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(54) TRANSFER SWITCH APPLIANCE

(57) The present invention discloses a transfer
switch appliance, installed between a primary side power
supply and a backup side power supply. The transfer
switch appliance comprises a front base, a rear base, a
contact system, and an operation system. The front base
and the rear base combine to define a space. The contact
system is installed within the space. The contact system
closes or breaks a circuit. The contact system comprises
a moving contact and a static contact. The moving con-
tact comprises three work positions, namely a primary
side position, an intermediate position, and a backup side
position. The operation system is installed on the front
base. The operation system is an energy storage mech-
anism implementing disconnecting/closing operations.
The operation mechanism is connected to the moving
contact via a connecting rod. The operation system com-
prises a primary side operation mechanism and a backup
side operation mechanism connected by a gear group.
The primary side operation mechanism and the backup
side operation mechanism are installed respectively on
the upper side and lower side of the front base. The pri-
mary side operation mechanism and the backup side op-
eration mechanism are connected to a handle or an elec-
tric motor via a common shaft. The handle or the electric
motor completes an energy storage operation with re-
spect to both the primary side operation mechanism and

the backup side operation mechanism within one circle.
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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to low voltage
electrical apparatus, more particularly, to a transfer
switch appliance with automatic transfer ability.

2. The Related Art

[0002] In most existing integrated automatic transfer
switching appliances, electromagnets, linear electric mo-
tors or manual operations are commonly used to rotate
a primary power supply side main shaft or a backup pow-
er supply side main shaft. The primary power supply side
main shaft or the backup power supply side main shaft
rotates to drive the contact system to transfer to a closed
position. However, the operation force generated by the
electromagnet is limited by the volume of the electromag-
net, it is also very difficult to generate a large operation
force through manual operation. Therefore, the capacity
of the transfer switching appliance is limited. If large ca-
pacity integrated automatic transfer switching appliances
still use electromagnets, linear electric motors or manual
operations, the volume of the transfer switching appli-
ance will be very large, and the reliability will be poor.

SUMMARY

[0003] The present invention provides a large capacity
transfer switch appliance having three work positions and
automatic operation ability.
[0004] According to an embodiment of the present in-
vention, a transfer switch appliance is provided. The
transfer switch appliance is installed between a primary
side power supply and a backup side power supply. The
transfer switch appliance comprises a front base and a
rear base, a contact system and an operation system.
The front base and the rear base combines to define a
space. The contact system is installed within the space,
the contact system closes or disconnects a circuit. The
contact system comprises a moving contact and a static
contact, the moving contact has three work positions,
namely a primary side position, an intermediate position
and a backup side position. The operation system is in-
stalled on the front base, the operation system is an en-
ergy storage mechanism implementing disconnect-
ing/closing operations. The operation system is connect-
ed to the moving contact via a connecting rod. The op-
eration system comprises a primary side operation mech-
anism and a backup side operation mechanism connect-
ed by a gear group. The primary side operation mecha-
nism and the backup side operation mechanism are in-
stalled respectively on an upper side and a lower side of
the front base, the primary side operation mechanism
and the backup side operation mechanism are connected

to a handle or an electric motor via a common shaft. The
handle or the electric motor completes an energy storage
operation with respect to both the primary side operation
mechanism and the backup side operation mechanism
within one circle.
[0005] According to one embodiment, an interlocking
device is disposed between the primary side operation
mechanism and the backup side operation mechanism.
The interlocking device ensures that the backup side
power supply is open while the primary side power supply
is closed, and the primary side power supply is open while
the backup side power supply is closed. The interlocking
device comprises a first interlocking member and a sec-
ond interlocking member which are disposed symmetri-
cally. The first interlocking member comprises a first
bracket, a first lever, a first shaft and a first connector.
The first bracket is welded to a main shaft of the primary
side operation mechanism. The first bracket is connected
to one end of the first lever via the first shaft, and the
other end of the first lever is connected to the first con-
nector. The first connector is installed on a side plate of
the backup side operation mechanism. The second in-
terlocking member comprises a second bracket, a sec-
ond lever, a second shaft and a second connector. The
second bracket is welded to a main shaft of the backup
side operation mechanism. The second bracket is con-
nected to one end of the second lever via the second
shaft, and the other end of the second lever is connected
to the second connector. The second connector is in-
stalled on a side plate of the primary side operation mech-
anism. When the primary side operation mechanism is
closed, the main shaft of the primary side operation
mechanism rotates to a closed position, the first bracket
also rotates and drives the first connector to rotate via
the first lever, the first connector presses a disconnecting
shaft of the backup side operation mechanism so that
the backup side operation mechanism is open. When the
backup side operation mechanism is closed, the main
shaft of the backup side operation mechanism rotates to
a closed position, the second bracket also rotates and
drives the second connector to rotate via the second le-
ver, the second connector presses a disconnecting shaft
of the primary side operation mechanism so that the pri-
mary side operation mechanism is open.
[0006] According to one embodiment, the transfer
switch appliance further comprises a controller to achieve
automatic operation. The controller collects voltage sig-
nals of the primary side power supply and the backup
side power supply and switches between the primary side
power supply and the backup side power supply based
on the collected voltage signals.
[0007] According to one embodiment, the contact sys-
tem has an arc extinguishing chamber installed on the
outside of a contact point of the moving contact and the
static contact. The arc extinguishing chamber comprises
an arc striking sheet, a plurality of arc chutes and a plu-
rality of hole containing press plates. The plurality of arc
chutes are disposed in vertical arrangement and cross
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to each other. The arc striking sheet is installed on the
bottom of the arc chutes. The plurality of hole containing
press plates are disposed above the arc chutes, the plu-
rality of hole containing press plates are disposed in
stacked arrangement and the positions of the holes on
the different hole containing press plates interleave.
[0008] According to one embodiment, the contact sys-
tem has a busbar, the busbar is connected to a common
end of the primary side power supply and the backup
side power supply. The busbar is connected to a plurality
of parallel connected contact plates via soft connections.
The moving contact is installed on the contact plates, the
moving contact has a prominent contact point, the static
contact is convex.
[0009] According to one embodiment, the handle or
the electric motor performs the energy storage operation
with respect to the primary side operation mechanism
via a primary side cam, and performs the energy storage
operation with respect to the backup side operation
mechanism via a backup side cam. The primary side op-
eration mechanism and the backup side operation mech-
anism are crosswise assembled on the front base. The
front base and the rear base are insulation bases.
[0010] According to one embodiment, the transfer
switch appliance further comprises an auxiliary contact,
terminal rows, a closing electromagnet, a shunt release
and contactors. The auxiliary contact and the terminal
rows are connected to corresponding functional compo-
nents respectively, including the closing electromagnet,
the shunt release, the contactors, the electric motors and
the controller. The terminal rows are also connected to
external components so that remote controls and com-
munications may be achieved.
[0011] The transfer switch appliance of the present in-
vention uses an energy storage type operation system,
so that the transfer switch appliance may have the char-
acteristics such as small volume, large capacity, full func-
tions and high reliability.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] The above and other features, natures, and ad-
vantages of the invention will be apparent by the following
description of the embodiments incorporating the draw-
ings, wherein,

FIG. 1a and FIG. 1b disclose the structure of a trans-
fer switch appliance according to an embodiment of
the present invention.

FIG. 2 discloses the internal structure of a transfer
switch appliance according to an embodiment of the
present invention.

FIG. 3 discloses the structure of an operation system
according to an embodiment of the present inven-
tion.

FIG. 4 discloses the structure of a gear group within
the operation system of the transfer switch appliance
according to an embodiment of the present inven-
tion.

FIG. 5 discloses the structure of an interlocking de-
vice within the operation system of the transfer
switch appliance according to an embodiment of the
present invention.

FIG. 6 discloses the structure of a contact system of
the transfer switch appliance according to an em-
bodiment of the present invention.

FIG. 7 discloses the structure of an arc extinguishing
chamber of the transfer switch appliance according
to an embodiment of the present invention.

FIG. 8 discloses the structure of a controller of the
transfer switch appliance according to an embodi-
ment of the present invention.

FIG. 9a, FIG. 9b and FIG. 9c disclose the structure
of an auxiliary contact, terminal rows and a closing
electromagnet of the transfer switch appliance ac-
cording to an embodiment of the present invention.

DETAILED DESCRIPTION OF EMBODIMENTS

[0013] Referring to Figs 1-9, Figs 1-9 disclose the
structure of a transfer switch appliance according to an
embodiment of the present invention, including diagrams
of the overall structure and diagrams of different compo-
nents.
[0014] As shown in the drawings, the transfer switch
appliance 100 is installed between a primary side power
supply and a backup side power supply. The transfer
switch appliance 100 comprises a front base 102 and a
rear base 103, a contact system and an operation system
101.
[0015] The front base 102 and the rear base 103 com-
bines together to define a space. In one embodiment,
the front base 102 and the rear base 103 are insulation
bases. The combined front base 102 and the rear base
103 are divided into four phases. The contact system is
installed within the space combined by the front base 102
and the rear base 103. The contact system closes or
disconnects a circuit. The contact system comprises
moving contacts 105 and static contacts 106. A pair of a
moving contact 105 and a static contact 106 is included
in each phase, and an arc extinguishing chamber 104 is
also included in each phase. A primary side busbar 107,
a common side busbar 108 and a backup side busbar
109 are disposed on the combined base. These busbars
are respectively connected to corresponding power sup-
ply inlet and outlet terminals. The moving contact 105
has three work positions, namely a primary side position,
an intermediate position and a backup side position. The
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operation system 101 is installed on the front base. The
operation system 101 is an energy storage mechanism
implementing disconnecting/closing operations. Opera-
tion mechanisms are connected to the moving contact
105 via a connecting rod 131. The operation system 101
comprises a primary side operation mechanism and a
backup side operation mechanism connected by a gear
group 113. The primary side operation mechanism and
the backup side operation mechanism are installed re-
spectively on an upper side and a lower side of the front
base. In one embodiment, the primary side operation
mechanism and the backup side operation mechanism
are crosswise assembled on the front base. The primary
side operation mechanism and the backup side operation
mechanism are connected to a handle or an electric mo-
tor 124 via a common shaft 114. The handle or the electric
motor 124 completes an energy storage operation with
respect to both the primary side operation mechanism
and the backup side operation mechanism within one
circle, which means a rotation of 360°. In one embodi-
ment, the handle or the electric motor 124 performs the
energy storage operation with respect to the primary side
operation mechanism via a primary side cam 115, and
performs the energy storage operation with respect to
the backup side operation mechanism via a backup side
cam 116.
[0016] The primary side operation mechanism and the
backup side operation mechanism are disposed in an
upper-lower crosswise arrangement, so that the longitu-
dinal dimension of the product may be reduced. As the
handle or the electric motor completes an energy storage
operation with respect to both the primary side operation
mechanism and the backup side operation mechanism
within a 360° rotation, the lateral dimension of the product
may be reduced.
[0017] To ensure the operation safety of the primary
side operation mechanism and the backup side operation
mechanism, and to prevent the primary side operation
mechanism and the backup side operation mechanism
from closing simultaneously, an interlocking device is dis-
posed between the primary side operation mechanism
and the backup side operation mechanism. The inter-
locking device ensures that the backup side power supply
is open while the primary side power supply is closed, or
the primary side power supply is open while the backup
side power supply is closed. As shown in the drawings,
the interlocking device comprises a first interlocking
member and a second interlocking member which are
disposed symmetrically. The first interlocking member
comprises a first bracket 125, a first lever 130, a first shaft
128 and a first connector 129. The first bracket 125 is
welded to a main shaft 126 of the primary side operation
mechanism. The first bracket 125 is connected to one
end of the first lever 130 via the first shaft 128, and the
other end of the first lever 130 is connected to the first
connector 129. The first connector 129 is installed on a
side plate of the backup side operation mechanism.
When the primary side operation mechanism is closed,

the main shaft 126 of the primary side operation mech-
anism rotates to a closed position, the first bracket 125
also rotates and drives the first connector 129 to rotate
via the first lever 130, the first connector 129 presses a
disconnecting shaft of the backup side operation mech-
anism so that the backup side operation mechanism is
open. The second interlocking member comprises a sec-
ond bracket 225, a second lever 230, a second shaft 228
and a second connector 229. The second bracket 225 is
welded to a main shaft 226 of the backup side operation
mechanism. The second bracket 225 is connected to one
end of the second lever 230 via the second shaft 228,
and the other end of the second lever 230 is connected
to the second connector 229. The second connector 229
is installed on a side plate of the primary side operation
mechanism. When the backup side operation mecha-
nism is closed, the main shaft 226 of the backup side
operation mechanism rotates to a closed position, the
second bracket 225 also rotates and drives the second
connector 229 to rotate via the second lever 230, the
second connector 229 presses a disconnecting shaft of
the primary side operation mechanism so that the primary
side operation mechanism is open.
[0018] To achieve automatic transfer between the pri-
mary side power supply and the backup side power sup-
ply, in one embodiment, the transfer switch appliance
100 further comprises a controller 110. The controller
110 collects voltage signals of the primary side power
supply and the backup side power supply, and further
switches between the primary side power supply and the
backup side power supply based on the collected voltage
signals. In one embodiment, the controller 110 is com-
posed of electronic circuits. The controller 110 makes a
real time logical determination based on the signals col-
lected from the primary power supply side and the backup
power supply side respectively. If a fault is detected on
the primary side power supply, a signal is automatically
sent to disconnect the primary side power supply and
close the backup side power supply. Similarly, if a fault
is detected on the backup side power supply, a signal is
automatically sent to disconnect the backup side power
supply and close the primary side power supply. The con-
troller 110 is able to achieve automatic transfer between
the power supplies.
[0019] Without using the controller 110, the transfer
switch appliance 100 may also accomplish the transfer
of the power supply via manual operations. When a fault
on the primary side power supply is detected, the primary
side contact point of the contact system will disconnect
the connection with the primary side power supply if a
disconnecting button of the primary side operation mech-
anism is pressed. By closing the backup side operation
mechanism, the contact point of the contact system will
close the connection with the backup side power supply
and achieve the transfer of the power supply. When a
fault on the backup side power supply is detected, similar
operations will be performed.
[0020] The initial position of the transfer switch appli-
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ance of the present invention is an intermediate position
(the Zero position). The transfer switch appliance 100 is
installed into a circuit with two power supply systems,
namely a primary side power supply and a backup side
power supply. Under normal conditions, the primary side
power supply supplies power. A handle is manually op-
erated to rotate one circle, or an electric motor is remotely
controlled to rotate one circle so as to perform an energy
storage operation with respect to both the primary side
cam 115 and the backup side cam 116. By manually
pressing a closing button of the primary side operation
mechanism, or pressing the primary side operation
mechanism via remote control of a closing electromag-
net, the primary side contact point of the operation system
is closed and the connection with the primary side power
supply is closed, then power is supplied.
[0021] Continue with the embodiments shown in the
drawings, the contact system has an arc extinguishing
chamber 104 installed on the outside of a contact point
of the moving contact 105 and the static contact 106. The
arc extinguishing chamber 104 comprises an arc striking
sheet 118, a plurality of arc chutes 119 and a plurality of
hole containing press plates 120. The plurality of arc
chutes 119 are disposed in vertical arrangement and
cross with each other. Such an arrangement of the arc
chutes is good for striking the arc. The arc chutes 119
are disposed in the middle of the arc extinguishing cham-
ber 104. The arc striking sheet 118 is installed on the
bottom of the arc chutes 119. The plurality of hole con-
taining press plates 120 are disposed above the arc
chutes 119, that is, above the arc extinguishing chamber
104. The plurality of hole containing press plates 120 are
disposed in stacked arrangement and the positions of
the holes on the different hole containing press plates
interleave with each other. Such an arrangement is good
for elimination of free gas and may avoid arcing. Arc may
be generated during closing/disconnecting procedures
of the switch. The arc is introduced into the arc extin-
guishing chamber by the arc striking sheet and is extin-
guished by the crosswise arc chutes. Multiple layers of
hole containing press plates are installed on the top of
the arc extinguishing chamber. The hole containing press
plates eliminate free gas generated by the arc so as to
avoid arcing.
[0022] Continue with the drawings, the contact system
has a busbar connected with a common end of the pri-
mary side power supply and the backup side power sup-
ply. The busbar may be a common side busbar 108. The
busbar may further comprise a primary side busbar 107
and a backup side busbar 109. The busbar is connected
to a plurality of parallel connected contact plates 117 via
soft connections. The moving contact 105 is installed on
the contact plates 117. The contact plates 117 and the
moving contact 105 perform closing or disconnecting op-
erations so as to close or disconnect the connection with
the corresponding power supply sides. The moving con-
tact 105 may have three prominent contact points, which
are thicker than other contact points so that a lager con-

tact press force is obtained. The static contact matching
the moving contact is convex so as to facilitate arc intro-
duction. The contact system with a plurality of parallel
connected contact plates may operate a large capacity
switch with a relatively small operation force, so that a
large capacity and small volume design may be realized.
[0023] The transfer switch appliance also has remote
control and communication functions, which are imple-
mented by the following components: an auxiliary contact
111 and terminal rows 112. The auxiliary contact 111 and
the terminal rows 112 are respectively connected to cor-
responding functional components including a closing
electromagnet 121, a shunt release 122, contactors 123,
an electric motor 124 and the controller 110. The terminal
rows 112 are also connected to external components so
that the remote control and communication functions may
be implemented.
[0024] The transfer switch appliance of the present in-
vention uses an energy storage type operation system,
so that the transfer switch appliance may have the char-
acteristics such as small volume, large capacity, full func-
tions and high reliability.
[0025] The above embodiments are provided to those
skilled in the art to realize or use the invention, under the
condition that various modifications or changes being
made by those skilled in the art without departing the
spirit and principle of the invention, the above embodi-
ments may be modified and changed variously, therefore
the protection scope of the invention is not limited by the
above embodiments, rather, it should conform to the
maximum scope of the innovative features mentioned in
the Claims.

Claims

1. A transfer switch appliance installed between a pri-
mary side power supply and a backup side power
supply, comprising:

a front base and a rear base, the front base and
the rear base combining to define a space;
a contact system installed within the space, the
contact system closing or disconnecting a cir-
cuit, the contact system comprising a moving
contact and a static contact, the moving contact
having three work positions, namely a primary
side position, an intermediate position and a
backup side position;
an operation system installed on the front base,
the operation system being an energy storage
mechanism implementing disconnecting/clos-
ing operations, wherein the operation system is
connected to the moving contact via a connect-
ing rod, wherein the operation system compris-
es a primary side operation mechanism and a
backup side operation mechanism connected
by a gear group, the primary side operation
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mechanism and the backup side operation
mechanism are installed respectively on an up-
per side and an lower side of the front base, the
primary side operation mechanism and the
backup side operation mechanism are connect-
ed to a handle or an electric motor via a common
shaft;
wherein the handle or the electric motor com-
pletes an energy storage operation with respect
to both the primary side operation mechanism
and the backup side operation mechanism with-
in one circle.

2. The transfer switch appliance according to claim 1,
wherein an interlocking device is disposed between
the primary side operation mechanism and the back-
up side operation mechanism, the interlocking de-
vice ensuring that the backup side power supply is
open while the primary side power supply is closed,
and the primary side power supply is open while the
backup side power supply is closed.

3. The transfer switch appliance according to claim 2,
wherein the interlocking device comprises a first in-
terlocking member and a second interlocking mem-
ber which are disposed symmetrically,
the first interlocking member comprises a first brack-
et, a first lever, a first shaft and a first connector, the
first bracket being welded to a main shaft of the pri-
mary side operation mechanism, the first bracket be-
ing connected to one end of the first lever via the first
shaft, the other end of the first lever being connected
to the first connector, the first connector being in-
stalled on a side plate of the backup side operation
mechanism;
the second interlocking member comprises a second
bracket, a second lever, a second shaft and a second
connector, the second bracket being welded to a
main shaft of the backup side operation mechanism,
the second bracket being connected with one end
of the second lever via the second shaft, the other
end of the second lever being connected to the sec-
ond connector, the second connector being installed
on a side plate of the primary side operation mech-
anism.

4. The transfer switch appliance according to claim 3,
wherein,
when the primary side operation mechanism is
closed, the main shaft of the primary side operation
mechanism rotates to a closed position, the first
bracket also rotates and drives the first connector to
rotate via the first lever, the first connector presses
a disconnecting shaft of the backup side operation
mechanism so that the backup side operation mech-
anism is open;
when the backup side operation mechanism is
closed, the main shaft of the backup side operation

mechanism rotates to a closed position, the second
bracket also rotates and drives the second connector
to rotate via the second lever, the second connector
presses a disconnecting shaft of the primary side
operation mechanism so that the primary side oper-
ation mechanism is open.

5. The transfer switch appliance according to claim 1,
further comprising:

a controller for collecting voltage signals of the
primary side power supply and the backup side
power supply and switching between the prima-
ry side power supply and the backup side power
supply based on the collected voltage signals.

6. The transfer switch appliance according to claim 1,
wherein
the contact system has an arc extinguishing cham-
ber installed on the outside of a contact point of the
moving contact and the static contact, the arc extin-
guishing chamber comprising an arc striking sheet,
a plurality of arc chutes and a plurality of hole con-
taining press plates, the plurality of arc chutes being
disposed in vertical arrangement and cross to each
other, the arc striking sheet being installed on the
bottom of the arc chutes, the plurality of hole con-
taining press plates being disposed above the arc
chutes, the plurality of hole containing press plates
being disposed in stacked arrangement and the po-
sitions of the holes on the different hole containing
press plates interleave.

7. The transfer switch appliance according to claim 1,
wherein
the contact system has a busbar, the busbar being
connected with a common end of the primary side
power supply and the backup side power supply, the
busbar being connected to a plurality of parallel con-
nected contact plates via soft connections, the mov-
ing contact being installed on the contact plates, the
moving contact having a prominent contact point,
the static contact being convex.

8. The transfer switch appliance according to claim 1,
wherein
the handle or the electric motor performs the energy
storage operation with respect to the primary side
operation mechanism via a primary side cam, and
performs the energy storage operation with respect
to the backup side operation mechanism via a back-
up side cam, the primary side operation mechanism
and the backup side operation mechanism being
crosswise assembled on the front base.

9. The transfer switch appliance according to claim 1,
wherein
the front base and the rear base are insulation bases.
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10. The transfer switch appliance according to claim 1,
further comprising an auxiliary contact, terminal
rows, a closing electromagnet, a shunt release and
contactors.
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