FPM 09889 DY DESCRIPTI ON SW TCH NG APPARATUS

COVPONENT CONNECTI NG DEVI CE  TECHNI CAL FI ELD Thi s

invention relates to a switchgear conponent connecting

device and, nore particularly, to a device for

connecting electrical conponents used in relation to

a sw tching apparatus such as a netal enclosed

swi tchgear including a gas-insulated sw tchgepppm-09889 DY

swi tchi ng apparatus conponent in this application

refers to an electrical device used together with a

switching apparatus, including related devices

directly connectable to a switchgear such as bus

conductors and power cBESGRIFNOMNNecting the

switching apparatus to an external circuit.

BACKGROUND ART In a conventional sw tching apparatus
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t he pr.ovi sion of the shunting ) )
a connectng structure for a component’n a gas-insulated switchgear, a shunt

conductor, for example, disposed within a tank in which an electrically insulating
gas is filled is used in order to connect bus bars which are solid insulated
conductors to an electrical component such as a potential transformer.
Shunting bushings are disposed on the bus bar side of the tank and connected
at their outer ends to the bus bars, and component connecting bushings are
disposed on the component side of the tank to extend through the tank wall and
‘are connected at their outer ends to the electrical component. Shunting
conductors are connected between these shunting bushings and the
component connecting bushings so that the bus bars and the electrical
component are electrically connected.

Therefore, according to the conventional component mounting structure,
the shunting conductors, the bushings and the gas tank and the like have been
needed and an insulating space with respect to the another electrical
components has been required because of the provision of the shunting



| conductors, thus resulting in a cause of inpeding
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BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a partially sectional front view illustrating the first embodiment

of the switching apparatus component connecting device of the present
invention,

Fig. 2 is an exploded perspective view showing the connecting terminal
assembly of the switching apparatus component connecting device shown in
Fig. 1.

Fig. 3 is an enlarged partial sectional view of the second connecting
terminal of the switching apparatus component connecting device shown in Fig.
1.

Fig. 4 is a partially sectional front view illustrating the second

embodiment of the switching apparatus component connecting device of the



term nal of the sw tching apparatus conponent
connecting device shown in Fig. 1. Fig. 4is a
partially sectional front viewillustrating the second
enbodi ment of the sw tching apparatus conponent
connecting device of the 2 present invention. BEST
MODE FOR CARRYI NG OQUT THE | NVENTI ON Enbodi ment 1 Fig.

préséntlisdrtRihes a structure for nounting a conponent to
a bus bar conductor connecting portion which is one
enbodi nent of a switching apparatus conponent

BE:QT‘ BENSORSYARRYING GO TPHISEGRVENMEN | On. the
ng device in

thls enbodi nent being a structure for electrically
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support insulator 5 may be made of a suitable material having a necessary
strength and insulating performance such as epoxy resin. The support
insulator 5 comprises a column-shaped portion 6 vertically extending from the
flange portion 4, and a hollow cylindrical support portion 7 formed in one piece
in a unitary structure so that their axes cross each other at the middle of the
length of the column-shaped portion 6, for supporting the solid-insulated
conductor 1.

The solid-insulated conductor 1 is a bus conductor in which a cylindrical
conductor 8 is coated with a solid insulator 9 and is supported by being
extended through the horizontally extended, cylindrical support portion 7 of the
support insulator 5. The solid-insulated conductor 1 is provided at a position
corresponding to the hollow portion of the column-shaped portion 6 with a
portion 11 from which the solid-insulator 9 is eliminated to expose the conductor
surface. In this exposed. conductor surface, a bolt hole 10 vertically extending

therethrough is provided and a connecting terminal assembly 12 as shown in



The solid-insulated conductor 1 is a bus conductor in
which a cylindrical conductor 8 is coated with a
solid insulator 9 and is supported by being extended
t hrough the horizontally extended, cylindrical support
portion 7 of the support insulator 5. The
solid-insulated conductor 1 is provided at a position
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within the column-shaped portion 6 is substantially closed by the solid-insulated
conductor 1 at the portion where the conductor 8 extends. Therefore, the
portion of the support insulator 5 above the conductor 8 is a cup-shaped
insulating tubular member 21 having an open end and a closed end and
defining a space accommodating the contact terminal 20. The inner
circumferential wall surface 22 of this insulating tubular member 21 is tapered to
have a diameter gradually decrease from the open end toward the closed end,
so that the space defined by the inner circumferential wall surface 22 is in a
shape of a truncated cone.

The insulating tubular member 21 is provided at its outer circumference
of the tip with a flange 23 so that it can be connected by unillustrated bolts or
the like to a flange 24 (which will be described later) of a second electrical



The contact termnal 20 is positioned within the
substantially cylindrical colum-shaped portion 6 of
the support insulator 5 so that the internal space
wi thin the col um-shaped portion 6 is substantially
cl osed by the solid-insulated conductor 1 at the
portion where the conductor 8 extends. Therefore, the
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material. Also, since the outer diameter of the tapered outer circumferential
wall surface 27 is slightly larger than the inner diameter of the inner
circumferential wall surface 22 of the insulating tubular member 6 and at least
one of them is made of an elastic member such as rubber, so that the outer
circumferential wall surface 27 and the inner circumferential wall surface 22 can
come into an intimate contact with each other under pressure, establishing an
electric insulation at the interface between them.

A cup-shaped cavity 28 is defined in the tip portion of the insulating
column member 26, and within this cavity 28, a ring-shaped contact terminal 30
supported by a cup-shaped member 29 is electrically connected and supported
at the tip of the terminal conductor 25 of the potential transformer 2. When

such the insulating column member 26 is inserted into the insulating tubular



outer circunferential wall surface 27 may be snuggly
fitted to the inner circunferential wall surface 22.
The insul ating colum nenber 26 is made of an
electrically insulating elastic material such as
rubber when the insulating tubular nenber 6 is nmade
of a hard material such as epoxy resin or the |ike,
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FigP" fo%h8! dabonl BY&ti€omponent 32 which is an adaptor in this example,
and this second electric component 32 is further connected to a third electric
component 33 such as potential transformer or a lightning arrester, wherein the
second electric component 32 is an adapter for connecting the first and the third
electric components 1 and 33 to each other.

The first electric component 1 comprises the first contact terminal 20
disposed and electrically connected to the component, and the insulating
tubular member 6 having an inner circumferential wall surface 22 gradually
decreasing in diameter toward the closed end, and other structures are the
same as those illustrated in Fig. 1.

The second electric component 32 is the same as the potential

transformer shown in Fig. 1 in that it comprises the insulating column member



By firmy and rigidly connecting the nounting flange
23 di sposed on the support insulator 5 supporting the
bus bar 1 or the first electric conponent 1 to the
nmounting flange 24 disposed to the potentia
transfornmer 2 or the second electric conmponent 2 by
means of nounting bolts 31, the electric conponents
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connection between the first and the second electric components 1 and 32 as
well as the connection between the second and the third electric components
32 and 33 can be achieved as described in connection with Figs. 1 to 3,
allowing a reliable compact electrical connection without using shunt conductors
requiring a space for ensuring the insulation and a simple connecting work.
Also, by utilizing the adapter 32 as the second electric component, two electric
components-that cannot be directly connected to each other such as the first
and the third electric components 1 and 33 or the like can be connected with a
simple structure with a sufficient insulation maintained. Further, by suitably
changing the connection terminal of the adapter between male and female, the
structure can be adapted to a variety of connection configurations.



col um nenber 26 and contacting the first contact
termnal 20 of the first electric conponent 1.
However, in this enbodiment, the second electric
conmponent 32 is the adapter that conprises a third
contact term nal 35 disposed on the male insulating
colum nenber 34 simlar to that showmn in Fig. 3 on
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may have a simlar structure as that of the first,

but the insulating tubular nenber 39 has the simlar
structure to that of the insulating tubular nmenber 6
di sposed on the first electric conponent 1 and is
mal e. The nounting flange 40 di sposed to the tip
portion of the insulating tubular nmenber 39 can be
fastened to the simlar flanges 23 and 36 by bolts.

O her structures are simlar to that illustrated in
Figs. 1 to 3, and the connection between the first
and the second el ectric conmponents 1 and 32 as well
as the connection between the second and the third

el ectric conponents 32 and 33 can be achieved as
described in connection with Figs. 1 to 3, allowng a
reliable conpact electrical connection w thout using
shunt conductors requiring a space for ensuring the

i nsul ation and a sinple connecting work. Also, by
utilizing the adapter 32 as the second el ectric
conmponent, two electric conponents that cannot be
directly connected to each other such as the first

and the third electric conponents 1 and 33 or the like
can be connected with a sinple structure with a
sufficient insulation maintained. Further, by suitably
changi ng the connection term nal of the adapter
between mal e and female, the structure can be adapted
to a variety of connection configurations.




7 I NDUSTRI AL APPLI CABILITY In the device of the
present invention, conponents can be connected to a
conductor w thout the use of shunt conductors or the
like and the insulating space between the shunt
conductors and ot her conponent is not necessary,
all owi ng the conponent to be small-sized. Al so, the
CABISf or mounting the shunt conductors is elimnated,
thus the invention is useful particularly in power
distribution facilities in that an inexpensive
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camnpiingonductor, conprising; a first contact term nal
el'ectrically connect ed to a first electric conponent;
an elaecfﬂfﬁt cedntycti heumiaal nglectniballar corevdnted atot as héidt t electric

St electric conmponent and having an inner

circunt'erential wall surface surrounding said first
cont &t eleetridaﬂwinandtirkgwmmgala neibrabet attagiadt@lthy first electric

rom an en to a closed end

oo R i, By 3 ST e @bBal vi S BRER S urting said
firstoograetnierminahdn@ma@ingca dighabiey graGuHItdet@e £ty Mdm an open

mjrrber r?éf?Ched o the second electriCc conponent and
end Ioward pPsed @decond contact terminal at its ti p.
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said insulating tubular member for causing said first and second contact
terminals to be brought into an electrical contact with each other with said outer

. circumferential wall surface intimately contacting with said inner circumferential

wall surface.

2. The switching apparatus component connecting device as claimed
in claim 1, further comprising a mounting flange disposed to said first electric
component, a mounting flange disposed to said second electric component, and
a mounting bolt for connecting said mounting flanges to each other, and
wherein said insulating column member is held within said insulating tubular
member.

3. The switching apparatus component connecting device as claimed
in claim 1, wherein said first electric component is a solid insulated conductor
and said second electric component is a potential transformer or a lightning
arrester.



2. The swi tchi ng.apparatus conponent connecting device
as clainmed in claiml1, further conprising a nounting
flange disposed to said first electric conponent, a
nmounting flange di sposed to said second electric
conmponent, and a nounting bolt for connecting said
mounting flanges to each other, and wherein said

i nsul 4t |ﬁtya smdltuhmgrmjmeatusscdh@;b&emtd@lnﬂeéﬁigjdewce as claimed
The swi tching apparatus

t ub
in éﬁﬁbﬁ F@B%ﬂﬂ'@??h@“%é%‘ﬂd@%l@“f&ﬂ Bibwar member ar said, insulating
coltrnhenembat & 4 ERICtRIaA¢ ifdlatkRTRARS F§m§ a%oélégt:cny

i nsul ated conductor and sai d secon
conponent is a potential transformer or a Ilghtnl ng

ar r esg erthd sehitcHing aﬁ‘&tﬁ‘s rﬁ%ﬂﬁn%éﬁ%&gﬂa% as, claimed

. connectl ng devi ce™a cl al me
in| aigt 1oméesaingsaid sgcand @emtuomompmmntb@orrmnseauadtmrd contact

| r lectri
te}rrﬂrzﬁi g%lgr% c:mal?erl al ﬂﬁg@?nta,rgngg?tgg ‘%WP@ erg aRg,an insulating
C@Wﬂcmnﬂ)%w’m@ cbhmemtcoatn(rjmetetmm@l chlewl haviag an outer
erein sai.d secon ec

cn‘?:hﬂ*lf%ﬁé&# ﬁﬁﬁﬁ&%ﬂgtml raddlgmt%r grady@ﬁ%ﬁﬁ%qea%:g}jgward the
tlpcandect ed to the third electric conmponent and an
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di aneter gradually decreasing froman open end toward
a closed end. 10
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