21263681 NTERLOCK DEVI CE FOR ENCLOSED SW TCHBOARD 5 The rew'
I nvention relates generally to an interl ock device used for an enclosed /.
swi t chboard and nore specifically to an interlock device which can | ock an
operation handle so that a switching devicg.di sposed within an encl osed

swi tchboard is not allowed to be closed when 10 the switchb a % -
ii‘,Yeft opened and wunlock the operation handle so that thgfi 'B ES -
device is allowed to be closed only when the sw tchboard door is kept '
cl osed; in other words, which can allow the door to be opened only when the
srﬁtcging device is kept opened or allow the 15 - switching device to be

cl osed only when the dgor is ke closed, I _an. encl 0 i boar d,

vari ous switches, nete :TE'aﬂs’gfal:- EaR; BNCLOSED gﬁf_ 22 ®anged on a
swi tchboard front panel; a circuit breaker, a disconnecting 20 swtch,
bus bars, an earthing device, etc. are arranged within a sw tchboard casi ng

in order tg protect thesahgle%%é%ﬂugﬁggﬁﬁoﬁr %1?‘%\,3 ?gﬁgyagiyrq:@n n

additionally to enhance sa an encl oset oard descri bed
above, 25 injhheriack WeviceSased! EBYbRA eREYbEelNskiechRbbarEt ahdcRbEE
f@r instance, or it is necessary to take out the circuit breaker fromthe
swi tchboard foppeificadlge téi @  intétPocki ideview dwhichl c¢an ofeckd; an
sgcondly an operation- '

: operation handle so that a switching device disposed within

an eﬂhlosed switchboard is not allowed to be closed when
} 10 the switchboard door is left opened and unlock the
opetation'handle so that the switching device is allowed to
be closed only when the switchboard door is kept closed; in
other words, which can allow the.door to be opened only
when the switching device is kept opened or' a_llow the
15 switching device to be closed.only when the door is kept
closed.
In an enqlosed switchboard, varions switches,
‘meters, protection devices, etc. are arranged on a
switchboard front panel; a circuit breaker, a disconnecting '
20 switcﬁ, bus bars, an earthing device, etc. are arranged
N o within a switchboard casing in order to protect these "

electrical devices from dust and moisture and additionally

L

to enhance safety.
In such an enclosed switchboard described above,
25 in the case where some trouble occurs in the circuit
breaker, for instance, or_it_is necessary to take out the

circuit breaker from the switchboard for maintenance, first



‘hand1e is noved upward or downward to open a di sconnecti ng smntch for

'tlng off a high-voltage power supply fromthe circuit breaker; thirdly
nner door-like partition is noved frontward; lastly the circuit breaker
pul | ed out fromthe enclosed switchbghrd. In contrast mith this, in the
case where the circuit breaker is install'ed within the encl osed smﬁtchboanq
again, first the circuit breaker is pushed in within the sw tchboard; \\J
secondl y the nsweitcdhboard0 paneélke iparépéneds i sewmijoaﬁhwpbréﬁﬂd:m y the
operation handl e is noved downward or upward to close the disconnecting
switch for handls rig aadvegh-upard)@mdennvanh to apem a diswmiecting |
breaker; last|ly the swi.t chboard_panel| .is closed. 15 In the
process - ofSWikfihifQF cyttipgoeffiga b#&hﬁwtﬁgﬁepwt iSUpPPLY i nawe the| osed
smﬁtchboard i n .case the door -|I5$ partijion is opened when the

di sconnect i QﬂhqcﬁF?§k?E?ttBF6 d, dhatnner doarghike) pagsisdeer daupply

o ey § e "qtfrqr&m# S aAsne Y ciﬂfig‘?bﬁg{s%%%ﬁ?s'i%éf eeg dap 0O
h eV|ce
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after the disconnecting swtch has ept opene

hi gh- vol t agmdlosa swptuhﬁdsmtagaehectﬂﬁaé elee Ercafe! BReakle Qerator
can enter t he emcl osed sw t chboar

pushed in within the switchboard; secondly the inner door-

10 1ike partition is moved backward, thirdly the operation

handle is moved downward or wupward to close the
disconnecting switch for applying a high~voltage power
supply again to the circuit breaker; lastly the switchboard
panel is closed.
.15 In the process of opening or closing the
door-like partition of the enclosed-switchboa;d; in.case.
' the door-like partition is opened when the disconnecting
‘'switch is left closed, that is, a high-voltage power supply
is left applied to the circuit breaker, this condition is
20 very dangerous and may result in such an accident that the

operator is killed by an electric shock. Thexefore; there . N

is generally provided a éafety dévice called an interlock

T

‘device within the enclosed switchboard. This interlock
device allows the door-like partition to be opened only

25  after the disconnecting switch has been kept opened to cut
off a high-voltage power supply from the electrical device,

so that the operator can enter the enclosed switchboard



safely.. Further, the disconnecting switch can be closed for applicatioéi%é)
a high-vol tage power supply to the circuit breaker only after the inner\” -

door-like partition has been closed perfectly. Furthernore, the
door-like 5 partition is | ocked whenever,the di sconnecting switch is kept
closed. In the' above-mentioned i nterBoTk devi-ce, conventionally,

ekgf{rical i nterl.ock devices or electrom echanical interlock devices are
weTl known. 1@afely. Furtker}hehtodiscomneqtiag iswitclposanbbe cdosede an
i nterlock device as follows: In the case where a high- voltage is applied
to a circuit Hamkappdicatjos wf hian hhghemelsage BOMeHbESEPRLYe| &Rt

charge devel oped near the circuit breaker is detected b n._appropriate
sensor; a 15 cinguit b%eabﬂ%rgniﬁdafﬁﬁrréﬁﬁnﬁﬁﬁ?ﬁ'Q°§¥§iéke ﬁFG%FFH@“

el ectric-ch t ti I - .
Swi tchhp&?d%%&;?gi%c SO0 | R TERBEL o T LRAFIGREn TR, SBOETHLES |
I S possi to cite an ipnterl ock . deyi f : s
nghe 20 5 vol Rk §Eom e LatkeaL WheRYR} he e conadlt e PERELERTS

encl osed smﬁtqg réﬁoéﬂé?triP charge devel oped near the circuit breaker is
detected; a wa hg Tanp 1s |it up and a relay is energized to actuate a

rréchan! cal device; the cl oﬁfg S%ﬁﬁm&ma i s ifdeabdy t l@evice,
nechani cal 25 devi ce. e above-nentioned electrical or electronec-
hanical '~ int egddfdntIGHATEP, EBEStrHeAE ifterbocksdevices or electrom-

' echanical interlock devices are well known.

10 ' As the former example, it is possible to cite an
interlock device as follows: In the case where a high-
voltage is applied to a circuit breaker arranged within the
enclosed switchboard, electric-éharge developed near the
circuit breaker is detected by an appropriate sensor; a

15 relay is energized in response to a signal from the

_electric%charge sensor to activate an electromagnet; the
enclosed switchboard door is locked by the electroﬁagnet.

| As the latter example, it is possible to ciﬁe an

interlock device as follows: In the case where a high-

20 voltage is applied to a circuit breaker arranged within the

_: : enclosed switchboard, electric charge developed near the
& - | .. circuit breaker is detected; a warning lamp is 1it ﬁp=énd a
relay is energized to actuate a 'mechanical. device; the '.

enclosed switchboard door is locked by  the mechanical

25 device. o

The above-mentioned electrical or electromec-.

hanical interlock devices have some drawbacks or



shortcom ngs. The basic problens are: (1) Another power supply is
beflii red to activate or actuate the electrical interlock device. (2)

. fipl i cated st eps are required when 5 " assenbling the device
~using electrical elenments and nechanjcal elements. (3) It is relatively
difficult to distinguish trouble due to Yrechani cal elenents fromthat due
to electrical elenents or. vice versa. 10 (4) Probability of

occurrencegRértecnbhgsduerhe bhsierpgeblemenapes is rel atively high as
conpared with that due to nmechanical elenents. For the reasons described

above, it is rather pLyfeAnbkhero cuower ucisuppdy nt £s| odegidwese fto an 15
encl osed switchboard by the use of only nechanical elenents.
Further, asctiévatebod apbuateathenederttikcadvinterdogkudevicencor porated
within the enclosed switchboard in order to prevent such an accident that
the operation handl e(2d Crmpiirgkedus| §t8p8rat 8¢t o EPEUArede When

di scongecting switch when . the., swtchboard  door., is open apnd therefore
t he opgratﬁﬁgﬁggi?Pﬁedtgf a#%ﬂ%ﬁﬁriQ§ xw@le$¥ﬁ&ﬁ%f, $ﬁe%3ggsthgng |
operation _handl S rated erroneously by an excessive force in the
di rection PSQEPBSEa#hglgﬁggg Aecting 25 switch in spite of the fact that N

he Ther ok S Ca g LR T Ul ettt e gt gt
- trouble due to mechanical elements from that due to
elecé;ical elements ot viée-versa.
0 - ' (4) Probability of occurrence of trouble due to
-electrical elements is relatively high as compared with
that due to mechanical elements.
For the reasons described above, it is rather
preferable to construct the interlock: device for an
15 enclosed stitchboard-'by the use of onlj mechanical
' elements.
. Furthet, as described above, an interloﬁk device
"is usually incorporated within the enclosed switchboard in
order to prevent such an accident that the operation handle

20 is erronéouslyloperated to close the disconnecting switch

‘when the switchboard door is open and therefore the ©

.
L I

dperator is killed by an electric shock.  However, in case
the operation 'handle ' is ~operated  erroneously by an
excessive force in the direction to close the discohnectiné
25 switch in spite of the fact that the interlock device is
functioning, there further exists such a danger that the

interlock device may be damaged and therefore the operation



hahdl e tan easily be nmoved to a position at which the disconnecting swtch/.
I's closed unintenti.onally when the sw tchboard door is left open. For the J?
reason descri bed above, it is rather 5 preferable to disable the operation
~handle for the interl.ock device for an enclgsed swi t chboard before the
interlock device:is danmaged due to erroneods operation such that an
excessive force is carelessly applied to the operatign_ handle.

/ . ; \ . 0 '
these prohandke| can neasiher deomoved it 1% PRFLTAPY (ﬂﬁ'eﬂ%""ﬁp tHhe

present invention to proyide an . interl ock device fo . en sed, .

,S}Ni tchboalr d whtRcPRNagELEng H ¥ tGh ylﬂeé’ﬁ&ﬁﬁéalmé’r'é%%'ﬁ{"qutﬁ%u?hﬁge &€ any

el ectrical elenepnts, such.ag rel ays ectromagnets, etc. 15 To

ach:eved the ﬁﬁgggbﬁgﬂf?oﬁg r b%j%%$¥ OP#R* i nterl ock device for an

encl osed swi tchboard ac [ o] r%}% i,:;%?an ' co I'3@S

operation handle, a pi vg:fégl eflﬁ,cﬁ sﬁéﬁg‘\#ng a raii ch | rggegrerénbr% , qglﬁﬁherrod

connect ed sbet FEeEﬁSﬁQ'YEbabhisaﬁlék tied x%efﬂdﬂdﬂﬂ!uadaie-rxbﬁcxxha

triangul ar disk latc aving a disk latch paw and, a disk latch slot, a

di sk latch act yater18aki @evitelC£ORt @h IénblosediChwitohbpard  detoresptheg,

ampartition latch having a partition latch paw and a partition latch pin,

a partition | ainkektoek davice s damaysdl dueatoherroneoflS opetatiomtsuchihe

di sk latch | ocks or unlocks the pivotable _ '
~ that an excessive force is carelessly applied to the

operélion handle.

-10 | With these problems in mind, therefore, it is the
primary object of. the present invention to provide an
interlock device for an enclosed switchboard which is made
up of only mechanical elements without use of any
electrical elements such as relays, electromagnets, etc.

15 N To _achieve the above-mentioned = object, the
interlock device for an enclosed switchboard_according to
thﬁe present invention comprises an operation 'héndié ,. a
"pivotable disk having a latch lock member, a link rod

~ connected between the pivotable disk and a 'switching

20 - deVice, a triéngular disk latch having a disk laﬁch pawl

. m' and a disk latch slot, a disk latch actuator_hgving an
PR actuator rod, an actuator pin, and a spring, a partition
| latch having a partitionllatéh-pawl and a partition latch
pin, a partition latch lever having an elongate latéh 1ever.

25 sglot, etc. o |
The disk latch_locks or unlocks the pivotable

disk in relation.to the opening or closing of the door-1like



.inrelation to the opening or closing of the door-Ijke partition
‘the partition latch | ocks or unlocks the door-like partition in '
tion to the angul ar notion of the plvotable di sk or the closing or
opgning of the disconnecting switche 5 - - Since the interlock
vice according to the present T entlon i s- made up of only mechani cak-_
-~ elenents without use of any other electrical elenments, it is easy to
troubl es hOﬁ&rdeféﬁ' \hee! éﬁﬁntéz@ﬁ@hfdh ' EREER RRKIPVbEe ulitidid | BREOVI NG
the life tTne. he other object of the present invention is
to provi dedeerenercet ipak tidddne i rdl ation sebl ethecanidulamnimotibsmoetor bend
I ntentionally whenever an excessive force is applied to-the operation
- handl e, beherepi*mtabhe erdigik oevi thei sclbs&tggad ar fopeniag t b the
di sconnecting switch is 15 cl osed dangerously due to erroneous operatlon :
whil e the dhsconneatingoswiktchieft opened. To achieve the
above-pentioned object, .the operation handle according to the present
invent Pon conpri ses 81iR§RdI EheodlRtRTIREK g dewias a@ceanding o 4Pl o the

ESrL' neck BFesehE: 3%“@%%139%0?# RSBl B ks Berhend Rl pldmedtELl chod .,
rtert ockc 35HBHE e P Enf el ISR ARG ARG Booetfr coent |

troubleshoot defeotive elements and to repair the device,

while improving the life time.
10 - The_other object of the'present“invention is to
provide an operation handle which is_disabled easily into
- damage or bend intentionally whenever an excessive force is
epplied to thef'operation handle, before the interlock
device is damaged orffurthe: the disconnecting switch is -
15 closed dangerously due to erroneous operation while the
switchboard door is left opened.
' To achieve '~ the above—mentioned 'object,-'the
‘operation handle according to the present invention
.,  comprises a handle rod including a mechanically fragiie
20 portion at an appropriate position of the haodle rod. The

fragile portion is a neck or a notch formed in the handle -

rod or a joint member sandwiched between two tubular handle 1§¥
rods.

The features and advantages of the interlock
25 device for en enclosed switchboard according to the present
invention will be more clearly appreciated from the

following:desoription=of the preferred embodiments of the



invention will be nore clearly appreciated from the follow ng
description of the preferred enbodi nents of the - 7- * invention taken :

in - conjunction wth the acconpanying drawings in which |ike reference
nuneral s designate thie same or simlar e nents or sections throughout the
figures thereof and in which; 5 Fig. 1is a-ppictorial view
oh\,ﬁn exenpl ary encl osed sw tchboard for assistance in explainin t he
function of thanveangipocktakenceincceenjugctbonhewptbsehhei neceempanying. 2
is an enl arged di agramatjcal side view of 10 the interlock device
according to t AEa¥Legentin nyRAehodiken W%ﬁeﬁ% ByBerplge dnagignats, the

I d but th t dd
di sconnect i ng. SARECAE '%ﬂw #hhenenka ofcragposnsheasPPyf, EbEnElferes cn
| ock nenbers, 1 F 3 I d :
d?ggrgﬁnaf{galt§i§§8Elé g?n ﬁgilnferlock deL?ce agioﬁglﬁg ?ggfhe present

t B t I t h
i nvention Bor assistance ggegxp aj an Oggstgggaf i ¥ hed£ohan Igﬁgﬁgf g o

door-like partitionis c eration handle is noved

close a d'SCO“@ﬁ%lbaﬁdsmbﬁiﬁchSQaf3alf6f“3éﬂhisﬁ&ﬁ&é"1%? BaplhaihPAgl Sthe
‘I acked by a partition latch; Fig. 4 is an enlarged

di agrammat i cal fanéemnveoftﬁdlemﬁéﬂrdcﬂc I«idﬁ/d:e:eammm@gté othéeppaséendt
i gvention for assistance in explaining the operation thereof, in which
¢ invention;

: Fig. 2 is an eniarged diagramatical side view of
10 the interlock device according to the present invention, in
which the door-like partition is closed but the operation
handle is not yet moved downward to close a disconnecting
- switch, both the.latches being disengaged from both the
latch lock members, nespectivély:
15 Fig. 3 is an enlarged diagrammatical side view of
the interlock-devide according to the present invention for
assistance in explaining the pperation'thereof, in which a
"door-like partition is closed, and an operation handle is
moved downward to close a disconnecting switch, so_thét_the
20 door-like partition is locked by a partition latch;

. . ; Fig. 4 is an enlarged diagrammatical side view of
the interlock device according to the present invention for
assistance in-exﬁlaining the operation thereof, in which
the 'operatinn handle 'is moved upward to open the

- 23 disconnecting switch anq the door~like partition is opened,

so that the_pperation handle is locked by a disk latch;

Fig. 5 is a side view of a first embodiment of



tgagfoperation handl e i s noved upward to open the 25 di sconnecting swtch
d/the door-like partition is opened, so that the operation handle is
| ogked by a disk latch; Fig. 5is a side view of a first enbodi nent of
the operation handle used for &h€ .interlock device according to the
present invention; Fig. 6 is a cross- sectional vieM/taken along the line -
. VI - VI shomn n Fi g 5. 5 7 1s .a Si m/of second 5\&
enbodi ment tBe t AREr 5P i ﬁndFrSndluéedus&Pr f.drhe ]Foc eVHESi ce

oo nd bRADg RE TR bk BERbRRE L Bodpstghf 2o o5 sectiona vigw paker
. [ [
enla?ged fragnentarﬁ crgs 5 §e§ ?Qgéeékfghgi glggligkggbg?hﬁgnghgf the

operation handl e used P e I'n evice accordin e“present

invention. 3{fe chY* éﬁéﬁn yﬁd?g§tagg|ng of the present 15 invention, a
0

brief reference w be nade he“Structure of an exenplary enclosed

swi tchpoard within whigh thds i eiae el ice 8Cs666haJenBolimient coeNt
.invention is installed, with reference to the attached drawing. In Fig. 1,

an encloseﬁhemnbgbha&idnl handdde wsed fof oathesiimtérleckioodepidsel 3 and
a door-like partition 4. Wthin -the enclosed swtchboard 1, there are.
mai nl 'y arraageddanglt0uthebpeaaentSIn&entsoonnect|ng switch 6 and

' Fig. 8 is a cross-sectional view taken along the | 3
line VIII-VIII shown in Fig. 7; and
10 Fig. 9 is. an enla:géd fragmeﬁtaryv cross-
sectional view of a third embodiment of the operation
handle used for the interlock device according to the
present inventiqn,
To ‘facilitate understanding. of the present
15 = invention, a brief reference will be made of tﬁe structure
of an exemplary enclosed switchboard within which the
interlock device éccording to the present invention is
"installed, with'referencé to the attached drawing.
In Fig. 1, an enclosed switchboard 1 is made up
.20 of a casing 2, a door panel 3 and a door-like partition 4.

Within the--énclosed switchboard 1, there are mainly .

®

arranged a circuit breaker 5, a disconnecting switch 6 and
an interlock device 7. Further, the reﬁetenee numeral 8
denotes an operation handle linked with a link rod 9 via
25 the interlock device 7 to close or open the disconnecting
swifch 6; the reference . numeral 10 denotes three bus-

supporting insulators; the reference numeral 11 denotes



operation handle lihked with a link rod-9 via 25 the interl ock device

to close or open the disconnecting switch 6; the reference nuneral 10
denotes three bus- supporting insul atomsQthe reference nuneral 11 denotes
power supply bus bars connected to the disconnecting switch 6 via a
br@gﬁhed bus; the reference nuneral 12 denotes a bus géﬁgortjng i nsul at or;

t he refer ence PRWRF alSURPEnRUSs Rars§,qcenpeetedn ket o §igcqnneqctking

breaker 5 5 via a load bus 13a;, t he reference neral. 14 denot es a a
supporting menBEt £ gt e %&nd ogﬁﬂniﬁécmar dE_HL BREFLENSR sDER g 17

iret it s ncaedestd’ s Bl Ruppoiha okl "aie e y"%‘ﬁ"e%cl?ng

the operation *ﬂﬁna'éﬁoéeéoa fHé&'ﬁQbPéfc@nﬂ&ba’ & 3¢ife %%ﬁeg% éharsthe

circuit breaker a state ere ndl e
8 is novedSupwg{g &ndméue buBkisa§ LHes Péféiéfcé Ovamdrale 1£f Heh@téﬂerhthe
di sconnecting switch 6 15 in such a way that a novable blade 6a is kept
apart from a féaplle bsappotting mémber case, if the door-like partition 4 is
frorst opened carel essly when the disconnecting swwtch 6 is closed, that is,
when a hi gh-vol tage poweInstipglenclodesd tswikchbiard dd when abeessi ta ke

breaker 5, this condition is seriously dangerous because the operator
may be killed gyrcuzt breaker 5, for instance, is required for checking

an'inte}lock device 7. Further, the referenpe numer al 8_denotes_ah _ éz%;;y

or malntenance, first it is necessary to open the
10 - disconnecting switch 6 by operating the operation handle 8
for cutting—off- a high-voltage power supply from the
circuit breaker 5. Fig. 1 shows a state where the
operation handle 8 is moved upward and the link rod 9 is
~shifted toward the left to open the disconnecting switch 6
15  in such a way that a movable blade 6a is kept apart from a
fixed blade 6b.
In this case, if the door-like partition 4 is
"first bpened carelessly when the disconnecting.switchﬁs is
~closed, that is, when a high-voltage power supply is left
20 applied to the circuit breaker 5, this condition is
. B seriously dangerous because the operator may be killed by
o . an electric shock. To prevent such. dangerous condition,
there is usually provided an interlock device 7 within the
enclosed switchboard 1. This interlock device 7 serves as
25  a safety device as foliows: the door-like partition 4 can
be opened only after the operation handle 8 has been moved_

upward to open the disconnecting switch 6; the operation



L 3

€l ectric shock. To prevent such dangerous condition, there is usually
prgvided an interlock device 7 within the enclosed smﬁtchboard 1. This
[ 2r | ock device 7 serves as 25 a safety device as follows: the
\dooy-like partition 4 can be opened_on ?>ajter t he operation handle 8 has

n nmoved upward to open the disconnecting switch 6; the opération <
handl.e 8 can be noved downward to close the di sconnecting switch 6 only. -\
after the-Handlki ge catr tbe moved Mowrward ctaselogper thet Aiscohaedtdngl i ke
partition 4 can be | ocked perfectly in the closed condition except the case
wher e the Swdpehaté oonbyncifitexr htbebdinormliicke upaatﬂtiono;de'rhamebeen
di sconnecting switch 6. The inter|ock device 7 according to the present
i nvention ﬁiPFeQePG§§@F¢B§E tdvecidasurdib kien Rasitd tami4 aprnbeelerckrde to -
Figs. 2, 3 and 4. rlock deV|ce 7 can d|v ded
mai nl y |nt8°FSGFt§8b§Poﬁ§e °19$ﬁ§v8?%é$E AR sKXSERE i bhe 5 di sk

suppor i ng 20,.a sk I ectlon SIY| porteg y dISk Ia
supporting 1, FtPti (03 IS te a i on
; °REHB o8 nindhs ot HF), 3R BePURL LRRSR) £ Coter ShRR,
| atch supp 2 and a partition latch I ever 23. The disk
support|n98%% ggg&sé %lxe |n *position within the encl osed switchboard .

1, on which a plvota | Y, deh g ft 25.
To the pivotable di sgh%4qn§ék%n id}uﬁfﬁ n:aé%?&{ﬁé 5 'i:ﬂ! E,;':éfsl%)%gd Th

operation hagdneidn #illxsé débéf&béﬂ”ﬁﬂﬁé1nbelow in more detail with

reference to Figs. 2, 3 and 4.

0 The interlock device 7 can be divided mainly into
four sections: ' a pivotable disk section supported by a
disk supporting member 20, a disk latch section supported
by a disk latch supporting member 21, a partition latch

'section supported by a partition latch supporting member

15 22, and a partition latch lever 23. |

The disk supporting member 20 is fixed in

po.sition" ‘within the enclosed switchboard 1, on which a |

'pivbtable.disk 24 is pivotably suppofted through a shaft

- 25. To the pivotable disk 24, a handle supporting member
20 26 is fixed. The operation handle 8 is fixed to the handle.

supporting member 26 in aﬁ appiog:iate method (explained -

later in more detail with reference ot Figs. 5 to 9).
Therefore, when the operation-handle 8 is moved up and down |

with the shaft 25 as its pivot, the pivoﬁable'disk 24 is

25 rotated clockwise or counteicldckwise; Further, a link rod
9 is pivotably connected to the pivotable disk 24 via a pin

24a so that when the pivotable disk 24 is pivoted clockwise



supporting menber 26 in an appropriate nmethod (explained later in nore
detaiif with reference ot Figs. 5 to 9). Therefore, when the operation 5
handle 8 is noved up and down with the shaft 25 as its pivot, the pivotabhe
disk 24 is 25 rotated cl ockwi se or counterclockw se. Further, a link ro
9 is pivotagbly connected to the pivotabl e_gifk‘ 24 via a pin 24a so that
V\h@ﬂ he pivotable disk 24 is pivoted cl ockw se (the operation handle is
moveéd upward), the link rod.9 is shifted. toward the left in the _
figure to oper (thelioperation handliet dis fovied upward)ge thendinkcrodh® is
pivotable - disk 24 is pivoted -counterclockwise (the 5 operation
handl e i s noved dhiftedd) towasd i rthe odlefts éniftbe t figure h&dor i gpen na .
the figure to close the disconnecting switch 6. Additionally, the partition

latch Tever 23 i digconneckingy| pwibsheched £OI ndNALANCEN| o aNGs| when,| £he
5 1's pi Vot ed. S0 FUTRCAREn @Bk, 24 anls dRdFosed < cherFIoRRRARsc (KR
dosnnar d and ahoPRATELS00HANEY 44 Rolyer doamraiio HBE 3Bk s ¥; s
oty on 10 o3 U HONPN Gle Kagne [Tnl 46D RIS ETUEE whe,,
Z4 T 0L AR sitel 57 NS BEGHILTP NE ot Lt
lever 23 is also pivotably connected to the pivotable disk

24 via a pin 24b, an angular distance avay ‘from the

10 position where the link rod 9 is pivoted, so that when the

| pivotable diék 24 is pivoted clocl;wise (thé operation‘

handle '_i's movéd upwar_d), .the partition latch ievet 23 is

moved downward aﬁd -when the pivotable. disk 24 is pivoted

con_niterclockwise {(the operétién handle is moved dow:iward) ’

15  the latch lever 23 is move.d' upward. Eutthémofe, a latch

| lock member 28 i.'s_. fixed to the pivotable disk 24 an angular

distahce further away from the position where the latch

.':l.e\'rer 23 is pi'ﬁoﬁed. o '

| The disk latch supporting' member 21 is fixed in
_— 20 positién near the circ&:’n-f'eréntial'portibn of the pivotable
. disk 24 within the enclosed éﬁ-it_chboard 1, on which a disk
: -  latch actuatér 29 is fix'ed. ;nd a tri.angular disl::.iatch 30
is pivotably supportéd through a shaft 31. The disk latch -

actﬁator 29 includes a éait of actuatdr rod guide 'plates

25 29a standing upright ftom the surface of the dis_k lat-ch

| supporting member 21. an actuator rod 29b slidably passed
through the central holes formed in a pair of the actuator



. 20 . position near the circunferential portion of the pivotable disk 24

ki n the encl osed switchboard 1,. on which a disk latch actuator 29 is
gd and a triangular disk latch 30 is pivotably supported through a shaft _
The di sk latch actuator 29 includes,a_pair of actuator rod guide plates
29a standing upright fromthe sur Ete of the disk |atch-supporting .-

effber 21, an actuator rod 29b slidably passed through the central holes \'J
fornmed i n-gogai guddet Pl axdsiakoa, andd agubdelplsr%ssngZ%c aadsgoeeal_
spring 29c di sposed between the flange portion 29 near the end portion of
t he act uat betweeén2@heafllamge pértisn R9bfatnear dthegende pordiien 2¥athe as to
urge the actuator rod 29b toward the door-like 5 -partition 4. Further,
when the dectunrtRs god i29rand ione Rficthe cagtuator rodt guhdei glatest he
act uat or rod 29b is urged toward the |eft by the elastic force of the coil
spring 29c29RofRvas torge HheAagtuatar i2t9ih)r?-°/¥air§’ thesé@oroldke t he
right, .the act uator rod 29b | ushi t ri al nst the

el astit foPBEEIFiPRe 4oi |F§5Ff‘ﬁg 2¥ eﬁy%‘?e dls’{}f aE%’?E* g Bakt 28 on

| at ch Iock Iat for r door . | ] pa

Furt her nor & migﬂ nrlfgg: aigl %'e}erb ?)%?‘u'ﬁ?éﬁ'f °‘i £#ﬁe"?urface
of the dis Cht@téﬁm? 9 18P 2 t prlat o] on on
t he act uatgf ggd hEhgt I’ll angﬁﬁya h%l s{faﬁ’l%[ h§8888 |dsf3l g?é/)o?b%;l'
support ed Ep:&h § S9! ﬁéwe%i:he wher h:ﬁbgfu&m&é naaﬁﬂ%n% ajgone

apex thereo having a di-sk atch paw
closed toward the ri_ght, ‘the actuator rod 29b is pushed

. @

1'0. teward .the right again-st the elastic force of the coil -
spring 29¢ by the flat surface. of a .p.artition latch lock
| plate 4a formeti .'i-.ntegra-lly with the doer-like partition 4.
Furthermore, an actuator pin 294 is implanted perpendicular
_ to the surface of the disk latch supporting member 21 at an
15 | appropriate position on the actuator rod 29b.
The triangular disk latch 30 is pivotably
:_supported by the shaft 31 on the disk latch suppor ting
'member 21 at one apex thereof, having -a_ ‘disk latch pawl 30a
formed at another apex _thereof in. such a way as to be
20 engageable with the latch iock Imember 28, and a disk latch
slot 30b formed-at the other apex. thereof so as to be -
engageable with the actuator pin . 296 implanted in the
actuator rod 29b.
The partition latch supporting member 22 is fixed
- 25 in pos:.tion near the disk latch supporting member 21, on
which a part:.tion latch 32 is pivotably supported through a
.shaft 33. The partition latch 32 is formed with a

o~y



formed at anot her apex thereof in such a way as to be 20 engageabl e w
the latch | ock nenbér 28, and a disk |atch engageable with the actuator
29d inplanted in the actuator rod 29b. The partition | atch supporting
menber 22 is fixed 25 in position nean_lg disk latch supporting nenber
21, on which a partition latch 32 is pivot E%V supported through a shaft
33\/‘ The partition latch 32 -is formed with a partition | atch paw
32a in such a paytbsion kagehepawd \82zh imespeht i iway | ascitd cagaderblela
of the door-like partition 4. Further, a partition latch pin 32b is fixed
to the door-|iwktbhathet ipartiticn. 3bateh t Bocki akepotat oft dhe dadr-like
partition latch paw 32a in such a way as to engageab e Wth an elongate -
latch | ever s|Barbibien,ded EP‘Fherené pertishons Fﬁéhpﬁipl Bi2bn ispt&ixedyver

o 0 AR R ik A R s e
YL, hescse! o Sotbel SRk YN 3n b8 hEUESaf el TSRS
| gt ch pawl 32""Y#Rma§xhee15g}[g#%ofa%ﬁﬁCEeLzQEk 'cfé ezﬁ‘é‘ Eénwg 4Q@r ¢re Uhd

and to engage erewth prvota -
rotated cloCk¥pefon OF CEHE! §EEEQEK%SQ1att Ctﬁrléﬁéi aQQG ?B&Egﬂ? ar!?l?élg' €

of, 90 degree and therefore the“partition |a | ever 23 is nove
extrene ends. partition latch lever 23 is positioned over the disk latch

actuézor 29 and the triangular disk latch 30 without
10. contacting with these elements when moved.
Furthermore, the length of the elongate latch
| lever slot .23a must be sufficient to disengage the
partition latch pawl 32a from the partition latch lock
plate 4a of the partition 4 and to engage therewith when.
- 15  the pivotable disk 24 is rotated clockwise or
. counterélockwise, for instance, through an angle of 90
degree and therefore the partition latch lever 23 is moved
"to its extreme ends. |
| The operation of the interlock device according
20 - to the_preéent'invention will be explained hereinbelow with
. B reference to Figs. 3 and 4. Fig. 3 shows_the'state'where'
| ‘the door~like partition-4 is closed and simultaneously képt :
locked and the operation handle 8 is moveGKGOanérd to
close the disconnecting switch. - |
25 ' - The partition 4 will noﬁ be opened immediately in
- this state shown in Fig. 3, because the partition latch

pawl 32a of the-partition latch 32 is engaged with the



- The+operation of the interlock device according 20 to the present

nvanti-on will be expl ai ned herei nbelow with reference to Figs. 3 and
F&gﬁ 3 shows the state where the door-like partition 4 is closed and
\-stvrullt aneousl y kept | ocked and the Qpqungn handl e 8 i s noved downward to
\Cl'0ose the disconhecting switch. 25°

opehed i medi ately in this state shown in Fig.
‘| atch pawtlagghoflocke plate t 4anofattdie Partitivmgdd wiThexefore,  thech | ock

4.

The partition'4 will not Re-
3, because the partition "N

plate 4a of the partition 4. Therefore, the operator nust first nopves the

oper ati on ARRERECE MWRd £ingfemOYRS hkhe OpPsrakion.

di sk 24 rotates gl I S€, that the Ii 9 ig ' d 5
the di scHARBLHE BAEALECrP mBNss Sevardy ths,cplrabrbhRcdi@K 24c

partiti
| ever

23a i s5
furt her

on
23
bro
o

FEbaEebo o L e PO ink (PBR, o oy BREEHRCRo,
Ugt, | e\ il PEpbagn | il Tphey) 320

S the partitron I'n ownwar d, SO -

haRdle 8hupEatSeabl e

pen

| at ch
| ot

e partition

latch 32 pgyputtanbeaktySeehit hphbei 608ht Batd@ ilévdl Va3 iAS Aokedult.
g

the partition latch pa

2a of "the partition latch 32 is disengaged from

the partitigownwakdl | ocithehat ehéa, paztikoon | Datch levéd 23hemevese, the
door-like partition 4 can be opened. Wen the partition 4 is once op

since the downwaed,r dhe2pper rehdasfd thed ¢longdte clatgiedlevenr sloke | eft

" by the

10

23a is brought into contact with the partition latch pin
32b and further moves the partition latch pin 32b downward,
so that the partition latch 32 pivotes. clockwise with the

shaft 33 as its pivot. As a result, the partition latch

.pawl 32a of the partition latch 32 is disengaged from the

15

20

25

paitition latch lock plate 4a, as shown in Pig. 4.

ened,

Therefore, the door-like partition 4 can be opened. When -

the partition 4 is once opened, since the actuator rod 29b

is released and therefore urged toward the left by the

"elastic force of the coil spring 29c. As a result, the

actuator rod pin 294 engages with the disk latch slot 30b
to pivot the triangular disk latch 30 counterclockwise with
the shaft 31 as its pivot and to engage the disk latch pawl

30a with the latch lock member 28, also as shown in Fig. 4.

As .a result, once the door-like partition 4 is opened, the

operation handle 8 will not be moved downward to rotate the

pivotable disk 24, in order words, to close the

disconnecting switch. Further, in this state, although the

pivotable disk 24 is not locked in the clockwise direction,



el astic force of the coil spring 29c. As a result, the actuator rod pip
29d ehgages with thé disk latch slot 308 20 to pivot the triangul ar
|-at ch 30 counterclockwise with the shaft 31 as its pivot and to engage
di sk latch pawm 30a with the latch | ock nenber 28, also as shown in Fig. 4.
As. a result, once the door-like partiti ou_z\e' opened, the operation .
handfe 8 will not be nmoved downward to rotat Re 25 pivotable disk 24,
in .order words, to .close the disconnecting switch. Further, in this
state, although tthe wpexation chandlel 8 swidl notkbe movede furthes supward,
di rection, t he operation handle 8 will not be npved further upward
beccause of the heseanse of the presence pfothependcof7a fromtcplate 3Ferc

4 “the’s  operation hand 3% §Ha 6388 BRergyEhe| dosreAikeqmarkhihed 4 L6
because,the iyt apLs ekedd dendgchis. ILET S WBSGEP SR B LR
L e e i
38 cl ockwi se to di sgﬁg?aeé'ﬁ]?’dﬁ%?%cﬂ%gm?83gg ?'raod%htaﬁg I%%%%c%( etle
ngnber 28, as shoperiator flusé. £ifdeclicHes tqieﬂaaothzmaepak\ttpeibﬁndlevﬁaﬁ

t He 15 pivotable disk 24 -is released from the lock -and is
pivotabl e, the opheat doogalikevepabtitponat4onisiavice Sclosed, since the
' actuator rod 29b is pushed toward the right against the
10 elaétic force of the coil _sp'ring- 29c, the actuator rod pin.
| .296 received within the disk_laﬁch slot 30b pivotes the
triangular disk latch 30 clockwise to disengage the disk
latch pawl 30a from the lﬁtch lock member 28, as shown in
Fig. 3. Tbérefote, since the operation handle 8 or the
15 pivotable disk 24 is released from ‘the lock -and is
pivotable, the .operator can move It':he §pération_ handle 8
'downward. 'When the handle 8 ﬁov'es downward, the pivotable |
disk 24 pivotes counterclockwisé, so__that' ‘the link rod 9
| is shifted toward the right to close the di#éonpecting
a . 20 éwitch 6 and simultaneously the partition ;I.Af:eli lever 23 .i;s
| mo{re_d upward. When the partition 'la‘tcl.: '_ 1é§ez  23 moves
_ < _ upward, the lower end of .the elongate latch ]_.ever:. glbt 23a
is brought- into contéct with the 'pattitibn iat'ch' 'p'i'n 32b
and further mov'e's. 'the pa_rtition_ latch pin 32b upward, so
25 - that the partition latch 32 pivotes counterclockwise. As a
result, the partition latch pawl 32a of the éatfii:ioﬁ latch
32 is engaged with the partition latch lock plate .4a,' as




fiwvar d. When the handl e 8 noves downward, the pivotable disk 24 pivotes
ntercl ockwi se, so that the link rod 9 is shifted toward the right to
ose the disconnecting 20 smﬁtch 6 and sinultaneously the partition

ch lever 23 i's noved upwar d. |\ he -partition latch | ever 23 noves
gpwar d, the | ower end of the elongéf & ch lever slot 23a is brought |n§p
contact with the partition latch-pin 32b and further noves the partition
| at ch pi n. 8Rbwnpiar#igso325 Ast hakteshitpaohcei thel epebaBiioni hahdie 8
countercl ockwi se. ‘As-a result, the partition |atch paw 32a of the
partition Eatmhved agwawgageu0mplnsehshpadﬁscboneb&iog Bwikchl 6rethe, as
shown in Fig result, once _the o eratlon handl e 8 -i s .noved
downwar d tQOQFoéékPhPaéFéGéﬁﬁeétﬂﬁglﬁﬁ nd thhergfnre iwklbanettben 4 is
| ocked and therefore will not be opened. 5 ' Descripti on has. been
made of th@PEAEE-where a di sconnecting switch is opened or closed in
relation to the openj

e_nc.! 0¢ d swi t chboar dbS% Ff‘lgtglgglysh%f 6ﬁﬁnt M o Itis‘ gl t%ﬁo'?ﬁgfﬁt the
[imting { gsEREnHeaeoRACEki BanSHL t%né@%é%log em Qp UhCEAERGT I NT 4
| ng de

to the present Inven I's appl 0 any ot her VI CEs .

| ~arranged wy bﬁh@n heof”%fﬁﬂhéwéﬂhliﬁér daobpLl ket iﬁ&h ¥t agpgarthing
for

switch. Figs. show t he operation handl e use the interlock s
devi ce aCC@héﬂ.BﬂeEO hbi:tahaaaﬁa i oyeth@N.basis of the embodiment.

However, wifhout_- iimiting. to the di.scon'necting switch, the
" 1o - interlock device acc.ording-' to the pre_s'ent invention is
| applicable éo- any other switching devi.c.:es. arrangedl within
the enclosed sw1tchboard for 1nstance, such as an earthing
sw:.tch | o _
Figs. 5 to 9 show the ope:_:at.ion handie_ used for
15 the interlock dev‘i.ce' _a'ecordin'g to the present invention.
- The oéer'etion handle according | to i:he present
'in'vention cemprise-s at least one meehani'cally weak or
- fragile portion int'eni':i.'.onally. so 'es ﬁo be easily -breken or
bent. This operatioh handle is providea j.,n order to
20 prevent an danger such that the operation handle is
foreibly moized- ca'_rezie,ss_ly.' 'i_n the diregt_i'on to close the o
| diScohh'ecting eWit'e'h in s'pit'e of the fact that the |
i'nt'erlock'device is f-uﬁctioning. In other words, this
frag:.le portion of the handle serves as an additional
25 | safety devz.ce to. prev:l.ously prevent an acc1den1; ~due to
o ~ erroneous operatlon. _ |

Figs. 5 and 6 show a flrst embod;ment of the



The opefation handl e according to the present invention conprises at asky’
one nechanically weak or -fragile portion intentionally so as to be dasf .

br oken or bent. This operation handle is provided in order to 20

prevent an .danger such that the operQFﬁan handle .is forcibly noved

carelessly in the direction to close the di sconnecting smﬁtch in spite

ofi the fact that . the_interlock d Vice is nctlonln Qt her words,
) a 1 &4

this fragile pBPFFBﬁ"BP D Sncﬁcé’ eaBHFFPB Imé@nt"?&f'etytn

5 and 6 show ather BT hafl deRatden dﬁ%ﬁ?ﬁ?e&%"ﬁéﬁﬁ?’é’%  FRReTAE T e
pr esent 'nver\tgsguont Bal B2 eh! GUiRenaha cARaL Yedt A &bawc% Snfoh

tubul ar portio a mechani ca neck portio
by roller - conpigs¥dthed ”9521&90'&0&§r%§§i%n5 a tﬂéﬁéﬂe pﬁhbbo'ﬁc&hnd The

position and the dianmeter (or wall thicCkness) ili smal | - di anmet er
neck portign ghreadepboiR6haBE. I-nherﬁesitiendsherﬂhéeaxa:heteﬁt(@ﬂgwmlof
t he operation handl e 8. If the neck portion 8b is fornmed i nmoderately

near the threathpckness)8doft hthepesmallordildnetdmndieskd mtﬁennosbstamg
effough to pivot the pivotable disk 24 and to close or open the

di sconnect i ng émporhangl t kbougerdemne ta r degerminepetble apoenghb definecthe,
wal I thickness and material. On the other hand, if the neck portion 8b_is
f &r med excessuveﬁyaﬁéap thandiedBe kndf dthe neck portion 8b is formed

J.mmoderately near the thread portion 84, the operation

- 10 handle 8 may be no_t strong enough to pivot the §ivotéb1e

disk 24 and to close or open the disconnecting switch,

although the strengti: depends upon the diameter, wall

thickness and 'material.. On the other hand, if the neck

portion 8b is  -formed excessively near the handie knob 8c,

15 the operation handle 8 may not serves as a saféty device. -

That is to say, the bending strength should be sufficient

to drive the disconnecting switch but ‘insufficient to
-resist against an excessive force.

'Further, in order to faéilitate the replacement

.20 _ of the damaged operation handle for a new one, thé-handle 8

should be attached removably to the interlock device. For

this puri:ose,, the thread portion 8d is provided for the

lL

dpe_ration handle 8. _:_Therefore, whén ~replacing . the
operation handle, the handle 8 is readily screwed into or
25 out of the inner thread portion formed in the handle
éﬁpportin_g_member 26 shown in Fig. 2. The neck portion 8b

. can be manufactured by partially drawing down a tubular



15, the operation handle 8 nmay not serves as a safety device. That is to
‘the bending strength should be sufficient to drive the disconnecting
ch but insufficient to resist against an excessive force. Further, in

er to facilitate the replacenent 20y of the damaged operation handle
for a new one, the handle 8 shoul d be gtached removably to the interlock™
device. For this purpose, the thread portion 8d is provided for the

operati onmateriazl &nto dherefleterminiedn smakl adiametelre opZnatthiis handl e,

the handle 8 is readily screwed .into or 25 out of the inner thread '

portion foremkl, i a padrhofdroldensoranendpoanahty iretepressureieentact The
neck portion 8b can be manufactured by partjally_draw ng down -a tubul ar

material ittEh adprefeaeing ntgbwlar) material. "FigenbsiHrR HFPIWT of

F g 6 i o SechERtal iRy JHKen, ALaRgaRbR LiBrg VharT shantitvbighom i n Fig
ﬁéngl.é accordi ng fggf%%gbfggeaﬁ}dsrﬁygﬁpﬁg On&?‘ﬁ%‘ﬁﬁ%&é}@gﬂmg’fﬁ%ﬁ%z : 82
Wi ch i s (opeEeton ChpAtL B bkcpRalng" oo CydTREGRERE, huBREIOAY LAl 1
10 plurathd VEPGure! e he! Oferati{én PRandiéns SEémpr'sédapersd f@hch 8b’

are inportant in order to determne the strength of the operation handle 8.
.lThehnot-ch 87 Wwieh ' mechadiccdllyiweakr adtEl bt whd chidg Ebymud iy With a
athe. In : :

-cutti';lg, a handie ‘knob 8c and a flat ‘portion 8e with a
10 plurality of bolt holes. The position and the shape of the
notch 8b' are important in order to determine the strength
of the _operat'ior; handle 8. The notch por'cion' 8b' can be -
manufactured by fcutting' -i:he rod portion with a lathe. In
this embod:i.rhen’t, the operation handle 8 is fixed to the
15 handle supportiﬁg member 26 by the use of a plurality of
bolts. Fig. 8 is a cross-sectional view taken along the
line VIII-VIIT shown in Fig. 7.
_ Fig. 9 shows a third embodiment of the operation
‘handle - acéording to the present invention. In this
20 embodiment, the tubular portion 8a is first divided into
tw_o"'sections'and_'theti the divided two tdbul‘ar_ portions 8a =.
are joined to each other with a joint member '8f made of
wood, synthetic resin or light metal' so as to form a
mechanically fragile po_rtion.
25 ' In any embodiments described above, the shape of
- the " c’ross-sec:'tion'of the handle is not important'; but the

bending strength must be strong enough to pivot the

&

on



thi s enbodi ment, the operation handle 8 is .fixed to the 15 handl &
supporting nenber 26 by the use of a plurality of bolts. Fig. 8

cross-sectional” view taken along the line VIII1-VIII shown in Fig. 7 'g.'-
shows a third enbodi nent of the operatign ndle according to the

present invention. © In this 20 enbodinrent, the tubular portion 8ais
fi.rsy divided into two sections and then the divided two tubul ar portions
g8a~dr e j oi ned- pdvokehlet déskvi that isi rto lAre BT opedcthe dbseonneatiRg| ¢
resin or light netal so_as to forma nechanicallx fra iIe'gort

: |on.. 25
Ln 3Py enbodi mEWE§Che 30A; HEBKa8BPBID: ke BRABECKEN: RE ?B§S-§§%i¥dﬁh5P 2he
andl e is not i t ant, t .the bendi h '
enough to pi v&lggngﬁgr']’e -.BEVQI"BSI e’%%f‘lgﬂ,g t%’[ eﬁr&,{ht#rgﬁ:t seggf zééﬁggﬁ%on

di sconnecting mntig and weak enough to be broken or bent easily when an
excessive bendPRg-Stonent is applied to the operation handle. 5

As describgd above, in tRg idusirliely %safoeg,rf e CORLOSPECR kG BOaEST

according to the present 1 nvention, ‘the | ke partition can be opened

only when the dinSeaBP8skaNsws¥Ehbbatd sovorainydd etécgrasentninvehtion,
weenever the disconnecting switch is closed and further the 10 -

df sconnecti ng %Net cldoogrlikec! pacdiedbn atanr bée ciened i lonlyar whenonthes

been closed perfectly; in other words, the operation handle is |ocked

aéit omati cal | y disconnecting- | $kitch is ppened and locked automatically

| whenever the disoonnectiné switch is closed and further the

10 disconnecting switch can be closed only after the door-like
partition has been closed perfectly; in other words, the
operation handle is locked automatically when the door-like
partition is left open and is unlocked when the door is
kept closed.

15 Further, since the interlock device:according to
the present invention is madé.up of only mechanical parts
or elements without'use of any electrical elements, there

*existing no trouble with electriéal elements, ig is easy to
troubleshoot defective elements and easy ﬁo repair, thus |

20 enhancing the safety and the life time.

| Furthermore, since the operation handle

x ..- . according to the present invention. is formed with a
mechanically weak or fragile portion, even when an

excessive bending moment 1is applied to the handle

25 erroneouély or_carelessly, it is possible to prevent the
interlock device from being damagéd or to prevent such a

danger tﬁat the operation handle is forcibly moved



ey

- partition is left open and is unl ocked when the door is kept closed. 15
tther, since the interlock device according to the present invention is
 up of only nechanical parts or elenments w thout use of any electrical
nts, there existing no trouble ggég el ectrical elenents, it is easy to
roybl eshoot def.ective el enents and ~to repair, thus 20 enhancing the
safety and the life tinme. Furthernore, since. the —operation handl
accordi ng ) kG APSER! UHW OBl £ Q8L Bn! HIPLINELD EnTEHUUGRldot inPak O
fragile portion,. “even en an excessive bendi ng noment 1's applited to
the handl g45% ch STHHIF UhHahddnd A Futeby idodbLPOSsSi bl e to prevent the
interl ock device from bei ng darfaged or to “prevent” such a danger that the
operation handl e is 1ftodilal Yenanaerstodad-bgkKdSE SSilled Nin dHedrton to
cl ose the disconnecting switch, thus enhancing the safety doubly. It wll
be under styhat bghéhdoregoingeddesct iption tibatin htefms cofii oy efimywedtion i s
.in terms of preferred 5 enbodi nents of the present invention wherein
vari oBs clembptimentsiodiff | e orpresenthe inwentdiarhomhersia t ivayifousn t he
spirit and scope of the invention, as set forth_ in the agpended clainms. 10
15 : changes and modifications may be made without departing

from the spirit'ana séope of the invention, as set forth in

' the“appended_claims;

-

10

15

20

25
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20~ _ > v ¥ C L M S * CLAIMS 1. An interlock device fgnf
an encl osed switchboard for allowing a swtching device to be crosed o

opened in 5 relation to the closing or openin tition
provided for the encl.osed sw tchboard, whj ph.co?rpﬂ“mﬁmu"l@mu[ ation
handl e; (b) a pivotable disk having a Iat | ock nmember, Lsand operation
handke being renovably fixed thereto for 10 pi voting said pivotable disk
td\pOSltlons to close or open the smntcgggg__.V|ce (c) a'link rod, one
end of which is pivotably connected - in position to said pivotable di sk and
the other end of which is pivotably connected to the smﬁtching device 15

in such a way that the switching_device can be closed aid, votab e
di sk is pivoted.in one dhpednterlonk @ﬁ@ﬁ&&\ﬂﬂﬁ1%ﬁuﬁp%il pFed §?°?§

and . di Sk | ot SAECROLOWADS go';wig@mgggg;w;egft&gav'cg%s;g[?;k&pa%g

t uat d |
Coward the doof SHAFLORLF: P8 oRBEt Ry B s bES HBRA-3ARE pELEOLORSC
actuator pin bg'ﬁ $1688°EbE e He! Qh@léQéﬁ gl€chBbabas! #hih é@:hﬂri’éé& latch

i @ such a way

- (a) an operatlon-handle-
F ' (b) a pivotable dlsk having a latch lock member,

said operation handle being removably fixed thereto for
10 pivoting said p1votable disk to positions to close or open
the switching device;' '

(c) a link rod, one end of which is pivotably
connected in position to said pivotable disk and the other
end of which is pivotably connected to the switching device
15 in such a way that the switching device cén be-élosed when

said pivotable disk is pivbted in one direction and opened
wﬁen said pivotable disk is rotated in the other direction;
(d) a disk latch having a disk latch pawl and a
disk latch slot;
20 (e) a disk latch actuator having an actuator

z :” rod, an actuator pin, and a spring, said actuator rod being

urgéd toward the door-like partition by the elastic force

»
4

of . said spring, said actuator:pin;being received within

said disk latch slot of said disk latch in such a way that

25 gaiq disk latch pawl of said disk latch is engaged with
 said latch lock member of said pivotable disk when said

door-like partition is opened but disengaged from said



'. saiﬂmﬁ said disk latch is engaged with said latch
)

k menb n““mn bl e di sk when said door-like partition is opened
dt  di sengm “m 88l "] atch lock nenmber when said door-| ike partition
is closed; *(f} a-pdttition latch haA/i?%'a. partition |latch pawl and a :
~partition latch pin; (g) a partition latch | ever having an elongate 5 Y
latch lever slot at one end thereof, the other end thereof being pivotabis
connect ed latghslocknmembesi whensaid| doardiike partipieni isonlesedn pin
being received within_said elongate latch_ lever, slot in such a way that
 said partition |atch(fhw 2oPak4i8ign, datch, haning i3 eaghbkten Lateh1o
-partition latch | gck pl af:e rovided for _the partition when said pivotable
disk is pi Qﬁvgdaf' ?-hgaﬁ, ?’Eg?flo*‘lagshc?bgé”t'he swi t chi ng devi ce but

dis d f i dpartiti | | sai d_pi o disk i
o sengaged 10m 52l d G5 bl bABLARIER YRR IR ML £y Caf! EbRRRER oK 1S
wher elsy thfaéeﬂrlébgg B2bk! htOBn&Bn8CLABEEGE , OPhY 8EhEE éﬁadiéﬂéi‘%fb' €
di sk has been pivoted in the direction to opefh the swtching device and

llocked in haengl QRsbEEMIY t bOANBEEEA! i) CpsePei &S &bl ok @bpygoagLEUr t her
sai d pi votggl re’gdi sk can be pi vgt ed in the direction 20 - toﬁcl ose the 5

swi t chi ng degkgesaily patitdtionhe 1deeh lpilne hwirg (f ereived bebthin osaid
perfectly. 2. An interlock device for an encl osed sw tchboard
elongate latch lever slot in such a way that said partition

g
latch pawl of __'said partition latch is _engage'd with a
10 partition latch lock plate provided for the partition when
said pivotable disk is pivoted in the direction to close
the switching device but disengaged from said partition
latch lock plate when said pivotable disk is pivc_:ted in the
direction to open the switching device;.
15 whereby the door-like parti tion can be opened
only after said pivotable disk has been pivoted in the
. di:ecfion_ to open the switching device and locked in the
"closed condition except the case described above and
further said pivotable disk can be pivoted in the direction -
20 to close the switching device only after the door-like

partition has.'b_een closed perfectly. | i

2.- An interlock device for an enclosed switchboard -
as set forth in claim 1, wherein said operation -handle
25 comprises a handle rod formed with a mechanically fragile

portion at an appropriate position thereof. .



-position thereof. 3. An interlock device
swi tchboard as set forth in claim2, whergi® said fragile partsontis a
joint menmber for connectlng two separate tubul ar handl e rods on either side

asset forth in claim 1; whereih sai d operation handle 25 CONpTiSES @
handl e rod-fornmed with a nechanically fragile port”m"mmmnﬁlmgml ate

thgbeof 5 4. An interlock device for an encl osed smﬁtchbgggd as_ set-
forth in clain33, whereidnsinpterdeak ﬁﬁﬁﬁéﬁ forade erckosed, itk

10 5. An interl ock, devjce for n Iosed chboard ,as set. forth
in claim 3, mh%$e$ﬁts§9€t?o+%t°%%ﬂ%e?'| v%%ﬁﬁfi? port1on/ﬁ§

| ock d f ,
wher ei n sai d | $6h nmae R £ %ﬁ@%s“ﬁe?@??éh%&afﬁﬁ% Wbl g, Hade O,
devi ce as clalggg§ nC fﬁﬂé} Qfge yﬁ {@gﬁlally as hereln descrlbed W th

0 .

reference to t ¢conpanyr ng ramnngs

4. An interlock device for an enclosed switchboard

€

as set forth in claim 3, wherein said joint member is made

P TN

of a synthetic resin.
10 5. An interlock device for an enclosed switchboard
as set forth in claim 3, wherein said joint member is made

of a wood.

6. ~ An interlock device for an enclosed switchboard
15  as set forth in claim 3, wherein said joint member is made

of a light metal.

7. An interlock device as claimed in claim 1 and
substantially as herein described.with reference to the
20 accompanying drawings.
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