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GAS The present invention relates to an insulation swi tchlﬂ&$ ar atlﬁ
enpl oyi ng an envel ope whi ch encl oses theie_i n at |east two %/99
switches and a cl osed type*switch such as a vacuwum:-circuit breaker and |§
filled with one or nore insulating 5 gases so as to prevent one of t he
open-type. switches from being affected owing to high-tenperature arced

gases resulting fromcutting-off operation of the other open-type swtch.
As is generally known, an insulation swtching apparatus 10 includes a
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as, such a ' apparatus, it is’
gesi rable t If”?[ mxmgﬁfém%m'ﬁmgﬁz&dum ng t he

di stance between at | east two adjacent switches, wthout causing
short-circuit between 15 the two adj acent switches One such smal | -si zed

i nsul ation switching apparatus has been disclosed in Japanese Patent Second

Publ i cati on (Tokko Showa). No. 4-35966. Fig. 9 is a schematic illustration
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desi gnat e b@l&tmnt&geff repsrationy eify the nother cpen-type switchespective rotat abI
bl ades 10 and 11 are held horizontal, a main 30 <circuit is maintai ned

closed. In the che.t hat thﬁ t bl ades 10 2
s i1s generally known, an insulation sw1tch1ng apparatus

10 includes a plurality of switches in an envelope filled with
electrically insulating gas , such as composite gases. In such
insulation switching apparatus, it is desirable to minimize the
total size of the apparatus by reducing the distance between at
least two adjacent switches, without causing short-circuit between

15  the two adjacent switches. One such small-sized insulation
switching apparatus has been disclosed ‘in Japanese Patent Second
Publication (Tokko Showa) No. 4-35966. Fig. 9 is a schematic '
illustration of a prior art insulation sw:tchmg ‘apparatus described
in the above Japanese document. Referring now to Fig. 9, the (

20 insulation switching apparatus includes an envelope 4 filled with
electrically insulating gases, a first closed-type switch 1 such as a
vacuum switch -tube, a second open-type switch 2 which includes
a stationary connection terminal 12, a stationary earthing
terminal 8 attached to the envelope 4 and a rotatable blade 10,

25 and a third open-type switch 3 which incluc - a stationary

- connection terminal 13, a stationary earthing .erminal 9 attached
to the envelope 4 and a rotatable blade 11. Reference numerals
5, 6 and 7 designate bushings, respectively. In the case that the
respective rotatable blades 10 and 11 are held horizontal, a main

30 circuit is maintained closed. In the case that the two blades 10

—




~and 11 are held vertical, the main circuit is connected to earth. Wen the
two bl ades 10 and 11 are held in their neutral positions between horizontal
‘and vertical positions, the swi'tching appgarat us is conditioned neutral. As
se&n in Fig. 9, the second 5 switch 2 is arranged below the first switch 1
in such a manner as to offset slightly to the right side, while the third
swwtch 3 is arranged belowthe first switch 1 in such a manner as to offset
slightly to the left side. The first switch 1 is connected to a | oad
through an electric conductor disposed in the bushing 5. The 10 second
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t hese condit AHNYE: wﬁ%r? SiEeuit, br °§3¢§YP3 switch means that a
pair of electrical contacts are sealed in an arr—trght fashion by way

of a closed envelope so as to prevent arced gases created by cut-
off operation of the other switch from bemg introdueing into an
20 electric arcing reglon deﬁned between a pair of electrical contacts
disposed in the. enclosure of the closed-type switch. In such a
'closed-type swrtch since electrical contacts are essentrally sealed
by a closed envelope, the closed-type switch can insure a
N -sufficient dielectric strength -against transrently remamlng arced
25 gases, while. mamtarnmg a relative distance to the other switch to
a minimum. In contrast the open-type or non-closed-type switch .
means the opposrte type to the" closed-type switch. In such a
non-closed-type 'switch, -arced gases can be discharged to the
outside - ‘thereof, when current flow is blocked by cut-off operatron
30 of the switch. :
| * When a main circuit is established, i.e. the first, second and
~ third switches 1, 2 and 3 are all conditioned in their closed
“positions, a loop current flows across the second and third
_ switches 2 and 3, and"a load current flows across the first switch
35 1. Under these conditionis, when one ‘open-type switch 2 is



- 3 - opened to release the loop, electric arc is produced between the
novabl e bl ade 10 and the stationary connection termnal 12 as the | oop
current is blocked. As a result, arced gaSes heated by the electric-arc are
di scharged and diffused. Even though the 5 diffused arced gases reaches Yo
the first switch 1, the first swtch 1 exhibits a high dielectric strength
enough to be proof against transiently staying arced gases, because of the
cl osed-envel ope. In addition, since the distance between the two adjacent
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of open- vacuum switch tube, a vacuum circuit breaker or a vacuum
interrupter,  surface creepage will take place along the
cylindrical surface of the insulating vacuum envelope of the
switch tube, owing to a portion of arced gases produced by cut-off
operation of the respective open-type switch 2 and 3 and
20 scattering onto the cylindrical surface of the vacuum envelope. In
this case, dielectric withstanding voltage characteristics of the
vacuum envelope can be degraded. Accordingly, there is a
possibility of short-circuit between electrodes of the vacuum
switch tube. In case a vacuum switch tube serves as a closed- o
25 type switch arranged in the vicinity of a plurality of open-type
switches, there is a drawback that the distance between the
closed-type switch and the open-type switch as well as the
distance between the two adjacent open-type switches must be
set relatively long. The total size of the apparatus tends to be
30 enlarged.
The insulation switching apparatus usually includes an
envelope enclosing therein a plurality of closed-type switches
such as vacuum interrupters in addition to a plurality of open-.
type switches. The conventional insulation switching apparatus
35 equipped with a plurality of vacuum interrupters is shown in



type switches. The conventional insulation switchi ng apparatus 35 equi pped
with a plurality of vacuuminterrupters is shown in - 4 - Figs. 10 and
11. 'Referring to Figs. 10 .:and 11, the insulgati onigwi tchi ng apparatus
i nclddes three vacuum interrupters 1 respectively operable in three
di fferent phases and di spos&é¥in a closed tank or “&fivel ope 4 by way of an
insulating frame If. Each 5 vacuuminterrupter 1 includes an axially
ext endi ng upper novable electrical termnal la having an el ectrical contact
at the inner end thereof and an axially extending | ower stationary
el ectrical terFRigsalld anda¥ing Referingttoi Figs.cbOtand bl, the insulatiomnd
t hereof. The o Welgle e stat ioRaryemapal, b s 10 eganqct ed
. through a coil ga?g{gngéwée%?‘f?cgfdlﬁﬁgﬁcF(E)_l?’eljﬁvl\’r#r@h 1@&%‘2%8%}?03m ds the
exterior of tIrespectévelye operableudn shreendiffesent phasest ande dipposed; inata on
bushi ng 14. LSy T o BAFeld bk 4rq3é A téF Ghnsuldtihg fia t edB4¢h an
el ectrical C(?r}: Egﬁ)ﬁ ._e,Of;?ﬂ?ﬁzlf%ﬁfhe_ uﬁﬁy p(g; ?ggarsglofl .he ?gﬁ]al ii?ahi S
slidably réceivasuum lfﬁ?"'@ﬂtﬁhg;‘s%&@eéoﬁﬂaéﬁl_ ' f ?‘T‘ﬁ_ 106t AR to the
i nductor |e. AnbohBleal¥cteial derftinahafd Hav'ﬁgumpe@bmidalacbnmget ithe
mount ed on the,_envel ope_ 4. The _ocferatl n.%@haf 18 i s connected to the
movabl e t er mi nANEF ;eRd  theggok an _ima@é‘,l o teRding 103vek i SSAUPDAY enent of
_theF_Shafallg ﬁﬁuéﬁicdllhﬁbmﬁhﬁlm mvmgimg @h: telliklectiibalteonnﬁa:cal al* atheAimtmsg seen
in Fig. 11, the genyel ope as substant i g ectangyl ar. fla end 4a .
in such a nmanrfél¢ A8¢€k 'bedml%le? 'eﬁp%rffiaoéttﬁﬁgtah%mwgﬂai(W% ng Fig.
10). As shown ¢onreicted ithrougle ®pmil nbd etod ata electtieahdnidugtor Ita evhichby a
lid 4c, in suc ner afy. L Yo |4 o0 1ahl y f:Lt Led, opt t he
flapged end 4a%ggggq§§%q{hggh§ee_%%§r}gf n&fantﬁg_i rghtglgg t %'as?hi gﬁ‘ghbg ir}rleaé%llglse Tof
bolts 4d. \Wernsasecpenétratet the doswiationohushing 4t i ©n sthie: other hend, cthe
shown in F'.gs-mﬁggﬁ&d téﬂmi.rﬁér ?.ﬁ g cbficéRd &6 anceléeudtil conduchoede, so
together in accordance wth the follqwi.ng order. ?10 . . Ei.r_st of adl,
t he i nsul at i orthat ARes opter (ReIIRk =Mu9? the’ terminal la is slidably receive
15 by a ring-shaped contact lc firmly attached to the inductor le. A
rotatably operating shaft 1g equipped with a linkage is mounted
on the envelope 4. The operating shaft 1g is connected to the
movable terminal la through the linkage, so that the rotational
- movement of the shaft 1g causes the axial movement of the
20 terminal la. As best seen in Fig. 11, the envelope 4 has a
substantially rectangular- flanged end 4a in such a manner as to
be widely opened at its rightmost end (viewing Fig. 10). As
- . shown in Fig. 10, the -opening end 4a is hermetically cove're_d by a
N lid 4c, in such a manner that the lid 4c is detachably fitted onto
25 the flanged end 4a via a packing seal 4b in an air-tight fashion,
by means of bolts 4d.. When assembling the conventional
insulation switching device shown in Figs. 10 and 11, parts of the
. device are usually assembled together in accordance with the
following - order. _ - '
30 First of all, the insulation frames 1f, the vacuum
interrupters 1, the inductors le, the bushings 14, the inductors
14a, the coil 1d, and the operating shaft 1g equipped with the
linkage are inserted into, the envelope 4 through the opening end
4a_and mounted on the envelope, in that order. Subsequently,
35 predetermined performance tests are made to check various




interrupters 1, the inductors |le, the bushings 14, the inductors 14a, the
coil 1d, and the operating shaft 1g equi pped with the |inkage are inserted,
into the envel ope 4 through the opening§end 4a and nounted on the envelope
in that order. Subsequently, 35 predeternined performance tests are made
to check vari ous - 5 - functioning of the device. After conpletion of
the tests, the lid 4c is fitted onto the flanged end 4a via the packing 4b.
Thereafter, the envelope 4 is filled with electrically insulating gases. In
t he previously-noted conventional insulation switching 5 device, nmany parts
of the deviforctioningofr thed device. onAfmrdeom‘pleﬁien eof dheptestsynthe lichdtb ti on
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15 Necessanly, an efficiency of assembly task is lowered. As set
forth above, in the above conventional insulation switching
device, it is difficult to automatically assemble the device.
Additionally, the conventional switching device suffers from the
drawback that a large number of parts are required, because the
20 device requires an additional part such as a packing seal 4b as
well as essential parts such as vacuum interrupters or the like.
The flanged end 4a is ordinarily formed such that a rectangular
thin-metal frame is welded onto the opening end of the envelore
' 4 in a gas-tight fashion. As is well known, electric welding at the ~
25 opening end may produce excessive welding distortion. Such a
flanged end structure itself requires a skilled task, thereby
resulting in a long weld time.

It would, in view of the above disadvantages, therefore
30 'be desirable to be able to provide a small-sized insulation
switching apparatus with an envelope filled with electrically
insulating gases and enclosing therein a plurality of switches in
such a manner as to prevent one of the switches from being
affected by arcing gases produced during cut-off operation of the
35 other switch (also referred to below as "arced gases").
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" desi rabl e to-be abl

e to provide a snall-sized insulation swtching

apparatus with an envelope filled with electri cal_:! y insul ating gases and
enttosing therein a plurality of switches in suchi#a nmanner as to pr event
one of the swtches from bei'ng affected by aroing:igases produced during
cut-off operation of the 35 other switch (also referred to bel ow as

"arced gases").
smal | - si zed i nsul at
electrically insul

swi tches, so that tt

- 6 - It-would al so be &esirable to be able to provi de a
ion switching apparatus with an envelope filled with

I ng. gases. and encl osing therein a plurality of
e"g‘i‘gféﬁﬂ% b5eteiicAbln o B abdpate Arovide ghes i s

shortened to asmehi+aigedhinseldtisnrswigchime abpiratnecwivh eaGhvelbpech. |t

Swi tehi mg appal AL i Eh Je8FetR Ey SBaRleinar i 13 @folresme bianedh a1

el ectrical ly i mduralitggoyagétchesahi sh that theodistanae (begneei ft'@rl:n.ei_ ﬁm:y ?Tt f
[ d .as f {s, | uality o
oL 10, 1 cBSENR, ApREoOLRISRd 5 1 0TS Skl LY

t he product irreSpective o _ [ _
rpanee\of] eprh switalt.ure of an insul ation sw tching

be able to prowes

egree. al'so

apparatus with an evebeReaisé lbedaddi-Avrd a6t b %Il%yté BRGY e B ﬂiﬁ%@ed whi ch

is optimally suitable for automatic assenbl % for the apparatus
i

i nvention provit@8Yladipr ilhghingoaprarasus otky

e present

3is9glh gj&ed thighrriridisy

envel ope whi ch eatelspecsinedl waed eii&@i&ﬂllyc'hnﬁﬁ!&?%_ @alsés{ Q:g?éb '?JaﬁCt E)i)\(/:ver
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structure of an insulation switching apparatus with an envelope
filled with éleetrically insulating'gaséé% which is optimally

suitable for automatic éssembly for'the apparatus.

The present invention provides sﬁitching apparatus

comprising'a gas-tight sealed envelope which enclosgs a

closed=-type switch'conneetéble to an electric load and a pair of

open-type switches respectively connectable to a power rgceiving
eircuit and which is to be filled with electrically 1nsu1ating

gas, the closed-type switch and open-type switcheS'béing arranged
adjacent to each other, and gas-flow guiding means for indueing a

designated flow of arcing gases produced when at least one of the

'open-tipe switches is ecut off to block current flow therethrough,

80 as

to pbevent undesirablé arcing gas flow towards the

closed-type switch and towardshthe other open-type switch,

wherein the gas-flow guiding means comprises a pair of

' electricéarc-extinguishing_guidés respectively associatgd with

~ the open-type switches and arranged between adjaeént switches,

the arc-extinguishing guide éssociated with one open-type switch

defines a pocket temporarily'captufing the arcing gases and
'having an openihg'facing away from the ciosed-type switch and the

other

open-type switch for iqducing the designated flow of the

arcing'gases, so as to prevent the arecing gases from flowing



so as to prevent undesirable arcing gas flow towards the cl osed-type switch .
and towards the other open-type switch, wherein the gas-flow guiding nmeans
conprises a pair of electric-are-extinguishing guides respectively -
associated wth the open-type switches and arranged between adj acent

swi tches, the are-extinguishing guide associated with one open-type sw tch
defines a pocket tenporarily capturing-Re-arcing gases and havi ng an
opening facing away fromthe closed-type switch and the other open-type
switch for inducing the designated flow of the arcing gases, so as to
prevent the atewangsgbheecléseshrtybe@whtich and otier dbherheopen-dype-swipehswi t ch and
t he ot her opegsk V. ol h - i | S L i-gcl udes
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arranged in parallel with each other at regular intervals and in addition

the arc exti nQBPEHYRY dHESM. plates may conprise a plurality of inverted
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efficiently receive .and.extin S e produc el.ectric-ar e Qgas-tight
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ot her in a gasrtigitingwshing nebah rdater mayoemprighta phataddthaefahedral tank
such that a cytti ¥: fq0 i 1€ aped
menber is per géﬁﬂft%&?gfﬂ%gﬁ 158{'{}%%%1 ?ﬁé“?&%?ﬁ?ﬁ% ?ﬁ%’%gﬁgggﬁéﬁcu on of
the ot her U sisapext femféicientdyrenedpe dndeetidngulshe the saneduest as t he

gas-ti ght sealeggdetirdBkarcdf ter nmounting el ectrical parts including the

cl osed-type switch such as a vacuum interrupter and the otPen-type A
swit ches such as é“Foﬁ’cF—'M@?fk sealed envelope may comprise a pair of

U-shaped members welded to each other in a gas-tight fashion to
provide a gas-tight sealed hexahedral tank such that a cutting
plane defining the U-shaped section of one U-shaped member is
perpendicular to a cutting plane defining the U-shaped section of
the other U-shaped member. The U-shaped members are assembled as
the gas-tight sealed tank, after mounting electrical parts
including the closed-type switch such as a vacuum




_switch with an earthing mechanism and a disconnecting switch with an
earthing mechani sm on either one of the U shaped members. Preferably, at
Iea’J one of the U-shaped nenbers may 5 .igclude a sputter-protecting

fl anged portion which is formed al ong the edge ofi:the U shaped nenber, in
such a manner as to be bent towards the inside at 'a right angle to t he
edge, thereby preventing a scatter of sputter caused by wel ding one of the
U- shaped nmenbers to the other fromreaching to the electrical 10 parts -
di sposed in the envel ope. The sputter-protecting flanged portion is
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- iMAstrating I ng aratu

Fig. l is an exploded perspectlve view 1llustratmg a gas-
15 tight sealed envelope of an msulatmn sw1tch1ng apparatus
- according to the invention. ‘ '
Fig. 2 is a cross-sectional view illustrating the msulauon
switching apparatus of the embodiment.
Fig. 3 is an illustration of an electric-arc extinguishing guide
20 employed in the switching apparatus, taken along the line IHI-III
of Fig. 2. : -
Fig. 4 is a cross-sectional view taken along the line IV-IV of
Fig. 2. .
A% ' Fig. 5 is a side view illustrating the switching apparatus of
25 the embodiment, partly sectioned.
Fig. 6 is an exploded perspective view illustrating a
- modification of the envelope of the switching apparatus.
Fig. 7 is a cross-sectional 'view 1llustratmg the msulatlon
switching apparatus with the modified envelope. .
30 Fig. 8 is a side view illustrating the switching apparatus of
the ‘modification, partly sectioned.
Fig. 9 is a schematic plan view 1llustrat1ng a prior art
insulation switching apparatus.
Fig. 10 is a partially .cross-_'s_'ectional view illustrating a prior
35 art insulation switching apparatus.



- 9- Fig. 11 is aviewin the direction of the arrows taken along the |ine
Xl -XI of Fig. 10. Referring now to the draw ngs, particularly to Figs. 15
through 5, there is shown an insul ati or 9wt chi ng apparatus including thre.e'
sets of switches, each set consisting of a central switch 24 arranged
essentially in the center of an envel ope, an upper-right switch 29 and a
pair of lower-right and | ower-left switches 34. The envel ope of the

swi tching apparatus conprises 10 a substantially U shaped upper nenber 15
and a substantially U-shaped | ower nenber 16, as described later. The
respective sets aFi@.obbrifbaeview tnrthe directionnof pthes arrows, taken eatbngi nent ,
the central ﬁw hﬁé})@ XIOBE'Fislgf a cl osed- type switch such as-a vacuum
circuit break ; g ”o. ” raI swtch 15 24 has an
axi al |y ext chidl A8l an axially

textendl lng | ower SReferem(rjnfw et@t the:&ira?ﬁn nqiarﬁléiiilarWEtogflq el ggtrlcal
erm na e .ooeen (0] a L YOl a va e ever Via a
| i nkage |5n 2‘6‘53 gﬁnghﬁbfr%slsté Bgmaﬁnallwuﬁﬁ% ﬁﬁ I ARPATRBIS, i t 1 t he

rotational 2acludingnthreeosetanof switches; etditsez&ommnglgfadtwmﬂd to the
envel ope. A§\6ft8ﬁ”2§p£irﬂﬂn§3§ es%eﬁﬁangcaﬁdu{eo delif N}ewpﬂ 81‘00 Fiﬁevef 21,

for applying a praqper ever S0 a8 Fo Nofie
movabl e t er PRET-Tight | sWitgha2Papnd appairg ofi dlewer-dighhang rlowes- bé'ht ral

switch is cujwitthes BN T %ﬁveRﬁﬁf Y @Hesmftbh?? Jdrﬁgl fkes The
[ ed cont ac

novabl e_t erm nal, 24a,i b ﬁ received b t_ portion
of an effct rd csHbstantially U-shapad cupperi me e2'81| n%cﬁléllst@mlé Uyn the

upper - rightUsshdped 10wep megnlberd 16{ as fﬂ&smgh&rﬁx'ﬂ'ﬁﬂél Pespic @igie” cal
Tt he r st 8, RpeLABE ih citspd aiffedent, pRaths. o, fo. Meretbediment"or
each conductthe Sémral switchc t24 consistglofaa clﬂwdntypsiiswltdlﬁmmak gonduct or
'n an | noul S el SRALET AT BEb sEBy G FIPT Do ERRA MolfeR 15°
an openlﬁyp&ﬂlhti)rﬂlbcﬂma@}'sﬂm&ﬂdmmuppnr emovable electricils terminal
24a and an axially extending lower stationary electrical terminal
24b. The movable electrical terminal 24a is connected to one end
of a pivotally movable lever 27 via a linkage in such a manner as
to be axially movable in accordance -with the rotational
20 movement of an operating shaft 26 rotatably attached to the
envelope. A return spring 25 is connected to the other end of the
lever 27, for applying a proper moment to the lever so as to
normally bias the movable terminal 24a in an axially upward
direction wherein the central switch is cut off, when the ~
25 operating shaft 26 is free to rotate. The movable terminal 24a is
slidably received by a ring-shaped contact portion of an electrical
conductor 28. The conductor 28 is connected through the upper-
right switch 29 to one end of a horizontally extending electrical
conductor 30. As best shown in Fig. S, the lengths of the
30 conductors 30 in the respective phases are different from each
other. The other end of each conductor 30 is connected through
an intermediate electrical conductor 31 to a substantially
cylindrical electrical conductor 33 coaxially buried in an
insulation bushing 32. The upper-right switch 29 is comprised of
35 an open-type disconnecting switch with an earthing mechanism.




- 10 - The disconnecting switch 29 includes a pivotal blade 29a, a
'statLonary termnal or electrical contact 29b attached onto the conductor
28,+a stationary earthing termnal or elefgrlcal contact 29c, a pivotal

| ever 29e having a driven connection wifh a drive.5 shaft 29d and a
connecting rod 29f arranged ‘for interconnecting £He bl ade 29a and the | ever
29e. Returning to Fig. 2, each switch 34 also consists of a |oad-break
switch with an earthing nechanisnthaving al nost the sanme construction as
the upper- right switch 29. The | ower-right |oad-break switch 34 is 10

arranged bel ow.the.central. switch f e qright
side, while tﬁi‘ “I"@F{ goﬁﬂ“ﬁ?‘eé&%‘@é@@ﬁ é1gl|§hs ogélr z?ri]a%é 0%é+]ow tg
central switc btaztrbnuryhtermlluag hor oglestricalo contagte20bs |ac!taacgl'1ﬁde agitpséheof t he

right load-b
L Ont ) oa0- D 2BhaRtlorC 28, % fhtibfaly, ol Yﬁlgahp:iﬂ?n % difatica chiitactelt
| oad- br eak sw29¢heas piuotaleleypmﬂ?elh%mgoat deivean pgpe%gﬁumlg} & fdrive

222""‘(? Stz ati onary %Gqﬂ ?i?l;%a'i‘o&‘é\'@ifgacﬁéggédl ﬁdxe&nfengdmelegngl ade
cpnnegt e _
stationary tethe rhlad 2294)1‘3%@@/ €r cdrerugning, Lo ﬁ i‘oﬂ"’. @’5\ 20

ggpfﬁfhgré? f34r lmsb %e?uis?si m}aommmedmmnch mthnamleafntnnga stationary
rmnal_or e tica

driven connectReshaism g‘a(‘ﬂ‘?g'ealéﬂ%rlt ?@%dgzﬁéﬁd%gﬂé % ﬁa\gée:tggAngPegergnged
for i nterconnﬁghtngwiﬁch B9adcThe alewes-right | koadrbreak S@h‘t@hd’-’*‘bflst he bl ade
34a is piy ?g@%%ﬁ“ﬁ@fb\% ”&Enh’ﬁ? ﬁﬂ& 094" Wifte éi"sﬂ‘%h‘% 8ffaefn®d e to

he bl 2&2 34arightceidecrdile dhe &é@é—?&ﬁ?amd?‘@%” svitsh 4 ikt ¥$rte§'se3“d o
-g&“fgﬁt o 3 g;gmamey cRifaP hrbitcif 24 WWithaa! shightoffses €5 théefoaiteal
to an el ectridaie I t gﬁﬁ?h’éght ﬁ@?gkﬁﬁf( l:tﬁgl l’ﬁ/\é:g F@gg’%g%@gv@%{
i's connected fhe¢ offset b¢ e efir Iowl-breakd setioeh.36 In cadditinmr theedewerng
cireult. TEI';] © right and lower-left load-bréak swnches 34 are symmetncal to
the central vacuum c1rcu1t breaker 24. The respective load-
break switch 34 includes a plvotal blade 34a, a stationary
terminal or electrical contact 34b connected to the stationary
terminal 24b of the vacuum ‘circuit breaker via an electrical
20 "conductor 37 firmly secured onto the stationary terminal 24b , a |
| stationary earthing terminal or electncal contact 34c, a pivotal
‘lever 34e having a driven connection with a drive shaft 34d, and
: a connecting rod 34f arrariged for interconnecting the blade 34a
N~ " and the lever 34e. On end of the blade 34a is p1votab1e between
25 the two stationary terminals 34b and 34c to come into contact
‘with one of the terminals 34b and 34c. The pivotal end of the
" blade 34a is connected to a substantially cylindrical electrical
“conductor 36 coaxially buried in an insulation bushing 35. The
_ central switch 24 is connected through the upper-right "
30  disconnecting switch 29 to an electrical Toad. On the other hand,
" each lower load-break sw1tch 34 is connected through the
cylindrical conductor 36 to a power feceiving circuit. The
'prevmusly-noted constructlon of the msulauon sw1tch1ng
- apparatus of the embodiment 1s s1m11ar to that of the well-known
35 insulation switching apparatus.



previ ousl y-noted construction of the insulation swtching apparatus of the
enbodi nent is simlar to that of the well-known 35 insulation swtching
appar at us. The insul ation sw tching ddparatus of the invention is
different fromthe prior art insulation switching apparatus in that

el ectric-arc extinguishing nenbers 122 and 123 are respectively secured
onto substantially L-shaped portions forned at right and 5 left ends of the
conductor 37 by neans. of bolts 124, in order to induce a designated flow of
arced gases produced during cut-off of current flow ng through the
open-type swtch B msukatmw;ms@bmg appgsatus ofdthe “inventioghtis

el ectric-ar r ed
epoxy marrbe(rihaﬁ"%éili:lglﬂ‘ém Qﬂfnggi??aa ron (ﬂtg% cﬁﬁ? %ﬂrﬁ*ﬂa%/eﬁ* gggp
arranged i n ¢lestziq-arc mtmmhmbnmemb@ré 1582 @ﬁ,‘;»e”%ﬂ%‘@’eiﬂc
i nter connectseaarémeoﬂtw saaseddtfdn)pllaimpaaZ oarﬁ@n%Z&‘brmba &ddﬁgmnanahe

ext i nou Shi ASfinERgs, ot e conahEts )y v ernt s it 24,88 ariief d9por 1 on

of the condindoce 3. désngmtedeﬂdw'eof eirbedl gases prodacedt dugngs leus@ffenber

ol ate 123a, O Rubbhy) A0kids Setpal B, GRS LIE BN I, AF %ﬂ?ﬁgﬁa{ e
123a, and arsegppe’r iga: 3 mmekc 4, nther sightecldatricrars mmxstpagamm prat es
123a and 12339 ﬁ.nPhggg Sﬁpﬁmﬂgﬁgmjy h’ﬁp gg ﬂ%r; | CSPI i ncl ud.ed

inthe left arc ext g
downwar 40y dnehudesna i plater 1224 éohé@ktﬁh‘%? CWBUS pdY epoxy

Jas0s pr odude e e O O B B oen 0%\ pe. ui t chet
34 frolron fl O\M“C“j Wg’rt&gt%@ gWHeP%E)‘blZ# tﬂ%é S Bhagg 3323 ZIE t he
cl osed-type aﬂdmoh ahe hfdld)pemngl gndeafhthe sMeqlmpedpunmhnbmclddédnes
L, PP, R s AR 192 JRINAF B IRCT LTe
to trangsenmeyucally extendmg portlon of the conductor 37. leewxse, the
left electric-arc extmgulshmg member 123 comprises a
substantially U-shaped epoxy member which includes a front
plate 123a, a back plate 123b arranged in parallel with the front
plate 123a, and an upper plate 123c interconnecting the two
20 parallel plates 123a and 123b. The right opening end of the U-
shaped epoxy member included in the left arc extinguishing
member 123 is closed by the vertically downwardly extending
portion of the conductor 37. Each U-shaped epoxy member
functions as a gas-flow guiding member which prevents arced ~
25 gases produced owing to cut-off operation of one of the open-
type switches 34 from flowing towards the other open-type
switch 34 and towards the closed-type switch 24. Additionally,
each U-shaped epoxy member defines therein a pocket to permit
a pivotal movement of the blade 34a of the load-break switch 34
30 into the pocket or the U-shaped epoxy member and to transiently
capture the arced jases. The U-shaped epoxy member associated
with one of the load-break switches 34 also includes an opening
facing apart from the closed-type switch 24 and the other load-
break switch 34, for inducing a designated flow of arced gases, so
35 as to prevent the arced gases from flowing towards the closed-

-




capture the arced gases. The U shaped epoxy nenber associated with one of

t he l:oad-break swtches 34 al so includes an opening facing apart fromthe
¢l osed-type switch 24 and the other | oad- jpreak switch 34, for inducing a
deéT@nated fl ow of arced gases so 35 as to prevent the arced gases from
flow ng towards the closed-* :- 12 - type sw tch® ‘94 ‘and the ot her

| oad-break switch 34. The right and left arc extingui shing nmenbers 122 and
123 are symmetrical to each other with respect to the central switch 24. As
shown in Figs. 2 and 3, each arc extinguishing nenber also.includes a 5

plurality of Jﬁﬁswu"clﬁr% qafid- nthiei otHero loadbreak switeh- B4at e'fhézﬁgﬁtsl)osed
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and 5. the arbrgn g R oy 0oty priEbtin hlerif Hsd dniides. grrglr Pee
fogr h:a gvgnrst Ieﬁplurahhy{)/?ﬁ e}aemhnpi-aoesgxtmgmshing\hpamllds neaetalfphnemt éngf IhOW
?Re rotationa %‘ to\E/g‘rir\s\r{frmg ﬂg@kgf d@:‘ﬁ‘ﬁ% ll\{lntstgleltoﬁgsgéggd e%@‘iSWﬁ)shaped
epoxy menber Shaasi to gffectivelyt ext;ngmﬁ elegtricearsi. veAsn CGXU sgensin i

produced el eczr'tﬁeaafc exXTRigUiShiTY THeRlapldés g5 ﬁf@tﬁaﬁgé&rﬁi rp’ﬂranupport
for the stationary term.nal" 34b |ch|na§pesa bl a

ura i t
catchers. As Wilhheaghsother gt megular 1nigrvals,dp i Eﬁﬁ? 35 ?he | ongest
20 catchar iextehd petticdllycat Akeseen inhFigsr 2i and 3uplm@rarclaﬁtmgnishﬁeg a

ree ond of (REH) 3)33&34??8%?%@4“ HSatineer Chrive, dour ofn ﬁtﬁ"er“?n nal
34b by the coshepedcitarkplatesqotasheraf awhmhehbs adledifferent Mgtln
(S:\émn:i (r:g: ngwaﬁgﬁﬁ%{%ﬁ di ssggﬁnec | ng SW t M%O%%gﬁgas gé)%g?\rlﬁo &r‘ﬁeﬁ E’eeak
switches 34 atlow the giptationakamovement of the blade 34a into the pocket of
15 the U-shaped epoxy member and in addition to efficiently
receive and extinguish the produced electric-arc. ~ Reference
numeral 126 designatés a terminal support for the stationary
terminal 34b- which includes a plurality of blade catchers. As
clearly seen in Fig. 2, the upper blade catcher is the longest
20 catcher in the plural catchers. The terminal support 126 includes
‘a vertically elongated rectangular window or openmg l26a, for
permitting the free énd of the blade 34a to come into contact
with the stationary terminal 34b by the counterclockwise
o " movement of the blade 34a. The insulation sw1tch1ng apparatus
. 25 of the embodiment operates as follows.

‘When the central switch 24, the disconnecting switch 29,
and the pair of load-break switches 34 are all conditioned in
their closed positions, i.e. the movable terminal- 24a is ‘connected
to the stationary terminal 24b in accordance with the clockwise

30 movement of the operating shaft 26, the blade 29a is held in its

| substantially horizontal position to be in contact with the
 stationary terminal 29b, and each blade 34a is held in its
- substantially- vertical pasltlon to be in contact with the stationary
“terminal 34b, ‘a loop current ﬂows across the respectlve load-

35 break switches 34, while a load current flows across the. central



their closed positions, i.e. the novable termnal 24a is connected to the
stationary termnal 24b in accordance with the cl ockwi se 30 novenent of
the operating shaft 26, the blade 29a tslheld in its substantially

hori zontal position to be in contact with the stationary term nal 29b, and
each blade 34a is held inits substantially vertical position to be in
contact with the stationary termnal 34b, a loop current flows across the
respective |oad- 35 break switches 34, while a |oad current flows across
the central - 13 - vac um cirguit glreaker 24. Under these conditions,
assum ng t hacyua Sireuis breakerydd. | oLinder -thesevcopditiony assmingnpl e t he

| ower - ri ght th@ﬁWQﬂktﬁW opén-ypel foddibrélE $witthés PN fépséidlﬁﬂ the

opened Iovver r| {Qﬁ svvltch 34 |3gerru t@sﬁ the fl ow of | oop

current. -break styiteh, 34, is r @ thec open;; oduced by
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particles cdreerend of theebthdaﬁ%rfa'bGspmdum &lcs:tmmgu dnj ng par al | el
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|y
epoxy gh@-f Ipageguil aﬁnglepsném PNt AR INCIGAS | M Pcr %EIVEQQF%F‘P@T’%%er
122 and 123 gfutifg 'f?é!ﬁdn@ pfetirn blade 33¢aCQd ﬂﬁse? romadedcmhsﬂtofome of one
e

f th ' 4 f b di ff b b
open type. otptEinala 34B, Shd s (ESTRETARY LexgnishBtl han et g
to permt thmporcpdrtgﬂsescanﬂdnscwomvalyefmmlt Isnr&aescoéahQMd 34. As will

be appr eci atg g‘q}'{,é‘ﬂgﬁﬁ‘ lp}%p@l %lli? -~ il ?’?'ﬂ’ 539‘0 tch 34 can be

unaf f ect ed by nsi e arc gases ut - of f operation
of 15 temperature arced gases are dlscharged and dnffuse As set

forth above, the substantially U-shaped epoxy gas-flow guiding
member of the respective arc extinguishing member 122 and 123
functions to prevent the arced gases produced by cut-off of one
of the open-type switches 34 from being diffused towards the

20 other open-type switch 34 and towards the central vacuum
circuit breaker 24, and to permit the arced gases to flow away
from the switches 24 and 34.  As will be appreciated from the
above, the lower-left load-break switch 34 can be unaffected by
transiently staying arced gases produced by cut-off operation of ~’

25 the lower-right load-break switch 34 at the aid of the right-side
arc extinguishing member equipped with the U-shaped gas-flow
guiding member and the electric-arc extinguishing plates. In
addition to the above, the vacuum circuit breaker 24 is free from
a surface creepage caused by a scattered arced gases on the

30 cylindrical surface of the circuit breaker 24, since the arced gases
cannot be diffused towards the vacuum circuit breaker 24 by
way of the U-shaped gas-flow guiding member employed in the
arc extinguishing member. Accordingly, the -insulation switching
apparatus according to the invention can highly minimize the

35 distar:ce between the two adjacent switches, consequently the




25 the lower-right |oad-break switch 34 at the aid of the right-side arc
ext i ngui shi ng nenber equipped with the U shaped gas-fl ow gui di ng nenber and
the_ el ectric-arc extinguishing plates. In addition to the above, the vacuum
cirdtit breaker 24 is free froma surfacé eepage caused by a scattered
arced gases on the 30 cylindrical surface of the:gircuit breaker 24, since
the arced gases cannot be diffused towards the vacuum ci rcui t breaker 24 by
way of the U shaped gas-flow guiding nmenber enployed in the arc

extingui shing nmenber. Accordingly, the insulation swtching apparatus
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each other,” nanely an up rg §Oﬁ¥g ?ate porfion ‘&g 513 a pair o
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member consisting . of a substantlally U-shaped lower half 16.

15 The first U-shaped envelope member 15 comprises three

| portions integrally formed with each other, namely an 'uﬁp_ef flat
plate portion 15a, and a pair of side corrugated plate portions
15b arranged parallel to each other. The second U-shaped
envelope member 16 comprises three portions mtegralty formed

20 -with each other, namely a bottom flat plate poﬂi’om_m 16a, a front
flat plate portion 16b, and a back flat plate pertien 16c. Owing to
such a U shape, each envelope member 15 and 16 exhibits a
relatively high rigidity. As seen in Fig. I, the first and second -
members 15 and 16 are assembled and coupled to each other so

25 = that a cutting plane defining the U-shaped section of the first

- member 15 and a cutting plane defining the U-shaped% sectimi» of

the second member 16 are perpeﬁdicular to - each' otlier. - In more
detail, the right-hand side’ U-shaped section (viewing Flg 1) is
joined to the inner wall of the front flat plate portion 16b, the

30 left-hand side U-shaped section is joined to the inner wall of the
back flat plate portion 16¢c, and the lower edge of each side
corrugated plate portion 15b is joined to the Bottom: flat plate
portion 16c. The respective joined portions are fitted in a gas-
tight fashion by welding, to provide a single gas-tight sealed

35 hexahedral envelope or tank. Actually, the eight sides of the

i



such a U shape, each envel ope nmenber 15 and 16 exhibits a relatively high
rigidity. As seen in Fig. 1, the first and second nenbers 15 and 16 are ‘
assenbl ed and coupled to each other sg g6 _that a cutting plane def i ni ng=

t he U-shaped section of the first nmenber 15 and a cutting plane defining
the U shaped section of the second nenber 16 are perpendicular to each
other. In nore detail, the right-hand side U shaped section (view ng Fig.
1) is joined to the inner wall of the front flat plate portion 16b, the 30
| eft - hand side U shaped section is joined to the inner wall of the back

flat plate fiped paulﬁee weldéd)e mw?aﬁduﬁ sidecpldtes poftions r15iae plate
portion 15b d to the bottomf,l at Iat ortlon 16c. The respective
ofvkatel withs
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of 15 base 19 is disposed between the partition 18 and the back plate
portion 16c and welded onto the inner wall surface of the bottom
plate portion 16a. As seen in Fig. 2, a vertically extending
insulation bracket 19a is firmly secured onto the upper surface of
the base 19, to support both the two conductors 28 and 37 and
20 consequently to support the associated closed-type vacuum
circuit breaker 24. As shown in Fig. 5, a backwardly and
forwardly extending insulation beam 22 is arranged between the
partition 18 and the back plate portion 16¢c. Vertically -extending
insulation beams 23 for three different phases are attached to
25 the horizontally extending insulation beam 22. As appreciated
from Figs. 2 and 5, each movable blade 29a is pivotally mounted
on the upper end of each insulation beam 23, in order to
insulatingly support” the conductors 30.
As illustrated in Fig. 5, a cover 37 is detachably attached to
30 the back plate portion 16c to covering three driving devices,
namely a first driving device 38 having a driving connection with
the shaft 29d for drivingly controlling the disconnecting switch
29, a second driving device 39 having a driving connection with
the shaft 26 for drivingly controlling the vacuum circuit breaker
35 24, and a third driving device 40 having a driving connection



‘the base 19, to support both the two conductors 28 and 37 and 20
consequently to support the associ ated cl osed-type vacuumcircuit breaker
24.#As shown in Fig. 5, a backwardly and f%%mardly extendi ng insul ation
beanf 22 i.s arranged between the partitioh “and the back plate portion
16c. Vertically extending insulation beans 23 forz:three different phases
are attached to 25 the horizontally extending |nsulat|on beam 22. As
appreciated fromFigs. 2 and 5, each novabl e bl ade 29a is pivotally nounted
on the upper end of each insulation beam 23, in order to insulatingly
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- second member 16. The respective Jomed portions are welded in
15 a gas-tight fashion, thereby resulting in a single gas-tight sealed
 envelope. Subsequently, the driving devices 38, 39 and 40 are
mounted onto the back plate portion 16¢c as illustrated m Fig. S,
and thereafter the cover 37 is attached to the back plate portion
16c. Finally, the sealed envelope which consists of the first and
20 second envelope members 15 and 16 integrally welded to each
other, is filled with electrically insulating gases. In the envelope
structure of the embodiment, there is enough working space,
| owing to the U-shaped section of the second envelope ‘member
~ 16. Infact ., since the assembly task can be efficlently
25 performed in three directions, namely through the upper opening
" and through both side openings, . working efficiency can be
enhanced. Thus, such wide 'opening area enables . automatic
assembly of the insulation sw1tch1ng apparatus. In weldmg.
since the relatively high-rigidity first and second envelope
30 members 15 and 16 are easily welded to each other without
welding distortion, the ‘envelope ‘structure never requrres a
skilled task. Therefore, high quality products may ‘be easily
manufactured. Furthermore, since the gas-tight sealed envelope
can be made of only two' parts, namely upper and lower halves



envel ope. Subsequently, the driving devices 38, 39 and 40 are nounted onto -
the back plate portion 16¢c as illustrated in Fig. 5, and thereafter the,
cover 37 is attached to the back platge gprtion 16¢c. Finally, the seal ed, -
envel ope which consists of the first and 20 second envel ope nenbers 15 and
16 integrally welded to each other, is filled with electrically insulating
gases. In the envel ope structure of the enbodi nent, there is enough working
space, owing to the U shaped section of the second envel ope nenber 16.
Infact ., since the assenbly task can be efficiently 25 perforned in three
directions lmaml 16, hwadwutt providieg #nsavkingaseall hel sluniémh ofi parts
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Figs. 1, , in that a protective hemmed or flanged portion

15 SO is provnded for preventing sputter caused by welding from
exerting a bad influence on important electrical parts, such as the
vacuum circuit breaker 24, the disconnecting switch 29, the load-
break switches 34, and the like. As seen in Fig. 6, the envelope of
the modification includes a first envelope member consisting of a

20 substantially U-shaped upper half 55 and a second envelope
member consisting of a substantially U-shaped lower half 56.
The first U-shaped envelope member 55 comprises three
portions integrally formed with each other, namely an upper flat
plate portion 55a, and a pair of side flat plate portions 55b | ~

25 arranged parallel to cach other. The second U-shaped envelope
member 56 includes three portions integrally formed with each
other, namely a bottom flat plate portion 56a, a front flat plate
portion 56b, and a back flat plate portion 56c. In the same
manner as the previously-noted embodiment shown in Fig. 1, the

30 first and second members 55 and 56 are assembled to each other
so th:t the U-shaped section of the first member 55 and the U-
shaped section of the second member 56 are perpendicular to
each other, and that the inner wall of the first envelope member
55 is fitted onto the flanged portion of the second envelope

35 member 56.. As seen in Figs. 6 and 7, a plurality of substantially



24 %fhe di sconnecting switch 29, the | oal-

Figs. 1, 2 and 5, in that a protécfive henmed or fl anged portion 15 50 is

‘provided for preventing sputter caused by welding fromexerting a bad

i‘nf ;uence on inportant electrical parts, silgh as the vacuumcircuit breaker
reak switches 34, and the |ike.

As seen in Fig. 6, the envelope of the nodificatijen includes a first

envel ope nenber consisting of a 20 substantially U 'shaped upper half 55

and a second. envel ope nenber consisting of a substantially U shaped | ower

hal f 56. The first U shaped envel ope nenber 55 conprises three portions
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15 when 'weld;in}g the two members 55 and 56 to each other, and in
addition the flanged portion 50 reliably prevents a scatter of
sputter from reaching to the switches assembled in the envelope.
In this manner, welding can be efficiently achieved without a
skilled task. As is well known, sputter- is such a factor as
20 degrades dieléctric withstanding voltage characteristics of
switches. It is- advantageous to certainly avoid a bad influence
owing to sputier on important electrical parts enclosed in the
_ envelope »itlithe aid of the protective flanged portion 50.
N Additionally, the flanged portion contributes to a higher rigidity
25 of the envelope. | |

Although the sputter-protecting flanged portion 50 is
integrally formed with the second envelope member 56, the
flanged portion 50 may be integrally formed with the first
envelope member 55. - Alternatively, the first and second

30 envelope members 55 and 56 employ the flanged portion
alternately. '

While the foregoing is a description of the preferred
embodiments carried out the invention, it will be understood that
the invention is not limited to the particular embodiments shown

35 -and described herein, but that various changes and modifications



structure of the nodification is superior to that of the enbodi nent of Fig.
1, in that right-angled sputter-protecting flanged portion 50 facilitates.
both fitting and positioning of the fiygst. envel ope nenber 55 to the segond
envel ope nenber 56 15 when welding the two nenbers 55 and 56 to each
other, and in addition the flanged portion 50 reliably prevents a scatter
of sputter fromreaching to the switches assenbled in the envelope. In this
manner, wel ding can be efficiently achieved without a skilled task. As is
wel | known, sputter is such a factor as 20 degrades dielectric

W t hst andinq% V6e g de Cvithouitcdepartirig Ffrofvithehesopet i s advaof aptsous to
certainly,avoid a bad cignfl nce, oW nﬁ ta spg&#.% on i nportant electrical
parts enciRYenion g%, 4d m&% the, follpwing, clai $te*protective flanged
portion 50. Additionally, the flanged portion contributes to a higher
rigidity 25 of the envel ope. Although the sputter-protecting flanged
portion 50 is integrally fornmed with the second envel ope nenber 56, the
flanged portion 50 may be integrally fornmed with the first envel ope nenber
55. Alternatively, the first and second 30 envel ope nenbers 55 and 56
enpl oy the flanged portion alternately. Wiile the foregoing is a
description of the preferred enbodi nents carried out the invention, it wll
be understood that the invention is not limted to the particular

enbodi nents shown 35 and described herein, but that various changes and
nodi fications - 19 - may be nade wi thout departing fromthe scope

of this invention as defined by the follow ng cl ai ns. - 20 - Cdains:-
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1. - Switching apparatus conprising a gas-tight sealed envel o&e which

“encl oses a closed-type switch connectable to an electri c ,ﬁm('"mﬂ"”,ﬂ

.open-type sw tches respectively connectable to a power
and«which is.to be filled with electrically insulating gas, t e &l o8edt t ype
switch and open-type sw tches- being arranged adj acent to each other, and
gas-flow guiding means for inducing a desiygnated fl ow of arcing gases
produced when at. | east one of the open-type switches is cut off to block
current flow th€kadmsrough, so as to prevent undesirable arcing gas flow

towards the cl osed- ttypesdvehin ampaewrcdﬁpxtmngtah@aswttymeavv' tch,
wherein the gas-fl Qw gui ding neans conpri ses
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pocket t enpor ar PIRPHCLIRIR FRg: PRESr e 17 BR-ed ot AV naEr SePf ng f aci ng
away fromthe cFilled-sighcededtirébaliydindudabinge gaspdhet glpsedviypehswidich
| nduci ng-t he de&ﬁ&ﬁ%&?%ﬁélz%i%ﬁéé‘%ﬁﬂ%ag %%%eédja%%é‘ o' 8 %I %ﬁgéllo,t%

arcing gases from SWtc
open-type swit caas-fiicw cvdfing geang fpyUindkeing guﬁQﬁéBPh%ﬁQJdé%“ of arcing

ar c- exti ngui shi Egse%a{aﬁédu%ha Wlet! atPh@d &S ofle SROL6RE dﬂanttsﬁ‘pesamcaegkfst ch®
effectively extl 8UI sh an arc produced by cut-off. operation of

associ at ed open®f§ e gweﬁcwrrznt 3eK  erabhravghy fouas &9 Preyeantd | n cI aim 1,

i n which the argndesitrmOle 8P nhg fAAIresw %ﬁaﬁdﬂ’ aﬁeeaiosed-rh%alé»altcmtda each
ot her at regular intervals an

CO se uralit i nverted V- haped
iron plates eackfRI¥FN e ﬂt'?%fvewggvv ?Hib%b gﬁ’o‘?}\é ?‘?)e EPPTX °§n¥"f’3§’ PEcei ve
and ext i ngui sh mémsaccmmsehjmeﬂaireof&hdcthimraﬁ)a;riaguushaas @uadeed in claim
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hexahedral tan kbswntmcmtc gwuqhgs pltdntfeaueﬂrepthirraglishtns guidep associated
with one open-~type switch defines a pocket temporarily capturing
the arcing gases and having an opening facing away from the
closed-type switch and the other open-type switeh for ihducing
the designated flow of the arcing gases, so as to prevent the
arecing gases from flowing towards the closed-type switch and the
other open-type switch, and each arc-~extinguishing guide includes
arc-extinguishing parallel metal plates disposed in the said
pocket to effectively extinguish an arc produced by cut-off .
operation of the associated open-type switch.
U 2. Switehing apparatus as claimed in claim 1, in which the
- arc-extinguishing plates are arranged in parallel with each other
at regular intervals and comprise a plurality of inverted
V-shaped iron plates each having an inverted V-shaped groove to
efficiently receive and extinguish the arc produced.

3. Switching apparatus as claimed in claim 1 or 2, in which
the envelope comprises a pair of U-shaped members welded to each
other in a gas-tight fashion to provide a gas-tight sealed
hexahedral tank such that a cutting plane defining the



_ULShaped section of one rrenber IS perpendicular to a cutting plane defi ni ng
sha ed section of the other nenber, the U shaped nenbers having been

z}mmu IL m&l' t he seal ed tank, after nmounting electrical parts
ed-type switch and t he open-type switches on either oﬁ'e
of the Us aped ‘menbers. 4.  Switchi ng apparatus as clained in claim3, in
whi ch at | east one of the U shaped nemb2ts includes a sputter-protecting:
flanged portion which is forned al ong the edge of the U shaped nenber, in

such a manner as to be bent towards the inside at a right angle to t he
edge, ther eby-ghaped mection ofc ane crember Jisupenpendicnisedthyp eptelingg one menber

to the other o) {{OGeFAAGR Kb Tuhﬁ:ﬁ:leﬂciédt%b aau.é &ihﬁp%i%%ei-n gng® envel ope.
5. Switching apparatus as claimed in claimd4,

sput t er - pr ot cthapgd irentaes haying (ﬂ?eF‘s‘qsﬁt‘Eb‘fdaFnyqTGr H\Ri ’\R/P%?F’ A8k associ at ed

U- shaged rrelnheeﬂbhoﬁ»melgnmec@rim tpﬁhwgnamahgtuﬁ aﬁofdaawpd alumtémy
precedi ng cl ai

D CGai t chi ng B e aPRRD-SURE ALY §n L3 EREE AAeLet WP ST APAPEY AIBBSTY, and as
shown in, Figuredi.l Switbhirig Rpparserustad @18immid ldneclacnos;panyvmhdaavm ngs.
least one of the U-shaped members includes a sputter-protecting
flanged portion which is formed along the edge of the U-shaped
member, in such a manner as to be bent towards the inside at a
right angle to the edge, thereby preventing a scatter of sputter,
caused by welding one member to the other, from reaching the
electrical parts disposed in the envelope.

5. Switching apparatus as claimed in claim 4, in which the
sputter-protecting flanged portion is integrally formed with the
associated U-shaped member by bending.

6. Switching apparatus as claimed in any preceding claim,
in which the pocket is defined by a U-shaped epoxy member.

7. Switching apparatus substantially as described with
reference to, and as shown in, Figures 1 to 5 or Figures 6 to 8
of the accompanying drawings.



