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- SWITCHGEAR

CROSS REFERENCE TO RELATED APPLICATION .
This application is based on Application No. 2000-040040, filed in Japan

~ on February 17, 2000, the contents of which are hereby 'incorporatsd by

reference.

BACKGROUND OF THE INVENTION _

This invention relates to a switchgear having a vacuum valve, an
interrupter operating mechanism and a ground switch operating rriech'anism and,
more particularly, to a layout arrangement of the interrupter operating
mechanisin and the ground switch operating mechanism. -

The layout arrangement of an interrupter operating mechanism and a

" ground switch operating mechanism of a conventional switchgear will be

described in conjunction with Figs. 7 and 8. Fig. 8 1s a side view of the
apparatus shown in Fig. 7. | |

| In Figs. 7 and 8, the reference numeral 6Q is an _interruptér operaﬁng
mechanism, which'comprises a stanonary terminal 61a and a movabie terminal
61b connected 1o a vacuum valve 61 as well as an insulating operating rod 62
connected at one end to the movable terminal 61b at the upper portion of the
vacuum valve 61 and at the other end to an interrupter drive shaft 21 through a
wipe-link mechanism as shown in a circle A in the figure.

On the other hand, the reference numeral 70 is a disconnector/ground
switch operating mechanism, which comprises a disconnector/grounding switch
contact 71, ground switch drive shaft 22 connected to the disconnector/ground
switch 71, a ground terminal 72 and the like.

The reference numeral 20 is a tank, which accommodates the-
interrupter operating mechanism including an intsrrupter vacuum valves 61, an
interrupter drive shaft 21 or the like for opening and closing the vacuum valves
61 as well as the discorinector/ground sWitch coptact 71 of the
disconnector/ground switch operatng mechanism and a ground switch drive



shaft 22 for openihg and closing the contacts 71. Bus bars 82 are also
disposed. |

The reference numeral 23 is a mounting frame, 24 is an interrupter link
frame, 25 is a ground SWitcn_ link frame and the arrangement is such that the
interrupter link frame 24 mounts the inierrupter operating mechanism 60 to the
mounting frame 23 and the ground switch link frame 25 .rnoums'the ground
switch operating mechanusm 70 10 the mounting frame 23. |

When the interrupter drive shaft 21 of the interrupter operating
mechanism 60 is rotated, the movable contact of the vacuum valve 61 is
aperated through the wipe-link mechanism (the mechanism encircled by the
circle Ain Fig. 7) and the insulating operating rod 62. |

Referring now to Fig. &, the E:Iisi:onnector/grbund switch contacts 71 of
the disconnector/grdund switch operating mechanism 70 are in an A position
and is in the connected stata.‘ The rotatian of the ground switch drive shaft 22
brings the mechanism into a position B to be in the disconnected state, and
further rbtatio_n of the ground switch drive shaft 22 causes the mechanism into a
position C in which the disconnector/ground switch contacts 71 are brought into
engagement with and connected to the'ground terminal 72 to be placed into the
grounded state. |

As described above, accarding to the conventional arrangement of the
‘interrupter operating mechanism and the ground switch operating mechanism,
the drive shaft 21 of the interrupter operating mechanism and the drive shaft 22
of the ground switch oper'ating mecharism are members that are relatively long
because it must transmit a drive force through the mounting frame 23 and thick
because it must have a sufficient rigidity.

' Also, as shown in Fig. 9, the rotational drive' force on the interrupter drive
shaft 21 is converted in its direction of driving force by means of a complicated
linkage including links 100 and 102, an elongated rod 104 and pins and shaft
connecting therebetween, so that these parts are large and strong members for
a sufficient ngidity against bent or the like. The space within which the above

links and Ievers are operated must be sufficiently large so as not to interfere with
each other.

Further, the links, the interrupter link frame 24, the ground switch link
frame 25 or the like must have be heavy and large in order to provide a sufficient
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rigidity because the friction and the load losses at the time of converting the drive
direction .are large. _

Figs. 10 to 12 inclusive illustrate the wi'pa-link type mechanism of the
portion A shown in Fig. 7. Fig. 10 is a side view of the mechanism in the open
position, Fig. 11 is a front view of the mechanism shown in Fig. 10 and Fig. 12is
a front view of the mechanism in the closed position. | |

In the figures, the reference numeral 26 is a contacting spring, 27 is a
spring rod firmly disposed at an end of the insulating rod 62 1o project toward the
wipe-link A side and 28 is a U-shaped bracket connected to the lever 21a of the
ihterrupter drive shaft 21 by means of a pin 29, |

The U-shaped bracket 28 has formed therein a hole for allowing an end
of the spring rod 27 to extend and slida‘b'ly move therethrough. This structure is
for maintaining the interrupter i:ontéct Spring 26 corhpressed to a certain extent
after the interrupter contacts of the vacuum valves '61 are brought into contact

‘with each other in order 1o generate a contact pressure at the vacuum vaive 61
for maintaining a contact pressure above a predetermined value even when the

operating stroke of the drive link mechanism is decreased. _
In the contact closed position, the spring rod 27 comes out 1o project

‘from the U-shaped bracket 28 by a distance B shown in Fig. 12 with the above

wipe stroke, so thata relieve distance is provided between the pin 29 and the top |
of the bolt head attached to the spring rod 27. _

Also, since the U-shaped brackest 28 is made of a metal sheet material
bent into a shape, the only guide surfacs available for guiding the spring rod 27
IS the inner peripheral surface having a length corresponding to the thickness C
shown in Fig. 12. '

'According to the conventional layout arrangement of the operating
mechanism for the interrupter and the ground switch, the tank, the interrupter
operating mechanism and the ground switch operating mechanism are
independently mounted to the mounting frame and they all must have the
respective required rigidity, so that each component members or parnts is large in
size and therefore the installation space for these members was inevitably large.

Also, the interrupter operating mechanism and the ground. switch
operating mechanism are respectively mounted tb the respective independent
link frames, so that an unoccupied space within one of the compartment for one
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unit cannot be utilized by other umt

Alsg, the contacts, the drive shaft the mechanusm etc. are arranged in
such a manner that their driving direction must be changed, so that the frictional
loss and the load loss are hngh and the links and the shafts must be structured 1o
have a large rigidity.

Also, the space necessary for driving the cdmponents part 1s large
requmng a spacious mstal! area, making the overall swnchgear dimension large.

Further, the conventional wipe-link connection requires to have a relieve
space because of its structure, and since the length of the guide for the spring
rod movement is only a thickness of the sheet metal is short, the rattling or play
of the spring rod 27 is large, whereby the mechanism must be large and rigid.

"SUMMARY OF THE INVENTION

The present invention resides in a switchgear having vacuum valves, an -

_ interrupter operating mechanism and a ground switch operating mechanism,
characterized in that the interrupter operating mechanism and the ground switch

operating mechanism are disposed on a common base frame.

The common base frame may be made of a single metal sheet bent mto
a frame form and may be disposed between the vacuum valves.

The interrupter operating mechanism may comprise a dnve shaft that
extends on a line of direction of opening and closing movements of a contact
electrode of the vacuum valve, whereby a drive load is directly transmitted to the
cantact electrode of the vacuum valve along 'the line of direction.

The drive shaft of the interrupter operating mechanism may be disposed
on the common base frame at a section between an interrupter side movable rod
of the'int-errupter operating mechanism and a ground switch side movabie rod of
the ground switch operating mechanism and whersin the drive shaft of the
interrupter operating mechanism may be connected to the interrupter side
movable rod through a connecting member.

A connecting member of the drive shaft of the ground switch operatng
mechanism and a spring rod of a ground switch side movable rod of the ground
switch operating mechanism may be connected through a mechanism including
a rotary member rotatably mounted to the connecting member about an axis
parallel 10 the drive shaft and including a bore through which the spring rod
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slidably extends.

The connecting members may be canti-levered arms.

An opening spring of the interrupter operating mechanism may be
disposed in a space dsfined betweeh phases of the ground switch operating

. mechanism.

 The ground switch operating mechanism having a relatlvely small height
may be disposed in front of the interrupter operating mechanlsm such that the

ground switch operating mechanism can be accessed from tha front side of the
switchgear.

BRIEF DESCRIPTION OF THE DRAWINGS _

The present invention will bécome more readily apparent from the
following detailed description of the preferred embodiments of the present
invention taken in conjunction with the accompanying drawings, in which:

Fig. 1is a front view of the switchgear of the first embodiment of the
present invention; '

Fig. 2 is a side view of the switchgear shown in Fig. 1

Fig. 3 is a side view of the connecting member of the drive shaft of the
interrupter operating mechanism; -

Fig. 4 is a side view showing the connecting member for the ground |
switch operating mechanism in the open position;

Fig. 5 is a front view showing the connecting member for the groun'd
switch operating mechanism in the open position;

Fig. 6 is a front view showing the connecting member for the ground
switch operating mechanism in closed position:

Fig. 7 1s a view ilustrating the layout arrangement of the interrupter

operating mechanism and the ground switch operating mechanism of a
conventional switchgear,;

Fig. 8 is a side view of the switchgear shown in Fig. 7;

_ Fig. 9 is a perspective view of the linkage used in the conventional
switchgear;

Fig. 10 is a side view of the connecting member shown in Fig. 9 for the
interrupter operating mechanism in the open position;

Fig. 11 is a frant view of the connecting member shown in Fig. 10in the
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open position; and _
Fig. 12 is a front view of the connscting member shown in F:g_. 10 in the
closed position.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

Fig. 1is a front view of a switchgear of the present invention and Fg 2is
a side view of the switchgear shown in Fig. 1. The switchgear of the present
invention combrfsas a vécuum valve mold member 80 in which the interrupter
and the ground switch contacts are accommodated. The illustrated switch

monitor is a three-phase switchgear comprising the box-shaped mold member

80 having integrally formed within an eleczncally msulatmg resm three vacuum
valves 4 for phases A, B and C.

In Fig. 2, wnhm the vacuum valve 4 of which interior is maintained at a

* high vacuum, an interrupter contact 41 serving as both a disconnector and an
interrupter as well as a groun‘ding ground switch contact 51 are provided, and a

movable contact 41a and a stationary contact 51b of the ground switch are
connected together by a flexible conductor or a shunt 81.

The stationary contact 41b of the interrupter is connected to a bus
conductor 82 outside of the mold member 80 and the stationary contact 51b of
the ground switch is connected to a power supply cablé 83 at the outside of the
mold member 80, |

The movable contact 41a of the interrupter is connected to the external
interrupter side movable rod 42 external of the mold member 80 through an
insulating rod 84 and bellows B85, and the movable contact 51a of the ground
switch is connected to a ground switch side movable rod 52 external of the mold
member 80 through bellows 86. The ground switch side movable rod 52 is
grounded to the grounding portion E.

During the ordinary current supplying conditions, the interrupter contact
41 is closed and the ground switch contact 51 is opened, so that an electric
current flows from the bus conductor 82 to the power line 83 through the
interrupter contact 41, the shunt 81 and the ground switch contact 51.

Also, when the ground switch contact 51 is closed in the opeﬁ state in
which the interrupter contact 41 is opened, since the‘ ground switch side movable
rod 52 is connected to the ground ponion E externally of the mold member 80,
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the power supply cable 83 can be grounded. _ :

_ Then the description will be made in terms of the Iayout arrangement of
the interrupter operating mechanism as well as the ground switch operating-
mechanism. In Figs. 1 and 2, the reference numeral 40 is an aperating unit of
the interrupter operating mechahism and the 50 is an operating unit of the
ground switch operating mechanism.

The reference numeral 1 is a common base frame havmg a Uu- shapad
cross section and for the interrupter and as shown in Fig. 2, the common base
frame 1 supports at same frame surface the drive shaft 2 for the intsrrupter
operatlng mechanism 40 and the drwe shaft 3 for the ground switch operatmg
mechanism.

The common base frame 1is a single metal sheet bent to exhibit a

‘substantially U-shaped cross-section {see Fig. 2) and is attached at the upper '

portion of the moid member 80 by means of boits. The position at which the
mold member 80 is attached is not outside of the row of the phases A, B and C,

but between the vacuum valves 4 such as, as shown in Fig. 1, withina clearance

defined between the vacuum valve 4 of phase A and the vacuum valve 4 of the
phase B as well as the vacuum valve 4 of phase B and the vacuum vaive 4 ofthe
phase C. '

Therefore, as seen from the front view of Fig. 1, the width dimension (W)
of the common base frame 1 as viewed in Fig. 1 can be made smaller as
cdmpared to the case where the base frame 1s secured at the outside of the row
of the vacuum valves 4 of phases A, Band C.

By this arrangement, the distance between the secured portions can bs
made short and a sufficient rigidity can be obtained even with a single metal
shest bent structure. Also, the transversa width of the common base frame 1
shown in Fig. 1 can be made smaller by an amount corresponding to the
eliminated securing portions at the outer ends, so that the drive shaft 2 for the
interrupter operating mechanism and the drive shaft 3 for the ground switch
operating mechanism can similarly be shortened. Thus, the rigidity of these:
drive shafts 2 and 3 is improved by an amount corresponding to the amount of
decrease of the distance between the support points, allowing the further
reduction ofsize of the apparatus. |

In alignment with the line of direction of movement of the interrupter side



movable rod 42 for opening and closing the interrupter contact 41 (up and down
direction in Fig. 2), a contact pressure spring 5 of the interrupter operaling .

‘mechanism is disposed, and the operating unit of the- interrupter operating
 mechanism 40 is positioned substantially directly above the direction of opening

and closing movements of the interrupter through the drive shaft 2 of the
interruptsr. _

With this arrangement the drive drrecuon does not have to be changed
or converted so that the load may be transmitted along a stralght path, whereby
the friction and the load loss ¢an be decreased and the reqmred rigidity against
bending of components can be minimized.

Further, with this arrangement use of a relatively long lever 100 such as
used in the conventional exampie shown in Fig. 9 is not necessary so that, as
shown in Fig. 3, the contact pressurs spring 5 and the operating unit of the
interrupter_operating mechanism 40 may be connected by a canti-levered arm
200 for example as a relatively short connecﬁng member having a required lever
ratio, i.e., as a connecting member for the drive shaft 2 of the interrupter
operau ng mechanism.

Also, the dnve shaft 2 of the interrupter operating mechanism can bs

positioned above the mold member 80 and between the movable rods 42

arranged in a row and the ground switch side movable rod 52.

Thus, by utilizing the relatively short connecting member as above
described and by positioning the drive shaft 2 betwsen the movable rods 42 and
52, the space necessary for driving can be made small and the switchgear can
be small-sized.

In Fig. 4, the connection between the drive shaft 3 of the ground switch
operating mechanism and the spring rod 52 disposed at the upper end of the
ground switch side movabie rod 52 for opening and closing the grounding switch
51, which is a wipe-link mechanism in this example, will now be explained. In
Fig. 4, the drive shaft 3 for the ground switch operating mechanism is connectsd
To the spring rod 52a through the connecting member 3a secursd 1o the drive:
shaft 3, and the connecting member 3a is connected to the spring rod 52a by the
wipe-link mechanism which comprises a rotary member 8 rotatabiy attached to
the connecting member 3a about the axis parallel 10 the drive shaft 3 and in
which one end of the spring rod 52a is slidably inserted into a through hole 8a
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extending in the direction perpendicular to the axis of the rotary member 8. A

contact pressure spring 6 is disposed between the rotary member 8 and the
flangs portion 52b provided ar the lower portion of the spring rod 52a.

" The description will now be made as to the wipe-link connection in
conjunction with Figs. 4 10 6. Fig. 4 is a side view of the ground switch contact

' 51 in the open pasition, Fig. 5 is a front view of the contact shown in Fig. 4 and
“Fig. 6is a front view showing the closed position.

In Figs. 4 to 6, the reference numeral 6 is a contact pressure Spﬁng of
the ground sWitch operating mechanism, 52a is the spring rod, which is an

.- extension of the upper end portion of the gt"ound switch side movable rod 52 of

the ground switch contact 51. 8is a wipe-link pin as a rotary member and is
rotatably attached to the connecting member of the drive shaft 3 of the ground
switch operating. mechanism, i.e., the canti-levered arm 3 as the connecting
member secured to the drive shaft 3.

Provided at the center of the wipe-link pin 8 is a through hole 8a

- extending perpendicular to the axis of the pin such that the spring rod 52a having

one end slidably inserted into the through hole 8a and the pin 8 maintai'n the
compression state of the contact pressure spring 6 of the ground switch contact
S51a therebstween. _ |

When the drive shaft 3 of the ground switch operating'mechanism is
rotated clockwise to drive the canti-levered arm 3a downward, the wipe-link pin 8
presses the contact pressure spring 6 to drive the spring rod 52a and the
movable rod 52 downward to close the ground switch contact 51.

After the ground switch contact 51 is closed, the contact pressure spring
6 is further compressed to some extend. Therefore, even when the closing
stroke is decreased for some mechanical reasons, a certain lsvel of the contact
pressure can be maintained by providing a suitable amount of compression of
the contact pressure spring. _

The wipe-link mechanism as above explained is directly mounted by the
pin to the canti-levered arm lever 3a senving as the connecting member of the .
drive shaft 3 for the ground switch operating mechanism, even when the spring
rod 52a projects upward from the from the wipe-link pin 8 upon the contact
separation of the ground switch, there is no connecting pin or the like that

~ interferes with this movement and only the spring rod 52a projects upward, so

.
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that there is no need to providé a relieve space, allowing the switchgear to be
made smaller.

Also, since the hols 8a of the wipe-link pin 8 serves as the guide for the
spring rod 52a, providing a Iongér guide surface that that of the conventional
plate mic'kness whereby the rating of the mechanism can be reduced and the

" stability of the contact pressure can be obtamed

Referring to Figs. 1 and 2 again, the reference numeral 9 is an
interrupter cpening spring. Thls interrupter openmg spring 9 is disposed within
a clearance defined between the contact pressurs springs 6 such as between
the contact pressure springs 6 of phase A and phase B as well as between the
contact pressure springs 6 of phase B and p'hasa C. This eliminates the need
for the installation space only for the mterrupter opening spring 9 resulting in a
compact swncngear

Also, the ground switch operatmg mechanism 50 havmg a relatvely
small height is dispased in front of the interrupter operating mechanism 40 or the
operating side (front side of the device). Since the interrupter cpera:ing
mechanism 40 and the ground switch operating mechanism 50 are arranged as
above explained, they can be placed close to each other by utilizing the spaces
between the compaonent members, so that the access 1o the display and the
operation of the mechanisms can be established from the operating face side or
from the front without using a complex linkage even when the ‘interrupter
operating mechanism 40 and the ground switch operatmg mechanism 50 ars

_arranged in tandem.

Also, with this arrangement, it is possible to obtain a small-sized
switchgear having a simple structure.

In Figs. 1 and 2, the reference numeral 10 is an operation handie on the
operating unit of the interrupter operating mechanism 40 and the ground switch
operating mechanism 50 and 11 are display units dispased at the front face of
the operating unit. |

It is to be noted that, while the wipe-link connection mechanism is

- explained as being applied to the ground switch operating mechanism of the first

embodiment, this wipe-link mechanism may equally be applied to other

switchgears and gensral linkage and not 1o be limited to the switchgear of the
first embodiment.

-
-
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As has been described, the switchgear of the present invention has

“vacuum valves, an interrupter operating mechanism and a ground switch

operating mechanism, and is characterized in that the interrupter operating
mechanism and the 'ground switch operat'ing mechanism are disposed on a
common. base frame. According to the inventions as claimed in any one of
claims 1 to 9, the arrangement does not require unnecessary space or high
rigidity and number of the component parts is small and is simple in structure
and Iightweig'ht. | '

The common base frame may be made of a single metal sheet bent into
a frame form and may be secured between the vacuum v'alves, so that a single
metal sheet may provide a sufficient rigidity and the drive shaft of the operating
mechanisms can be made short wheréby the rigidity can be increased and the |
number of the parts may be decreased and the overall apparatus can be small-
sized. |

The ihterrupter operating mechanism may comprise a drive shaft that
extends on a line of direction. of apening and closing movements of a contact

- elecrode of the vacuum valve, whereby a drive load is directly transmitted to the

contact electrads of the vacuum valve along the line of direction, so that the
losses in friction and lcad can be minimized and the space necessary for the
operation can be made small. .

The drive shaft of the interrupter operating mechanism may bs disposed
on the common base frame at a section between an interrupter side movable rod
of the interrupter operating mechanism and a ground switch side movable rad of
the ground switch operating mechanism and wherein the drive shaft of the
interrupter operating mechanism may be connected to the interrupter side
movablé rad through a connecting member, Therefore, the overall dimension
of the switchgear can be decreased.

A connecting member of the drive shaft of the ground switch operating
mechanism and a spring rod of a ground switch side movable rod of the ground
switch operating mechanism may be connected through a mechanism including
a rotary member rotatably mounted to the connecting member about an axis
parallel 1o the drive shaft and including a bore through which the spring rod

slidably extends, so that a longer guide surface can be obtained and the rattling
can be decreased and the contact pressurs can be made stable.

-
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The connecting members may-be canti-levered arms, so that there is no
need to use an elofigated rad or Ie\)ers', making the device small-sized.
An opening spring of the interrupter operating mechanism may be
disposed in a spacs defined between phasss of the ground switch oper'atin'g
| mechanism, so that the overall dimension of the device can be decreased.
The ground switch operating mechanism having a relatively small height
may be disposed in front of the interrupter operating mechanism such that the
ground switch operating mechanism can be accessed from the front side of the
swiichgear, so that the access to the display and the operation of the
mechanisms can be established from the operating face side or from the front
without using a complex linkage even when the interrupter operating mechanism
40 and the ground switch operating mechanism 50 are arranged in tandem.
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1. switchgear having vacuum valves, an interrupter operating
mechamsm and a ground switch operating mechanism,

charactenized in that said interrupter operating mechanism and said
ground switch operating mechanism are disposed on a common base frame.

2. The switchgear as claimed in claim 1, wherein said common base
frame is made of a single metal sheet bent into a frame form.

3 The switchgear as claimed in claim 1 or 2, wherem said comman
base frame is disposed between said vacuum valves.

4. The switchge'ar as claimed in any one of claims 1 to 3, wherein said
interrupter operating mechanism comprises a drive shaft that exiends on a line
of direction of opening and closing movements of a cantact electrode of said
vacuum valve, whereby a drive load is directy transmitted 10 sand contact
elecfrode of said vacuum valve along said line of dlrecncn

5. The smtchgear as cl,almed in any one of cla:ms 1 to 4, wherein said -
drive shaft of said interrupter operating mechanism is disposed on said common
base frame at a section between an interrupter side movable rod of said
interrupter operating mechanism and a ground switch side movable rod of said
ground switch operating mechanism and wherein said drive shaft of sad
interrupter operating mechanism is connected to said interrupter side movable
rod through a connecting member. |

6. The switchgear as claimed in any one of claims 1 to 5, wherein a
connecting member of said drive shaft of said ground switch operating
mechanism and a spring rod of a ground switch side movable rod of said ground
switch operating mechanism are connected through a mechanism’including a
rotary member rotatably mounted to said connecting member about an axis

paraliel to said drive shaft and including a bore through which said spring rod
slidably extends.
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7. The switchgear as claimed in claim 5 or 6, wherein said connecting
members are canti-levered arms.

8. The switchgear as claimed in any one of claims 1 to 7, wherein an
_opening spring 9 of said interrupter operating mechanism is disposed in a space -
defined between phases of said ground switch operating mechanism.

9. The switchgear as claimed in any one of claims 1 to 8; wherein said
- ground switch operating mechanism having a relatively small height is disposed

in front of said interrupter operating mechanism such that said ground sw:tch
operating mechanism can be accessed from the front side of the switchgear.

-
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