METAL ENCLOSED SW TCHGEAR 2141586 The present invention relates to a netal
encl osed switchgear conprising a circuit .breaker of the pullout type
(hereipafter referred to as a circuit breaker), an earthing sw tch which
ear s qk'bad circuit when necessary, and an interlock between the circuit

br eak d the earthing 10 switch. Generally, a netal enclosed switchgear
conpri an earthing switch and a—ethanical interlock between the
earthing switch and the circuit breaker. The earthing 15 switch serves to

earth suckeslectrbEeSeHe¥ivepenatake! ong to a load circuit connected to the

circuit breaker prior to malntenance and/or inspection of the electrical
devices of the load circuit. The mechanical interlock nust_neet the

foll owing 20 requi renents: 1) When the earthing svvitchZIi%Ic5 sgd, the.
ed posi

circuit breaker can not be noved to its electrically connect i on
fromits electrically disconnected position, or its position outside of its
cabi net, and 25 conversely when the*earthing swtch is opened, the circui.t

breaker is allowed to be noved to its- .electrically conn%Fted posi_tion
fromits electrical FpedPEESARECLRYention relates to’a metal enclosed

switchgear comprising a circuit breaker of the pullout type
(hereinafter referred to as a circuit breaker), an earthing

switch which earths a load circuit when necessary, and an

F . interlock between the circuit breaker and the earthing
10 . :
switch.

Generally, a metal énclosed switchgear comprises
an earthing switéh'and a mechanical interlock between the
earthing switch and the circuit breaker. The earthing

15 '

switch serves to earth such electrical devices as belong to
a load circuit connected to the circuit breaker prior to -
maintenance and/or insﬁeétion of-the electrical devices of
the load cirduit.

N

The mechanical interlock must meet the following

20 .
: requirements:

1) When the earthing switch is closed, the
circuit breaker can not be moved to its electrically
connected position from its electrically disconnected
position, or its position outside of its cabinet, and

25 .

conversely when the earthing switch is' opened, the circuit
breaker is allowed to be moved to its- .electrically

connected position from its electrically disconnected



pcsition or its position outside of the cabinet; 2) When the circuit
breaKEP is in its electrically connected p05|t|on the earthing switch

can bé&. opened or closed, and conversely, when the circuit breaker 5 is in

its- electrﬂﬂally dlsconnected position or out of the cabinet, the e.—’{Jﬁi
swi teh can Be opened or closed: Mechani cal I nterl ocks I n acce'/
with requirenent 1) such -as shown in Fig.~2-are known. For better )
under st andi ng of the present invention, the basic 10 arrangenent of a

convent i onal netstéﬁépaseersmﬁﬁcEgéatlQnenptayﬁﬁgofthbeneehanetal

interlock Awll be described first in conjunction with Fig : The
switchgear 1 includes a fl@dred"B8Bi ndth®, EhESHAEer iRFRARe TN &ﬁ i §-fH| viB8d

. d b
chanber 4 ;822%35@5&533%“&”@9%%&3 Bkt oy h, e S SHihger can be.
e oi roul t br calEneRaBEeF 0esa" phE GonbBELbLLP WEaéséﬁéﬁ%érgalsn Fgka:

bus chanber 5.  Aghq 3@at %'J.eB%E:T:.gEh.‘iQ leséoﬂﬁe&g&dgesig@sn EP%BQV‘GE the

-supply and | oad bus chanbers 4 an Clrcul
installed in apihee’ieal Eﬁr@ﬁﬁﬂ@cbﬁfitEESbEhOBeV‘behEdt B? emgaat

breaker chanmber 3. The circuit breaker 8 can be drawn out of
: Mechanical interlocks in accordance with
requirement 1) such as shown in Fig. 1 are kncwn; For
better understanding of the present invencion, the basic
10 arrangement of a conventional metal enclosed switchgear 1
‘employing the mechanical interlock A will be described
first in conjunction with PFig. 1. The switchgear 1
includes a floored cébinet.z, the interior of which is
divided into a . front chamber 3 éccommodating ~a ‘circuit
13 breaker, an upper rear chamber.4'_accommodating a power
supply bus, and a lower rear chamber 5 accommodating a load
bus. A vertical partition 6 is provided between the
circuit breaker chamber 3'_and the power supply bus
e chamber 4 and load bus chamber 5. A horizontal partition 7
20 is provided between the power scpply and load bus chambers
4 and 5. s

A circuit breaker 8 is installed in an

o

electrically connected position within the circuft breaker
chamber 3. The circuit breaker 8 can_be drawn out of the
25 cabinet 2 . (i.e., to the left in PFig. 1). The circuit
breaker 8 is provided with a plurality cf rollers 9 rolling

along the floor 2a of the cabinet .2.



2 5 cabinet 2 (i.e., tothe left in Fig. 1).. The circuit breaker 8 is
provided with a plurality of rollers 9 rolling along the floor 2a of the
cabi /XN 2. A pair of disconnectors 12 and 13 are fixed to‘and extend
goD)t he vertical partition 6 behind the circuit breaker 8. One

dis'o éctor 12 extends into both the circuit breaker and power supply bw&’
chanbers 3 and 4. 5 The ot her dlsqgnnector 13 extends into both the
circuit breaker and | oad bus chanbers 3 and 5. A terminal (not shown) of

t he power supply Hupailn € Kdssehngictcns 112 &ndsfl3diaseorfiismdrtd?2. On the
ot her hand, a term nal (not shown) of the l|oad bus 15 1is housed within
t he ot hapd 1Gx($ie§éon\"|‘é€?‘éﬂh 13‘-heCOYiﬁéE%‘Fh§ Ragditiom @nbehind theh having

an electrical éug & mm) whlch i s remvabl e fron1the term nal of the
power sTHEFY* HuBF9akeF ?oa OB AFECORPEEHOT iR EAE iR ors 12

mgt > résﬁé‘%ﬁ%ﬁo%a% A o GRS sy C°“”e£t 8 G enct hi g
tchargg gHBE”E‘i@cB‘& cea&t 01% %ﬁ%ﬁﬁé mop%teht QR 6 :géihgg the | oad

bus ch Sarth I'ng. a stationary b ext endi ng
breaker and load bus chambers 3 and 5. A terminal (not v

shown) of the power supply bus 14 is housed within the
first disconnector 12. On the other hand, a terminal (not
' shown) of the 1load bus 15 is houséd within the other L;J
1o disconnector 13. R ' o
Connecting rods 16 and. 17, each having an
électrical éiug {not. shown) which is removable from the
terminal of the power supply bus 14 or load bus 15, extend
. toward the disconnectors 12 and 13’ respectively.  The
13 electricai plugs are cohnected.to-a pair of electrodés (not
shown) of the circuit breaker 8,.respectively.

An earthing switch 18 is mounted on a part of the
vertical partition 6 facing Ehe load.bus chamber 5. The
earthing switch 18 has a siatiohary blade 19 extending s

20 downward from its rear end and a movable blade 20 at its
front end. The movable bléde 20 can be thrown into or out t
of contact with the stétionary blade 19. The stationary |
blade 19 is connected to.the 1qadfbus 15 via a.cbnnecting
bus 10. The movable blade 20 is rigidiy secured to the.
25 pivot point of an operating end lever-21. The distal end

of the operatihg end lever 21 is pivotably attached to the

rear end of the earthing switch operating.rod 23, which

-8



downward fromits rear end and a novable blade 20 at its front end. The
movabi™ bl-ade 20 can be thrown into or out of contact with the stationary
bl ade-19. The stationary blade 19 is connected to the | oad bus 15 via.a
conmecting Hus 10. The novable blade 20 is rigidly secured to the 25 p’r'*
poi ' of anoperating end lever-21. The distal end of the operating end
l'ever 21 is pivotably attached to the rear_epnd of the earthing swtch
operating rod 23, which - extends to the front of the cabinet 2, by means
of a stationaryepktends2Zonhikbe i&roiitat bénathe r ehbinet 2¢ thy ewans Nngf a
switch 18. As apparent fromFig. 2, the earthing. switch operating rod 23
is arranged to oRtagigrapy H&OE A% cwhichrdaskatationarhovebativeade 2the
ext ends downward in an opened gosition of the earthing switch 18 and is,
rotated through ©&p5RLNg[ BRRFCh L8Nt A% FRRAIFQRE FrPMRigq Jnckhe teparthing.

earthing switch 18.shifts frqom.its_opeped.position to its 10 clopsed
position. The eﬁ?f‘ﬁ? g %ﬁ%ﬁ‘%ef%&i ﬂg r5d %‘%‘ghh’t P& a?f‘%? ofhethe
front end tnereof;| t ogoone end of a bell c¢rank 24 by nmeans of a
npyabl e pi vot 25;i#§g§%pggggge%hg'bell crank 24 is supported by a

stat ionary pivot 26 which hfiei Npd¢dEh S URPUJLDPY e@t@e?ﬁ%r_ahbugwggé 2{n15p

opened position of the earthing switch 18 and is rotated

through about 90° counterclockwise in Fig. 1 when the
&Jﬁ earthing switch 18 shifts from its opened position to its
1o closed position. The earthing switch operating rod 23 can
shift axially. The front end thereof is attéched to one
end of a bell crank 24 by means of a movable pivot 25. The
ape:ﬁ of thé ‘bell crank 24 is supported by a st.atio.nary
pivot.26 which is in turn éupported by an operating b&x-Z?
15 attached to.the cabinet 2.. The béll crank 24'is-rotated.by
an operator by means of a handle 24a. The bell crank 24 is
in the position shown in dashed lines in Pig. 1 when the
‘earthing switch 18 is open. On the other hand;_the bell
crank 24 is in the position shown in dot-dashed lines in
20 Fig. 1 when éhe earthing switch 18 is closed.
In this metal enclosed switchgear .structure, an
e | interlock A comprisés.a blockingstopper 28 which is fixed to
: a predetermined point on the earthing switch operating
rod 23.. The stopper 28 can come into contact with the rear
23 of the circuit breaker 8, thus blocking further rearward

movement of the circuit breaker 8. As shown in Fig. 1, the

earthing switch operating rod 23 is in the solid-lined

N ¥



attached to the cabinet 2. The bell crank 24 is rotated by an operator by
nmeans of a handle 24a. The bell crank.-24 is in the position shown in dashed
lings aa Fig. 1 when the earthing switch 18 is-open. On the other hand,
;EEY@ crank 24 is in the position shown in dot-dashed lines in 20 Fig.- 1
fen earthing switch 18 is closed. In this netal enclosed sw tchgear ¢
structure, an interlock A conprises-a bl ocking stopper 28 which is fixed to

a predeterm ned point on the earthing switch operating rod 23. The stopper
28 can geSEtish Oak@NEREt stbppet NS r tairsPigiv€ly Nselrind Uthe heipdeit 8, thus

bl ocking further rearward novenent of the circuit breaker 8 As shown in
Fig. 1,btéaskenr8hi mpichi t dis opkmat thg r ;1id-ldined t heleeottitdilwed

position and the stopper 28 is slightly behind the circuit breaker 8 which
is in cohmectedigoBintan &neFdgi.-call § e qppidsing osWitelri® 1, when
the earthing switch 18 is_open. After the circuit breaker 8 is noved from
the 5 el8copesal | yAEbaRetbed PFSUionPIe2kee Bnaft AOVEANSF M e i cal | y .
di Sconnect ed Eosiiion in Fig. .1 or qut af the. cabinet_ 2 thf.ea t hi ng
switch $8eEhRiBR ¥os€8“B§9ﬂ69in§°Fﬁ 108nate 24P pvBR AP *ﬁ?%urpose of _
mai ntai ning and/of i B3BEGhAOSLLACHELPELEACRR FLETER! Sy Obuthge ORd ci Touit,

the 10 ©

cabinet 2, the earthing switch 18 can be closed by moving

the handlé 24a upward for the purpose'of maintaining and/or

_ inspecting the electrical eleménts'of the load circuit, the . 'L;j

10 stopper 28 being moved forward within the cabinet 2 (i.e.,
to the left in Fig. 1) together with the earthing switch
operating rod 23. Thus, the circuit breaker 8, once moved
to the electrically~disconneéted position or out of the
cabinet 2, is prevented‘ftoﬁ,moving into the electrically
13 connected position by the stopper 28.

However, in = accordance with the  above
interlock A, the load due to the impact of the circuit
breaker 8 against the stopper 28 is applied directly to the

_ earthing switch operating rod 23, and the operating end

20 lever 21 and bell crank 24 which constitute a liqk
mechanism toéether with the éérthing switch. operating
rod 23. Therefore, the operating box 27 and the earthing .
switch 18 must be stoutly fixed to the respective cabinet 2
and vertical partition 6. On the other hand, even if they

25 are stoutly £ixed, the ~points of installation in the

cabinet 2 and vertical partition 6 may be damaged.

(9 ]
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st opper 28 being noved forward within the cabinet 2 (i.e., to the left

F!g. 1) together with the earthing switch operating.rod 23. Thus, the
circaxt breaker 8; once noved to the electrically disconnected p05|t|on or
out \of- the cabinet 2, is prevented fromnoving into the electrically *

conkect ed position by the stopper 28. dHquever, I n accor dance W|th

t he above interlock A the |oad due to the inpact of the circuit brea

8! agai nst the stopper 28 ﬁw}l JHy et lohd dAdzengal tn%ﬂ W tgh
operating rod 23, and the15 oper at .‘ﬁdgjj end 20 evg’r 211'1 aﬁ Ql% cr aﬁﬁ 24

which constitute pfoviddka m&@nleﬁmldsaetsmﬁ:cweta& (H@Qal‘%&&hhl Bgitew-t ch
operating rod 23. Therefore, the operating box 27 and the earthing switch

18 nust be stoutl ygéa:x)ech.rtcmudnmg s pesdHars. ceabiimdte rd oakd whdichi cah meeti ti on
6. On the other hand, even if they 25 are stoutly. fixed, the points

install ati on

i n tirtenlicking reghivemdrds npaeliyt ithats itaprieyesdmaged.

®

of

-6 A primary object of the present invention is to provide a netal
encl osed swi t chgeafixeittlbreakrs fuam bejag maved faom iEsmedestrdégally
I hterl ock which can neet interlockjng requirenents nanely that it prevent a

5% circuit br eak et 1 $FPRIETIY PRI |§%°I'é|9é’é’tsﬂ16@aquya cabinet of

10

15

20

25

the sw1tchgear to its electrlcally connected position

-when the earthlng switch is closed, and that it resists

damage due to the translational inertia of the circuit
breaker as it moves into the cabinet.

Another object of the present invention is to
provide a metal enclosed Switchgear including a mechani-
cal interlock between the_circuit breaker andlthe earth-

ing'switéh which can'offset the load due'to the impact

- of the circuit breaker against a roller stopper.

Still another object of the present invention is
to provide a metal enclosed switchgear including a
mechanical interlock between the circui£ breaker and
an earthing switch which can stob.the circuit breaker
accurately at a desired position.

- The present invéntion provides metal-clad switch-

gear including:

a floored cabinet which has a vertical partition
defining a circuit breaker chamber:;

a pair of disconnectors fixed to the vertical

partition;




di sconnect ed position-or from outside of a cabinet of the switchgear-to its
el ectrically connected position when the earthing switch is closed, and

t hat J-f, resists damage due to the translational inertia of the circuit 10
bre 'fas it nmoves into-the cabi'net. Another object of the present .

I n ‘on is to proyide a netal enclosed switchgear including a mechani-
cal ~™nterl ock between the circuit breaker and the earth- ing switch which
can offset the | oad due to The Tnpact 15 of the circuit breaker against a
roller stopper. Still another object of the present invention is to provide
a netal ericl osed i t chgear including.a nechanical interlock between the
‘circuit br eckel© %gﬁ%ﬁ7earthing;smﬁtch-mhich can stop the circuit breaker

20 accurate %'%%tlgiérgcfsév;l dcigof%]; i%glﬁ%%rege%r g_z.gargnegtir}\\,/ﬁﬁlr{ttihon provi des

met al - cl ad sTi Fneruding: a ( | i'th has a verti cal
- partitig&gg&?&ngoatlgér M4 dreaker chamber; 25 - a pair of
di sconnectors Tixed fo the vertical partition; * -7- a load bus; an

earthing swiighed PEn£3¢ DR A O8h g WdcHatingc tiogh i@ itde | oad bus; an
earthing switch actuati-ng nechani sm.i ncl udi ng : N '
5 an earthing switch operating rod having one end connected = '
to the earthing switch;

a circuit breaker inéluding a.paii 6f‘éonnecting-
rods and a plurality of rpliérs arranged to roll along
the floor of the cabinet éc és'to enable the circuit

10 breaker to be moved into ané out of the circuit breaker
'Chambef to electrically connect and'discbnneCt'each-
connecting rod with an associated'ohe of fhe disconnec-
tors;

a mechanical interlock between tﬁe circuit breaker

15 and fhe earthing switch for preventing the circuit
breaker from attaining its electrically connected posi-
tion when the earthing switch is closed, wherein the
mechanical interlock comprises: o \/

"a pair of elongate stationary roller stoppers fixed

20 ° in spaced substantially parallel relationship with each - !
other’;g the floor of the cabinet, the stationary roller
stoppers lying outside the path of the rollers;

an elongate movable roller Stopper,'having sub-

stantially the same width as the spacing between the

25 stationary roller stoppefs, disposed in the spacing,



5 an earthlng smntch operatlng rod haV|ng one end connected to the

eart hj switch; a circuit breaker i ncluding a pair. of 'connecting rods and
a plukality of rorlers arranged to roll along the floor of the_ cabinet -
as t.o enable the circuit 10 breaker to be noved into and out of the 633},
cirowit.breaker chamber to el ectrically gononect and di sconnect each
connecting rod with an associ ated one oz the-di sconnec- tors; a nechani cal

i hterl ock betmeen t he C|%iuit. aeaker 15 and the earthing swi-tch for
preventing the ci’ TPEUPPVBPL S EP A PENSLOPRERI REINE SAETRRIRH CBP | Be covkRRT ed

wh hi h | osed h | |

P er 1 ook comor; 888 SRkRNLN ?st“’ﬁnaé?:écsﬁie ﬁ?%%%ﬁéﬁﬁf%%féi? xed 20
d sub | ther to t

7 S SOt e ik EAARRRD. BoNAD BEIEAg L Lo

of the cabinet stationary ro

the rollers; an el ongale iRRYABLAanOLhesnePBEKinf¥hO%aths: 5 A LY the

Sane width as the spaci ng between t 25 - statiohary ro oppers
di sposed i n'sthe apagating mechZﬁlsmtHﬁd”@ﬁébh6véﬁiéefo§199p§£o L9
afranged to be exten- ded into and drawn back -out of the path I'le e|ng

supported by thelahatmenﬁamlsmlbeingtappahgedaﬁd éxténd ﬂE@FEEWé%ne
|nterlock|ng the.earthing switch
: . roller stopper into the path when the earthing switch

is closed to cause the movable roller stopper to block
the path of at least one of the rollers. |

10 . According to this arrangement of.the.switchgear,
the load applied to the movable roller stopéer by the
roller due to the impact of the roller against the movable
roller stopper will be pffset.by a reactive force aéblied.
to the movable roller stoppef'by the stationary roller

15 stoppers. Thns, the mechanical interlock will not-be |
damaged by the above-mentioned impact. Additionally, tne
circuit breaker can be stopped accurately at the desired
position, because the movable roller stopper, supported

Nt by the pair of stationary roller stoppers, effectively

20 blocks
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5 actuating mechani smand the novable roller stopper, the link nechani sm
.being arranged to extend the novable roller stopper into the path when the
FTeRg switch is closed to cause the novable roller stopper to block the
: gﬁg"at | east one of the rollers. 10 According to this .
rrafgenent of the switchgear,_ghe |oad applied to the novable roller e
stopper by the roller due to the inpact of the roller against the novable
roller sto ~wi.l | . be _offset.by a reactive force applied to the novabl e
rol | er tgﬁogﬁgkaﬁcﬂé Efecbbpesy cohderudted imtampprdanceThus, the
mechaniwiah - isheeihoektdoh! widl hew doerdiestdtbbead dyamaye-ofent i oned i npact .
Addi t | @xahiple thdyCwithi referehice tantie arcgmrehylag dresings, the desired
posi t ilan whiehausgjhhe 1nM0yabl gré@bhfiast DPPain SRR byst hengair of
stationary roller Stoppers, effectively 20 bl ocks ‘the path -of the
rol | er nMatrabrCb&d aswohvegedbnadnmertalt efdcllosadcewdashgedkth the i nvention
w Il now be described by way of exanple only with reference to the '
acconpanyi ng dr awiags2 is atplan viiey. of kbepimtenlocktdfy Rig.ellgvati on of
- the interior of a conventional netal enclosed switchgear;, Fig. 2 is a plan
vi ew of the intemigeok Jofisriag.side prigw Pf saamechanical dntgrdeekani cal v
interlock between the circuit breaker . and the garthin%itggﬁtch

accor dbegwesn h&her eSdxcylfyeriegker and the ~earthing s

according to the present invention;

Fig. 4 is an enl-a:_’:.ged plan view of a roller

stopping ﬁechanism of the interlock of PFig. 3 showing a et
movable roller stopper in its inoperative position;
Fig. 5 is an .énlarged plﬁn view of the same
roller stoppin§ mechanism  sthing the movable roller
stopper in its operative position; and - |
Fig. 6 is an enlarged elevation in partial |
section of the same roller stopﬁing mechanism.
Referring to Figs. 3.to 5, a preferred embodiment
of the presenf invention will beldescribed hereinafter. 1In Q;;'

this description, the reference'numerals used in Fig. 1

will be used to 1label elements of the metal enclosed .
switchgear 1 appearing in Fig. 1 and the description of
such elements will not be repeated. A substantially
triangular dual lever 29 which inciudes a pair of operating
apices. 30 and 32 is pivotally supported on a stationary
pivot 26 mounted in an operating box 27. A movable pivot

31 is provided at the first operating apex 30. The dual

- *



Fig.-4 is an enlarged plan view of a roller stopping nmechani sm of ‘the
|ntéﬂ\ock of Fig. 3 show ng a novable rol l er stopper in its inoperative_

position; fFig 5is an enlarged plan view of the sane roller stopplngdp '
- mechani smkshowi ng the novable roller stopper in its operative positi okgEse E=ghd

- Figw 6 is an enlarged elevation in partial section of the same roller.

st oppi ng mechani sm Referring to Figs. 3~fc 5, a preferred enbodi ment of

t he present inlveves oR9wiid bennested béd heheei inbher end nof hithedesnrtiitrigon. |
the reference nunerals used in Fig. -1 will be used to | abel elenents of. t he
‘et al encl osedswwkecl Rperatil ppprd 28y by néaps bfarthe mowidder | pivoh @fl.such
~elements will not be repeated. A substantially triangular dual

lever 29 whichpi Revabds Piyat 33 dfermrvigahi ebs e afecendi Lpsinahiag v

“supported on a statlonar nount ed i n_an operating box 27. A
novabl e pivot 38 s3%r o#‘b‘goa/ %hee y&y & GhaAg r%"ﬁ}fé%@ o ®he yipger
lever 29 i conpected to the front end of rt.hi ng swtch_operat.ing

rod 23 by %ean%“ f OF h & oRRDE 2t Jd'ﬁ/o§°§i°eAr aﬁ? v B ?VaB% r‘&altfé’d at

the second ope, u on
.upper 5 end %?‘Egﬁg efﬁesa%‘gs s?g&(l:’g rggagig ?ggtmﬁabl gr%‘?‘f’é‘% ‘g?b&&er by
means of the ”@é{é‘g fePé 0&93§as'Qnagﬂékh%ngtﬂﬁnﬁié' 3564¢" 42 Pshfthing
operatlng hand 5 he remai ni ng- apex. _
apex.
The lower end of the movable roller stopper
~ 10 operatlng source rod’ 34 whlch reaches nearly to the floor
2a, is connected_to one apex of a second triangular lever
~ 37 by means of a movable_piﬁot 36. Another apex of the
second triangular lever 37 is hinged to the cabinet 2 by a
stationary 'pivot 38. The remaining apex of the second
15 triangular lever 37 is connected by means of a movable'
pivet 39 to the front end of a connecting rod 40 which

extends longitudinally within the cabinet 2 below the

underside of the circuit breaker 8, The rear end of the

\ . connecting rod 40 has a movable pivot-40a. _
20 . - As apparent from Fig. 3, a roller stopping
N _ ~mechanlsm D is provided at a predetermzned place on the

floor 2a w1th1n the circuit breake: chamber 3. The roller
stopping mechanism D includes a.base 41 in the form of a .
rectangular .plate whieh is fixed to the.floor 2a. A pair
25 of rectangular stationary_roller stoppers 42 and 43 are
fixed to the upper surface of the base 41. fhe stationary

roller stoppers 42 and 43 are allgned parallel to the path

P



The lower end of ‘the novable roller stopper 10 operating source rod

- 34, whi reaches nearly to the floor 2a, 'is connected to one apex of a
secqond angul ar | ever 37 by nmeans of a novable pivot 36. Another apex.
- of ! the ond triangular, lever 37 is hinged to the cabinet 2 by a

st ati‘onary pivot 38.The renmining apex of the second 15 triangul ar Iever;f
37 is connected by neans of a novable pivot 39 to the front end of a
connecting rod 40 which extends |omgi®udinally within the- cabinet 2
bel ow t hef takidresiate amle ©Offe tber callepsedkeitis. a knewn dhirstanteoffnare
connecting rod 40 has .a novabl e pivot ,40a. 20 As _appar ent
from FigACk othery oldho FPen§LAELRRAFEnF DL T HFEOPRRES 412 £nd
predeterm ned pl ace on e.floor .2a - wthin the circuit,breaker chanmber 3.
e ror 143 "Shofn  AEe TEnARAG oD HHe: HhReY (imEacs, SF  boac BSR4 0
rectangul.ar. pl ate whi 1 fixed to fJ100L.,2q . pagr -

rec‘% ang&lg?ysfnggi o%eargyf%ﬁl é:ro S oéppgrggg4241agéy4g‘e§rn§ f%egg (g'st ﬁgg upper
sur? ace. End\l - be T3 A1 ¥ hd ¥1&Se SEpppers 42 and 43 are

al i gned %%?%‘?f’elbé{o t ebepa{%éé- - 10 - of at 1:east'loone of the rollers 9

with a known di st giceddtamgaaalr OhbeableAlidIK Shoppledt | 8ar eHeol | er
stoppers 42 and 43 shown are wel ded to the upper surface of the base 41,

they nmaywbethieEd #Riéhe irAseubsdthnetieilg ofqull t Toor ther Alistafcemy be
integral to the floor 2a. A rectangul ar novable roller stopper 44, the
between the stationary roller stoppers 42 and. 43, is :
disposed between the stationary rdller Stoppets 42 and 43
10 so as to extend into or draw back out of the path of the
roller 9, both the sides of the movable roller stopper 44
sliding aloﬁg the opposing sidés of the station;ry roller
stoppers 42 and 43. An.uprighﬁ'moéable pivo£:45, ﬁhich is
movable relative to the base 41, is fixed to the distal end
12 of the upper surface oflthe movable folier stopper 44.
A third triangular léver 46 is hingeé to.'the
base 41 at one épex thereof via a sﬁepped shaft 47 so as to
connect the rear end of the conhecting rod 40 to the distal
end of the movable roller sﬁopper 44;. Thé upper pottion of o
20 the stepped shaft 47 is threaded  to receive a nut 48.
Thus, the nut 48 érevents the third.triangular lever 46
from disengaging ﬁrom the stepped shaft 47.. |
Another apex of the third triaﬁgular lever 46
includes an élongate slot.49_in£o which a mbvable pivot 40a
25 fits loosely. The remaining apex'df'the third triangular
lever 46 includes another.eléngaté slot 50 ihto'which the

movable pivot 45 fits loosely.

w ¥



mIdth/Qf which is substantially equal to the distance-between the
statiijonary roller stoppers 42 and 43, is disposed between the stationary
roller stoppers 42 and 43 10 so as to extend into or draw back out of the
pat h-of theé roller 9, both'the sides of the novable roller stopper 44 "™
sl i-dnhg al ong the opposing sides of the stationary roller stoppers 42'aﬂﬁ!%
43. An upright novable pivot 45, which is npvable relative to the base 4%/
is fixed to the distal end 15 of the upﬁé“'éurface of the novable roller
stopper 44. A third triangd$ adesevibedi@haven tyedmpyabhe patlenistapper 44
apex thereof via,a stepped shaft_47 so as tq connect_ the rear end of the
connecting rod 4@‘?85t'ﬁgcﬁi%'{%ll°feﬁg‘eofattﬁe°%o§aﬁl EOLLeFc? whemddie mevabie
upper portion of t?g st%ﬂped shaft 47 is threadedin%r SeLve a nyt 48.

Thus, the nut 48FBrESEnTIERET HPRPYF 3T 10RgFPEF SRR 4841 Aom R sdf§adiBRET

f 1 t he st d 47 at.h f third tr] I I 46
| el udes angfﬁnsé? tipd agd"Bhy She REhY Nl M4 feride ZEREY [bueBkn
The i ni f hé ' I 4 el t ;o
clongate Sl of 50T Rta AN Thalevatle Aovarids fALe 8tEppeicirating

described above, sbigcaOred! 34 ¥ ligr i$E0RBREr 4f081 876n Daséc Qe Ofnd MR I
of the roller 9 when the novable roller stopper operating source rod 34 is

in its upper postblberarstopperhecopéhetihgndoueseenstsd i 34o dd@ pakh mdvable

roller stopper 44 are connected to each other via the
W _ . second triangular lever 37,,the'connecting rod 40 and the
o third triangular lever 46.
: Thé operation of the interlock B will be
. .described hereinafter. | '
. In Fig. 3, when the.operatihg handle 35 is in its
Iower limit pdsition $0 as to actuate the dual lever 29 to_;
15. its solid-lined position; the eartﬁing switch operatiﬁg rod
23 is in its rear limit position as shown in solid lines'
and the movable roller stopper operating source rod 34 is
in its upper limit position. Thus, the earthing_switch 18
is opened so that the movable blade 20 is out of contact
20 with the stationary blade ‘19 and ‘the roller stopping
mechaﬁism- D 1is inoperative so that the movable roller
“;' ' stopper 44 is withdrawn from the path of the roller 9, as
- shown in Fig. 4. In this state, the circuit breaker 8 can
be moved to the electrically discqnnected position shown in
23 phantom lines in Fig. 1 or past that -position outside of

- the cabinet 2 and on the-other hand, may be moved from the

positions mentioned above to the electrically connected



5 the roller 9 when the novable roller st opper operating source rod 34 is
.inits |lower position, because the novable roller stopper operating source

rod:-
Vﬁéf
tria

descri bed herei nafter.

nd the novable roller stopper 44 are connected to each other via
d triangular lever 37, the connecting rod 40 and.the 10 third

ar lever 46. The operation -of the interlock B will

lower linit position so as to actifte the dual lever 29 to 15 its
sol i d- posédipasishiogn, inheodidt hingssint Ehgepdrating rod 23 is in its rear

limt position as shown in solid |ines and the novabl e ol

be

opper

-~

.’.

o

In Fig.- 3, when the operating handle 35 is inits .

l.er
oper ati ng sourceomo¢h§49§ﬁQQ1h%%@uﬁﬁﬁﬁnlFE?t°BS§?PFBﬁ.h?ﬁﬂ§? S e earthing

switch 18 i s opened so that the novabl e hl.ade 20, s out of congact-mﬁth

the st& PaNargd Bramethe olowpr IHELt BRSikion kg, the URRER AIBA D | s

' i ve . h b Ller ' ] h
oot b oPaSHELPR |Hiw 5a BHBRRSm, Lirgs YL 47 A4 o p¥hel T 1

biseaker, , 8 cgpﬁgg ?%yéggff%}lgg ekﬁstf¢é§$é8h4&fﬁéﬁ"‘ HG iR tikga shown in

25 phaﬁﬁ&n

or past t

position odtside of the cabinet 2

and on & %wﬁ%@%’o?B¥aQ§n§DYéd'ﬁBOﬂEtéﬁtﬁE@édiﬂ&“iﬁ@ﬁ&bkﬂaed above to
the electricallly connecfed :

10

15

20

25

limit position as shown in phantom lines in Pig. 3 and the
movable roller stopper operating source rod 34 is lowered
in its lower limit position. Thus, the earthing switch 18
is closed so that the movablé blade 20 is contact with the
stationary blade 19, and the roller stopping mechanism D is
operative so that the movable roller stopper 44 extends
into the path of the roller 9,'as'sh9wn'in Fig. 5. 1In this
Qtate, the circuit breaker 8 which is being moved from the
electrically disconnected position or out of the cabinet 2
to the electrically connected position is blocked from
reaching the electrically connected position, because the
roller 9 abuts the movable roller stopper 44 which is
supported by the stationary roller stoppers 42 and 43.

| The movable roller stopper 44 blocking the roller
9 is supported by the stationary roller stoppers 42 and 43,
the sides of the movable roller stopper 44 contacting the
opposing sides §f the stationaty roller stoppers 42 and 43.
Thus, the load applied to the movable roller stopper 44 is
offset by the reaction applied to the _movable roller
stopper 44 by the stationafy roller stoppers 42 and 43.

The slight transverse movement of the movable



position shown in solid lines in Fig. 1. On the other hand, when the
opergfirng handle 35 is pivoted fromthe |lower l'inm.t position to the upper o
limit posi fion shown in phantomlines in Fig. 3 so as to pivot the dual.
lever. 29 to its phantomlined position,” the eafthing swtch operarinbEEE}
rod\23'is actuated to its forward limt position as shown.in phantom | i nes

in Fig. 3 and the novable roller stopper oppsating source rod 34 is | owered

inits lower limt_position. Thus, the earthing switch Q0 ., is.clopsed
so that the anaBPéJp'ﬁFaﬁ?EBery‘idm‘aé QR § MEAUAS Eﬁrtéebllgﬁécb?gaﬁbe
the roller stoppin C I 1,5..0 Ve a bl g’ r
st opper 44 ext enﬁ_ggﬂ'g?ogﬁﬁﬂp’)%%} %}e '?'Egev%s&el é:_r q‘&ter}atétéﬁg\ﬁngnlxg _§g9f%é€nby
this state, the ghpcyldydiieaker;i BLydicdedd PRI PgN0%ed Het@idelh & he movable
electrical l'y disconnected position or out of the“cabinet 2 to the
electrically conpggbed480anlli @hel ®lRngalcrd siidmsipgac e ! kthee! Bfgddabivl
connected pasition, because the roller 9 abuts the novable roller stopper
44 whi ch i sOsuppastetebyrahsmitasdoner yheothprdstopangsld? bever 33720

The novabl e roller stopper 44 blocking the roller 9 is supported by the
st&tionary roller stoppersAd@i&hdndldlythehe dedightt Hongitadinalol heyement
st opper 44 contacting the opposing sides of the stationary roller stoppers
42 and 43. Thus, ofheéheoarpegiple etiolbex hetappasl 44 Whigh Qepirs becausesof

offset by the reaction applied to_the npvable roller sto r 44
the stationary r&beeri®RphepPs 4@%n6°3rg.erTh% ilat (iadat r%%vé’r"é% eﬁ%ﬁfe’éf

the.nnyable stopper * 44 is offset by the relation, illustrated in

S/
' 10 Fig. 5, ‘between the movable pivot 40a and the elongate
slot 49. Thus, the impact will not be transmitted to the-
connecting rod 40.
is
\
s
20

25

b



rol l-er st Qccurs because of t he |rrpact of the roller 9
-agai nst 't Wﬂ‘&ﬂﬂ stopper 44 is offset by the rel ation,

fppirated 10 meen t he novabl e pivot 45 and the eIongate sl ot
us, the inmpact will not be transnitted to the third triangular |ever

37~Addi tionally, the slight_lgnaitudinal novenment of the novable roller s
st opper 44 whi ¢h occurs because of the inpact of the roller 9 against the
novabl e roller stopper 44 is offset by the relation, illustrated in 10

Fig. 5 BAMSN the novabl e pivot 40a and the el origate slot 49. Thus, the
.inpact will not be transnitted to t he- connect| ng rod 40. 15 20 25 -14- -
CLAI MS: 1 smnt ear .i di_n a fl oored cabirnet which has
a vertlca‘l part%ag'hcgeaﬁd aircd.lntc q chanber; .a pair of

di sconnectors f5)§¥%éfé#tyabfﬁé é% P@ﬁ‘%a%%E E%gl parglglon ! an

earthing swtch for hi'ng a ' _
' defining a c1rcu1t breaker.chamber* _ *

a pair of dlsconnectors fixed to. the vertlcal
5 partltlon-
a loadlbus;
‘an eafthing switch for earthlng a load c1£cult
connected to the load bus, o ' ' : a v/
an earthing switch ;ctuating mechanism including
10 . an earthing switch operatihg rod_havihg one end connec-
ted to the earthing switch; |
a circuit breaker including a pair of connecting
‘rods and a plﬁrglity of rollers arranged to roll along
the floor of the éabihet so as to enable the circuit
15 breaker to be moved into and out of the circuit breaker
chamber to electrically connect and disconnect each
connecting rod with an associated one of the dis-
connectors; |
a mechanical in;erlock between the circuit breaker
.20 and the eafthing switch fqr preventing the circuit
" breaker f;om.aftaining its electrically connected
positioﬁ when the earthing switch is closed, wherein the
mechénical_interlock comprises: .
a pair of elonggte-statibnary roller stoppers

25 fixed in spaced substantially parallel relationship -
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connected to the load bus; an earthing smntch—ae%ﬂa%kng~aechan_§n1|ncludlng

10 /7 an earthi.ng smﬁtch operating rod haV|$ﬂ one end connec- ted to the

earthing switch; a circuit breaker including ,I,ﬂlmmmml ng rods
cabi net %’

a.plurality of”- roIIers arranged to roll along
as to enable the circuit 15 breaker to be aned int% &nd*out of the
circuit breaker chanber to electricall§y eonnect and di sconnect each
connecting rod with an associ-ated one of the dis- connectors; a nmechani cal

interlock betweenyiRg ehtRUbthBEeaECEREOF100r 258 Eﬁu&f @asm 0 o4 Sy teh for
preventing the circuit breaker fromattaining its electrically connected

position when theseatiBhAgyS¥rblllri §t6ppeLs. 1YNRG bt d e MBI PH Rl of
interlock conprises; a pair of elongate stationary roller stoppers 25

fixed in spaced suhetaounekby paral l el relationship -15- with each other
to'the floor of the cabinet, the stationary roller stoppers |ying outside
the path of the rollersn. ahoagengamevanabrellerletogp@ppéhavingwsqbsub 5
stantially the sanme width_as the spacing between the stationary roller

st oppers, di Spose@tPAtiRdlEpEBEngamEehWidbhads cthel SRRCERG JpREWERA rithe

artanged to be exten-
] stationary roller stoppers,.dlsposed in the spacing,

.the movable roller-stopper belng arranged to be exten-
ded into and'drawﬁ back out 6f,the path while being
kﬁ/ b supported by the stétionarj roller stoppers; and
.10 a link mechanism interlocking the earthing switchi
actuéting mechanism and the movable roller stopper, the
. link mechanism being arranged to extend the movable
" roller stgpper into the pééﬁ_when7the eérthing switch
is closed to cause the movable roller stopper to block
15 the path of at least one of the rollers.
2. . Metal-clad switchgear as claimed in claim 1, in
which the movable roller stopper has a first movable
plvot and the link mechanism comprises a connecting
rod which has a second movable pivot and which extends
20 - longitudinally near the floor within the cabinet and
is longitudinally shiftabie, and a lever, which includes
e first and second elongate openings and-is.supported_by_
a pivot fixed stationary relafive to the floor so as to

be horizontally pivotable, and which connects the connec-

25 ting rod and the movable roller stopper, the connecting



" ded into and drawn back out of. the path whi | e bei ng supported by the ;-
sta 'ona” Fm Hﬂ H s; and 10 - a link mechani sminterl ocking

- th t A ting mechani sm and the novable roller stopper, the

i chani smbeing arranged g a extend the novable roller stopper into the
pat h™when the earthing switch is closed to cause the novable roller stopper

to bl ockrd® and!¥ife PRéFePbind CeindRePied adipld é?r | er Metal -cl ad

switchgear as clainmed in claim1, in which the nova stopper has a

first nmueie ¢f vaigagendiie betwediecdai SRR drigRtel dpiHigRt i Ng rod which

. has a second novabl e pivot and whi ch extends 20 longi'tudinally near the
f1loor wiahdnthéeseadndatovatill é spiwy, tantl tld wmehidlleallea1eand a | ever,

whi ch includes first and second el ongate openings and is supported by a

pi vot fiskeppentandatiye rkever are cannedasbrtesearh tokher byri zontal |y

pi vot abl e, and whi ch connects the connec- 25 ting rod and the novable
rol | 2r SEeARRrOf (PRIRIFMERE i BREVeen dthayfeqand |ednngars mpesdmgect ed to eachs

Second TRRBDTE of VTS SRURRHR ROV e 1ol | er stopper and (he lever are.
el ongat & bpent ng R TR | RECANAR Spaiaimed 11 T3 20745 owi t chgear
as clal tagh 40 Gk e el & L IVRTE SRR S Tnedf Qe extends
path, the first movable pivot is not in contact with
10 either of the ends of the second elongate opening which , U
is substantially transverse to the longitudinal axis of
the movable roller stopper, and the-second movable pivot
is not in contact with either of the ends of the first
-elongate opening which is'substanfiaily pafallel to ﬁhe
15 longitudihaliaxis 6f the mo&able roller s;opper{
4. A metal enclosed switchgear as claimed in claim
2 or claim 3, in which the operating link mechanism
comprises a movéble roller stopper operating source rod
which is perpendicular to the floor and is Vertically
20 translatable, and a dual lever which has two operating

ends and is pivbtable by means of an operating handle,

one of the operating ends bein§ pivotably connected to

)

the upper end of the movable roller stopper operating
source rod and the other operating-end being pivotably
25 connected to the other end of the earthing switch opera-

ting rod.
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path, the first novable pivot is not in contact with 10 either of the
ends of the second el ongate opening which is su I verse t

t he-tongi t udi nal "axi s of the novable roller sto$ﬂﬂmllum“mum¢gnond mo
pivot.is not in contact with either of fhe ends of fhetfi%sts elkongate

. ope&ni ng which is substantially parall i to the 15 longitudinal axis of
the novabl e roller stopper. 4. A nmetal enclosed switchgear as clained
inclaim2 or claim3, iB.whMekalhelageseitohgtanksubstamtsallyngpsi ses a
movabl e rol [ er stopper operating source rod which is perpendicular to the
fl oor and is ver hecesliny d2gcribedl wisbl cefendngedtal andezs whl twstratedo
operating ends and is pivotable by nmeans of an operating handle, one of the
operating ends b&v¥ngFaousesbPy teofineét Ehet aceRBPARYERT WingHe novabl e
roll er stopper operating source rod and the other operating end being

pi votably 25 connected to th& other end of the earthing switch opera- ting
red. - 17 - 5. Metal-clad switchgear substantially as herein described
with reference to, and as illustrated by, Figures 3 to 6 of the '
‘agconpanyi ng dr awi ngs. : i
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