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o, PR, oA fner Ay, YRR Rl e
fh?mh?lo%ft e Gwitdd g¥didkeMore particullariyNesq Risgures, the
concerned with a safety shutter device for such a drawout

type switch gear that has a base frame, é circuit breaker

movably mounted on said base frame in a manner to be drawn

out of or ﬁushed into said base frame..

2. DESCRIPTION OF THE PRIOR ART

One of the prior art safety shutter device for
the'drawout type switch gear as shown in Japanese Utility

Model Examined Publication (Jikko Sho) 61-14,256 is
illustrafed in FIGs. 16, 17 and 18 of the attached

drawings. In those Figures, FIG.16 is a schematic side
view of the drawout tyﬁe.éwifeh,gear in its state wherein
the circuit breakeriiéfafawn.out of the base frame,
FIG.17 is a schematic eide v1eﬁ of the switch gear shown
in FIG.18, in such a Sfaté;ﬁhaf the circuit bfeaker is on
a way to be 1nserted 1nto the base frame with its shutter
open, and FIG.18 is'a schéhatic side view of the switch
gear shown in FIGs. 16 and 17 in the connected state of
.the circuit breaker.

In these Figures, the switch gear with the

safety shutter device includes: a base frame 1, the
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safety shufter devi ce includes: a base frame 1, the

2+ cirfpuit breaker 2 novably nounted on the base frame 1 so as to be
drawn out pf or pushed into the base frane 1, a pair of frane-side main
circuit |lepd conductors 3 nmounted on the base frame 1 through a term nal
pedest al - a pair of ‘breaker-side main circuit |ead conductors 5 nounted
on the cigcuit breaker 2, a fixed shutter blade 6 nounted on the base
frame 1 a having a pair of openings 6a for the |ead conductors, a

novabl e s tqié‘rc@qh@é'eﬁkfﬁrs@ AAAbly seunted 90 dhe basel frame lo@ani t t ed
of its limted vertlcal anene Wi th respect to_th flxed shutter bl ade 6
and havi rjg 28 A P% r@d@hl qrorp"cﬁ“h? ddFa dhsu Trame dot fating
pin 8 provi de o e nova tter e. 7, tter agtuati late 9
br ovi ded dn Pa” &ifr dipads ol g5 o cetﬁgég §i

actuating Jp
shutter blja
frame 1 f I o

fol |l owi ng paragra

drawout t
descri bed.

p

8 e i A ¥ oA £ R
%heri'g-sﬁbfe hih |<ﬁ%11fi(%0rlhe(if Wohductdts> 5 Hlounted o l n thg

e operation o above- mentioned prior ar

Q:h%W'cti%lﬂQﬁ'bréHHgF ed avifik dd S hsaitRlyY pilade & midRifited \§n |

When t he circuit breaker 2 isinits drawn out

‘the base frame 1 and having a pair of openings 6a for the

lead conductors, a movable shutter blade 7 also mounted on
the base frame 1 while permitted of its limited vertical
movement with respect to the fixed shutter blade 6 and
having a palr of openings 7a for the lead'conductors, an
actuating pin 8 provided.oh the.movable shutter blade 7, a
shutter actuatihg plate 9 provided on the circuit breaker
2 whose slopé 9a can engage with the actuating pin 8 to .
effect the limited vertical movement of the movable

shutter blade 7, and a pair of contact fingers 10 mounted

"on the base frame 1 for connecting the both lead

conductors 3 and 5.

In the following paragraphs, the operation of
the above-mentioned prior art drawout type switch gear
éombined with the safety shutter device will be described.

When the circuit breaker 2 is in its drawn out
position, the movable shutter blade 7 1s in its lower
position and élbses the opening 6a of the fixed shutter

blade 6 as shown by.FIG.ls. When the circuit breaker 2 of

-.the-location indicated by FI1IG.16 is pushed into the base
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he novabl e shutter blade 7 is inits lower position and closes

6a of the fixed shutter blade 6 as shown by FIG 16. \Wen the

aker 2 of the location indicated by FIG 16 is pushed into the
- 3- frame 1, the novable

ade 7 is elevated by the actuating plate 9-to bring an open

he fixed shutter blade 6 on the way of the circuit breaker 2 to

ed into the base frame 1 shown by FIG 17. Thus the_ breaker-side

fremgqd eoﬁaﬁcF@W@béeaﬁ@uéﬁﬁﬁe@ﬂé@e Fbiﬁhéléﬂﬁﬂgétbﬂ'ﬁgérs 10
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€ ass g, I-nspection an?il mal n enance.

THFehWEN.I,&@N, main circu the%e%%% g%%@t Boargaaohg.%@t@ade in

ve the above-nentioned problem and has, as its object
Ol ol thaf @bﬁt&'&ltt Fahgd 90 fthirouzh BoanOthe bpRAIRYS ¥R @@adr that

workability in assenbling, and permts an easy nai ntenance and
sihgsdsgghgsgg FIets. shutter devi ce can be
In the above-mentioned safety shutter device,
the shutter blades 6 and 7 must however be installed on
the bése frame in their parts 1éve1, namely, must be
assembled on the basis of discrete parts and components,

with the aid of tools; and hence there is a problem in

that a great deal of -time is consumed for the assembling,

- inspection and maintenance.

SUMMARY AND OBJECT OF THE INVENTION

The present invention has been made in order to
solve the above-mentioned problem, and has, as its object,
a provision of a s#fety shutter device for the drawout
type switch gear that has a good workabllity in |
assembling, and permits an easy maintenance and
inspection. The disclosed safety shutter device can be
installed on the drawout type switch gear in a simple
oﬁeration without using any tool.

"According to the present invention, the drawout -
type switch gear comprises, a base frame, a circuit

breaker which is movably mounted on the base frame in a
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novabl y 2gknted on the base frame in a

bn t he drawout type switch gear in a sinple operation wthout
[ ool . According to the present invention, the drawout
a base frame, a circuit breaker- which is

ner to be drawn out of or pushed into the base frame when
d between a drawout position and a pushed- in position, (a)
breaker-side main circuit |lead conductors provided on the

e aamaih Eq e plraws outpfoth o Fushad dindo fhie, hase finamead

circuit |

main circuit
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provided on the hase frane, wherein the breakey-side_majn
b idiasher wed bRt d (I AtiHe osid kot ank & mughed- si de
t hr,ou

K

[ e oA asd B O SAMATHIRU A (), matg(e)

I 1§ ARerd ﬂﬁﬂ%ﬁgygi -ﬂgﬁrying
oggt%t\_/f‘eﬁertﬂhe .siédlew\/\élri oﬁ@i\éﬁ?&éf&:gﬁe an onelﬁgioq{ihe | ead
caﬁ] WH vy ¥rame, wherein tHe Hiasiked® ifdeX ofh 1T Wil ade
n e : .

lead conductors are arranged to connect to the base frame-
side main circuit lead conductors in the pushed-in
position through a pair of contact fingers provided on the
base frame,

a safefy shutter device which is provided on
the base frame and including:

at least one lead conductor-carrying member

. provided on the base frame, leaving at least one insertion

space between the lead conductor-carrying members or
between the side wall of the base frame and one of the
lead conductor-carrying members;
| at least one fixed shutter blade provided on the

front face of the lead conductor-carrying member and each
having a palr of openings for permitting the breaker-side
main circuit lead conductors to put therethrough; and

at least one shutter driving unit accommodated
in the insertion space and secured there by the fixed
shutter blade, which includes; and

a pair of movable shutter blades provided in

front of the shutter driving unit, which are permitted of
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front facejof the |ead conductor-carrying menber and each having a pair of
openings fpr permtting the breaker-side main circuit |ead conductors to
put theretprough; and at | east one shutter driving unit
accommodatpd in the insertion space and secured there by the fixed

shutter blpde, which includes; and a pair of novable shutter

bl ades projided in front of the shutter driving unit, which are permtted
of a limted vertical movement
by the dr: tliaﬂdiqﬂoﬂﬁréd-ﬂaﬁ- wmnforwofth%eir@wmﬁ @ngh eoushesrdn when
the shutt driving unit is accommodated in the insertion space, are

locat ed behPR@raftdon odd %t"tié'tc%‘ha’é?%rcm'l #hea thesghutderc osed
tate f tch nbi nat h the f d sh bl ad
Th e abdaF 13 e T e AR o s T hS gr o SAACE L AR gear
- h of h f
i oh r et rPERtAE, e IR el R P‘i%gp o35 pmstigite 8, %a O
conpressi qdn sgptivag. cli%%%ldt rﬁat%usf%ﬂ &1%3%&@4? N ot 16 %'osn%%gtﬁ%aker
a ed on ni

a pair of |l evers pivot nount & Tdr TV
engagi ng %ﬁthh%hk°?1§%@ it tEY MlaRieshut t er bl ades, each of which

rotates against the wurging by a return spring, upon t he retracting
moverment f the rod and theusdovelrameitichedRadhly Shuititer Meddee For
| drawout type switch geaf, each of the shutter driving unit
preferably comprises;

. a rod which refracts into the shutter driving
unit against the urging by a compression spring, upon the
push-in operation of the circuit breaker, and |

a pair of levers pivotally mounted on the
shutter driving unit and engaging with the rod and the.
movable shutter blades, each of which rotates against the
urging by a return spring, upon the retracting movement of
the rod and causes one of the movable shutter bladé to
move, thereby causing the shutter device to open.

In the above-mentionéd safety shutter device fgr
drawoﬁt type switch gear, each of the shutter driving unit
may alternatively comprises;

~a palr of rod, each of which individually
retracts into the shutter driving unit against the urging
by a.compression spring upon the push-in operation of the.
.circuit breaker,

a pair of levers which are pivotally mounted on
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by causing the shutter device to open.

nove, - “In the
above-nentjoned safety shutter device for drawout type swtch gear, each
of the shufter driving unit wmay alternatively conprises; “a pair
of rod, eaph of which individually retracts into the shutter driving unit
against the urging by a conpression spring upon the push-in operation of’
the circult breaker, a pair of |levers which are pivotally
nount ed on - 6- the shutter driving
unit and ehghgi shukiter drdving naltoand gngagiagowithe ongy 8l #hehyodsr

bl ades, and each of which |ever individually rotates against the urging by
a return [BPANGNGEEL the P@WPQ&Flﬁ&“ﬁG@éﬁ?ﬁPdﬁﬁ tﬁ&dr6§°3n8fc§9§§§ one of
t he novabl shutt o nove, there a hutter device to
partly op n ? alvidian | 58*@*8? 83%@& %BPOgFﬁéHgb yé&cﬁeGPrPhe rods
for retai ne of rods

above- nentlg

further c
suffici ent
for recei\
notch for
and.

1, Bae} " LA be FRIRRRRL BEthkOlog and, caugesis

ﬁsﬁ
"PELBE the movable Bnutidl 1a8ec0ts MThe AYASOcHUSIRE |

'%ﬁetQﬁu@?&@bhﬁvﬁQﬁt%%rpQE%i Sopefl, Bakding themnot to nove, a

accomodating the head of the rod, and an opening for a padlock
a pair of stoppers provided on each of the rods

'_ for retaining one of the rods in its retracted position.

The above-mentioned safety shutter device for
drawout type switch gear may further comprises;

at least one lock plate having a width
sﬁfficient for holding the rod in its extended pbsition, a
pair of pawls for receiving the movable shutter blades and
holding them not to move, a notch for accommodating the
head of the rod, and an opening for a padlock, and

the padlock whiéh can engage with the opening
for securing the lock plate in its fixed position on the
rod.

As above-described, in accordance with the
present invention, the installation of-the safety shutter
device can be completedlsimply by 1nsertihg the shutter
driving unit into the insertion space, securing the unit
therein with the fixed shutter blade, and fixing the
movable shutter blades on the shutter driving unit. The
thus configured safety shutter device has such an

advantage that 1t can be installed without using'any tool
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t he padl ock which can engage wth the opening for securing the |lock plate
inits fixpd position on the rod. . As above-described, in
accordancefwith the present invention, the installation of the safety
shutter device can be conpleted sinply by inserting the shutter driving
unit into fhe insertion space, securing the unit therein with the fixed
shutter blpde, and fixing the novable shutter blades on the shutter
driving unft. The .thus_configured safe shut.t.er devi ce has such _an
advant age f 82@ Wpa§aﬁtb@aﬁn§t%ﬂqgjﬂﬂéh%ﬁi4ﬂ£¥ A aspembdiing as well

-7- and that it has.a.good workability in assenbling-as well as inits
mai nt enande 288nd ™ AdSeBgigtenance an iqﬂﬁéqg novel features of the

present ijpvention ar ‘i‘vgri‘ite ft%lér tﬂr&v%eir' gje%%ﬁjésy-dfnvﬂgﬁlalep%gg%&@d clainms, the

invention% both .as to Organi zation an conteéent t er understood

and apnr edi 3hedn oANGr et PO Paztlitant1beAES LaGEgeq {1 om the

lLan
f.ol | ow ng detalpggogéscrlptlon taken'in conjunc he attached

drawi ngs. | BRaERsDESGR Hhveh tPonHBJPR AWSNES organizatiohl @nll IS a
schematic |side view of the drawout type switch gear equipped with the
safety deJi eonfteinit!, Wwllladeobdaies Winiders tiodsandrapdireenateld,t e ongesent
with other objects and features thereof, from the

following detailed description taken in conjunction with

the attached drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG.1 ié a schematic side view of the drawout
type switch gear equipped with the safety dévicé built in
accordance with a.first embodiment of the present |
-invention, in its connected state. ' _

FIG.2 is a schematic side view of-the drawout
switch gear of FIG.1, in its disconnected state.

FIG.3 is an exploded perspective view of a
shutter de#ice in the drawout type switch gear shown 1n.
FIGs.1l and 2. |

'FIG.4 is an exploded perspective view 6f lead
conductor carrying parts in the drawout type switch gear
shown in FIGs.1 and 2.

FIG.5 15 a schematic side view for illustrating
a shutter driving unit in the drawout type swifch gear
shown in FIGs.i and 2, in its non-actuated state.

FIG.6 1s a rear view of the shutter driving unit
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invention,jin its connected state. " FIG2 is a schematic side
view of t drawout switch gear of FIG1, in its disconnected state.

FIG3 is expl oded perspective view of a shutter device in the drawout
type switgh gear shown in FIGs.1 and 2. FIG 4 is an expl oded
perspecti view of | ead conductor carrying parts in the drawut type

swtch gegr shown in FIGs.1 and 2. FIG5 is a schematic side

vi ew for |IIustrat|n%‘ a shutter drividﬁ1 gt in the dr awqut txpe swi tch
gear shovin SEP"A d FiGP 2 28 viqwed, atfé'teé'd ol dhe left 'sldesg 6 s

a rear Vi of the sh r nit sh 5 as
Vi evved';“he | atter fro#ﬁcﬁe ﬁeﬁl‘VI uen'latic side ij—elef‘P 3\?@"5%&?&“ si de
view for ifl ystratj r | t t uat ed
st at e. thie SEHIH% ‘gﬂg emaﬁj dfvs eu'iijnitenw %q%us}{ér atslscnegl:(é ‘t he
Shut ter drfiving unit G s '1%%%&@%%&1%@&%%%1- Aol ¢ he

present. I fventi on IG91s arear view the shu g unit

shown in Hl G} m%%ﬂ%# At the dRidrdaind® with a secon'a G 10

is a scherpatic side view for lustrating the shutter driving unit

FI G 8 in i|t emddidiedrt Ffatthe present inven@ibh is a schematic perspectlve
vi ew of the

FIG.9 is a rear view the.shutter driving unit
shown in FIG.8, as viewed the latter from the left side.

FIG.10 is a schematic side view for 1llustrating
the shutter driving unit of FIG.8 in its actuated state.

FIG.11 is a schematic perspective view of the
rods in the shutter driving unit shown in FIG.8.

FI1G.12 is a shematic perspective view of the
.rods in the shutter driving unit of FIG.8 with a man's
hand, for illustrating the manner of actuating the rods.

FIG.13 is a perspective view of the safety
shutter device built in accordance with a third embodiment
of the present invention, iIn its locked state.

FIG.14 is a schematic side Yiew of é lock plate
for use in the safety device shown in FIG.13. |

FIG.15 is a schematic plan view of the lock
plate shown in FIG.14. |

FIG.16 is a schematic side view of the prior art
drawout type switch gear in its state wherein the circuit.
breaker is withdrawn from the base frame.

FIG.17 is a schematic side view of the prior art
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rods int shutter driving unit shown in FIG 8. FIG12 is a
shematic rspective view of the rods in the shutter driving unit of FIG 8
with a mf s hand, for illustrating the manner of actuating the rods.

FIG 13 is Ja perspective view of the safety shutter device built in
accordancqg with a third enbodi rent of the present invention, in its |ocked
st at e. FIG 14 is a schematic side view of a lock plate for use
in the saffety device shown in FIG 13. FIG 15 is a schematic plan
vi ew of tHedrewputptare swdkeh geprGshown in FIG.18,Flg 1&si statechematic

side view]of the prior art drawout type switch gear in its state wherein
the circuift WheredReithes chirchdta By eaksh dfe iBaddst Payeto be Inserted g 17 s

a schematijc,side view of the prior art :

-9- drem&l}imt)%@ gﬁ?f’cﬁr&@&r shown in FIG 16, inits state wherein the
circuit brjeaker is in_Lts to be.inserte into the _base frane. :
FIG 18 is]a schenaticFé?d&%€¥3Wa0%cpﬁ@agﬂfogigftVgﬁWaﬁgu?EFynggﬁﬁPEﬁ gear
shown in Hl n v akofd 4I5S | n d,st Ll be
recogni zeq ?%3%@g§n§yé; ghﬁtg% Fﬁ%g Eﬁ%&?e%ﬁa?gegé%gngPPclgép?ésgﬁ ations
for purpoyegofhecitkldusihazl.0n and do not necessarily depict the actual

It will be recognized that some or all of the
Figures are schematic repfesentations for purposes of |
illustration and do not necessarily depict the actual
relativé-sizes or locations of the elements shown.
DESCRIPTION OF THE PREFERRED EMBODIMENTS

In the following paragraphs, the present
invention will be described in more detail by way of
example with reference to the preferred embodiments shown
in the attached drawings.
( EXAMPLE 1 ) |
_ | The first embodiment of the present invention
will now be illustrated by referring to FIG.1l through
FIG.7 of the'drawings. FIG.i is a schematic side view of -
the drawout type switch gear equipped with the safety
device built in accordance with the first embodiment, in
its connected state. FIG.2 is a schematic side view of
the drawout switch gear of FIG.1, in its disconnected
state. FIG.3 is an exploded perspective view of a shutter
unit in the drawout type switch gear shown in FIGs.l1l and

2. FIG.4 is an exploded perspective view of lead

9 This Sheet Has Been Replace
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| ocati ons of the el ements shown.

zes or DESCRI PTI ON OF THE
PREFERRED EMBODI MENTS In the foll ow ng paragraphs, the present
invention Will be described in nore detail by way of exanple with
reference o the preferred enbodi mrents shown in the attached draw ngs. (
EXAMPLE 1 b The first enbodi nent of the present invention wll
now be illjustrated by referring to FIG 1 through FIG 7 of the dramﬁngs.
FIG1 is g schematic side view of the drawout type switch r equi pped
with the shiconducion camping e dmtidite datouthdyme AW cﬁer?é'nt in
its connecked state. FIG 2 is cheF (%‘ltc S|de I ew of é@E\ dravvot switch
gear of FIjcShown, in Fifis.d, t%d ‘rb 1q:I“’G 9“?% eod’ét?wp pective
‘view of als ter it in e drawout tch ear, sho |n FIGB 1 and
2. FIG4 i '1;{# afdae rsts"d’etc%‘(/\é&)"\l}!'i"e’\ﬁ%f“qsie HE arawdt 't
- 10 - r I ut S r shown
i n FlIGs. 1ﬁ gﬁ%%%lzogréa%a %ﬂééﬂghigﬁna%]'i%cé gli d%‘ Vi ew itlsy %lils}[gl’ aqar%%a shutter
driving u he tg t inits
non- act uailed P o FHTE & & BRar e, Hne o lfte'%e?f?ﬁié‘. St ot

a%fSQQﬂFﬁWI”Et'H%’éﬁﬁh|ﬂ¥8m5¥H¥3réﬂﬂai€ﬂﬁ3sidéSChQﬁﬁ§'13f§ @ V'e“/
rating the shutter driving

schematic_side view for illustrating the shutter driving

unit of FIG.5 in its actuated state. In these Figures,
the parts and components which are the s#me or equivalent
té those used in the previously described prior art switch
gear will be denoted with the same or similar reference
numerals and the descriptions therefor will be omitted.

In these Figurés. lead conductor-carrying
members 11:are suppprted by an upper ahgle 12 and a lower
angle 13 traversely provided on the base frame 1. Each of
the lead conductor-carrying members 11 1s composed of a
" pair of left-right (horizontally) symmetrical half bodies
11A and 11B (FIGs.3 and 4). Each of the half bodies 11A
and 11B has a dowel 14a or 14b for fitting 1n'rectangu1ar
openings 12a provided on the upper angle 12, and dowel 15a
or 15b for fitting in rectangular openings 13a provided on
the lower angle 13. 1In addition, each of the half bodies
11A and 11B has on its front face three protrusions with
guiding grooves 16a or 16b, and, on its rear face recesses
17a and 17b which, when combined together, each forms the

!
openings 17 for passing the lead conductors therethrough.
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unit of FIGS5 in its actuated state. In these Figures, the parts and
conponent s which are the sane or equivalent to those used in the

previ ousl yj described prior art switch gear will be denoted with the sane
or simlarfreference nunerals and the descriptions therefor will be
omtted. In these Figures, lead conductor-carrying mnmenbers 11
are supporfed by an upper angle 12 and a lower angle 13 traversely

provi ded the base frame 1. Each of the |ead conductor-carrylng menber s
11 is conppsed of -a [Whien ghe diead icgnductor-canrying nembess: ldalrieal f
bodies 1 and |11B (FIGs.3 and 4). Each of the half bodies 11A and | 1B
has a do SBPQOJFGMQW dﬁhef |“tPtH°rYg and lower, gnede S dgeAndgd 3138 Brovi ded on

t he upper or 15b f r fittin |n rect angul ar
openiﬁgs 3%63 a§Je ﬁ f%ﬁﬂﬁr A051% SeFting day; ﬁene§§ﬁgof t he half-

orooves 1qatBECEEs i W o 2R 15355 Sl 45 T gatth. When

combined toga! e 1%%?1h co%fi&%tto@e-ca%%@gﬁnein%ergr \;\ﬁa}sshﬁgekh?&k‘éﬁd

conduct or g rethr
conduct or -lc ghititRg m@a%rss 151 a¥e® haRROARE B el adPRE! b@nqng@%@dangl es

12 and 13fin a state whereby the forners are getting in between th
latters, thanenigs ther ERd dingegroovesPa6as ahd hebvaewn#asd and held on

the front faces of the lead conductor-carrying members 11.
Each of the fixed shutter blades 19 has two opening 19a
‘for accommodating the lead conduqtors.'and is prévented
‘ffom its upward extracting movement by oné of protrusions
20 provided oh the upper angle 12. Each of the insertion
spaces 18 permits the insertion of one of the shutter
driving sub-units 21, and, in its aécommodated state, 1s
prevented from its forward extracting movement. This
prevention is caused by engagement of fhe upper and lower
1atera1.protrusions 21a of the shutter driving unit 21
with one of the inner face of the fixed shutter blades 19.
Each of the shutter driving units 21 comprises a housing
22, a rod 23 which can project forward from the housing
22, a pair of compression springs 24 for giving an
invariable projecting tendency on the rod 23, a pair of
levers 25 each of which is shaped to be symmetrical with
respect fo the center line of the rod 23 and pivotally
mounted on the housing 22, a pai; of movable shutter

blades 27 and a pair of return springs 26 for urging the
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of the le conductor-carrying nenbers 11. Three fixed shutter blades 19
are having such sizes as to be inserted along the guiding grooves 16a and
16b down d and held on the front faces of the | ead conductor-carrying
menbers 11} Each of the fixed shutter blades 19 has two opening 19a for
accommodat} ng the | ead conductors, and is prevented fromits upward
extracting novenent by one of protrusions 20 provided on the upper angle
12. Each the insertion spaces 18 pernmits the insertion of one of the
shutter drihavers &b i tehedirgetion of clesingidin apfaty shutter

prevented ffromits forward extracting novenent. This  prevention is caused

by engagerfertevdica he Baierofnthe ARyableshufter flades ik s Ifcatpd
AT AT R i 0 0 b A,
Compr ese! qn mer 4 Fd, e B P BAxk, MRG0k gk BT A A, on che
espect d er sty Moy EHY dlle W The TR 0 BV BF ST M
housing 23, 1awaid 2 H%]Béa&}l ea.lsﬂhlﬁéﬁrng b ades pronGg aarflfj‘ierngcgglirr%uf il

springs 24 for urging tt . _ .
Jlevers 25| witthe thd @dd 0 pdrt GOEHY rde ZRfdid HIBIHA arge\drpargiFeh of

the nmovablie shutter blades 27 is |ocated
' at its tip with one of the opening 28 provided on the
~ movable shutter blade 27. '

In the following paragraphs, the installation of
the thus'cohfigured shutter unit in the drawout type
switch géar will be described.

First, the lead conductor-carrying'member 11 is
fixed on the base frame 1 by combining each of the half
bédies 11A and 11B together and fitting it in between the
upper angle 12 having the rectangular openings 12a and'the
lower angle 13 having the recténgular openings 13a, as
shown by FIG.3. Then the insertions spaces 18 are formed
between the lead conductor-carrying members 11. In the
state shown in FIG.3, when the shuttér driving units 21
are inserted into these insertion spaces 18 and the fixed
shutter blades 19 are inserted into the front face of the
lead conductor-carrying ﬁembers 11 between both guiding
grooves 16a and 16b by pushing them 21 downward, the fixed
shutter blades 19 are retained there by the protfﬁsions 20

as shown by FIGs.1l and 2. In this state, the lateral

12 This Sheet Has Been Replaced




bet ween t front face of the |l ead conductor-carrying nenber 11 and one of
the fixed phutter blades 19, and is vertically novable by one of the

| evers 25.] Each of the |evers 25 has an arm having a cam profile and
engagi ng ith the root part of the rod 23 and another armengaging at its
tip with gdne of the opening 28 provided on the novable shutter blade 27.
In the folll ow ng paragraphs, the installation of the thus configured

shutter urfit in the dramouté%ype switch gear, will be described. -
First, thd PEQ&rusAaus: sdac&fr Fheg shutber drivdngs upd&sog1lt BEepase frane 1

by conbi ni of the half " bodigs 1l A | 1Bt oget d fitting it
! betvoor] BRBAEIBEoM ARy REeL LIRAT, 18 CPo Fothanddran BHUNIABSPERACENG t he

i n bet weern

oner anlley bSoHaY SRR, A AN BRSUANEubits 2, cRBR DB O 0
CO”d“Ctor'P?BE%EQQ.@§%2§%%§#§ moelndh .$t%hﬁ§ﬁQB@“shﬁt%%§-ﬁriW@ﬁgsthe

shutter drfi vi'ng units inserted’into these insertion Spacés 18 and
ghe

the fixed) ghytkenibhadesetdinkd these! ced hBy 28k .f gogndf 7ihe | ead

d sl
conduct or4carrying menbers 11 between both gU|g|ng grooves a and 16b by
pushi ng 't Hegefdrdovhvardxeldnentiveces bibdekengbhadesns8raed H8waAwAed,there
by the prqtrusions 20 as shown by FIGs.1 and 2. In this state, the |ateral
- 13 - the tips of the levers 25 have previously been fit in the

openings 28 of the movable shutter blades 27 located
behind the fixed shutter blades 19.

As previously described, the safety shutter
device of the present invention can be installed in the
switch gear without any need of tools. In the assembled
state, wheﬁ the circuit breaker 2 is in its drawout
position, the movable shutter blades 27 are in their
closed position because the rod 23 are projected and the
levers 25 are urged by the return springs 26 to close the
' movable shutter blades 27 as shown by FIGs.2 and 5. On
the other hand, when the circuit breaker 2 is moved to its:
connected position and pushes the projected rods 23, the
levers 25 are rotated against the urging by the return
springs 28 thereby to open the movable shutter blades 27
and bring the connected state of the circuit breaker 2 as
shown by fIGs.l and 7. |
- { EXAMPLE 2 )

Another-embodiment_of the present invention will

be described with reference to FIG.8 through FIG.12 of the

13
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Figures,

5 21la of the shutter driving units 21 are
5 of the fixed shutter

illustrating the manner of actuating the rods.

engaging with the

I ARner face bl ades 19 and prevent the shutter driving

units 21 fromtheir forward extracting novenent. Thus the shutter driving

units 21 e retained there, as showmn by FIG. 5 and 7. Before the fixed

shutter blpdes 19 are inserted dowmward, - the tips of the |evers 25 have

previously}j been fit in the openings 28 of the novable shutter bl ades 27

| ocat ed hind the fixed shutter bl ades 19. previ ously
‘descri bed, | dFéwiaxes.y JHG+&ls c?e\ﬁ@l@“!ﬁtjt%esjﬂees"eirﬁw |frﬂfer¥t]1161$16‘e?ﬁ71ﬂkg

installed fn.the, swtch y. need of tools. he assenbl ed

state, \/\hentpr‘i’es(hur%rt ‘B'%é’ t}1 i 3:& &dfsd\&)l.ﬁea 6’311°t“f € t he novabl e

shutter bl 7-ar t heir closed RO because ro are

proj ect edt# zmt\ﬁ:gr dg'\}éa?gzémeilrte 155/%]% q{e liédﬁ*&é‘ezgat%}e&' | ose

the novall uther jhlad 7 a er

hand, when ?ﬁz)q'cfttrhe%w]t% br ea d?e ZSF;I?%D\Qq/e? %e%la?(}%ngsc ed pggftf%ﬁ and

pushes thgq Rr9hRsed 1 1@% er @48 i . the urging

by the retjurn sSprings 26 er eby to open e nova utter ades 27

and bring tlaeteﬁrtwts%t% at 1@, 1ihg Cigl @éﬂenﬁﬁ@‘ﬁfer%p%%ti%%ew&f' Gs. 1

and 7. ( [EXAMPLE 2 Anot her enbodi nent of the present

i nvent i on jwithle ﬁw_sdqspruﬂbedsnuﬁﬁw ArdvanRe und tHlshon o wale.8.G hadof the

FIG.12 is a shematic perspective view of the rods in the
shutter driving sub—ﬁnit of FIG.8 with a man's hand, for
. In these
the parts and components which are the same or
equivalent to those used in the forgoing embodiment will

be denoted with the same or similar reference numerals,

and the descriptions therefor will be omitted.

~ In this embodiment, a rod 29 for the shutter
driving unit 21 is composed of a pair of vertically
symmetrical upper half rod 29A and lower half rod 29B,
each of whtch has a stopper 29a or 29b on its confronting
face. One of the stoppers 29a'or 29b can engage with one
of the root portion of the pair of half rods 29B or 29A as
eh0wn by FIG.10.

When the rod 29 is configured to be divided into
the pair of half rod 29A and 29B, only one of the movable.
shutter blades, for 1nstance,ethe upper shutter blade 27
can be opened by pushing in only the upper half rod 29A.

An inspection on one of the circuits of the source side

. -
—
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shutter dr
in Fl G 8,

side vi ew
actuated s
shutter dr
view of th
hand, for
Fi gures,

t

l .

drawi ngs. FIG 8 is a schematic side view for illustrating the
ving unit. FIG9 is arear viewthe shutter driving unit shown
ns viewed the latter fromthe left side. FIG 10 is a schematic
for illustrating the shutter driving unit of FIG8 inits

fate. FIG 11 is a schematic perspective view of the rods in the
ving unit shown in FIG 8. And FIG 12 is a shematic perspective

rods in the shutter driving sub-unit of FIG8 with a man's

iand, gheatliofg tsidqwaamelst, argmaitnsfnfqﬂi@n &gk & clineulffese

he parts and c onents which are the same or. equival ent to

t hose use
simlar

In this e
of a pair
29B, each
of the std
pair of hg
29 is conffi
~one of thg
27 can bg
on one of

|4?9Hﬁiyxnﬁﬁﬂqi¥) i FhaaK migan QﬂaqﬁﬁﬁﬂQquM% %W%ggﬁ%ﬁi
tted.

g)rence urrerals and%héldescr tlosther%o aélf{ &%ﬁ' e
"t ose

ng oMY P14, 0% hhe A% i d if d
" S Do 4t o il
tﬂiﬁFrIQPtlooV\#e'n Y the

Pgﬁ{ Aﬁﬁ@%gy QHEBQQQE1W%EP e rod

shown

| $4ned o %Adli\g Qﬁﬂsuer& 0 ttieh%ﬂ%ﬂ mlthaﬂofd A AP 1RYd only

novabl e shutter bl ades, for instance, the upper shutter bl ade

Qe pashiedHing sﬁaml Yarid & 1iep ip i nfoviadd &2 ¥hu t tAF | Nspect i on

the circuits of the source side
balde 27 is held at its opened position.

The upper half
rod 29A can be released from the engaéement with the lower
half rod 29B by puiling-it from the shutter driving sub-
unit 11 in the direction indicated by an arrow shown in
FIG.11. The rod 29 as the whole can be integrally pushed
in or pulled from the shutter driving unit 11 as a
combined body of the half rods 29A and 29B together or
individually.

{ EXAMPLE 3 )

A further embodiment of the present invention
will now be described with reference to FIG.13 through
FIG.15 of the drawings. FIG.13 is a perspective view of
the safety shutter device of this émbodiment, in 1its
locked state. FIG.14 is a schematic side view of a lock
- plate for use in the safety device shown in FIG.13.

FIG.15 1s.a schematic plan view of the lock plate shown in
FIG.14. In these Figures, the parts and components which
are the same or equivalent to those used in.the-forgoing

embodiment will be denoted with the same or similar
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and the | opd side, nanmely, the inspection on a circuit actually requiring
a.check, cpn be perforned individually by opening only one of the novable
shutter 27] and thereby the safety is further inproved. Since, the stopper -
29a is enpaging with the half rod 29B as shown by FI G 10 when the half
rod 29A i s} pushed, the upper half rod 29A is retained at the pushed-in
state, and] the upper novable shutter balde 27 is held at its opened
position. Jrhe upper half rod 29A can be rel eased fromthe engagenent with
the | ower | Keferepge29Bmeyads andg the deserdpdions: therefoyi wdldube unit
11 in the dlrectlon i ndi cated by an arrow shown in FIGII|. The rod 29 as
t he whol e [c9R Eéeﬂntegrally pushed in or puIIed fromthe shutter driving
unit 11 asf a conbined bo of .th A and. 29 e
i ndi vidualfly. ( EXAV\/S g%im oy"F1d3.] 14A i er e&%o&?néﬁg E&Pc he. pr esent
I nvention } descr.i hed ef n tg FlI 3 thr ugh FI G 15
of the dr 8%engg.§§s|§ Sagz ggn%?w@g §5§“ﬁ§r rFﬁsggiPétﬁn hutter device
of this enb [ t e 4,S lsde vi ew
of 8 Sci | SPEFRREgE' Sn RevkRTCHpREeS, oEREod 21018 SR IGeBHL ¥ Y
schemati c pbéBiﬂSﬂ’sC’f al ﬂ‘étbﬁcl‘}oB' b aEe%mbHat'fhE %ﬁe hBalihgagtFbgur es.
t he parts Jand conmponents wh are the sanme or equivalent to those used in
the forgoi neheeﬁ‘eadzeeai- mal.l aha danebedinkgt Botheogaweceiving har

padlock 31.

In the drawout state of the ciréuif breaker 2 as

shown by FIG.2, when the pawls 30a of the lock plate-so of

a flexible metal plate are inserted in the front face of .

the shutter driving sub-unit 11 beyond the location of the

movable shuttér blades 27 (the location is indicated by

the dotted line in FIG.5). Then, the head of the rod 23

is fit in the notch 30b by means of the flexibility of the

lock plate 30, and the padlock 31 is fixed throﬁgh the

opening 30c for fixing the lock plate 30 to the rod 23 as

shown by FIG.13. Accordingly the pushing-in operation of

the rod 23 and the insertion of the circuit breaker 2 are

effectively prevented. Although the

present invention has been described in terms of the

poresently preferréd embodiments,it is to be understood -

fhat such disclosure is not to be interpreted as limiting.

Various alterations and modifications will no doubt become

apparent to those skilled in the art to which the present

invention pertains, after having read the above
o
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omitted.
has a pair
bl ades 27
head part
31.

FI G 2, wheh the pawl s 30a of t

are insert

by the d
t he notch
padl ock 31
to the rod
the rod 23
prevent ed.
~descri bed
under st 00d
Vari ous al
t hose ski

t he Iocatggn of, th

|

feference nunerals and the descriptions therefor wll be

As shown by FIGs. 14 and 15, each of the lock plates 30
of pawl s 30a for receiving and retaining the novable shutter
n their closed positions, a notch 30b for accompdating the
pf the rod 23 or 29, and an opening 30c for receiving a padlock
In the drawout state of the circuit breaker 2 as shown by
e l.ock pl a flexible netal plate

f
| 4157 10t on A aeand e 130 n A At i eded ok sy APBEndss, ond
bl ad 2 | oc i ndi cat ed

bl e sh 7.(th ion i
B FReRErgctel A, FORIINR A1 o BLGR AkPR2s B 11 ¢ i 1

C8 s
e g e D e SR A

2482 nved 4Ry FI G 13. Accordingly the pushing-in operation of
-and the 1nsertion of the circuit breaker 2 are effectively

_ . Although the present invention has been
internms of the poresently preferred enbodinents,it is to be

t hat such disclosure is not to be interpreted as limting.
terations and nodifications wll no doubt becone apparent to
led in the art to which the present

e
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i nvention
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cl ai ns be
fall wthi
- 18-
(1),
base frang
front of g
out positi
br eaker - si
circuit br
frame- si de
frame (1),
bei ng ar-
frame- si dq
p03|t|on t
of said ba
and
frame and
(11) carry
conduct or {

b

| . :
pertains, after having read the above

di scl osure. Accordingly, it is intended that tThe appended
nterpreted as covering all alterations and nogf sHe@tHaOBeen Asplaced
h the true spirit and scope of the invention.
1. A drawout type switch gear conprising: (“l Huw lJl

(2) which is novably -nounte

a circuit breaker
be drawn out of or pushed into the
me (1) when transferred between a dramn-

ik, 3" LA %
°b§?§%F§§palr

on and a pushed-.i 0si 1o

g‘mai n ci I’BJI%%HIWE)Z?& %}pe ré’Wit(S:rI]ldlfe’ta(%'rsf: ‘ded on said -
aker qﬁg I least a corresponding pair of base :
mai n circufth%%EH coﬁ%ﬂctors (3) pro- vi ded on said base

each said Qrgﬁ@cuit breaker ¥Whi®H Bis" molvabiiy! motdedldguct or (5)

ranged to connect to a correspo I Ng base

BRI1A BlalseUifraRad it QN diaGiner ) bieh drawn outs%lfdoEU haf=ign
hrough a pair of con- tact fingers (1 0) prOV|ded on each.

sdnto said bazee fyate wheh dransflerireddbeandent @ dradbut
a safety shutter device which is provided on sai d base
| poisiddon and a pushededst powsd tiiead conductor-carrying menber
ing a said pair of base frane-side main circuit |ead
(3) and ar pdndeast a pair of breaker- side main circuit
lead conductors provided on sald circuit breaker and
corresﬁonding pair of base frame-side main circuit lead
conductors provided on said base frame, said breaker-side
main circuit lead conductors being arranged to connect to
said base frame-side main circuit lead conducfors in said
pﬁshed—in position through a pair of contact fingers
provided on said base frame, and

a safety shutter device which is provided on
said base frame gnd'inéluding:

at 1easf.one lead conductor-carrying member
provided on said base fr#me, leaving at leést one
insertion space between saidllead conduétor-carrying
members or between the side wall of said base frame énd
one of said lead conductor-carrying members,
| at least one fixed shutter blade provided on the
front face of said lead conductor-carrying member and each
having a pair of openinés-fdr permitting said bregker-éide

main circuit lead conductors to put therethrough, and
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on said ba e franme (1) so as to lem%@gtﬁamﬁl{iﬁw one insertion space

(L 8) either between two ad- onductor-carryi ng nenbers
(T1) or between a sidewall ‘II II“H B

ame (1) and one
of said | epd conductor-carrying nen} (11),
- 19 - at | east one fixed shutter blade (19) provided . on
the front &ace of said | ead conductor-carry- ing member (1 1), the

or each fiked shutter bl ade (19) having a pair of openi %s (1 9a)

for permit} ] t pig leasy epeamlt edle rdving pBdit; aceameds ¢

5 :
o © (32 Bkl W8S g geouredl shEEH olie) i "
cur ed thedgﬁg¥§%?}daépé d %Q%htg% th@ﬁ Qﬁ%& nge each shutter

driving u 8Bfle shutter bl ades (27)
provi ded in f aogas&w oi-ain@v?is%t %hu%'e ' Bs_auagt p%lﬁgegh

are pern1tted of ali verti cal novenen raw ng- out

and pushirg f 92 [ Aaker n r t ween
P freon TS st s SR, GRS pokprEye o

conductor-carnxmmmeaevbe&ieai)mbaemen%tbyUbaia drawout &hdt peushkdsed state
for the swtch gear in com bination with said at | east one fixed
shutter operabhadeofWBaﬂdsaﬁdcuﬁmcbrbakegahnﬂ (#hehssattdsshdtter
drawn-out Jposition and a shutter-open state when said circuit
breaker () drdvingsandtpdshedcommodatedi dnpssidi dnser2iolhepdcavosret ype
switch gedr in accordance with claim1, the or each said shutter
driving upi 1°G§IPd behindpsaddnfixed shuttey PdadesafonspBRtisutacas into
sai d shut unit against the urging of a conpression .
spring (2z)Shﬂﬁﬁﬁrsﬁlesﬁﬁsﬁtﬁgelﬁ°6ft & §Wditebypgear in °°m913§EéPn(2) and

2 DA O VB GATP o0t BhLtodpUBigdegt o2 ¢

2. The safety shutter device for drawout type

switch gear in accordénce with claim 1, wherein each of
said shutter driving unit comprisipg:

a rod which retracts intb saild shutter driving
unit against the urging by a compression spring, upon said
push-in operation of sald circuit breaker, and |

a pair of levers pivotally mounted on said
shutter driving unit and engaging with said rod and said
movable shutter blades, each of which rotates against the
urginé by a return spring, upon said retracting movement
of said rod and causes one of the movable shutter blades
to move, thereby causing the shutter device to open.

3. The safety shutter defice for drawout type
switch_gear in.accordance with claim 1, wherein each of

said shutter driving unit comprising:
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‘shutter dr]ving unit (21) and engaging with said rod (23) and said
movabl e shptter bl ades ThiaBheet Has Been Replaedch | ever (25) rotating against the

urging of p ret: ' ), upon said retracting nove-
ment of sajd rod (23) an of the novabl e shutter

bl ades - (27) to nove, thereby causing the shutter device to open
3. The dr ut type switch gear in accordance wth cIain11 the or each
said shuttfer driving unit (21) conpri pair of rods

(29A, 29B)| each of whiacRalxdiofi @od, each °Géﬁm}cpeﬂP§éW§dﬂ#ﬂéYSald shutter
driving u ain t he re55|on s r|n (24)
upon said 6§%Fﬁ§951kﬂt9u§éi ﬁhﬂﬁ 553?3% 13 ainst, evers

25) . whi t al t tt d t 21

o i P W Flne, o, 34 SR B APy
bl I d h. of which A 25 :

.Fﬁé?VISUZ|F%Eﬁgtgggg%g&gﬁééﬁk?%é 5a§- ° ' I ng of a rgrﬁﬁz gpr?ng (26)

o Sal o SLracting, o patr, JFEVRLS VoS ard pA%ocadty. B08h 100 opAuS >
es ) to nov

one ot thd movabl e shiit Fér bi%d causi ng the

shutter dqvighe SRuR¥lel! ¥riving unq&eanda@ﬁg fing widhnS baRPeF @&% 29b)
provi ded dqn each of said rods (29A, inits retracted position.

4. The dr gwedlist ypad olet &F @adid mbvaﬁqerdhnmcew bhades,ChaidMedchr o2
further cqnpri-sing: - 21 - at | east one |ock

pl ate (30) hhﬁchg1avnmdﬂhdiwﬁduhﬂdwembthmeshahddngtsahé noging3by28) in its
extend- eq position, a pair of paws (30a) for receiving said novabl e :
shutter b|aue§u@a7ppaﬂnghuDQMngaﬂﬁewﬁﬁcacdeSDm@vemenctow €3d0d) rodr
acconodat ifng the head of said rod (23 and an-opening (30c) for a
padl ock (}1pndagauses pael ok tpsunombén §hﬁt§ﬁ§a§éaﬂﬂeﬁht@al“@"@penl ng (30c) -
for securln% said lock plate (30) in its fixed position on said rod (23,
29) . : ereby causing the shutter device to partly open, and

a pair of stoppers_provided on each of said rods
for retaining one of the rods in its retracted ﬁosition.
4. The safety shutter device for drawout type
switch gear in accordance with claim 2'or'3, further
comprising: _

at least one lock plate having a width
sufficient for holding said rod in its extended posifion,
a pair of pawls for receiving said movable shutter blades
and holding them not to move, a notch for accommodating
the head of said rod, and an opening for a padlock, and

the. padlock which can engage_with sald opening
for securing said lock platefin its fixed positicn on said

rod.
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