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(54) Drive mechanism for disconnecting a switch

(57) A drive mechanism (10) for disconnecting a
switch is presented. The drive mechanism (10) includes
a first shaft (20) rotatable along a horizontal axis, a handle
(30) for rotating the first shaft (20), a pusher (29) disposed
within the first shaft (20) mechanically coupled to a spring
(28) disposed therein, wherein the spring (28) is coupled
to the pusher (29) at a first end and mechanically coupled
to an extension (40) of the first shaft (20) at a second

end, an assembly (45) coupled to the extension (40) of
the first shaft (20), the assembly (45) coupled to a second
shaft (60) through a rotary bushing (44) and a coupler
(46) disposed within the second shaft (60) for transferring
a motion of the first shaft (20) to the second shaft (60),
such that the second shaft (60) rotates between two or
more positions.
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Description

[0001] The present invention relates to a drive mech-
anism for disconnecting a switch and more particularly
to a drive mechanism for three position electrical discon-
nector switch.
[0002] An electrical distribution device has a circuit
breaker with the vacuum interrupter and a three position
disconnector switch enclosed inside the vessel of stain-
less steel with sulphur hexafluoride (SF6) gas as insu-
lating medium and an operating mechanism to operate
the circuit breaker and the disconnector. The three posi-
tion disconnector consists of disconnector shaft with con-
tact blades mounted on it, service contacts or ON con-
tacts to keep the contacts in service giving "ON" position
and earth contacts to earth the feeder or incoming line
in electrical distribution giving "earth" position and an in-
termediate position between the "ON" and "earth" posi-
tion giving "OFF" position. It also consists of an operating
mechanism that will keep operated and keep the discon-
nector shaft in above-mentioned position.
[0003] Existing drive mechanisms have a disconnector
shaft which is operated by means of a spring loaded snap
action mechanism, which typically includes multiple parts
or components. Furthermore, existing storage drive sub-
assemblies take up a large amount of space.
[0004] The locking in different position is provided by
the latches on the spring loaded mechanism. The snap
action mechanism is connected to the rotary bushing on
the vessel through a link and coupler on the inside of the
vessel is connected to the disconnector shaft. The latch-
es keep the disconnector shaft in ON, OFF or EARTH
position till there is an external force is applied on the
shaft. Such a mechanism may not be suitable in the ves-
sel which has small dimensions.
[0005] It is an object of the present invention to provide
a drive mechanism for disconnecting a switch which can
be fitted in a compact vessel, involves less number of
components and is also cost effective.
[0006] The object is achieved by providing a drive
mechanism for disconnecting a switch according to claim
1.
[0007] According to the invention a drive mechanism
for disconnecting a switch is presented. The drive mech-
anism includes a first shaft rotatable along a horizontal
axis, a handle for rotating the first shaft, a pusher dis-
posed within the first shaft mechanically coupled to a
spring disposed therein, wherein the spring is coupled to
the pusher at a first end and mechanically coupled to an
extension of the first shaft at a second end, an assembly
coupled to the extension of the first shaft, the assembly
coupled to a second shaft through a rotary bushing and
a coupler disposed within the second shaft for transfer-
ring a motion of the first shaft to the second shaft, such
that the second shaft rotates between two or more posi-
tions. By having such an arrangement the first shaft is
rotated by using the handle, which in turn rotates a sec-
ond shaft to rotate between two or more positions.

[0008] In one embodiment, the handle is replaceably
coupled to the first shaft. This arrangement enables the
handle to be coupled or decoupled with the first shaft
when required.
[0009] In one embodiment, the first shaft includes a
slot for engaging the handle. A key in the handle is en-
gaged with the slot to prevent movement of the handle
during operation.
[0010] In one embodiment, the drive mechanism in-
cludes a pin engaged with the pusher, the pin passing
through the first shaft. The pin enables a locking mech-
anism in the first shaft.
[0011] In another embodiment, the pin is engaged with
a bush having a plurality of engagement slots for pre-
venting movement of the first shaft and the second shaft.
The engagement slots in the bush enable the pin to be
locked at respective positions according to the arrange-
ment of the engagement slots. Locking of the pin prevents
movement of both the first shaft and the second shaft,
thereby preventing the shaft to move from positions,
which are two or more positions.
[0012] In one embodiment, a second pin engaged in a
slot on the handle prevents the pusher to move beyond
the desired distance inside the first shaft.
[0013] In another embodiment, the engagement slots
on the bush are arranged such that the pin is aligned at
a position corresponding to the two or more positions.
The engagement slots lock the pin thus not allowing the
first shaft and the second shaft to rotate. By having the
engagement slots the locking of the pin in the two or more
positions between which the second shaft rotates is
achieved.
[0014] In one embodiment, the two or more positions
include a first position, a second position and an inter-
mediate position between the first position and the sec-
ond position.
[0015] In another embodiment, the bush includes a plu-
rality of extension for preventing the second shaft to ro-
tate beyond the two or more positions. The extensions
prevent movement of the second shaft directly from the
first position to the second position and/or from the sec-
ond position to the first position.
[0016] The above-mentioned and other features of the
invention will now be addressed with reference to the
accompanying drawings of the present invention. The
illustrated embodiments are intended to illustrate, but not
limit the invention. The drawings contain the following
figures, in which like numbers refer to like parts, through-
out the description and drawings.

FIG. 1 is a schematic diagram depicting an exem-
plary drive mechanism for disconnecting a switch;

FIG. 2 is a schematic diagram depicting another view
of the exemplary drive mechanism;

FIG. 3 is a schematic diagram depicting a handle
coupled with the first shaft;
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FIG. 4 is a schematic diagram depicting positions in
bush depicting the locking arrangement; and

FIG. 5 is a schematic diagram depicting an arrange-
ment of the first shaft and a second shaft with con-
tacts, in accordance with aspects of the present tech-
nique.

[0017] Embodiments of the present technique relate
to a drive mechanism for disconnecting a switch and
more particularly to a drive mechanism for three position
electrical disconnector switch. As used herein, the term
"switch" may refer to a circuit breaker, a disconnector an
isolator and so forth.
[0018] Referring now to FIG. 1 and FIG. 2, a schematic
diagram depicting an exemplary drive mechanism 10 for
disconnecting a switch is presented. The drive mecha-
nism 10 includes a first shaft 20, a handle 30 coupled to
the first shaft 20, a pin 24, a bush 26, a second shaft 60
with one or more contact blades 62 mounted on it.
[0019] In accordance with aspects of the present tech-
nique, the first shaft 20 which is rotatable along a hori-
zontal axis and the handle 30 for rotating the first shaft
20 are mechanically coupled to each other.
[0020] The first shaft 20 is a hollow shaft having a push-
er 29 (see FIG. 3) disposed within the first shaft 20. The
pusher 29 is mechanically coupled to a spring 28, as will
be described in greater detail with reference to FIG. 3.
[0021] It may be noted that the handle 30 includes a
key 32 which engages in a slot 22 of the first shaft 20.
The handle 30 is replaceably coupled with the first shaft
20. As used herein the term "replaceably coupled" means
that the handle 30 may be removed and may be replaced
either with the same or similar handle at the slot 22 in
the first shaft 20 to couple with the first shaft 20.
[0022] With continuing reference to FIG. 1 and FIG. 2,
the drive arrangement of the first shaft 20 is pivoted be-
tween a front bearing plate 12 and a rear bearing plate
14. A pin 24 passes through the first shaft 20, the pin 24
is fitted onto the pusher 29 (not shown in FIG. 1 and FIG.
2, see FIG. 3) by interference fit. The drive mechanism
10 includes a bush 26 through which the first shaft 20
passes, the bush 26 coupled to the front bearing plate.
The bush 26 may be coupled using bolts or screws with
the front bearing plate 12.
[0023] In accordance with aspects of the present tech-
nique, the bush 26 includes a plurality of engagement
slots 25, such that the pin 24 engages with the engage-
ment slots 25 providing a locking arrangement.
[0024] It may be noted that the movement of the pusher
29 causes the pin 24 to move in a to and fro direction.
This enables the pin 24 to get engaged in the engage-
ment slots 25 of the bush 26. The engagement of the pin
24 prevents movement of the first shaft 20 and the second
shaft 60.
[0025] Turning now to FIG. 3, a schematic diagram de-
picting the first shaft 20 alongwith the handle 30 is pre-
sented. A second pin 34 for engagement with a slot on

the handle 30 is provided. The second pin 34 locks with
the slot on the handle 30 thereby preventing further
movement of the handle 30.
[0026] As previously noted, the first shaft 20 is a hollow
shaft having the pusher 29 and the spring 28 disposed
therein. The handle 30 pushes the pusher 29 inside the
first shaft 20, which includes the pin 24 fitted by interfer-
ence fit causing a to and fro movement of the pin 24.
[0027] Furthermore, movement of the pusher 29 caus-
es compression in the spring 28 which is attached or
coupled to the pusher 29 at a first end and attached or
coupled to an extension 40 of the first shaft 20 at a second
end.
[0028] In accordance with aspects of the present tech-
nique, the spring 28 is mechanically coupled with the
pusher 29 at the first end and mechanically coupled to
the extension 40 of the first shaft 20 at the second end.
[0029] It may be noted that the extension 40 of the first
shaft 20 is a solid shaft.
[0030] In accordance with aspects of the present tech-
nique, the spring 28 may be welded or engaged in a slot
on the pusher 29 at the first end, similarly, at the second
end the spring 28 may be coupled to the extension 40 of
the first shaft 20 by inserting the spring 28 into a slot in
the extension 40.
[0031] In another embodiment, the spring 28 may be
placed in a manner, such that the first end of the spring
28 is in contact with the pusher 29 and the second end
is in contact with the extension 40 of the first shaft 20.
[0032] Referring now to FIG. 4, a schematic diagram
depicting the positions of the pin 24 engaged with the
bush 26 is presented. The bush 26 includes a plurality
of engagement slots 25 for engaging the pin 24. Refer-
ence numeral 100 is representative of a first position,
reference numeral 300 is representative of a second po-
sition and reference numeral 200 is representative of an
intermediate position between the first position 100 and
the second position 300.
[0033] In accordance with aspects of the present tech-
nique, the first position 100 corresponds to "ON" position,
the second position 300 corresponds to "Earth" position
and the intermediate position 200 corresponds to the
"OFF" position.
[0034] Referring now to FIG. 5, a schematic diagram
depicting an arrangement of the first shaft 20 with the
second shaft 60 is presented.
[0035] As previously noted, the first drive shaft 20 in-
cludes the extension 40, wherein the extension 40 is cou-
pled to the assembly 45. The assembly 45 is in turn me-
chanically coupled to the second shaft 60 through a rotary
bushing 44 and a coupler 46. It may be noted that the
coupler 46 is disposed within the second shaft 60.
[0036] Furthermore, the pin 24 is engaged with the
bush 26, and particularly with the engagement slots 25
of the bush 26, thereby providing a locking arrangement.
[0037] In accordance with aspects of the present tech-
nique, the assembly 45 includes a first lever 41 and a
second lever 43 mechanically coupled to each other
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through a coupler 42. The second lever 43 is connected
to the second shaft 60 through the rotary bushing 44 and
the coupler 46.
[0038] The second shaft 60 includes one or more con-
tact blades 62, which get into contact with the one or
more contacts, such as the "ON" contacts 50 and the
"Earth" contacts 52.
[0039] As mentioned earlier, the second shaft 60 ro-
tates between the two or more positions. In the presently
contemplated configuration, the second shaft rotates be-
tween the first position 100, the intermediate position 200
and the second position 300.
[0040] As an example, at the first position 100, the con-
tact blades 62 of the second shaft 60 are in contact with
the "ON" contacts 50, at the second position 300, the
contact blades 62 of the second shaft 60 are in contact
with the "Earth" contacts 52, and at the intermediate po-
sition 200, the contact blades 62 do not touch the contacts
50, 52 aligned between the "ON" contacts 50 and the
"Earth" contacts 52.
[0041] Furthermore, the bush 26 includes extensions
27 for preventing the pin 24 to move to beyond the first
position 100 and/or the second position 300, more par-
ticularly preventing the second shaft 60 to rotate beyond
the first position and/or the second position.
[0042] In accordance with aspects of the present tech-
nique, the motion of the first shaft 20 is transferred to the
first lever 41 of the assembly 45 through the coupler 42
to the second lever 43, which is coupled to the rotary
bushing 44. The rotary bushing 44 has the coupler 46
mounted thereon and the coupler is disposed inside the
second shaft 60. Such an arrangement transfers the mo-
tion of the first shaft 20 to the second shaft 60.
[0043] It may be noted that in the present drive mech-
anism 10 the handle 30 when removed from the first shaft
20 after the pin 24 is locked in the engagement slot 25
of the bush 26, a locking is achieved which prevents the
first shaft 20 and the second shaft 60 to rotate. By such
an arrangement the locking at the two or more positions,
such as the first position 100, the second position 300
and the intermediate position 200 is achieved.
[0044] Furthermore, an interlocking plate (not shown)
may be present having slots therein for inserting the key
32 of the handle 30, the key 32 may go beyond the in-
terlocking plate. This arrangement prevents removal of
the handle 30 from the first shaft 20 as the handle is
locked by the interlocking plate through the key 32. Ad-
ditionally, the arrangement prevents the removal of han-
dle 30 in between the first position 100 and the interme-
diate position 200 and the second position 300 and the
intermediate position 200.
[0045] Although the invention has been described with
reference to specific embodiments, this description is not
meant to be construed in a limiting sense. Various mod-
ifications of the disclosed embodiments, as well as alter-
nate embodiments of the invention, will become apparent
to persons skilled in the art upon reference to the de-
scription of the invention. It is therefore contemplated that

such modifications can be made without departing from
the embodiments of the present invention as defined.

Claims

1. A drive mechanism (10) for disconnecting a switch,
comprising

- a first shaft (20) rotatable along a horizontal
axis,
- a handle (30) for rotating the first shaft (20),
- a pusher (29) disposed within the first shaft
(20) mechanically coupled to a spring (28) dis-
posed therein, wherein the spring (28) is coupled
to the pusher (29) at a first end and mechanically
coupled to an extension (40) of the first shaft
(20) at a second end,
- an assembly (45) coupled to the extension (40)
of the first shaft (20), the assembly (45) coupled
to a second shaft (60) through a rotary bushing
(44) and a coupler (46) disposed within the sec-
ond shaft (60) for transferring a motion of the
first shaft (20) to the second shaft (60), such that
the second shaft (60) rotates between two or
more positions.

2. The drive mechanism (10) for disconnecting a switch
according to claim 1, wherein the first shaft (20) is a
hollow shaft.

3. The drive mechanism (10) for disconnecting a switch
according to claim 1, wherein the extension (40) of
the first shaft (20) is a solid shaft.

4. The drive mechanism (10) for disconnecting a switch
according to claims 1 to 3, wherein the handle (30)
is replaceably coupled to the first shaft (20).

5. The drive mechanism (10) for disconnecting a switch
according to claim 1 to 4, wherein the first shaft (20)
comprises a slot (22) for engaging the handle (30).

6. The drive mechanism (10) for disconnecting a switch
according to claims 1 to 5, further comprising a pin
(24) engaged with the pusher (29), the pin (24) pass-
ing through the first shaft (20).

7. The drive mechanism (10) for disconnecting a switch
according to claim 6, wherein the pin (24) is engaged
in a bush (26) having a plurality of engagement slots
(25) for preventing movement of the first shaft (20)
and the second shaft (60).

8. The drive mechanism (10) for disconnecting a switch
according to claim 7, wherein the engagement slots
(25) on the bush (26) are arranged such that the pin
(24) is aligned at a position corresponding to the two
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or more positions.

9. The drive mechanism (10) for disconnecting a switch
according to any of the claims 7 and 8, wherein the
bush (26) comprises a plurality of extension (27) for
preventing the second shaft (60) to rotate beyond
the two or more positions.

10. The drive mechanism (10) for disconnecting a switch
according to any of the claims 1 to 9, further com-
prising a second pin (34) engaged in a slot on the
handle (30).

11. The drive mechanism (10) for disconnecting a switch
according to any of the claims 1 to 10, wherein the
assembly (45) comprises a first lever (41) and a sec-
ond lever (43) for transferring a motion from the first
shaft (20) to the rotary bushing (44) and the coupler
(46) inside the second shaft (60).

12. The drive mechanism (10) for disconnecting a switch
according to claim 11, wherein the extension (40) of
the first shaft (20) is coupled to the first lever (41) for
transferring the motion from the first shaft (20) to the
second shaft (60).

13. The drive mechanism (10) for disconnecting a switch
according to claims 11 or 12, wherein the first lever
(41) is mechanically coupled to the second lever (43)
on the rotary bushing (44), the rotary bushing (44)
mechanically coupled the second shaft (60).

14. The drive mechanism (10) for disconnecting a switch
according to any of the claims 1 to 13, wherein the
two or more positions comprise a first position (100),
a second position (300) and an intermediate position
(200) between the first position (100) and the second
position (300).

15. The drive mechanism (10) for disconnecting a switch
according to any of the claims 1 to 14, wherein the
second shaft (60) comprises one or more contact
blades (62) for contacting with one or more contacts
(50,52).
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