operation portion 45B at the
other end thereof is projected externally from an

25 - opening 48 installed on a front surface wall
30A of the drive mechanism compartment. Manual lever
45 is formed having a larger diameter than
the diameter of main part of plunger 41B.
Manual lever 45 is formed with a plunger movement

30 allowance hole 45C (hereinafter, referred to as
a passage hole) which can accommodate main part
of plunger 41B and a plunger movement block hole.
45D (hereinafter, referred to as a
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30 all owance hole 45C (hereinafter, referred to as a
passage hol e) which can acconmpdate nmain part of

pl unger 41B and a pl unger novenent bl ock hole 45D
(hereinafter, referred to as a [0058]Since passage
hol e 45C and bl ock hole 5 45D are comuni cated with
each other and only a shaft portion 41A can be
comuni cat ed bet ween passage hol e 45C and bl ock hol e
45D. A tension spring 46 is installed bet ween drive

rechant S0LEOIREL B e REARL] £ R0 A0KL TPGUaIn MY o

45, 10 i § support ive mechani sm
conpar smehter ndmm@nemvamans@e F*tla@ﬂ*éﬁF PheHR RPThat

manual b%‘é%?f?mwncﬁ @a&tg%m ¥hae BREPtediAN a

suppor a wthin the Lve

[0059] §88? tﬁﬁ%ﬂ?ﬁﬁ?%ﬂg %ﬁ%ﬁaﬁgﬁever ﬁ%& 90ﬁ$

des®ri 458 beeoqpmmmmmﬁ it gactnlothﬁraar@%s@%@r ghaft
manual eRekahi #1a ROAd KW cbathwdfi caRBHabetRyér ﬁﬁbsége hole

pl aced upper e of. an . opening 4 arg of
pl unger%&18n8fgg?%'ﬁ§'é?dle4fslos A SPS&ga g?rpa sage sIt'1ol e
45C, adnshewhednbéiveerg dniyepmechaniaByvapPRaskpgnt

tomrdlah\éet ah1bogss Rda ndenee. leRekhis_ state, plunger

t war d ct| n e to
llgnsggﬁ%SPpgﬁr?i gﬂzsupﬁsorg:ﬁ l’i% ﬁ%@hﬁ &H
41D of compagtment iste#nni-ewdﬁpD@B |nserted into hoIe
for graundnBasht be@nmstda anhd &mﬁ@%ﬂtEEQEﬂ 45 "may rotatably

31A beBReBRUREFR Bt OIPRTAIgS “Aastanyt RS Lle dXfVd
. fl ange cha@beg.noved at a position of 30 nanual - | ever
4535  [0059] Next, an operation of manual lever 45 will
be described below. As shown in Fig. 11, in a case
where manual operation portion 45B of manual lever
45 is placed at an upper side of an opening
48, main part of plunger 41B of plunger 41 is
20 placed at passage hole 45C, as shown in Fig. 9,
to be in a movable state toward pivotal board 31.
Hence, in this state, plunger 41 is moved in
a rightward direction of Fig. 8 due to a
tension of spring 42. As shown in Fig. 7, _
25 a pin 41D of plunger 41 is, for example, Lnserted
into hole for ground position 31C and is positioned.
In addition, a lever inserting portion 41E, namely,
shaft 41A between main part of plunger 41B and
stopper flange 41C is moved at a position of
30 manual lever 45.
[0060]} Then, as denoted by a broken line of Fig. 11,
‘manual operation portion 45B of manual lever 45 is
dropped from an upper side of opening 48 to

20



[ 0060] Then, as denoted by a broken Iine of Fig. 11,
manual operation portion 458 of manual lever 45 is
dropped from an upper side of opening 48 to a |ower
side. At this time, manual [ever 45 is pivoted toward
a countercl ockwi se direction with main shaft 4 as a
ful crum (refer to Figs. 9 and 10). At this tine,
tension 5 spring 46 is extended to store an energy.
Then, as shown in Fig. 11, manual operation portion

45B is_epgaged wjth hook [ fet 1:QN)

15A 1 0 SIS (Hibn Aoy RoF Foner Qirastt PRRE A3 | ¢
t he enpigetashttdwangedn countarcbpekwisd AP SIdAN on 458
and hogki@8ésirs JifiRageds kheustewnrd energy of tension

spring 46_is rel eased., Then nu ver, . i :
pi vot efF LD te ain?’e%f’ﬁrgn 51{:) %%‘eﬁecﬁlﬁ%dt i%grr]lslon
deskr i bpdihef4s carektietdedntacsbdred 3k SRVF¥er 47 to

bl Oct( i‘ft?énpié/&ts?{ovﬁip\é@g@ﬁb. IE/QDU!tilbndﬁl [rﬁ)@fat‘ﬁ)ri portion
reset at_a, position re the start. -
oper at fof bgr?QQﬁggﬂﬁﬁi ' ﬁobgaktBﬁﬁﬁﬁo%nﬁﬁﬁﬁggﬁy%%gtlon)

and pl a8yeto 49tore ithen eseany ofiabergien wm%
7 00Ra8] 0 gl b s on
exiipl BOTH s L 31 Sar d¥Por SoPabfettie v s Sre
as showeneray o). tehsisirafspriogt A6nisorehersed £hen, manual
nanel y; e$baf §5 4 Paicern ifRiah Bpbbsote pdirgariohl Beand
StOppe%hglggggééfbnié%éE?@%%daLe%o%epgﬁétigrhontacted with
stopper 47 to block the pivotal movement. Manual
15 lever 45 is reset at a position before the start.
Then, manual operation portion 45B is. moved toward
an upper side and plunger 41 is in a state enabled to
be passed through passage hole 45C.
[0062] In the embodiment described above, when
20 pin 41D of plunger 41 is, for example, inserted into
hole for ground position 32C, as shown in
Fig. 7, shaft portion for hole 41E, namely,
shaft 41A between main part of plunger 41B and
stopper flange 41C is moved at the position
25 intersected to manual lever 45. Hence, it becomes
possible to insert shaft portion for hole 41E into
a block hole 45D. Shaft 41A between main body
portion 41B and stopper flange 41C is
inserted within block hole 450 to block the movement
30 of plunger 41. Hence, even if, in this state, the
close command is erroneously issued from the central
control portion, electromagnetic coil 43 is energized
and plunger 41 is tried to be moved, one end portion
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25 intersected to manual |ever 45. Hence, it becones
possible to insert shaft portion for hole 41E into a
bl ock hol e 45D. Shaft 41A between main body portion
418 and stopper flange 41Cis inserted wthin block
hol e 45D to bl ock the novenent 30 of plunger 41.

Hence, even if, in this state, the close command is
erroneously i ssued fromthe central control portion,

el ectromagnetic coil 43 is energized and plunger 41 is

tried jogbgs Ry, &&eﬁnﬁlaﬁbbtomﬂﬁ &ntBitedaitth
of plunger 418 |s contac ted E as ﬂe surface of
T uRgEFe ch

manual 2| V¢ 4 faR,OF MREVR hot be noved.
'ConseqUeas) ytha shimter chnnbé bpernaved. | Cenmeqhent livhe

ground, 5, gp0f aCke dyfd %etﬂa%oqauet-ﬁea&cst afls | RS | On

operatlon can be secured her mor& an,_erroneous
ope? at FBAtREE plerdng &S E‘atlﬂﬁf"“taﬁ‘éesﬁ? TARHETHST
oper at epecatitie ot Weececu@@d3] Fig. 12 shows a control

circuit,of, ﬁﬁ &9% & oupf e@r%ﬁaeug%séraﬂwnom Hevilitled

butt on SMAtC pushed, durin eration of

t he d|§80ﬁh%€t%ﬁe §ﬂ§ﬁ§¥sﬁﬁ tBfeSP ?ﬁr% PREF s
swi t chg®06per at eflidy Ieamowsl aacoahrdbr abrcwit tdfe tHdiede

sughace..af Lhg; 8 %P%&1 rhg@dogg gfvgﬁgﬁ board and

signal s are issue he Cami.s aced at the
cI03|n§u§6§PtFBHtC??Ea%|§EbﬁW€EFFn8 FbRFt 8%, and the
gr ound opesktion, of edpealiisceinneckb4 . aMdch@SSdtﬁﬁheﬁ

swi t chggqf ER%M?IH %f'&t@lsﬁvl@c@ne"sséklégawgnbﬁ hfeans of a
e

RN £ N T L
posbti @ivobRE deaod esnd ssligpedls ﬁssueésuhénwmﬁmwkﬂﬁ cam is
(rod) 4}sc8al bt!efle ! o1s Al g9 tabn) Nens! appLoandel sty
oo opsitaon, | GoF p2ed1dbs, 0o SR0L Pl
not or FPpPsikdon, and he ground pos ’ P Y-
MS4 and MS5 denote switches from which signals are
» issued when the plunger is interposed From among
20 the closing position, the disconnecting
position, and the ground position. MSé6 denctes a
signal issued when plunger (rod) 41 is fitted into
any one of the stopping holes. A control unit 70
inputs these signals to control motor 37 and
25 electromagnetic plunger 40. ‘That is to say, when, in
the state of the closing position, a button of DSOFF
"is pushed, control unit 70 determines whether motor
37 should be rotated normally or reversely from the
positional iﬁformation of the present movable contact
30 portion. Then, electromagnetic plunger 40 is
excited, a lock of the pivotal board is released, and
motor 37 is rotated in a predetermined direction

so that movable contact 7 is driven at the
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25 el ectromagnetic plunger 40. That is to say, when,
in the state of the closing position, a button of
DSOFF is pushed, control unit 70 determ nes whet her
notor 37 should be rotated normally or reversely from
the positional information of the present novable
contact 30 portion. Then, electromagnetic plunger 40
is excited, a lock of the pivotal board is rel eased,
and notor 37 is rotated in a predeterm ned direction

SO thahlaaaﬁ@é@twt@@éltadns dWhléﬁntﬁé hdeable contact
di sconnec e novag%e cont

ot OREFLARR Be s E e M EPTREC BoEy {rar e iany
si gnal tbe shen@bmésqdmwd:qrge@pendﬁnghenm f cEhavi t ches

Causesmaeﬁoegﬂééﬁéévrbﬁse% %'h‘écbice'if&SEEéhCoP' unger 40
g i gsed Hence, electr ﬁa% g# % 40 is

eng geFLGFEROBRERFLS R U955t g tRo 83 & pi vot al

board Hedce, pelect sumygnetic nﬂugge874ﬂsl$e¢mg§g§ﬂ with

[ 0064] AgedsBcihdest AROMR HRAGQ! difNghbOpi PerdD waend
dlsconnegtor an extern ratlg?hconna d causes the-

e
engagi ABSnBaR"en %?%Ygé:é’eg"o\ﬁof:h &5 stoppT I neans.
A si npll806pkr at As desuhideds moaiee hasccopdindetgithst al
bogg d %§8uﬁéuéfsé$ﬁhé636¥ﬂ anCeRtachadt the specified
15 p03|t|on to accur at E ped wi thout failure.
[0055] PReSAH £ comach Shudes; tRRGSHPERLRY Medrs

oper at tonbe oeinpagedevitdedheTistoppihg reaus) Rypimgtlicon

by theoﬁ@%é@iéﬁ ﬁEﬁhéﬁEﬁiﬁw&ﬁ%hOQEB B'@Hefﬁibééhiﬂﬁoard can
inserted or t 20

t
movaBPySBet e CRRTRRLE (SRSAGEL PEnthry SRpeLried”
el &2t r pragheon cte ypecymhely be Byppppﬂungmouts fasidgire.

WPI ch 1e0Ep| 0Cat®Sadd IR, l‘.’rja XaEEaPBIeseapmﬂgeeqH%

o " SESGh ASp ST HUERlRY, FBug, SFAE SHBAIE ifperasion
by the operator may cause the operation rod to be
inserted or to be drawn out, in other words, may

20 removably be attached. In addition, if an
electromagnetic type repulsion type plunger is used
which reciprocates plunger 41 by changing a direction
of an exciting current supplied to electromagnetic
coil 43, with the direction of the exciting current

25 supplied to electromagnetic coil 43, spring 42 is not
neaded. In addition, in the embodiment described
above, the so-called electromagnetic plunger is used
as the engaging means, the engaging means may be an
air cylinder, a hydraulic pressure cylinder, or so

30 forth. In the latter case, a tip of a piston rod
thereof is inserted into one of the stopping holes
[0066] In summary, the external operational
command causes the stopping means to be engaged with



25 supplied to el ectromagnetic coil 43, spring 42 is
not needed. In addition, in the enbodi nent described
above, the so-called el ectromagnetic plunger is used
as the engagi ng neans, the engagi ng neans nay be an
air cylinder, a hydraulic pressure cylinder, or so 30
forth. In the latter case, atip of a piston rod
thereof is inserted into one of the:stopping holes
[0066] I n sunmmary, the external operational comrand

causes thEeSEBBBPﬁ@QnéE??snsantcP tla@ s&gaesﬂ %sfu #dle be
stoppln% neans and i vota st opped at
each of PREegp%T:l?‘?‘éH “Tcgﬁhﬁ §ﬁ§c"%l']18de§2¥%?‘wa? ¥ onmand

i ncl udeseaerbamail opwwEnicorinedmasda mradugb neearcks: isuc h
as an qggaﬂgw a,g0

connangbﬁﬁéég iégdescrl edgﬁgpe?%agﬁygigﬁﬁ%%%g'ﬁﬁﬁﬂﬁ?d
31 ?s ﬁPQoPe8°T¥P%&Eﬁﬁ%ﬁﬂu9?mWPPH the revolution of the
drive 4bakt] 36 amsl, dddreripedohalreibbbomepfpivwisapibratal 31

boar d gév&}§ﬂgﬁﬁllérggéo éﬂ@g g&%ﬂtekelggggfg#%ég'dfsthe

provid for 03|n osition
di sconREEVENghpbti 3¢ Gin1lh eaR&VHBPé ROFieR Rihdthis
positi phvdt&l obodih® pivaitsoralinbehadtat pmslpiwntal

00!16 espaading; f pg AES‘EB’@QJ(;%SQ&%‘?‘%,IZ EQrbSLcS'Pi’

cl osi ng posifion connecting position B, and
groundPB&%FPPBn3%?fﬂ°%9u§Q§aﬁE5&P§PﬁﬁEé§g ?Qﬁl?b&ﬂnﬁkg'
when mandbheleofibacirosi piosd tions3tausaedthe be

st Oppegl%%;gioyggir@?ept ¥ tGong! eggg&sﬁanafn Nggy ted

i nt groun sition 20 pIVO boar d
31 i nt BPFBRkEICHRE I ol HiR LecBRFSEL t9 Fb°fﬁ?ﬂﬂ?qqﬁ§l°n A,
pi ¥dt adisveaneatind gisddtiain Boaedd3drotkedce, the

assur o8 Poff c MY AP LAY AsednBbsground position C
contacted wt roun L
For example, when movable contact position 7 is

caused to be stopped at ground position C,
plunger 41 is inserted into hole for ground position
20 31C of pivotal board 31 interlocked with movable
contact 7 to block the pivotal movement of pivotal
board 31. Hence, the assured stop of movable contact
7 at ground position C contacted with ground
contact 22 can be made. For the other closing
25 position A and disconnecting position B,
. the same advantage as described before can be
obtained. Therefore, the description will
herein be omitted. '
{0068} As described hereinabove, a simple
30 mechanism in which movable contact position 7 and
~ stopping means are installed on pivotal board 31
permits the stop position of the movable contact
portion te assure the holding thereof.

24



contact 22 can be made. For the other closing 25
position A and di sconnecting position B, the sane
advant age as descri bed before can be obtai ned.
Therefore, the description will herein be omtted.

[ 0068] As descri bed herei nabove, a sinple 30 nechani sm
i n which novabl e contact position 7 and stopping neans
are installed on pivotal board 31 permits the stop
position of the novable contact portion to assure the

hol di ng 3bb§ jeof. ruit%&%]lo%é{j t Biﬁf@éﬁ 4P|tihl§19£)fra49géc§ at a
arrange r ngl.e |r on_ W resp

pi vot afF*8 E\rﬂ“%ilegs%"t & rAIPREY R Eflhv{]:tat e%oard
into oBloabptllha'ecplfuTrgﬂreeldhmlawl 9931wpmhtemgint§l©r
e W S R O L N
(0070 REVARRL PEAkH Pve! TH6Ss0Lhe BBTER AP (i Hanism
groundodlshenﬂwgagﬂnglmaams paasbats;mpkxﬁleﬂn t he
extern%bo?@?ratwm&@m&ﬁ ha¥esRabsfe SWBR M nkD) to the

means to be en ed with in neans t.o stop
Tha GBpERd OLseornaRor (LAg LA, BPeogray rTatELon,
mechanicben akteinsk anaendte.opl cohmbnd oo wises rthes angagting

t | t
158 ?E“?”%isg?w.%’n&?@%tﬁntweﬁwi efea%s d Shor
front GP@MPf%%? 5y 3 Fougg

chanbemechaalﬂneﬁhwahakt@mbodhﬂepivatcbrbbamptaanIa;sure
presenthbN¥edhi 9P the movable contact at the specified
position. ’
15 Brief Description of Drawings

(Fig. 1] Fig. 1 is a front view representing a
ground disconnector drive chamber in a preferred
embodiment according to the present invention.

[Fig. 2] Fig. 2 is a cross-sectional view at a

20 proximity of a right side surface of the ground
disconnector shown in Fig. 1.

[Fig. 3] Fig. 3 is a cross-sectional view of an
switching compartment cut away aleng a line A - A in
Fig. 1.

25 [Fig. 4] Fig. 4 is a cross-sectional view of a
disconnecting drive chamber and drive chamber cut
away along a line B - B in Fig.l.

[Fig. 5] Fig. 5 is a cross-sectional view
representing the proximity of a pivotal board

30 arranged within a drive board shown in Figs. 2 and 4.

(Fig. 6] Fig. 6 is a cross-sectional view
representing the relationship between the pivectal
board and the drive shaft arranged within the drive
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[Fig. 2] Fig. 2 is a cross-sectional view at a 20
proximty of a right side surface of the ground

di sconnector shown in Fig. 1. [Fig. 3] Fig. 3is
a cross-sectional view of an switching conpartnent cut
away along a line A- Ain Fig. 1. 25[Fig. 4] Fig. 4
is a cross-sectional view of a disconnecting drive
chanber and drive chanber cut away along a line B - B

in Fig.l. [Fig. 5] Fig. 5 is a cross-sectional
Vi ew r € h roximty of aplvotal board 30
arrangkgg Ie& %Ed“n)g 1tn g bgard shown in Figs. 2 and 4.

[Fig. 6] FilFiw i7d 516ro§sl§eéti’%¥1‘é1-a1v}f3é\fv?q°e‘§r e°'§€'ﬁt"l°ﬁal
the redpévw orsdiidsdattingen sbatei vetwhidivar digndft herod is

drive shaf}tqgggﬁgpgﬁ%&épggnghﬁogélve board shown in

Fig. I'STa partially cross
sectional viEg re‘ﬂgr &ient ﬁngsaaslt’%ﬂél#w-mr(ﬁ?sa secsigpal

a rod ¥sei I’E:‘:éiixiéﬁiritﬁ.h@ a stapei D9 Woieh lditgp Bff Eheg. rod
8 is a, gaétl aII %s§hgeg%hé8% vdmeﬂrepresentl ng a

state |n %ﬂ] 'S drawn out of the
st oppi ng holE#g 9] Flg [ Bi 3 3] paptially crass sesrignal
Cross ﬁe@wlﬁ;ﬂ&es\en&m@earesaﬂél Dg whidlate shafthiodhtae rod

EPJt Jg%] % d.JtQu.l aPl ggg M@i@ a passage hol e.

Ratory" vi ew representing
a state in Qﬁ1¥9]sﬁﬂgl-é afBt 8¢ PRIITATGIY MHEYr od

I s pl ageslradddtihg ablstakehdhewhidh 0a shidlFidiamkters a
partia&oi{fg“ 3@(@ﬂepgoanis placed within a block hole.
([Fig. 11) Fig. 11 is a partial front view of an

15 operation board representing the tip of a manual

lever shown in Figs. 1, 7, and 8.
[Fig. 12]) Fig. 12 is a control circuit diagram

of the ground disconnector.
Explanation of signs

20 {0072]
l==--ground disconnector, lA --- drive compartment, 2-
~- supporting plate, 4--- main shaft, 5--- mounting
attachment, 6A--- insulating link, 6B --- supporting
pin. 7--- movable contact, 7A, 7B --- blades, 7C ---

25 adjusting bolt, 7D--- adjustment spring, 7E --- nut,
9A --- load side terminal {(a load
side terminal portion), 9B --- load side conductor,
9C -—- load side electrical equipment, 10 --- fixed
contact, 10G --- power supply, 20 --- switching

30 compartment, 21 --- plate, 21A —-- bolt, 21B --- nut,
22 --- ground contact, 23 ---conductor, 24 --—
insulating bushings, 24A ~--- internal conductcr, 24B
-=-- bolt, 25 --- ground conductor, 30 --- drive
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15 operation board representing the tip of a manua

| ever shown in Figs. 1, 7, and 8. [Fig. 12] Fig.
12 is a control circuit diagramof the ground

di sconnect or. Explanation of signs 20[0072] 1---ground

di sconnector, I A --- drive conpartnent, 2- --
supporting plate, 4--- main shaft, 5--- nounting
attachnment, 6A--- insulating link, 6B --- supporting
pin. 7--- novable contact, 7A, 7B --- Dblades, 7C ---

25 ad] Mé&haalmléomg&men%m gqt-rren 16@£angaoa.71%1--3m —
nut, ﬁ ia d side ternnal g ad, | de ﬁrm nal
portio e9§°r c PGP HOFE TEORAuctBr Yad side

el ectrdmaboeqwmmtgosmmlonv f Bt&d- conlo@\lﬁ , i) @round
power §Hep£yon203z ---S\@htacflw 'iﬁs%QtEQ&PﬁéH@JH Pl v
pl at e, %1A--- 21B --- % un

cont acP1a58r -33% I d’d‘tat’d’r sufgace_, PhsTT a%%@a By

24A - - --rnbelnal 3DOnrducinmt,, 2&8-—-drbw¢tsh&ftr-36A -

grounddewgu%ﬁ@ft ?:st ---t%rllr\ée dpeghagh $FR CONRArieRfecond
31--- EI yot a or c

ar d
posi ti ﬁ”%l%hag ’ hcﬁsé) f"cTr' (‘fiegél(]xﬁné‘éf?‘ﬁg %%‘[s]rtu oheasiag
--- holferf fenglowukeosideYon-Bale- scedaf t3Tnsemateg, 377

pogg i Onv-—géinlon G AL S B33A_ geld®), n3§ur--t-aclﬁhz.€é|rsal Yoint,
shaped - - - b drive

shaft, gGA" dr%ﬁuRFeeVs%‘&Ft"e §6‘§P°‘tﬂl?s?t‘ifr‘?’¥7‘ée“§ﬁaf {20-=-
36C - - electoomaghetie glafiger3oPl--= fednl£l5crew SIBEE,

- ;ofeaﬁang i%aiﬁrﬁ& %@%Wun%@i( 416Bl£-8§l{ e’ Elange,

uni veréig jor rﬁ”‘ 3941E ~Tar ég‘aﬁFe%ﬁH% g8 S g 42---
at t'achnpning4043---eleel@tqtcwaggeel:GCpcqnger44 4r1—- = -attgghment

41A -- 1§Eéft44;€f3—3— 'bolrfa' R spaLt ﬁ&n@éynﬁﬁerﬂh@c e
st op er flan ortlonfor

hol e, stagg5h%]p?'| n4gIala g blé’Fch?é) ‘ﬁ t7¢ dfise,

--- attsachnent4'pl-at-e sthpher,- K8 1—--45penmgmn4%a - hook,
| evetr a45C closﬂﬂf%ﬁﬁ%ﬂl@ne tB45D— diigéﬂ%trﬂ'lge poition,
--z. tension s n -~ - st opper --- opening,

4870 - - ¢ ﬁookgg‘%\ung Pasc}%’?& position, B ---

di sconnecting position, 20 C --- gr ound posi tion.

CLAI M5
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1. A ground disconnector, conprising: a main shaft

pi voted in response to a pivotal novenent of a pivota
boar d; a novabl e contact linked to this main
shaft via an insulating |link nmechani smand pivoted to
contact with or separate froma fixed contact portion;
stoppi ng neans including a plurality of stopping

hol es, each stopping hole being fornmed in a

right-angle direction mﬁggkgggﬁggt to a main surface
of the pivotal board for t he novabl e cont act
at a specified position; and engagi ng neans
1engaggﬁnmﬁwnm&hgmatQmamﬁgngeans in response to an
external operation conmand for i ntaining the pivotal

boar%lmﬁlﬁl sgai prygddn Eqsaense 1 RIVARG BV FICHHOARSTNORE PERfANg
b‘?@cdrﬁact‘ﬁﬁl?e‘a th "th@m‘élir{ shaft 'vPJhn%&dTé%E%flﬁ;'k réthhdi$m and
naln surface of pivotal board and iIts {ip portion
piwted hecantast withjon seprrataiiromiadixed cantaghpoginn; of any one of

the hol and t he. haV|n . .

por TGS PRRRS Rl SR i 3P stoBRERVE beine
forrhein 4 Gghtiahgletdirectioorwitioresgdct tdemainduifacd afekegivytabisoard for

inserted into any one ofigge stoEe%Bg holes. 2. The
St@?%% e ayabls cepipcat 8 specifind Rogitio aim1, wherein the

St OPRIgRgink RleBSs &RARNI ﬁﬁl {hE sRPphgntanein @sﬂ%ﬂk@tcfaﬁrextemal

cI05|ng position, a hole for di sconnecting position,
oRertion chmimant dor mainiaining)be pivotah boartlén  sigRpAd-Hiatembgengaging

e [

mesIRATEE FEEwhigh BNkt s Wt e ibnsPlo FERRIDSycffor he
pwaal tmat*d afd iss tip m'tlmgoﬂhs rdd ie insededlintcardreed outpf any one of the

oSt B e S RHRS B s et 455 v

bethEmSéritdtif 8rde for itk 1} Sy bfthd rél 1o864KaBR HeQH&FEd (i€ any one
stoppi ng hol es by neans of a spring and wherein an

of¢he ptoppingholes. an el ectronmagnetic coil causes the tip
portion of the rod to be drawn out of any one of the
st oppi ng hol es against a biasing force of the spring.
24. THe gnmmdiscdinsmrmsclahneém addim hywcherain ﬁn)stoppmgchbles
t he, rece ai 1. 2, and 3, e n the mn
oA sP RS PPl RO T slosiae pRP R LI PooEr T Sion, and
a H(bla & 2burff pdsﬁ!i@n [ thel cﬁg’a%lrlghﬂem Beiag 1dsSN&f mﬁiﬁi‘iﬂl’ﬁeﬁgﬁ‘draﬁn out

novenent_ al | owi n confi gure to al

Oﬂﬁ%]e%‘ihﬁ sigPPing dolept ﬁl?Fctft?é nasitigns ofdhe mevatie eq'tltﬂt% ef # glgsing
N drawn out thereof;
P %Sﬂ a§ rggs%j&gnlg%/te ﬁb)ﬁ O&E %é}?m{aﬁ%rs itrr% in a state
comuni cate with the rod novenent all owance hol e and

for r_ than,th

34 e TisAamir e SeolpGaR o arrd e AR S8 THBE Eref s
bipgedtih @direéticnewarddhasioppiiehsleby Mearksroflalspinparri velierein an

portion of the rod js accon;ggated into the ro

W&@%@ﬁaﬂtﬂle&&mmﬁ@e@cwel GRUsEkthe Hi@ PRERREthe Tof to E%dtaafa out of
RN pi ng hol es.
&l'qlgt?te?% ro dﬁ)i di sl%%%ﬁiggtt %tglxsgggtgn%:‘ or?é{ij@?p?]ﬁ]g{)al m 4,
wherei n the manual | ever has one end pi vot abl y
gatt hed to e nmai.n shaft nd a
40r ov i earo digchaBiuch & Fiaed F b Qecking e 1,2,nd
3, Wiesi€ih the mirial leber it Fimpa td ham aqﬁrgta:hﬁamadr than l:h’e&&atrtl&éi' of the

thin any e of the stopping hole sin
rog'fangﬂe B Eveaﬁﬁ’g@glswer%ﬁﬁpvere%ﬁﬁ?‘@mge 08 sla'F fallow a

rod to be introduced within the rod novenment bl ock
hole. 6. The ground di sconnector as clainmed in claim
5, wherein the manual |ever has a nmanual operation
portion at a free end theredd projected externally
froman opening installed on a drive nmechani sm
conpartnent and a | ever engagenent portion is
install ed at one side portion of the opening to be
pressed down against the biasing force of the spring
|n order for the nanual Iever through mhlch the smal |

- . T



movement of the rod in the direction in which the rod in inserted thereinto or the rod is
drawn out thereof; and a rod movement block hole formed in a state communicate with
the rod movement allowance hole and formed to have a smaller diameter than the
diameter of the rod and a larger diameter than the small diameter portion of the rod and
wherein the small diameter portion of the rod is accommodated into the rod movement
block hole to block the movement of the rod from being drawn out of any one of the

stopping holes.

5. The ground disconnector as claimed in claim 4, wherein the manual lever has one
end pivotably attached to the main shaft and a pivoting force is provided for the manual
lever by means of a spring and wherein, when the tip portion of the rod is inserted within
any one of the stopping holes, a biasing force of the spring causes the small diameter

portion of the rod to be introduced within the rod movement block hole.

6. The ground disconnector as claimed in claim 5, wherein the manual lever has a
manual operation portion at a free end thereof projected externaily from an opening
installed on a drive mechanism compartment and a lever engagement portion is installed
at one side portion of the opening to be pressed down against the biasing force of the
spring in order for the manual lever through which the small diameter portion is

introduced within the rod movement block hole to be engaged therewith.

7. The ground disconnector as claimed in any one of the preceding claims 1, 2, 3, 4,
5, and 6, wherein the disconnector includes a drive shaft to pivot the pivotal board and
wherein the drive shaft includes: a motor; the drive shaft revolved by means of the motor;
and a female screw installed on the pivotal board configured to convert the revolution of

the drive shaft into the pivotal movement of the pivotal board.

8. The ground disconnector as claimed in claim 7, wherein the drive shaft includes: a
first drive shaft; and a second drive shaft linked to the first drive shaft via an universal
joint and wherein a male screw formed on the second drive shaft is screwed into the

female screw.
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