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Description

Field of Invention

[0001] The present invention relates to a mechanism
for synchronized operation of closing and opening of a
vacuum bottle switching device and a selector device in
a switchgear.

Background of the Invention

[0002] The contacts of the circuit breaker and selector
switches need to be actuated in a predetermined manner
for the operation of a compact switchgear.
[0003] US 3, 571, 543 discloses an operating mecha-
nism to actuate the contacts of a vacuum switch and the
contacts of a selector switch in a predetermined se-
quence. The vacuum switch contacts are connected in
series with the contacts of the selector switch and a cam
is provided as the programming means. The cam con-
verts a portion of the operator output into linear motion
so that the vacuum switch contacts are caused to close
after the selector switch contacts close and are opened
before the selector switch contacts open.
[0004] EP 1 529 299 B1 describes a switchgear ac-
cording to the preamble of claim 1.
[0005] There is a need developing a well synchronized
and well balanced mechanism four position of combina-
tion of vacuum circuit breaker and selector whose oper-
ation is safe and reliable between the two mechanisms.
Due to interlocking as will be defined in the present dis-
closure one mechanism becomes inoperable when the
other is operating.

Brief Description of the Invention

[0006] The present invention discloses a 4-position
mechanism for the synchronized operation of closing and
opening of a vacuum bottle switching device and a se-
lector device. The synchronized operation is achieved
with the help of interlocks. Each of the vacuum bottle
switching device and the selector device comprise sep-
arate energy storage and releasing means. Energy is
loaded into both the devices by the user input with the
help of dedicated levers. The movement in the output
shafts is observed only after the dead point has been
reached. Any movement from dead point to the main out-
put shaft is transmitted through articulated levers. In the
vacuum bottle switching device, conversion of energy
makes the main shaft translate in one direction to close
the switch and also, stores energy for translation of the
shaft in opposite direction to open the switch.
[0007] In the selector device, conversion of energy
makes the rotating arm disengage from one port and en-
gage the other port. All the operations operate with high
speed and force (in case of vacuum bottle switching de-
vice) and torque (in case of Selector device) transmitted
to the main shaft increases in the course of operating

movement.
[0008] Accordingly, the invention discloses a mecha-
nism for the synchronized operation of closing and open-
ing of a vacuum bottle switching device and a selector
device in a switchgear wherein said mechanism includes
a switching device operating means, a selector operating
means and an earth operating means, each of said
means having a handle receptor to accommodate a re-
movable handle; said mechanism further comprising: a
first interlock arrangement for controlling access to either
the switching device operating means or the selector op-
erating means; a second interlock arrangement for con-
trolling access to either the selector operating means or
the earth operating means; a first link provided such that
one end of said first link is in contact with a crank of the
switching device and the other end is in contact with the
said first interlock arrangement; a second link provided
such that one end of said second link is in contact with
a crank of the switching device and the other end is in
contact with the said second interlock arrangement; said
first and second interlock arrangements being configured
such that upon insertion of said handle into an accessible
handle receptor of any one of said selector operating
means, switching device operating means or earth op-
erating means, the access to the remaining operating
means is blocked.
[0009] Further, a push button is provided to move the
switching device from a closed position to an open posi-
tion, the access to the selector operating means and the
earth operating means being blocked.
[0010] Further, when the switching device is in the
open position, the handle is capable of being inserted
either in the switch operating means to move the switch-
ing device to the closed position, or, in the selector op-
erating means to move the switching device to a discon-
nect position.
[0011] Further, when the switching device is in the dis-
connect position the handle is capable of being inserted
either in the selector operating means to move the switch-
ing device to the open position, or, in the earth operating
means to move the switching device to an earth position.
[0012] Further, when the switching device is in the
earth position the handle is capable of being inserted
only in the earth operating means to move the switching
device to the disconnect position.

Brief Description of the Drawings

[0013] Referring now to the drawings wherein the
showings are for the purpose of illustrating a preferred
embodiment of the invention only, and not for the purpose
of limiting the same,

Figures 1 - 4 shows the isometric view of the assem-
bly of the switching device and the selector device
along with the mechanism for synchronized opera-
tion of closing and opening of a switching device and
a selector device in accordance with this invention.
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Figure 5a shows the functional synopsis of the 4-
position mechanism in accordance with the inven-
tion.

Figure 5b shows the truth table for each of the 4
positions indicating the position of the shutters of the
mechanism.

Figure 6a - 6c is the schematics and the mechanism
of the selector device providing two positions to the
switchgear by selecting either earth or line position.

Figure 7a & 7b show the isometric views of the se-
lector mechanism.

Figure 8 shows the selector in the line position

Figure 9 shows the schematic of the vacuum bottle
switching device

Figure 10 & 11 show the compact circuit breaker
mechanism.

Figure 12a shows the position of links when the cir-
cuit breaker is in the open condition.

Figure 12b shows the position of the links when the
circuit breaker is in the closed condition.

Figures 13a - 13d show the front and isometric views
of the handle receptors of the selector, the switch
and the earthing operating apparatuses.

Figure 14 shows the interlocks of the 4-position
mechanism in position 1

Figure 15 shows the interlocks of the 4-position
mechanism in position 2

Figure 16 shows the interlocks of the 4-position
mechanism in position 3

Figure 17 shows the interlocks of the 4-position
mechanism in position 4.

Detailed Description of the Invention

[0014] In the isometric views shown in Figures 1 to 4,
the frame/envelop 1 and handle rod 18 is common to
both the switching and selector devices. Almost all the
mechanism links are mounted on this frame. The frame
consists of four metal plates, which are placed parallel
to each other. The inner two plates support selector de-
vice components, while switching device components
are supported on the outer two plates. However, few com-
ponents of switching device are supported by the inner
two plates too.
[0015] The constituent components of the switching

device such as camshaft (2), cam (3), crank 4, lever 5,
slider 6, the opening spring 7, the contact pressure spring
8, half moon bar mechanism 15, latch 16, closing spring
17 and the handle rod 18 are indicated in the Figures 1
to 4. It is also to be noted that a co-pending application
has also been filed that discloses the operating mecha-
nism of the compact switching device having the above
said main components.
[0016] The constituent components of the selector de-
vice such as the spring arm driver 19, the output arm
actuator 20, the intermittent arm 21, the slider arm 22,
the output arm 23 and the handle spring arm driver 24
are also shown in the Figures 1 to 4.
[0017] The interlock components such as the circuit
breaker - selector - earth interlock 25, the circuit breaker
- selector - line interlock 26, the circuit breaker - earth
interlock 27 and the circuit breaker - line interlock 28 is
also illustrated in Figures 1 to 4.
[0018] Also, the pumping system components such as
the gears, pinions and ratchets 9, 10, 11, the locking pawl
12, the driving pawl 13, the handle receptor 14 are shown
in Figures 1 to 4.
[0019] In this assembly of four positions mechanism,
the fascia contains three openings/ports. In order to make
the device follow sequences mentioned in Figure 5a, dif-
ferent openings are made accessible or inaccessible
based on the truth table of Figure 5b. Also, to satisfy an
essential function, another pumping system is provided
to take the device to earth position from disconnect po-
sition (refer Figure 5a). However, the principle of working
of both the pumping systems of switching device remains
same.
[0020] The mechanism of the synchronized four posi-
tions achieved by the device is described below with ref-
erence to Figures 5a and 5b.
[0021] Operations that lead to move from one position
to the next or the previous one are allowed (for example,
from position 1 to position 2 or position 2 to position 1,
from position 2 to position 3 or position 3 to position 2,
etc...). Any other operations are forbidden. Also, it is for-
bidden to use the same pumping system while moving
from 2 to 1 and from 3 to 4. Hence, the switching device
has two pumping systems; one system is used to move
from open position to close position and other system is
used to move from disconnect position to earth position.
In simpler words, there are different positions of actuation
for closing and earthing of switching device. However,
the rotational lever remains essentially same for all the
operations. The truth table (Figure 5b) indicates availa-
bility of different ports of the devices, which can be op-
erated at a particular position.

Assembly of the Four Positions Mechanism

[0022] Principle: The four positions mechanism con-
sists of two sub-devices, namely, the selector device and
the switching device. Having developed the switching de-
vice and the Selector device first, these devices were
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incorporated along with interlocks and pumping systems
inside a dedicated volume, which is very compact for this
range of devices.
[0023] In the final installation, vacuum bottle remains
horizontal. The switching device is kept in the bottom half
of the volume while Selector device occupies top half of
the volume. Interlock comes just behind the fascia and
before the two devices. Also, there are three different
openings for actuating four positions mechanism. Out of
these three ports, one is used to actuate Selector device
(Port: 1) while other two are used to actuate switching
device in normal operation of close/open (Port: 2) and to
earth (Port: 3). It should be noted that, for switching de-
vice opening, there might be a requirement for push but-
ton kind of component and consequently an opening for
it on the fascia. However, the push button port on fascia
does not require any covering or uncovering for the se-
quences and positions of mechanism disclosed herein.

The Selector Device

[0024] Principle: The main function of this device is
to provide two positions to the switchgear by selecting
either earth or line position. Figure 6a shows the sche-
matic of the earth and line positions of the selector device.

Description of Selector Mechanism

[0025] The objective of the selector mechanism is to
provide two positions to the disconnector either line po-
sition or the earth position. The selector mechanism in
its 2 stable states is shown in Figures 6b and 6c (the
static components are not shown). The selector mecha-
nism is principally a slider crank mechanism having a
slider arm 30 and a crank 31, which utilizes a spring 32
to store energy. During the initial part of the charging
stroke (rotation of the handle in the handle receptor 33
no motion of the slider 30 is observed. Once the spring
32 has crossed its toggle point the spring discharges and
the crank 31, connecting rod 34 and in turn the slider 30
is set into motion thereby dislodging the moving contacts
from one set of contacts and inserting them into another
set of contacts (the moving contacts and the other con-
tacts are not shown in the figure). It should be noted that
the handle receptor 33 has two separate positions as
shown in the 2 positions of the selector mechanism (line
condition and earth condition). The links are so designed
that the torque that the moving contact is experiencing
decreases initially and then continually increases. Fig-
ures 7a and 7b shows the isometric views of the selector
mechanism along with other static components of the
selector device which was not shown in figures 6b and 6c.
[0026] Figure 8 shows the selector mechanism in the
line position. This figures is very similar to figure 6b. In
order to understand the working of the selector mecha-
nism, it is assumed that the mechanism to move to the
earth condition is being used. In order for this to happen,
the removable handle is inserted into the handle receptor

33 shown in line position of figure 6b, and rotated in the
direction shown by the circular arrow in figure 8. When
this is happening, the spring arm driver 35 and the spring
32 that is mounted on it are moving causing the spring
32 to get charged. But the spring arm connector is not
moving as the spring arm driver 35 is moving in a slot on
the spring arm connector, so no motion is transferred to
the slider arm 30. Once the spring 32 crosses the toggle
point, the spring arm driver 35 and the spring 32 reach
the end of the slot 36a on the output arm connector 36
and now cause the output arm connector 36, the output
arm 31 and the slider arm 30 to start moving.
[0027] A similar process takes place in moving from
the earth position to the line position.

Vacuum Bottle Switching Device

[0028] Principle: The main function of this device is
to make and break the connection with vacuum bottle
fixed contacts with good speed and to generate required
contact pressure at the end of stroke.
[0029] The switching device contains a pumping sys-
tem, an energy storage means for closing and opening
(compression springs), a cam with oscillating follower in
which follower is crank of a slider crank mechanism, a
latch unit and a contact pressure creation system. As
mentioned earlier, a co-pending application has been
filed for the mechanism of the switching device, which is
incorporated herein as reference in its entirety.
[0030] The switching device is charged with the help
of a dedicated pumping mechanism in five strokes. Just
before the completion of fifth stroke, closing springs tog-
gles and cam pushes a set of articulated levers (slider
crank mechanism) to close the contacts. After closing
springs toggle, the movement of contacts becomes in-
dependent of the pumping system. Contact pressure is
established in the last one-third movement of main shaft
and trip unit comes to its place, once the required contact
pressure has been generated. The main shaft experienc-
es a monotonically increasing force, as it moves towards
fixed contacts.
[0031] Figures 10 and 11 show the circuit breaker
mechanism in its open position. The pumping system of
switching device contains gear 9, pinion 10, ratchet wheel
11, locking pawl 12, driving pawl 13, handle receptor 14
and a common rotational handle. The handle is rotated
manually five times through an angle. In every stroke,
driving pawl engages with the pinion and rotates the cam
shaft 2 by rotating the gear. After completion of about
75% of 5th stroke, closing springs 17 toggles and the
cam 3 starts pressing the crank 4, which in turn drives
the moving contact with the help of a set of articulated
levers (5 & 6). After traversing a certain predetermined
distance in the horizontal direction (It is to be noted that
the vacuum bottle is horizontal), contact pressure springs
8 are compressed by a certain distance, creating a min-
imum contact force. As the slider 6 travels it compresses
and hence charges the opening springs 7, energy of
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which is utilized while contact are breaking.
[0032] There is a latch 16 with half moon bar 15, which
stops the slider from coming back (moving away from
fixed contact), once the contact has been made. There
is an extension spring associated with latch 16, trying to
pull the latch 16 downward, making sure that the latch
16 remains always in contact with the slider 6. Half moon
bar 15 also has a torsion spring at its axis, which tries to
rotate it towards latch 16. Once the contacts are made,
latch 16 restricts the possibility of slider 6 coming back.
In this phenomenon, latch 16 tries to rotate back and
regain its original configuration, but the half moon bar 15
prevents such rotation.
[0033] When contacts need to be opened, the half
moon bar 15 is rotated with the help of a push button. As
soon as half moon bar 15 slides off from the latch 16,
slider along with the moving contact comes back to the
open position, rotating latch 16 in clockwise direction to
regain its original configuration.

Description of the operation of the interlocks and 
their function in achieving the 4 positions.

Operation of the interlocks.

[0034] The interlocks are primarily a set of shutters
(shutter operation will be explained later in the specifica-
tion), which allow or prevent access to ports where a
removable handle may be inserted to operate the 4 Po-
sitions mechanism. Depending on which of the 4 posi-
tions the mechanism is currently in, the shutters are po-
sitioned. The position of the shutters follows the shown
truth table shown in Figure 5b.
[0035] The four positions of the 4-P mechanisms are
shown in Figure 5a.
[0036] In position 1 both the switch and the selector
are in the closed position and also in order for the tran-
sition to position 2 to happen the switch should open only
through the use of the switch handle. So it is imperative
that only access to the switch operating apparatus be
accessible and all other operating apparatus be blocked.
Similarly when moving from position 2 to 1 only the switch
operating apparatus is to be accessible and access to all
other operating apparatus is to be blocked. This is shown
very clearly in the truth table of Figure 5b.
[0037] In position 2 the switch is in the open position.
Therefore, there are 2 possibilities, i.e., the switch can
be operated and moved back to the closed position (po-
sition 1) or the selector can be operated and moved to
the disconnected position (position 3). Thus, when in po-
sition 2, it is necessary to allow access to both the selector
operating apparatus and to the switch operating appara-
tus but prevent access to the earth operating apparatus
of the switch (It is to be noted that the switch performs
the operations of both closing and earthing through the
use of different operating apparatus). Also, at any instant
of time only one operation is permitted. Thus when in
position 2 if one decides to operate the switch and move

back to position 1, the instant the removable handle rod
is inserted into the switch operating apparatus, access
to the selector operating apparatus is to be blocked (and
as before the earth operating apparatus is blocked). Sim-
ilarly in position 2 if it is decided instead to operate the
switch and move to position 3 (disconnect), the instant
the removable handle is inserted into the selector oper-
ating apparatus, the access to the switch operating ap-
paratus is to be blocked (as before the earth operating
apparatus is still blocked).
[0038] Position - 3 is similar to position 2, in the sense
that there are 2 possibilities of operation, i.e., the switch-
ing device could be moved to position 2 by choosing to
operate the selector operating apparatus or move to po-
sition 4 by choosing to operate the earth operating ap-
paratus, also choosing one operation precludes the other
operation as in the case of position 2, except that in this
case there will be no access to the switch operating ap-
paratus, and instead, access exists only to either the se-
lector operating apparatus or the earth operating appa-
ratus.
[0039] Position - 4 is similar to position - 1 in the sense
that only the earth operating apparatus can be operated
as access to all other operating apparatuses is blocked
through the use of the shutter mechanisms.
[0040] The shutter mechanisms that are used to
achieve the above 4 positions of the mechanism is de-
scribed in greater detail below.
[0041] Before describing the shutter mechanism it is
necessary to understand the operations of the switch and
the selector mechanisms and the roles they play in the
proper functioning of the shutter mechanisms to achieve
the 4 positions.
[0042] The selector mechanism is a bi-stable toggle
mechanism i.e. there are 2 stable positions for the mech-
anism, namely, a stable line position and a stable earth
position. The selector operating apparatus also has two
positions. For example, when moving from line to earth
position, the handle and all associated parts are turned
through a certain angle and remain there till the compli-
mentary operation i.e. moving from earth to line operation
is executed. So in effect a single stroke of sufficient force
through the required angle is enough to cause the selec-
tor to move between the two stable positions.
[0043] However, in the case of the switch, five charging
strokes of the removable handle is required to move from
the open to close condition of the switch. Similarly five
charging strokes of the removable handle is required to
move from the disconnected to the earth position. How-
ever, to move from the earthed to the disconnected po-
sition only a single stroke of the removable handle is
needed in a direction opposite to that of the charging
stroke of the earthing operation. In the case of the switch,
to open the switch, i.e. to move from the closed to the
open position a push button is required.
[0044] Summarizing the operations of the 4 positions:

1. In moving from position 1 to position 2 the push
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button of the switch operating apparatus is required
to be operated; also access to all other operating
apparatuses are blocked. Thus in position 1 access
is provided to only the switch operating apparatuses
and access to all other operating apparatuses is
blocked.

2. In position 2 there are 2 operations possible, i.e.
it could be moved to position 1 by inserting the re-
movable handle into the switch operating apparatus
and giving five charging strokes or it could be moved
to position 3 by inserting the removable handle into
the selector operating apparatus and give a single
stroke and move to position 3. Also if removable han-
dle is inserted into the switch operating apparatus
then access to the selector and all other operating
apparatuses is blocked. Similarly if the removable
handle is inserted into the selector operating appa-
ratus then access to the switch and all other operat-
ing apparatus is blocked, that is to say, the two pos-
sibilities are mutually exclusive.

3. In position 3 there are 2 possible operations, i.e.
it could be moved to position 2 by inserting the re-
movable handle into the selector operating appara-
tus and operating it, or it could be moved to position
4 by inserting the removable handle into the earth
operating apparatus and giving five charging
strokes. Again it is to be noted that the two possibil-
ities are mutually exclusive and all other possibilities
are blocked.

4. In position 4 only the earth operating apparatus is
accessible and only one operation is possible. The
removable handle could be inserted into the earth
operating apparatus and given a stroke in a direction
opposite to that used for charging and this would
take it to position 3. Position 4 is quite similar to the
position 1 except that in this case there is access to
the earth operating apparatus and not the switch op-
erating apparatus as in position 1.

Explanation of the operation of interlock mechanism

[0045] It has already been mentioned that the 4 Posi-
tions are achieved through the use of a shutter arrange-
ment of the links. The shutter is a spring-loaded rigid part
that is pivoted on an axis so as to always remain in contact
with a certain moving part of the mechanism. This en-
sures that whenever the moving part of the mechanism
moves, the shutter also moves and being spring loaded
always has an unambiguous and definite position (i.e. it
has a stable state always). It is to be noted that since
removable handle is used the shutters are designed to
partially cover the access to any operating apparatus at
any instant.
[0046] There are two shutters and two links which are
spring loaded. One shutter arrangement is so mounted

to control access to either the switch operating apparatus
or the selector operating apparatus and another shutter
arrangement is so mounted to control access to either
the selector operating apparatus or the earth operating
apparatus. The partially covered apertures of the oper-
ating mechanisms are so designed that if the handle is
inserted into the switch operating apparatus, the shutter,
which was partially covering access to both the switch
and selector operating apparatus, now turns to allow the
handle to be inserted into the switch operating apparatus
and completely blocks access to the selector operating
apparatus. Similarly if the handle is inserted into the se-
lector operating apparatus, the shutter turns to allow the
handle to be inserted and completely blocks access to
the switch operating apparatus.
[0047] Also, the selector operating apparatus has two
stable states whereas the switch and earth operating ap-
paratus has only one stable state. Therefore, the shutters
would have to control access to the selector operating
apparatus in two places whereas the shutters would have
to control access to the switch and earth operating ap-
paratus in only one place each. In order to control access
to the operating apparatus of the mechanisms the posi-
tion of the mechanism at any instant of time is required
to be made note of. This is done by using the aforemen-
tioned two links, which are pivoted on the frame and
spring loaded so that one end of the link is always in
contact with the crank of the circuit breaker mechanism
and the other ends of the links are in contact with the two
shutters. The crank is chosen to control the two links
because the position of the crank clearly reflects the con-
dition of the circuit breaker as explained in the following
paragraphs.
[0048] In figure 12a, the position of the links 37a, 37b
in relation to the crank 4 and the lever 5 of the circuit
breaker, when the circuit breaker is in the open condition
is shown. In figure 12b the position of the links 37a, 37b
in relation to the crank 4 and the lever 5 of the circuit
breaker, when the circuit breaker is in the closed condi-
tion is shown. This change in position of the links 37a,
37b is used to control the position of the shutters and in
turn control the access to the operating mechanisms.
[0049] In figures 13a to 13c the front and isometric
views of the selector handle receptor 33, the switch han-
dle receptor 14 and the earthing handle receptor 38 are
shown (All other parts have been hidden for ease of un-
derstanding). The position of the handle receptors 14, 38
of the switch and the earth operating apparatuses always
remains the same as they are spring loaded to return to
the same position (as indicated in the figure 13c) after
the operation is complete. So the shutters are designed
such that they need to control access to the switch and
earth handle receptors in this position only. But in the
case of the selector operating apparatus the position of
the handle receptor 33 is different in the line and the earth
positions (of the selector).
[0050] In the figure 13a to 13c the selector handle re-
ceptor 33 is in the line position and in figure 13d the se-
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lector handle receptor 33 is in the earth position.
[0051] The shutter that controls access to the selector
is designed to take care of both positions of the selector
handle receptor 33.

Explanation of the shutter operation.

Interlocks in position-1

[0052] In this position the circuit breaker is closed and
so is the selector (line position). As per the truth table it
is required that only the switch operating mechanism
(switch handle receptor and the opening push button) is
to be accessible. Figure 14 indicates the position of the
shutters 39, 40, links 37a, 37b and handle receptors 14,
33, 38.
[0053] In figure 14 only the switch handle receptor 14
(and the opening pushbutton) is accessible. This is ex-
plained as follows.
[0054] It is not possible to insert the handle in the se-
lector handle receptor 33 because, for this to happen,
the first shutter 39 (Pivoted on axis A) would have to
rotate in a clockwise direction to allow for handle inser-
tion. But this is not possible as the first link 37a) prevents
the rotation of the first shutter 39 in the clockwise direc-
tion. Similarly it is not possible to insert the handle in the
earth handle receptor 38 as for this to happen the second
shutter 40 (pivoted on axis B behind first shutter 39) would
have to rotate in the anticlockwise direction which is not
possible as the second link 37b blocks the rotation of the
second shutter 40 in the anticlockwise direction. So the
only accessible apparatus is that of the switch, which can
be moved to position 2.
[0055] The position of the interlocks in position 2 can
be seen in figure 15. The positions of the first shutter 39
and the second shutter 40 are the same as in the case
of position 1 but the positions of the links 37a, 37b are
different, since, the position of the cranks 4 has now
changed (they appear as shown in figure 12a). As the
circuit breaker is now in the closed condition the links
37a, 37b no longer block the operation of either the switch
or the selector. Inserting the handle into either the switch
handle receptor 14 or the selector handle receptor 33 will
cause the other’s access to be blocked. Also, access to
the earth handle receptor 38 is still blocked by the second
shutter 40, since, for the second shutter 40 to move the
selector handle receptor 33 should move towards the
position it occupies when in the earth position (i.e. when
the selector is in open condition). Thus, only the switch
and the selector handle receptors 14, 33 are accessible
at a time in position 2.
[0056] The positions of the shutters 39, 40 and links
37a, 37b in position 3 are as shown in figure 16. The links
37a, 37b no longer block the first and second shutters
39, 40 but the position of the selector handle receptor 33
has changed and is now as it would be in the earth con-
dition (as in figure 13d).
[0057] The selector handle receptor 33 and the earth

handle receptor 38 are accessible one at a time (the sec-
ond shutter 40 ensures that upon inserting the handle
into any one accessible port the other is completely
blocked). The switch handle receptor 14 is completely
blocked by the first shutter 39 and the first shutter 39
rests on second shutter 40 such that if first shutter 39 is
to move then second shutter 40 is also required to move.
This means that the position-3 is required to change to
a different position if the switch receptor handle 14 is to
be accessible.
[0058] Figure 17 depicts position 4. In position 4 the
links 37a, 37b block the rotation of first and second shut-
ters 39, 40 as the cranks 4 of the circuit breaker are as
in the closed condition (as in figure 12b) and only the
earth handle receptor 38 is accessible. The foregoing
description is a specific embodiment of the present in-
vention. It should be appreciated that this embodiment
is described for purpose of illustration only, and that those
skilled in the art may practice numerous alterations and
modifications without departing from the scope of the in-
vention. It is intended that all such modifications and al-
terations be included insofar as they come within the
scope of the invention as claimed.

Claims

1. A swiltchgear comprising a mechanism for the syn-
chronized operation of closing and opening of a vac-
uum bottle switching device and a selector device
wherein said mechanism includes a switching device
operating means and a selector operating means,
characterized in that said mechanism further in-
cludes an earth operating means, each of said
means having a handle receptor to accommodate a
removable handle; said mechanism further compris-
ing:

a first interlock arrangement for controlling ac-
cess to either the switching device operating
means or the selector operating means;
a second interlock arrangement for controlling
access to either the selector operating means
or the earth operating means;
a first link (37a) provided such that one end of
said first link is in contact with a crank (4) of the
switching device and the other end is in contact
with the said first interlock arrangement;
a second link (37b) provided such that one end
of said second link is in contact with a crank (4)
of the switching device and the other end is in
contact with the said second interlock arrange-
ment;
said first and second interlock arrangements be-
ing configured such that upon insertion of said
handle (18) into an accessible handle receptor
(33,14,38) of any one of said selector operating
means, switching device operating means or
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earth operating means, the access to the re-
maining operating means is blocked.

2. The mechanism as claimed in claim 1, wherein said
first and second interlock arrangements are spring-
loaded shutters (39,40) pivoted on respective axis
A,B.

3. The mechanism as claimed in claim 2, wherein said
shutters are configured to partially cover the access
to any of the switching device operating means, se-
lector operating means and earth operating means
at any instant.

4. The mechanism as claimed in claim 1, wherein a
push button is provided to move the switching device
from a closed position to an open position, the access
to the selector operating means and the earth oper-
ating means being blocked.

5. The mechanism as claimed in claim 1, wherein,
when the switching device is in the open position,
the handle (18) is capable of being inserted either in
the switch operating means to move the switching
device to the closed position, or, in the selector op-
erating means to move the switching device to a dis-
connect position.

6. The mechanism as claimed in claim 1, wherein,
when the switching device is in the disconnect posi-
tion the handle (18) is capable of being inserted ei-
ther in the selector operating means to move the
switching device to the open position, or, in the earth
operating means to move the switching device to an
earth position.

7. The mechanism as claimed in claim 1, wherein,
when the switching device is in the earth position the
handle (18) is capable of being inserted only in the
earth operating means to move the switching device
to the disconnect position.

8. The mechanism as claimed in claim 5 or 6, wherein
five charging strokes of the handle are provided to
move the switching device from open to close posi-
tion and from the disconnect to earth position.

9. The mechanism as claimed in claim 7 or 8, wherein
one stroke of the handle is provided in a direction
opposite the charging stroke to move the switching
device from the earth position to the disconnect po-
sition.

10. The mechanism as claimed in claim 1, wherein:

the interlock arrangement is configured to con-
trol access to the selector operating means in
two positions since the selector operating

means has two stable states; and
the interlock arrangement is configured to con-
trol access to the switching and/or earth operat-
ing means in one position since the switching
and/or earth operating means has one stable
state.

11. The mechanism as claimed in claim 1, wherein the
first and second links are configured to indicate the
open/close condition of the switching device for con-
trolling the position of the interlock arrangement and
access to the operating means.

12. The mechanism as claimed in claim 1, wherein the
handle receptors (33,14,38) of the switching device
operating means and the earth operating means are
spring loaded to return to their initial position after
handle operation.

13. The mechanism as claimed in claim 1, wherein the
handle receptor (33,14,38) of the selector operating
means has two positions depending on the line and
earth condition of the selector device.

Patentansprüche

1. Elektrisches Schaltgerät mit einem Mechanismus
zum synchronisierten Einschalten und Ausschalten
einer Vakuum-Schalteinrichtung und einer Um-
schalteinrichtung, welcher Mechanismus Schaltein-
richtungs-Betätigungsmittel und Umschalter-Betäti-
gungsmittel umfasst, dadurch gekennzeichnet,
dass der genannte Mechanismus zusätzlich einen
Erdungs-Betätigungsmechanismus umfasst, wobei
in jedem der genannten Mittel eine Aufnahme zur
Einführung eines abnehmbaren Handgriffs ausge-
bildet ist und der genannte Mechanismus außerdem
eine erste Verriegelungsanordnung zur steuern den
Zugang zu den alternativen Steuerung der
Schalteinrichtungs-Betätigungsmittel oder der Um-
schalter-Betätigungsmittel,
eine zweite Verriegelungsanordnung zur alternati-
ven Steuerung der Umschalter-Betätigungsmittel
oder der Erdungs-Betätigungsmittel,
ein erstes Verbindungselement (37a), das so aus-
gelegt ist, dass ein Ende des genannten ersten Ver-
bindungselements an einer Kurbel (4) der Schaltein-
richtung und das andere Ende an der genannten er-
sten Verriegelungsanordnung anliegt, sowie
ein zweites Verbindungselement (37b), das so aus-
gelegt ist, dass ein Ende des genannten zweiten Ver-
bindungselemente an einer Kurbel (4) der Schaltein-
richtung und das andere Ende an der genannten
zweiten Verriegelungsanordnung anliegt, wobei
die genannte erste und die genannte zweite Verrie-
gelungsanordnung so ausgebildet sind, dass nach
dem Einsetzen des genannten Handgriffs (18) in ei-
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ne zugängliche Aufnahme (33, 14, 38) irgendeines
der Umschalter-Betätigungsmittel, der Schaltein-
richtungs-Betätigungsmittel oder der Erdungs-Betä-
tigungsmittel der Zugang zu den übrigen Betäti-
gungsmitteln versperrt ist.

2. Mechanismus nach Anspruch 1, bei dem die ge-
nannte erste und zweite Verriegelungsanordnung
als Federkraft-Verschlusssysteme (39, 40) ausge-
bildet sind, die um eine Achse A, B verschwenkt wer-
den.

3. Mechanismus nach Anspruch 2, bei dem die ge-
nannten Verschlusssysteme so ausgebildet sind,
dass sie jederzeit den Zugang zu irgendeinem der
Schalteinrichtungs-Betätigungsmittel, der Umschal-
ter-Betätigungsmittel und der Erdungs-Betätigungs-
mittel teilweise verdecken.

4. Mechanismus nach Anspruch 1, der einen Druckta-
ster umfasst, um die Schalteinrichtung von einer
Ausschaltstellung in eine Einschaltstellung zu über-
führen, wobei der Zugang zu den Umschalter-Betä-
tigungsmitteln und den Erdungs-Betätigungsmitteln
versperrt ist.

5. Mechanismus nach Anspruch 1, bei dem in der Aus-
schaltstellung der Schalteinrichtung der Handgriff
(18) entweder in die Schalteinrichtungs-Betäti-
gungsmittel zu deren Überführung in die Einschalt-
stellung oder in die Umschalter-Betätigungsmittel zu
dessen Überführung in eine Trennstellung einge-
führt werden kann.

6. Mechanismus nach Anspruch 1, bei dem in der
Trennstellung der Schalteinrichtung der Handgriff
(18) entweder in die Umschalter-Betätigungsmittel
zur Überführung der Schalteinrichtung in die Aus-
schaltstellung oder in die Erdungs-Betätigungsmittel
zur Überführung der Schalteinrichtung in eine Er-
dungsstellung eingeführt werden kann.

7. Mechanismus nach Anspruch 1, bei dem in der Er-
dungsstellung der Schalteinrichtung der Handgriff
(18) nur in die Erdungs-Betätigungsmittel zur Über-
führung der Schalteinrichtung in die Trennstellung
eingeführt werden kann.

8. Mechanismus nach Anspruch 5 oder 6, bei dem die
Schalteinrichtung durch fünf Spannhübe des Hand-
griffs von der Ausschaltstellung in die Einschaltstel-
lung und von der Trennstellung in die Erdungsstel-
lung überführt wird.

9. Mechanismus nach Anspruch 7 oder 8, bei dem die
Schalteinrichtung durch einen, in entgegengesetzter
Richtung zum Spannhub ausgeführten Hub des
Handgriffs von der Erdungsstellung in die Trennstel-

lung überführt wird.

10. Mechanismus nach Anspruch 1, bei dem die Verrie-
gelungsanordnung so ausgebildet ist, dass sie den
Zugang zu den Umschalter-Betätigungsmitteln in
zwei Stellungen steuert, da die Umschalter-Betäti-
gungsmittel zwei stabile Zustände aufweisen, und
die Verriegelungsanordnung so ausgebildet ist, dass
sie den Zugang zu den Schalteinrichtungs-Betäti-
gungsmitteln und/oder den Erdungs-Betätigungs-
mitteln in einer Stellung steuert, da die Schalteinrich-
tungs-Betätigungsmittel und/oder die Erdungs-Be-
tätigungsmittel einen stabilen Zustand aufweisen.

11. Mechanismus nach Anspruch 1, bei dem die ersten
und die zweiten Verbindungselemente so ausgebil-
det sind, dass sie zur Steuerung der Stellung der
Verriegelungsanordnung und des Zugangs zu den
Betätigungsmitteln die Ausschalt-/Einschaltstellung
der Schalteinrichtung anzeigen.

12. Mechanismus nach Anspruch 1, bei dem die Hand-
griffaufnahmen (33, 14, 38) der Schalteinrichtungs-
Betätigungsmittel und der Erdungs-Betätigungsmit-
tel einen Federkraftspeicher umfassen, um nach Be-
tätigung des Handgriffs in ihre Ausgangslage zu-
rückzukehren.

13. Mechanismus nach Anspruch 1, bei dem die Hand-
griffaufnahme (33,14,38) der Umschalter-Betäti-
gungsmittel zwei Stellungen aufweist, die von der
Betriebsstellung bzw. der Erdungsstellung des Um-
schalters abhängen.

Revendications

1. Appareil de coupure comprenant un mécanisme
destiné à synchroniser les manoeuvres de fermeture
et d’ouverture d’un dispositif de coupure à ampoule
à vide, ainsi qu’un commutateur, dans lequel ledit
mécanisme comprend des moyens de commande
du dispositif de coupure ainsi que des moyens de
commande du commutateur, caractérisé en ce que
ledit mécanisme comprend en outre des moyens de
mise à la terre, chacun desdits moyens étant pourvu
d’un logement pour recevoir une manette amovible,
ledit mécanisme comprenant en plus :

un premier dispositif d’inter-verrouillage pour
contrôler l’accès soit aux moyens de commande
du dispositif de coupure soit aux moyens de
commande du commutateur ;
un deuxième dispositif d’inter-verrouillage pour
contrôler l’accès soit aux moyens de commande
du commutateur soit aux moyens de commande
de la mise à la terre ;
une première liaison (37a) prévue de manière à
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ce que l’une des extrémités de ladite première
liaison soit en contact avec une manivelle (4) du
dispositif de coupure et que l’autre extrémité soit
en contact avec ledit premier dispositif d’inter-
verrouillage ;
une deuxième liaison (37b) prévue de manière
à ce que l’une des extrémités de ladite deuxième
liaison soit en contact avec une manivelle (4) du
dispositif de coupure et que l’autre extrémité soit
en contact avec ledit deuxième dispositif d’inter-
verrouillage ;
lesdits premier et deuxième dispositifs d’inter-
verrouillage étant configurés de manière à ce
que, lors de l’introduction de ladite manette (18)
dans un logement de manette accessible
(33,14,38) d’un quelconque desdits moyens de
commande du commutateur, desdits moyens de
commande du dispositif de coupure ou desdits
moyens de commande de la mise à la terre, l’ac-
cès aux autres moyens de commande est blo-
qué.

2. Mécanisme selon la revendication 1, dans lequel les-
dits premier et deuxième dispositifs d’inter-ver-
rouillage sont formés par des volets à ressorts
(39,40) pivotants sur des axes respectifs A,B.

3. Mécanisme selon la revendication 2, dans lequel les-
dits volets sont configurés de manière à recouvrir
partiellement l’accès à tout moment à un quelconque
des moyens de commande du commutateur, des
moyens de commande du dispositif de coupure ou
des moyens de commande de la mise à la terre.

4. Mécanisme selon la revendication 1, dans lequel un
bouton poussoir est prévu pour amener le dispositif
de coupure d’une position fermée à une position
ouverte, l’accès aux moyens de commande du com-
mutateur et aux moyens de commande de la mise
à la terre étant bloqué.

5. Mécanisme selon la revendication 1, dans lequel,
lorsque le dispositif de coupure se trouve dans la
position ouverte, la manette (18) est capable de s’in-
sérer soit dans les moyens de commande du dispo-
sitif de coupure pour amener le dispositif de coupure
vers la position fermée, soit dans les moyens de
commande du commutateur pour amener le com-
mutateur vers une position de déconnexion.

6. Mécanisme selon la revendication 1, dans lequel,
lorsque le dispositif de coupure se trouve dans la
position de déconnexion, la manette (18) est capable
de s’insérer soit dans les moyens de commande du
commutateur pour amener le commutateur vers la
position ouverte, soit dans les moyens de comman-
de de mise à la terre pour amener le dispositif de
coupure vers une position de mise à la terre.

7. Mécanisme selon la revendication 1, dans lequel,
lorsque le dispositif de coupure se trouve dans la
position de mise à la terre, la manette (18) est ca-
pable de s’insérer uniquement dans les moyens de
commande de mise à la terre pour amener le dispo-
sitif de coupure vers la position de déconnexion.

8. Mécanisme selon la revendication 5 ou 6, dans le-
quel cinq courses de chargement de la manette sont
prévues pour amener le dispositif de coupure de la
position ouverte à la position fermée et de la position
de déconnexion vers la position de mise à la terre.

9. Mécanisme selon la revendication 7 ou 8, dans le-
quel une course de la manette est prévue dans le
sens contraire à la course de chargement pour ame-
ner le dispositif de coupure de la position de mise à
la terre vers la position de déconnexion.

10. Mécanisme selon la revendication 1, dans lequel :

le dispositif d’inter-verrouillage est configuré
pour contrôler l’accès aux moyens de comman-
de du commutateur dans deux positions, puis-
que les moyens de commande du commutateur
ont deux états stables; et
le dispositif d’inter-verrouillage est configuré
pour contrôler l’accès aux moyens de comman-
de du dispositif de coupure et/ou de mise à la
terre dans une seule position, puisque les
moyens de commande du dispositif de coupure
et/ou de mise à la terre ont un seul état stable.

11. Mécanisme selon la revendication 1, dans lequel les
premières et deuxièmes liaisons sont configurées
de manière à signaler l’état ouvert/fermé du dispositif
de coupure pour contrôler la position du dispositif
d’inter-verrouillage ainsi que l’accès aux moyens de
commande.

12. Mécanisme selon la revendication 1, dans lequel les
logements des manettes (33,14,38) des moyens de
commande du dispositif de coupure et des moyens
de commande du dispositif de mise à la terre sont
pourvus de ressorts de rappel pour les amener vers
leur position initiale après une manoeuvre de la ma-
nette.

13. Mécanisme selon la revendication 1, dans lequel le
logement de la manette (33,14,38) des moyens de
commande du commutateur a deux positions selon
que le commutateur soit connecté à la ligne ou à la
terre.
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