DESCRI PTI ON  GROUND DI SCONNECTOR Techni cal Field

[ 0001] The present invention relates to a ground 5

di sconnector in which stopping neans for maintaining
a novabl e contact in a stopped state at a specified
position is equipped. Background Art [0002] 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 load current, tRgcer§eeRaRCctor is used to
swtch and section the systemcircuit and to separate

a nogrbeRf SAYEERRBETHROM the systemcircuit. In a 15

case where the maintenance and inspection for the
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In order to ormthe mal ntenance an
a non- load equipment from the system circuit. In a

15 case where the malntenance and inspection for the
system circuit are performed, the disconnector is
used to separate its portion of the system circuit
from a power supply and to secure the opening of the
system circuit.

20 (00033 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 i1s connected with a
system side power supply. The movable contact is
connected with a load side electrical equipment. Then,
a power 1s 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.

[0004] In order to perform the maintenance and



i nspection for the | oad side el ectrical equipnent,
t he novabl e contact is pivoted and the novabl e
contact is separated fromthe fixed contact.
Thereafter, the novable contact is, furthernore. 5
pi voted and is passed through a disconnecting
position to contact wwth a ground contact to ground a
charge current charged in the negative |oad side
el ectri cal equipnent Wth an electrical safety
secur e c d p
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position and to take an insulating distance at which
an operator is not electrified at a load side circuit.
20 The disconnecting position is positioned at an
intermediate position between the ground contact
position and the closing position and the above-
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 11-89%027.
30 DISCLOSURE OF THE INVENTION
Solution Of Problem To be solved by the Invention

[0006] However, in patent literature 1, the

disconnector is not equipped with a mechanism to




2 mai ntain the novabl e contact at each position due to
a conplexity in an operational nechanismor due to
little denmand. [0007] However, in these days, an

i ncreased safety 5 consciousness to such an operation
as descri bed above has been found and a nore strong
demand of an advent in the ground di sconnector having
the nechanismto stop and maintain the novabl e
contact assuredly at each position has been nade. 10
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[OO 9] The ground dlsconnector accordlng to the

claim 1 comprises a main shaft pivoted in accordance
with a pivotal movement of a pivotal beoard; a movable
contact linked to this main shaft via an insulating
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 maintaining 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



a rod (plunger) which is noved in a direction 3
orthogonal to the main surface of the pivotal board
and its tip portion of the rod is inserted into or
drawn out of any one of the stopping holes. [0011] The
ground di sconnector according to the S claim3 is
that, in the ground di sconnector as clainmed in claim
2, the stopping holes conprise three holes of a hole
for closing position, a hole for disconnecting
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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.
t0014] The ground disconnector as claimed in claim
30 6 is that, in the ground disconnector as recited in
the claim 5, the manual lever 1is formed to have a
larger diameter than the diameter of the rod and the

manual lever comprises: a rod movement allowing hole



| arger diameter than the dianeter of the rod and the
manual | ever conprises: a rod novenent allow ng hole 4
a configured to allow a novenent of the rod in the
direction in which the rod is inserted thereinto or
the rod is drawn out thereof; and a rod novenent

bl ock hole fornmed in a state communicate with the rod
5 nmovenent al |l owance hole and fornmed to have a small er
di aneter than the diameter of the rod and a | arger

dlanetef than the S di anet er or%ig of the rg%
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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

20 portion of the rod to be introduced within the rod
movement block hole. '
(0016l The ground disconnector as claimed 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



30 in order for the manual |ever through which the

small dianmeter portion is introduced within the rod
novenent bl ock hole to be engaged therewith. [0017]

The ground di sconnector as clained in claim 5 9 is
that, in the ground disconnector as clained in any

one of the preceding clains 1 through 8, the

di sconnector includes a drive shaft to pivot the

pi votal board and wherein the drive shaft includes:
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[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 i1s engaged with the
stopping means.
[0020] The invention according teo 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
toc the main surface of the pivotal board. In additioen,
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.
f0021] The invention according to the claim 3 can

maintain the movable contact at the closing position



pi votal board and is inserted into each of the 30
st oppi ng holes in order for enabling the novable
contact to be positioned. [0021] The invention
according to the claim3 can nmaintain the novabl e
contact at the closing position 6 by inserting the
engagi ng neans into the hole for closing position
constituting the stopping holes, can nmaintain the
novabl e contact at the disconnecting position by
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intanﬂﬂ@téintfﬁE tip portion of the rod in a state in
which the tip of the rod is inserted into each of the
stopping holes by inserting the manual lever into the
20 small diameter portion of the rod with the tip
portion of the rod inserted into each of the stopping
holes.
[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 Dblock 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



st oppi ng hol es. [0025] The invention according to the
claim7 can 30 block the novenent of the rod in the
insertion or drawn out direction by introducing the
smal | diameter portion of the rod into the rod
novenent bl ock portion by pivoting the manual |ever
against the 7 biasing force of the spring in a state
in which the tip portion of the rod is inserted into
any one of the stopping holes. [0026] The invention
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a transition novene
pivot the plvotal board with the revolution of the
drive shaft converted into the pivotal movement of
the pivotal board by means of the female screw when
the drive shaft is revolved.

20 [6028] 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
joint 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.




of the second shaft involved in the pivotal novenent
of the pivotal board is absorbed by the universa

joint so that the first shaft and the second shaft 30
can snoothly be revolved. Best Mdde for Carrying Qut
the I nvention [0029] Hereinafter, a preferred

enbodi nent of the present invention will be nmade with
reference to Figs. 8 1 through 11. Fig. 1 shows a
view of a ground disconnector 1 viewed froma front
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are supporting plate 2 made of a circular steel plate.
Supporting plate 2 is provided with ground tightening
plates 21 which are placed at a higher position than

20 drive compartment 1A. As shown in Figs. 2, an
switching compartment 20 is installed at a rear
surface side of ground tightening plates 21 and
supporting plate 2. Drive compartment 1A and drive
mechanism compartment 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, threé—phase

30 contact portions 22A through 22C (represented by a
reference numeral 22 in Fig. 2) are arranged on an
upper-side supporting plate 2 upper than each of

insulating links 6A connected with a movable contact



formed in a box shape projected froma front surface
of supporting plate 2, the box shape being forned by

a bendi ng working of a steel. [0031] As shown in Figs.
2 and 3, three-phase 30 contact portions 22A through
22C (represented by a reference nuneral 22 in Fig. 2)
are arranged on an upper-side supporting plate 2
upper than each of insulating |inks 6A connected with
a anabIe contact 9 7 disposed within swtching

pent 2 Each of tact portions 22A through
220 séb?B?%% HlFBIBrEWlFﬁElﬁﬂv&BWEaESWF&6t QndEaé% of
|Ink©ﬂth&h ﬁoﬁﬁmdﬂetQEAZBhroG@hdeCOﬁsZ@rb@e&&@ﬁoth&@rd

I bushi 24, 5.24 I
ot wEh B BEPHS CORPAEE Spdr HrahoSo R SRy S DEOHrSeR: g -
cont@ehdpotbrod322B andpobetvebny dnscdatect bgstamiogesct?4,

ortignrég eéggﬁgigug raﬁﬁ@&agét%%% nEQ%%%LgA%O%%% t

laneter of “eac at | bus
mhlcﬁob%é@ﬂegzﬁraﬂdaﬂﬂ§c§ﬁﬁﬁpé#HGIﬁoﬁtéﬁét@Prééo@a@ﬁB and

InSU&@%W@Qnb§§5t8ﬁn86t9ﬁ§3c6ﬁﬁﬂb@ pS¥RRGH 0B Bhal & round
side to condgﬁtor . Each insulating bushing 24 is so

const?Pteel ground tightening plate 21 is
i nsettesl2 at thRnlSutBSUHahmBgebuﬁﬁlEgcﬁldasmnEQu@@

r{in I etrated each ut 21
W CRHSHERS" 2 8 PhBhEoy R RELEARE o BBAAY, gptier
t hatingdbamet et ghsenrng pnauésthgabgshngerﬂédqp@ﬁofrom a

i nsulg ﬁ%@QtPHéhbﬂgﬁezéldthé caﬁeue@o&lgﬁten'ng 20

pl ates 21 and i nsul atlng bushi ngs are fixed to
supp%???nbnEPéFElEg Pos SPgS%ﬁtéﬁlﬁ@ EoRFarPERE EBats
f or netowhd ht Dgh@egiagngedraepal hisCciaasrhedS@ raktea

1Eﬁgﬁf;%%§g€%%§:P%gﬁéégogigé %ﬁr ggoaklchb%u%%orting
plate 2 is penetrated, each nut 21B is screwed
into a bolt 21A of supporting plate 2 so 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 also supported on an insplator 54 attached onto
metallic casing 50. In addition, a load side
conductor 9B is connected with an external load
side electrical equipment 9C penetrating metallic

30 casing 50. An 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 onto supporting plate 2. A closing contact portion
10 is also supported on an insulator 54 attached onto
netallic casing 50. In addition, a | oad side

conductor 9B is connected wth an external |oad side
el ectrical equi pnent 9C penetrating netallic 30
casing 50. An insulating spacer is inserted into a
penetrated portion of netallic casing 50. [0034] As
shown in Fig. 3, one end side of internal conductor

cone S Ioh sS4 L8 e dhane ol ZaoBhheahsl
On thie sxdHerohlah k48 he @mh*teine ehidepf headh theephhkr

conduyet Qs i Slﬂ{‘éﬁﬁéfdcoh&ué’térgé @H”?sCQHQHEEQH 25
and, by t|g ening 5 attach |ng SCrews t he ot her
r

end Tt @at ToHRG naPndeehekict or2apdA P¥ EF@BF?P&BB’I y
@onrhe@ﬁ@&utmg Hotws ZoORAduehor o2Be Whbsh bS @é@banﬁde@ﬁal

d t ed bl t act

o ot i on b SPeChi oAt Enaraeechatord Brogn
I oadcorldfucsticte 2% ectiitlcal s equopneatl 8€ dhpwnetinbFi §.. 2
eI egé(f‘}ﬁgx{ﬂqecgfe Ay gaLth. tTf‘Uét tﬂe %BBS where an

y 1S sécure gnance and
i nspeetiortoran oabest decal echargal qungpﬁemntgcl@ad

bel%ﬁéé”é&%htQ£E$9Q§éi1$ﬁe§909@ 5Rokh9indrig. M As

shaft 4 is tatably attached between a pair of side

pl atESARTIAE o i SR EBnPar t FRRE 1AD RuFhabRalpese an
is féyémtmﬂdiutéufﬁtyoupleéc@feaEVEhs hat atahbaeh aade
end239g on. of @Och |n§ulat|ngl k 6A., 20 These

eveh R ariot R | Qe b a barT br 2 RRUGRRESI R c2

pl atles B LEBledne end portlon of each i nsul ati ng
1k nk[s Dei ngy grasped et P‘@?n hi né mdiASRhAgcPLatgs
B and a pin 5C serves
rotatably attached between a palr 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 byAa pair of link
grasping plates 5A, 5B, one end portion of each
insulating link 6A being grasped between link
grasping plates 5A, 5B 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 portion
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 %A via a shaft 11. Lever 5 and
insulating link 6A constitute an insalating link

mechanism. Then, if movable contact 7 is

11



t hese 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 portion of novable contact 7
via a supporting pin 6B. A lower end portion of
novabl e contact 7 is 30 pivotably attached to novabl e
contact attachnent portion 9A via a shaft 11. Lever 5
and insulating link 6A constitute an insulating |ink
mechanj s i f .omovable contact 7 is 11 plvote%

%l hé

The
T onpavaredonhl: | #ng*pEENTFEH 8anBLEd tHy "a deTIted
in Fsgli@ lbneugh Hipredeternupedaapgleeeitkrmined angle in

I 1 h,sh
cent or e R 88 o nE PR ap i Baore et sty "85 Shavedd as
at aactesftay. p@st&PonOdemonedfbmoaa@de-c@@taaﬂd dash
5 €71 05 0kdGEal 9 LNe1bERRROLELIR 8h JIRLARIE K0l Ak -

7 to be contacted cont act
addl@?Bn?“?Tdﬁﬁba%FéecéﬁtSéﬁeﬁofPFoﬁhe7tﬂ§ porstied of

ghromghaal@feﬁﬁtgtﬂimeﬂoaBGLﬁoﬁﬂaF?e% QQ%%I%fQﬁt i se
irection cti W sha as a cen

Che EPBERGEL £8n of ArBYaBFOnEoREabEVBE SRS REd o
at a7g;eupdvpbedttbnoughnatpdehgtar&@he&ndﬂ@a&h line

n F p f a l.e nt act 7

ﬁg 1 con %Q§LC1$§k&&g?o§%5eggﬁ ac?% gfffﬁ 17 ugh
22C)Wlt1[10@k3#tA%lsﬁém r-ﬁnl:eg, ghenpigbpercdvractt hovable

i ncl uggsace pakrigh bl adesodld Z% QV%§Bhﬁ% ?%%thB%er

end ﬁortlons of |nsulat|na i nk ment bolts
7C i N8RPHEd PHtd fAFGAGH" 6Pleiﬁepéﬁe?ﬂ§t@dSPhF@@§
theSEhblaﬁﬁSpaftiadjUStﬂBﬁhbl&pbbﬁ@&ch?lﬂ%erted

o) PR aden JEBR BOGEBuAL cBRPacRUR 1B2ACTRIRhGN20)
£0037] As shown in Fig. 4, movable contact
7 includes: a pair of blades 73, 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 pair 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 7&, 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 7D. Thus, a contact pressure

against fixed contact 10 and ground contact
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Fi xed contact 10 and ground contact 22 (22A through
22C) are grasped by neans of pair of 25 blades 7A and
7B. Thus, the pair of blades 7A, 7B are contacted
with both surfaces of closing contact portion 10 and
ground contact 22 (22A through 22C). The pair of
bl ades 7A, 7B are contacted agai nst both surfaces of
each closing portion 10. 30 According to its

necessity, each nut 7E is tightened to adjust a
sprin ress e of carre ndi ng adj ustnment spring

p ﬁﬁﬁg n?ﬁ%t ﬁ?%égga agai nst fixed contact 10
and g@@&&ﬁ COAs asho#R panagn 22 ahe adpdstsadie [QOIBlctor
As s [ h Si d
atta%%ggst%tgégh%%e éoﬁ g gtgggﬁgg@ Q%E% Fﬂ%%t(lo d
pur ppsetienni hakdpprrpoad QAra@n@ﬁu@nrﬁl@@Va@meat which

cont st ap1bScahtached. ;kogdrskaeq. ehealy isG@le €qui pment
9C is_connected with |oad side conductor 9B. [0039]

I f, ?%eﬁFaéFa%oeﬁﬁkﬁmﬁﬁ9alFeléoﬁPQB?C?eépéﬂéﬁeloﬁ@rSlde
exan@b@duasoghggn in Flg 2 main 10 shaft 4 is

' Ln th | ock rect on di rection
et SEPR |1 Bk oAt - aEEort: oKy AOVER1S FoRtect
righ?mapdrdteecfbonegam@ldprestshnyn Thusignovabkein
Qpntﬁﬁéfg Bsit ﬁt%athfEﬁgd %seﬁ&agg 1, %%tQ%%Pt
e dot - and e cl osure of closi
cont%bFQEBFPan lﬂsééa§é§9a1$6heﬁAs&ﬁpﬁ?cpﬁgﬁm@dwemoved

sour ¢g aoga@@thgaa §kﬂ§ct§bﬁ0tK"QaHLQQ@tﬁﬁﬁﬁt 9C. A
OSI%IOI’] at ont act i s tur on at

the tT%ed %BH?Bi? F%“E%FFe 5§ 5”6P8§|ﬁ6tﬁo ﬁﬁ@&n A
On thentantrabyasi flenatadshgf thé Hstpiawat-edsihn ldne.

ﬁﬁun%ﬁécé98§&%éeoﬁiEESEESB é%ntact portion 10 causes
a power supply from power source 10G to load side
electrical equipment 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
separated 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

13



insulating link 6A is noved in the leftward direction
(X2' direction), novable contact 7 is separated from
fixed contact 10, passing 25 disconnecting contact
position B to be contacted wth ground contact 22.
This position is called a ground position C [0040]

Di sconnecting position B interposed between closing
position A and ground position Cis an 30 insulating

di stance in which novable contact 7 is separated from

fixﬁ%%nggqﬁé éé)éﬁgkgp §@sulat|ng breakdown due to a

t hu I~ or occurs and the operator is not

el ect@G4iled bys Lowmath sFie- c@nd@crmghQBenpO©¢IFlAs of
shown, i 0 et 4 fer'ié@?ét 0d, pP%&h?” g LReShal hs4
penetrates a righ ate rive conpartnent
1A #l¥es s ierEth bﬁSﬁ%¢vb§a+n§@éF§d31nmPth|n

dri vei feehpnbsdn € oFpari tRh: 3PivAsnshR¥AibR Fig. 6,

ivotal board 31._includes shaf sertin ortion
B AR TR 10 |K5 L RESHn LRt o b rREROERD PoRg 31

flatistiddee: Pposthadn BIsebthgi sotbioneB2t hancahatkt

I U
Shapait O ibortt obt Skl nosntet P uSha%Pacd raaY rgtace
shafrortiieweri3 nghpor t iontBRanet athanr $heétponseshidg

1hS  JSoriesh 032 2 L §Ka$hape. PLe@ BEELQY §h§H§ e8
cylindri cal shaft 36E is attached to an |nverse 15

| et YT LP%%b%%I 3t m Meip bl fohfdintersefointg ghaft
an insseetimg pest tomedberr1§0042ffAsespowdiba BBYLisS,
mai n shaﬂi and shaf t |nsert|n%%§ﬁrt|o 32 are

|ntegréW?y coupleﬂSkt%h%?%e?rb§ g of8 ?astening
bol tA 35Al by rca hsehafng3fasi enangabbetd 865Aanntovarse

1Benefdated holsped arm 34. Pivotal board 31 is formed of
an insulating resin member.
f0042] 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 lower side and
by tightening a nut 35B inserted into a tightening
bolt end exposed from shaft inserting portion 32.
Hence, if piveotal 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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penetrated from an upper side to a | ower 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 sane direction. Drive
shaft 36 to pivot pivotal board 31 is Di sposed bel ow
shaft inserting portion 32. Although drive shaft 36A
of drive shaft 36 is pivoted by nmeans of a notor 37

(refy erﬁécoo‘fdo%ﬁ’ﬁz‘)e %P%fﬁ 3§C pgisr‘?f(g@ eyl Q. Qeu9%¥§§:§g%Ajoint

manual drive's
is Xoristikiusd bel‘aefﬁ"fitc'sft dfﬂﬁ@e shaft 36B rotatably

at t agfted; pnt %@%r@é&@%ﬁ pl@t ea4ée§9d37é4l§ %?BQQQed
drive shaft 36C |li nked vi a uni ver sal j oi nt

firtt drinid hafte BRI o%ﬁ%]am@ éﬁo%qwem yith agpinion
learge'ﬁgLB 31tﬂ  o\rstask N, fEiﬁé%gdiAti/feSQItﬁléft3§BB§BQ is
engage ear OT . NnDt or | r

or St e b PGt B Ere "6 rdl hat bbea
accdﬂrda netol dtheon evDlmbion 87 . nbs osh3Wn As Fhgwn Snand 6,
5 :

oo RIS AR R MO 805
i nt @W%I@%cr@%mr% Rf e¥s peerpwedal surface of

1bhi si dreied S ew- 36D 36 | ormdowea @@fi?he?ﬁ@pgurﬁﬁge
otableln an i nner directi on of

is pi her a
Shaltt JEE o ESH | R o S hbper STRBABES A2 SRGRAL] Abape
Fi g.arf wmq:mfotres:tledrlrvearshﬁﬁmer 15e 36BhéBalotiakedtibn of

the gl rec CE i ectl on), second drive
shaft |s ro aafedylfﬂ.‘ ﬂlcasarre %erectlon via a

uni VIE¥EH] j oi s 38owmhusn Big f el eherr Biw86Ddsivewetaft
18N seRond; %ﬁ/aecéwam HE TOVESi & dhee@¥ish (x1

direction (X | direction) to drive
direction}, second drive shaft 36C is rotated in the
same direction via a universal joint 38. Thus, a
female 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 main shaft 4 are
pivoted in the X2 direction. A tip of second driwve
300 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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20 a cylindrical shaft 36E. Thus, together with shaft
36E, pivotal board 31 and main shaft 4 are pivoted in
the X1 direction. On the contrary, when drive shaft
36A is rotated in the counterclockwi se direction (X2
direction), female screw 36D screwed 25 to second
drive shaft 36C is noved at the shaft direction (X 2
direction) of second drive shaft 36C to drive
cylindrical shaft 36E. Thus, together with shaft 36E,

p| vaot al, board 1$nd main shaft . 4 arg g go d in th%
%}t i PO sTURY U9 P 5dES haf t A3BEANg LT Ion
r ot atcabinereh b  esd ¢ ad Id/rimya@ha(ft syppoi s edosarbed by
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uni VErEend J%‘?Jn‘fe Fhatlentel Lecond E?V@%VE%BPF 8BCEEARS

smoatddy ei gred aiﬁdap@i&@%&téfs@a@f«@raakvéosﬁafSS;aras
not used, fecond drive sh(i is not revol veg nor
ri

an &Xf9% 1 obd Wi ghtot e dpph | gﬁf%ﬁo SUERoRBAGr |
Shaﬁiriﬁﬂlsha&ﬂ11ﬁ whicls tlewobowesr ﬁsdmégnif$adhlshat

h h n .
b AR I it |0V | 2TERRL bacltnlt,
| esslqﬁﬁ/\mom dnotﬁr ahtl ald versyrafshadtcah benubedused

The 1185 S] £ONSLR £RerSYe Phy dbEVErshaf 5ndbr 36
So--call ed, a save ener zé%fan be achi eved [500471 I n

addi$q o2t ¥ed t P P36t p A H¥ArAe33chigred. oot h
pr of[OEB4'D]f a mmmd@eteiom,s iormed povparpiobtaa board 31,

eri surfac PO tio Vi Z i gkn urface
187 vt e R WO Mork fpgef Ly FEERRR, pB ppB€Cor
t hi s veemimlbeed L | stehgegedo Wt tdnt helpi ni @nthickness

surface of pivotal board 31. Thus, if the teeth
profile of this worm wheel is engaged with the pinion
gear of the motor. At this time, the number of

20 constituent parts can be reduced than the number of
constituent parts used 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 i1s also 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

A via disconnecting position B to contact with
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gear of the notor. At this tine, the nunber of 20
constituent parts can be reduced than the nunber of
constituent parts used in the above-described drive
shaft. [0048] In the way as descri bed bel ow, when

pi votal board 31 and main shaft 4 are pivoted in the
25 cl ockwi se direction (X1 direction) as shown in Fig.
2, novable contact 7 is also pivoted in the sane
direction and is inserted into closing contact

POr t£08udQ- cbRchBe b QVSEée QrQEBﬁBEdd§§CBE%%9mPefOre

when pivotal board 31 main s are 30 pivoted
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5 st Oppéd] posAslanOpplpgvaahsbéard53@ppsngommmblIed

as “héin@glgﬁﬁﬁrb99gbh@t@5ntEQQ49 afs Stoppi ng_means
for stopping ahd nmaintaining novable contact 7 at

each®peli PPBAC1PA, thPstéﬁﬁoéfﬂﬁ@ﬁlﬂme§§rsﬁ@mﬁf’iW¢|@ Bg. 5,

110 t brieee ss0pPpNPghRbEssaneef Qbﬂﬁ@dahtpr@@bﬁt@ﬂnﬁ@ﬂ:d
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1ot LB0r ErShe 38t oS Ro0t BPOBGaPE ST i R m e J8A of
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| °We£h$f994 of Fégceﬁt%QV"aﬁgcthtBPg% k%l%i qe
t her eo for closing poSit 91
di scoRhbedi ﬁ@ornottéesigweanaldeh@rfeFﬂ@r §r sem@rsogine ewper

131C sEaehtRéreof, a hole for closing position 31A, a
disconnecting
hole 31B, and a hole for ground position 31C. Each of
these
hole for closing position 31A, hole for disconnecting
20 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
25 portion of a plunger (rod) 41 of an electromagnetic
plunger 40 is inserted into each hole 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
30 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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t hese hole for closing position 31A, hole for

di sconnecting 20 position 31B, and hole for ground
position 31Cis formed at a right angle to nain
surface 33A. [0050] Engagi ng neans, for exanple, a tip
end 25 portion of a plunger (rod) 41 of an

el ectromagnetic plunger 40 is inserted into each hole
31A through 31C. For exanple, as shown in Fig. 5, the
tip end portion of plunger 41 is inserted into hole

¢ : : :
posi 15550 B S HESH AL fHEe PhaftbBE7 BEREERY poard 31
i nsers epird it ded cvbsh ngt el ag onednA aucel asi hgles,

Posidi ey, T@ﬁatm&gﬁgésDQEtéOﬁogitﬁbﬂnes&réépbﬁdlng to
insetted into h for ground position 31C a round

posi®In ROSHTLPDOSAGCLEL@sRPF betiN B BRAREETENT means
@\Mg@&hb@@rﬂhélpluﬁg@foardﬁgeﬁathngtQaalm@ BRaBgesUGA th

t
igrf@%b '%@gg%giga%ﬁspggggﬁﬁﬁ €%30P5V85a2n59aﬁﬂeﬁs
engagererdd neanshé spebiasetihpopitingar or operating

d t
o vol 5 Bhar ot eohdyn oL o S0 PR A TERPPu 3Okt lSnger
[ 0058 s %h@@hemﬁdFmgtosatb@@bmenﬁaghetec4ﬁlwﬁgéﬁed4o

1los tdght epess o Pa@étﬁEBHEHttHéaéﬁléé pRYAbeY LY RRads
roor plate within_the drive ch

anb of
bol t&E 4 Ui $ 4R+ F1SE shaf Yo 3882 L Pgéa&abrytatablv
I Nsetd et 4d 0i s & ha otigho hoh eh 418 Lopaledaakdaaktowelower
si de qéebo%tsof€§h LQOSS] As shown in Figs. 7 and 8,
elec?ronagne % plunger 40 includes: plunger (rod)
41; BOGp?ing Ma s hibi Bsgs. pf uagdr 8B41eilpcaromagnetic

1Rr eSSt oitbe Al §@CLLOMNAAEY piunger (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 respective 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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an el ectromagnetic coil 43 which biases spring 42 in
a direction at which spring 42 is conpressed. [0054]
Pl unger 41 includes: a shaft 41A; a 20 main part of
pl unger 41B having a larger dianmeter than shaft 41A
a stopper flange 41C forned agai nst one end portion
of the main body portion at a predeterm ned interval
of distance; and a pin 41D installed at the tip
portion of 25 main part of plunger 41B to be inserted

t hrough 4€ &%é@jﬁ%ﬁ? 314 g'fgo!ﬂghfﬁgedAi%‘E%f hole
portion for hole 4 I's provided to insert a nanua
| eveFo5CcE@s Wiy | pheidecer Pbad haler £pst désgonmgict ipar t

of phawger A1 and, st Rpper rblaggsufdCoo39£68853h ¢ .

Plunger 41 is biased by neans 0f an extension force

of sﬁ@i%@lﬂz?t%geshﬁﬂﬁniEhﬁiEPW?F ifh&rrpPhéed to

gi sconaect efiadse Pl acedi at 4gnea@f sﬁb@ﬁi ng g@gi.t BONpithger
i sconnect.in sitiion, and. 18 the_ground.position. .

i o s iR pcBeneleins bptcradPRE bR RoresAen
hol eAfidrp ti sébhnést dngwnpostt £6nh3818, for hbbeihgr .

0r oundls POSUA |91 3161 scbfinbbE 8§t AL ee WABD bRCHBIWCIrGS

supplied to 5 electromagnetic coi 3, as shown 'in

Fi g.980upd upettian PiChiasked mavedpiedai ateke

100NMpLesse DN Bl ¢8€4 1 OBoa ARA3 PI Ds44Dybsagiawn out of

hol e @@g glogéng osition, 31 di scon eitlngoggle

31B, L 1> bl e #orshy¥bund pbsit / on™31e2tol6¥hoded it a

st aterddngd@red nopi votaksboaed 3t asrpghet ahlyee [£@056]

As ' | g. n eyer ' rr

ot o aiyeh &9 day g LY S b 35IS oY) ABRRRCLR 3

| eve?rlumgr otksithe aaveneherefa ploagerommand ascase

18herer 2ok £$81 ONIRNLA T 8rdm 87 LOREPHS! ¥ohssHed phhemLa .
Ce”téﬁicf Pééffy?o{ﬁéogéfety of the operator is secured
for movable contact 7 not to be moved to
either the disconnecting position or the élosing
position during the maintenance and inspection at the
20 ground contact side portion.
[0057] As shown in Figs. 9 and 10, one end 45A
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

19



Specifically, the safety of the operator is secured
for novable contact 7 not to be noved to either the

di sconnecting position or the closing position during
t he mai ntenance and inspection at the 20 ground
contact side portion. [0057] As shown in Figs. 9 and
10, one end 45A of manual |ever 45 is rotatably
attached on main shaft 4 and a nmanual operation
portion 45B at the other end thereof is projected

4 I
cur et LA 8P ERERU o Bl hBLLE 267 Bawand
Manuzihal kverdidBeterf bhardthavilhgmatear gér mgiiamsogy

t'"“b$£%a9ﬁa@?éegn@f15@@@rpeﬁsnogh9kenq95 418 Manual

lever 45 1s formed wth pl unger nove
al | olifre@! hol%lE%%:Pﬁ§$@gﬂahPé? 45€féﬂﬂe9196ka§01§

passgge hebeyomhihshcsa8daGeeATBREBLEoRBER BAHL onQfy a shaft

[ un 41B | unger novenent bl ock hole 45D
hordr hit 2or TL8 ek B0 Forae  SC38°8! Bok“Ranepas s20e hole

I nt e4$¢ nked bHdotkisohel €585CA hausngnaspsiakl €6 is

ona TasEateR 06 S AT he s B B KonBALERER D
45C bmee bl eekl héPR andsmannalcoairani dated with each

10t heg §@S?§@£y4a §Qa§Epp@?ﬁéﬁoﬂn4aé19§nmgéhan1sm
comuni ca bet ween passage_hole 45C and bl ock hol e

45D, SRR RETSAT spRFRENA6 Va1 ASRal | ed between drive
mecheni soedAPBE t ABBedi BRet mahlalOBeand EBNHAly k@t@mably

corper iR CPR: B nal SUBRT P B0RY o8 Hol AT b8 ored i

manuafamleser 45 may rotatably be nounted on a

1SUPPPHS & 8P Shaﬁéx@@tthoﬁgfagibﬁeofCRQHggﬁ'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, inserted
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



15 [0059] Next, an operation of manual |ever 45 wl|
be descri bed below. As shown in Fig. 11, in a case
wher e nmanual operation portion 45B of manual |ever 45
is placed at an upper side of an opening 48, main part
of plunger 41B of plunger 41 is 20 placed at passage
hol e 45C, as shown in Fig. 9, to be in a novable
state toward pivotal board 31. Hence, in this state,
plunger 41 is noved in a rightward direction of Fig. 8

due t epsion ring.42. n F| L 25
a p.no%ﬂ%?é %ng§§ i@ls gl?or 2%3 ?Wﬁeyﬁger?e&
|ntqphw¢@edot0@ao@nd posnteoan¢EWaﬁd g rpesiibinoned.

Iﬂa??g%ﬁA‘ in Sﬁgf@r 'Q§eét59?c9?&t'on 41E, nanely,

et ween main part o unger 41B and stopper
fl angeeac e hbyed 3taﬁdpé§Pt|oﬁtthlgotﬁﬂﬁuaFemév@P

4,5 §9060) Jhens asrdgastedob¥trarbrakesnkirg . of Fi g
manual operation portion 45B of _manual | ever

|s Hppeds f TR RN Bpped - side BRANHBENPRGEASILE E’@rélon
| onetSBi te. edagbdiswitiiea NBokabokeven 45teppep yolredon)
tomaﬁ counterc ngMﬁse d|r ction. wth_main %haft 4

as a uIcru%$ Tefer tonﬁrag a 8318? SRflPﬁ,S ti me,
tensi@®molb spif n‘ghaeengaeﬁmenuebet:wesnomenaalew@leg\ﬁt ion

iﬁhenpoﬁéléﬁoM@B'Qnﬁ Qooﬁl4sﬂaﬂgake9%§§éh'° hROKk@Rq

45B 1s engaged wt ortion (ste porti on)
48A ?‘be%‘?%r%ftE%“%h%?g?PBaneﬂél oA §s.1ﬁﬁ§eﬁ6 Theoe1ranual

| th@v@ﬂga@eﬂﬁnplb@twemnnaﬁuabpepetat Id@.ﬁeci;@.o}mortfol on
45B éﬁg hook 48A |$ releg § c he stor.ed ener
S G8eh

Prrsbias e FerBadche o Ren e i ar o B s A Sy gt

t ension Sprl ng lﬂ%
is p$w@pe@r|ﬁTahoopbosktehdlpecbte& tovehendi. r deniverd

1@e301é@§g @§f9§er@9gti§tCQnEQEE€QOHﬁngore 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 abowve, 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 41lE into
a block hole 45D. Shaft 41A between main body
portion 41B and stopper flange 41C is
inserted within block hole 45D to block the movement
30 of plunger 41. Hence, even if, in this state, the
close command is erroneously issued from the central
control porticn, electromagnetic coil 43 is energized

and plunger 41 is tried to be moved, one end portion



stopper 47 to block the pivotal novenment. Manual 15

l ever 45 is reset at a position before the start.

Then, manual operation portion 45B is noved toward an
upper side and plunger 41 is in a state enabled to be
passed through passage hole 45C. [0062] In the

enbodi nent descri bed above, when 20 pin 41D of plunger
41 is, for exanple, inserted into hole for ground
posi tion 32C, as shown in Fig. 7, shaft portion for

hol &, Al By £ AL Vpar gkt o f&ﬁg@?t@@gnlgabenﬁﬁﬁke@fWLth
pl unger 41B and ~ st opper flan 1C s noved at the
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41. gﬁng vegahf Eglg state, the close command

is er oneous?y |ssued ron1?he central contro
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41F o nmai n part of g unger 41Bis contacted with a

si del@¥pFhce oFlﬁan& |SP@Véra4sontﬁ9§ CLEEVptuRderthe

1waNNgtoBed Y edonkenseguenhlyoneacsabaky of the
operator |ocate 5 contac%hdurlng t he

nain?%héﬂ%e5§hECFﬁ§p§2t%gnPHSESPaPPSﬁ ParrFe secur ed.

I n ovperamdodsepfanher dbneousecperat Mar rios spricvdetsed
S0 t ?1 [hgo gﬁe gsogr&hQWQEeF@goa,ngat%% %@cwe%%s of a

[ 006 ows a control circuit of
grouﬁ@mdfgé@ﬁﬁe@ﬂoﬁheAﬁyd@néU6¢a§@sﬁf E@ﬁté#Q¥HWQﬂﬁ9¥lbed
16/ '§19@§Q§dbgékdngnﬁh§1gﬁﬁﬁéabk@n1@%u%@€when the cam is

dlscoTQggtort QLgrglggﬁkg p031tlon, the disconnecting
position, and the ground position, respectively.
MS4 and MSS5 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. MS6 denotes 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 ié rotated in a predetermined direction

so that movable contact 7 1s driven at the



M5l t hrough MS3 are switches operated by neans of a
cam fornmed on the side surface of the above-described
15 pivotal board and signals are issued when the cam
is placed at the closing position, the disconnecting
position, and the ground position, respectively. N34
and M55 denote switches fromwhich signals are issued
when the plunger is interposed From anong 20 the

cl osing position, the disconnecting position, and the
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portema. cfhehe etepprogagnéescofl uhgepidbtiad eceirtded,
a | ogkqof Lhgepiyabal Dearfols.reheaseds aadogmtor 37
is rotated In a predetermnined direction so that
nmovabP@etbnt aBé depsribpdenbaer haccpzddinge sAnéEdE ng

1ROSI f@@ndvﬁﬁgcbﬁﬁeHEM§P|QnC@REéQhalDOVtiOn reaches to
t he 'sconnectinamggaitlon, e signal, of the

{
cor r BRPOALIAY GR t iBYSRPcFBSs RIPEHEE I FEES t he
exci tatbenenfafedl edthonagnstbppphungenndQ o shaple

| . tic pl i
1 nO0 Sk LFATRecRR BT URIER LEoRN R oidpich 1TBR can
and @apdeethsuppigble ponbacli7atsthel sased fi0064] As

1Weschbbed; ROVE. a8eGREIENY b8 LREpptl 9Hiewddt failure.

di sc 5& ngr, an eéternal oper ati on command _causes t he
engag g ans addition, 1ih place of the plunger, an

operation rod may be used. Thus, the manual operation
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
needed. In addition, in the embddiment 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

300 forth. In the latter case, a tip of a piston rod
thereof is inserted into one of the stopping holes
[Q0e6] In summary, the external operational

command causes the stopping means to be engaged with
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to be engaged with the stopping neans. A sinple

oper ati on nechani sm whi ch stops the pivotal board can
cause the novabl e contact at the specified 15 position
to accurately be stopped without failure. [0065] In
addition, in place of the plunger, an operation rod
may be used. Thus, the manual operation -by the
operator may cause the operation rod to be inserted
or to be drawn out, in other words, may 20 renovably

be atfachedoo | AyafdhhLolnal £n@npsshectr amanetiL iype
Ybe p
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fort@rlbg EHkaaEEeEnaaSEhﬁ p&bet%ﬁ ﬁoﬁh%%p%fr%

thereof is inseried info e sto
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QﬁUSB6a2893§tQ@ppBGVHBéBSw&thﬁoﬁﬁgigﬁdde%Hn%3 the

stop mean taI board .may be  stop ed
PR oina  8nhel 1 Ehr pBeerPBReC g arediman T15
connand hoteuties grnandapoepenahldﬂc oomed, and

coggﬁﬂgétéycﬁog§dagtGLSFggggﬁg egqg@%g %l%@df%r

ni catli on coman
her erpaddY e, CPNUAEEl 7bbar Be3moved E}pv@tl@@llnﬁi position A,

1accoag§asﬁn@ttbngh§oé@vaHtBonaaa bheundrive shaft 36
and, the al _notion of pi'votal board pivots

mai nPSRLF 02 nathUStﬁﬁmedB§5FHC§f is provided with

hol eréoreghmpiag 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 to assure the holding thereof.
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posi tion 31A hole for disconnecting position 31B, and
hol e for ground position 31C on the pivotal board at
positions corresponding for novable contact 7 to be
noved to closing position A 15 di sconnecting
position B, and ground position C at the sane

di stances. For exanple, when novabl e contact position
7 is caused to be stopped at ground position C
plunger 41 is inserted into hole for ground position

20 3 i 1 d |
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[007 escCr i er el nabove, accordi ng
gr oURRE Hy 5¢nnector in the present invention, the

16Xt egd £ Opes S 190 SANPRND-SRURES t he engagi ng

(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-secticnal view of an
switching compartment cut away along 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.1l.

[Fig. 5] Fig. 5 is a cross-secticnal 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-sectiocnal view
representing the relationship between the pivotal

board and the drive shaff arranged within the drive

25



10 neans to be engaged with the stopping neans to stop
the pivotal board. Thus, the sinple operation
mechani sm whi ch stops the pivotal board can assure

the stop of the novable contact at the specified
position. 15 Brief Description of Drawings [Fig. 1]
Fig. 1is a front viewrepresenting a ground

di sconnector drive chanber in a preferred enbodi nent
according to the present invention. [Fig. 2] Fig. 2 1is

a ChRsss a 20 proximty of a right
si de sur ace 0 J(‘%¥\Iound di sconnector shown in Fig.

1. [Fig. BFid g_'r flr% al ckoss-BREE{dhbY 9re@sopeghional
SW G G- GOnPaId LSUuc amay; Al PRO-R LiPepAor A kBd is

Frg 25 4 . 4 is a cross- sectronal Vi ew
&nﬁﬁEQﬁénﬁﬁ§9r%;?ﬁ?&&%%%aﬁ%%? and drive chanber

_But avay[ Bl@one H‘lqle B is B l}_ﬂafttgaﬂ-ly[fﬁ@ss5be5tgon51

i's a.cross: sect i Vi e epresenting e pr oxi

of &S A i ey e TR aCBF: bEPDOG Y rod

showrs idrdgsou2 and-ie si{ch@m@]h&lg 6is a

Cross-sec al i sent e Lonshi

bet ween tltﬁng%tafméboar&§a%d é%%t%gf%% &%&%? §nglonal

ar r FGFet SRR LI HEHrd VL P bardh SEowa $haﬁFgOf5the rod

1bFi g.s Hlddap oidisia Pagddddy KE0ss sectional  view
oo ooet g 2 st MUED 2R P g 50 g
par trieqzlﬂe;sarrtorssg secttiamal in witelhe e@rﬁﬁ&hlr—dﬂ@ar&eﬁéﬁt e
St Oyyl ng |%ef_t "?Lé)grécgel%:o&aggd g"hgtva%\??t a}lg);y cr%Ole
sect i onall Fig. 11 is a partial front view of an
15 operatlon 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 [ao72]
l---ground disconnector, 1A --- 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 conductor, 24B

-~= bolt, 25 ~-- ground conductor, 30 --- drive



view representing a state in which a shaft of the rod
10 is placed within a passage hole. [Fig. 10] Fig. 10
is an explanatory view representing a state in which
a smal |l -dianeter portion of the rod is 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. 121
Fig. 12 is a control circuit diagram of the ground
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si de electrlc equi p --- cont act,
--- $oler shupbry, 399 ???fsmﬁtcﬁFhQGSQhééﬁpaﬁﬁﬁenr zﬁcond

- - Phe, sRAA; - -3bpl lT—Zé&naie BHEew 235" =--9r %%‘hng
contﬁgr 23 ---conduct 24 --- insul atlng bushi ngs,

24A =2 ??W%}%a?c£%%du§§%r“2%%18 SCrgfyt 3725~ motor, 37A
1gr ount goivdilct ogeaBp 37B dri-veeldd, ﬁeehanksﬁhlversal joint,

ol oorhg postish prstulele BBbRL: PG, ttanbugrRg 10—
p03|Q#%ﬁﬁIQMKgﬂetlﬁo@bum@¢rgrébnd- podi t #dA, -32 shaft,

Shaf4lBrE*ﬂtm£EhFEHEtQ@f §§unge§ ph@&eh—33éto %? #1ange
surface, 34 --- haped arm , 35A --- %8 -2 !

nut , -2 Rite Lt sepate. paFW@nsﬁarthoé@B 42~~~
15- - fapsingly i 42-shadlecB866hmagne86€0868il, 44 --- attachment
plate, 44A --- bolt, 45 --- manual lever, 45C ---
passage hole, 45D -~- block hole, 46 —-—— tension
spring, 47 --- stopper, 48 --- opening, 48A --- hook,
A--- closing position, B --- disconnecting position,
20 C --- ground position.
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drive shaft, 36D --- female screw, 36E --- bearing
for female screw, 36Y ---nmale screw, 37--- notor, 37A
10 --- pinion gear, 37B --- gear, 38 --- universa
joint, 39 --- drop preventive supporting attachnent,
40--- el ectromagnetic plunger, 41--- rod, 41A ---
shaft, 41B --- main part of plunger, 41C --- stopper
flange, 41D --- pin, 41E --- shaft portion for hole,
42--- 15 spring, 43--- electronmagnetic coil, 44 ---
attachment plate, 44A --- behtar¥§ --- manual Ilever,
45C --- passage hole, 45D --- block hole, 46 ---
tension spring, 47 --- stopper, 48 --- opening, 48A
1-- hook,a é\rocm@' @Ssa@nﬁ@stbironcoﬁpnsldtgsconnecti ng
osi tion, £0r round ggs Ltion. th1 1. A
%round dl%c%ﬁh%c§%? cBHPPFEFNgD Qcﬁoﬁﬁﬁﬁc§hﬁﬁt a

BlvopEﬂotmlamcmEMQHteoﬁAhhpavoﬁamlbohah novenent of a

Ri votal bgaﬂgVaélg g?M?QLE ﬁ?”&% '@%%% £ %h%% MRNia
shaft via an ins Rari sn1an& Vot ed
50 cont Besulating hl@nksmpahanesmr enﬁapﬁmé@dc@m a:@tntact

RO ti, 0P JrSE8 thgenﬁéaﬁ kngt abhedoanathe pRirkqical;
board 8 for s pi ng the novabl e cont act at a

gpeC|f|edSQOBB§F?|%ﬁanénaniéaéﬁaggpﬁgtﬁﬁaﬁév€ﬁ@dg@@ard
W t hf¢ hesstppphiigtheansvablei Boh€apenae ko spcatieydna
%peggé%g , coman for 12 maintaining the pivotal board
gp%%’s?% e. 1 2. The ground di sconnector as
10l ai med i engaging lpeagswhergegadt keétht oppi sgompdms means

1“10”13{}13%%5‘?1%%"%'53{ Qf{te§n§E°BB%9QtQBhe%onﬁ%%® for

st oppi ng eing formed_in a t-an
1di refé%%%ﬁaW%%grEQ%eE%VPBaé heprdspf écétC’EP@Id sate.-
pi votal board, and the engagi ng neans |ncludes 6 a

rOd thChThe E?Xﬁgd'gigcghﬁgg Bgnagrggg %2 1%pcﬁg%m 1,

wherein the stopping means comprises a plurality of
stopping holes, each stopping hole being formed in a

right-angle direction with respect to a main surface

2

3

4

5 of the pivotal board, and the engaging means includes
6 a rod which is moved in a direction orthogonal to the
7 main surface of the pivotal board and its tip portion
8 of the rod is inserted into or drawn out of any one

9

of the stopping holes,

3. The ground disconnector as claimed in claim 2,
wherein the stopping holes comprise three holes of a
hole for closing position, a hole for disconnecting
position, and a hole for ground position, the
engaging means being inserted into and being drawn
out of each of the stopping holes, at specified

positions of the movable contact of a closing

0 - oy o W N

position, a disconnecting position, and a ground
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7 main surface of the pivotal board and its tip
portion 8 of the rod is inserted into or drawn out of
any one 9 of the stopping holes. 1 3. The ground

di sconnector as clained in claim2, 2 wherein the

st oppi ng holes conprise three holes of a 3 hole for
cl osing position, a hole for disconnecting 4
position, and a hole for ground position, the 5
engagi ng neans being inserted into and being drawn 6
out fsiqacdhy of the stopping holes, at specified 7
positions of the novable contact of a closing 8
position, a disconnecting position, and a ground 28 r

9 pasitiame Jgﬁounweujggwnde@&@ﬁowe@wm@@ ¢hakiedekn

glth r . 2 clai q{ ein the rod is biased in a
di on Fowar dHE Kt o%b ot2sPhySRdatt Bf a 4

Spridig:ea:td%mmwrcartma(csﬁmpnmgokﬁohas%y means of a
e C e portion of the 6
d%{ﬂﬁg%@ radvvr%hoor{él'?% é%élg@a#i(?%egét orgpl ng hol es

? agdiamsirangsreest iy ¢Q)1rleecajise$1et1$@rth}g parbicffhef the

gr oundy dics N i o
Er ecedi.ng cl a%@t%&oﬁ%ﬁ ﬂwm‘}qﬁ‘? 2‘,9% %‘g ?%0 % 1h holes

rralaiga&”aﬁfetaerblﬁo?ltri%rﬁqlfﬁ%t@% Wt cHPRLPRnual | ever 4

is inserted in order for the tip portion of the rod 5

o eckanl b Lo ook ony e o Ltg slogein, or
2l altrln65 Prezsamgmalcnlam réaritatolgves, i shéoehmpdthe ha«iehas
8 | aragfa1i3 ﬁﬁ@ﬁ ﬁm&hecl'gﬂ'ﬁ@ ewhfcf:htgemgﬁqﬁaﬁngever

t he nmanual ever conpri ses nmovemnment oW n

ﬁol &5 Jébﬁﬁrit@ﬂ dd! (YT W ThvdnentPeftite eHdthe rod
the th dideacidion beh WHh ddei 4108l dsy | hiseréed-hbesebphbong

gr holes.

6. The ground disconnector as claimed in claim 5,
wherein 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
configured to allow a movement of the rod in the

the rod is drawn out thereof; and a rod movement
block hole formed in a state communicate with the rod

1

2

3

4

5

6 direction in which the rod is inserted thereinto or
2

8

9 nmnmovement allowance hole and formed to have a smaller
0

1

11 diameter than the small diameter portion of the rod

diameter than the diameter of the rod and a larger

12 and wherein the small diameter portion of the rod is
13 accommodated into the rod movement block hole to
14 Dblock the movement of the rod from being drawn out of

15 any one of the stopping holes.
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7 the rod is drawn out thereof; and a rod novenent 8
bl ock hole fornmed in a state communi cate with the rod
9 novenent allowance hole and forned to have a snmall er
10 dianeter than the diameter of the rod and a | arger
11 dianmeter than the small dianmeter portion of the rod
12 and wherein the small dianeter portion of the rod
is 13 accommpdated into the rod novenent bl ock hol e
to 14 bl ock the novenment of the rod from being drawn
QUt Pf lﬁh@n r@@ﬁdqélég n§é898£n95h8h§§mea91$ ElaI%e6
ground di'sconnhector as claimed in claimb wher el n
Zhe winakrin | thernanga bnkeénd hagopadl §ng atlffa@ﬁéémo

the fodcsdafto aﬁwe an@u{oghagtf Qh8eal §1v6t@h@V|f@%@ef Qs
t he manual | ever %%neans spring and ‘wher e

AhePIRELESD HOFtFR% BROVAL }%HG sbg F‘ﬁé&st 8 i tsmrﬁng
any oNe @ﬁetaﬁnst@mﬁmnghaofgp parzlbnagfnghéomea ?% A

rin auses the sna Lapet er pOI‘t t he
bog Dot pR e R R ur (arR ShalRbS5soRshB ke ek k
ﬁoléblassmgjﬁ@rgeouﬁdtuesspnmegtoauassckaenﬁmadﬁ cliaimater
% pog?%fesﬁl 8¢ Dfie TBIYAL o | BYCEBASACERNYAL HORCRRH 9bg

ron at a free end thereof projected externally
2 frepvaneopepl pgkidgtall ed on a drive mechanism5
conpartnent and a | ever engagement portion is 6

install ed_at one sid ortion of the ening.to
o eeBoa dohh hSrRetSiREOERaE:RE harcdBiReRR sl 7.
& i nwisedeinf ohethennmahuakveeveast hr maghabhiopk ralte on

| t t] LS. h
e BEL SRS eR BRecBbeothestotlhehegned
The §reundndieebhnécioptaslefapped AAidRy VeREAGH S

tshe @6§§§9tﬁ8n6|QhHBa115059UghgégemﬁﬁﬁepBrEﬁ%nS15
dlsconnec or includes a drive shaft to pivot the i. Qe

pﬁ votBFthoard ahdoWRef efif PﬁétaPvafsﬁ&Ft OPRO G Fe d-°

pressed down against the biasing force of the spring
8 in order for the manual lever through which the small
9 diameter portion is introduced within the rod

10 movement block hole to be engaged therewith.

9. The ground disconnector as claimed in any one of
the preceding claims 1 through 8, wherein the
disconnector includes a drive shaft to pivot the
pivotal board and wherein the drive shaft includes: a
motor; a 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

[» TR B S N S N

shaft into the pivotal movement of the pivotal board.

1 10. The ground disconnector as claimed in claim 9,
2 wherein the drive shaft includes: a first drive
3 shaft; and a second drive shaft linked to the first




5 notor; a drive shaft revol ved by neans of the notor
6 and a female screw installed on the pivotal board 7
configured to convert the revolution of the drive 8
shaft into the pivotal novenent of the pivotal board.
1 10. The ground di sconnector as clained in claim9, 2
wherein the drive shaft includes: a first drive 3
shaft; and a second drive shaft linked to the first

30 S 4 drive shaft via an universal joint and wherein

% na&?avg §ﬁ%§@'%95 ngg%s§§0§%Qquﬁ%% %%ereln a2 male

esce
5 screw formed on the second drive shaft i1s screwed

& intoe the female screw.



