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(54) SIGNAL FEEDBACK APPARATUS

(57) A liquid-cooled heat dissipation apparatus in-
cludes a base (10), a telesignaling linkage member (20),
a sliding plate (30) and a switch module (40). The teles-
ignaling linkage member (20) is moveably installed on
the base (10). The sliding plate (30) is installed corre-
sponding to the telesignaling linkage member (20) and
generates a movement along with the telesignaling link-
age member (20). The switch module (40) includes a
microswitch (41) arranged corresponding to the sliding
plate (30) such that the microswitch (41) is operably
opened or closed based on the movement of the sliding
plate (30). Accordingly, through the opening and closing
of the microswitch, the telesignaling monitoring on the
functional module state can be achieved.
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Description

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The present invention is related to a signal feed-
back apparatus, in particular, to signal feedback appa-
ratus used in a surge protection device (SPD).

Description of Related Art

[0002] Electronic components of surge protection de-
vices, terminal blocks and relay etc. are commonly used
in electric circuits in households, office places and factory
sites, and they are mainly used for preventing damages
of electrical equipment caused by transient overvoltage.
When peak current or voltage is generated on the electric
loop or telecommunication circuit due to external inter-
ferences, a surge protection device is able to guide and
shunt the current within an extremely short period of time
in order to prevent surge from damaging other equipment
in the loop.
[0003] In a common surge protection device, it typically
comprises an element of Metal Oxide Varistor (MOV)
(i.e., a voltage dependent resistor). After a long period
of use, the voltage dependent resistor tends to age and
generates heat. To prevent accidents such as fire caused
by increase of temperature, the surge protection device
typically includes a trip mechanism. The trip mechanism
is in series connection with the voltage dependent resis-
tor such that when the temperature increases, the voltage
dependent resistor is disengaged from the circuit.
[0004] For a currently existing SPD telesignaling de-
vice, it typically includes a microswitch installed therein
for each level. In addition, these microswitches are con-
nected to the telesignaling terminal block via correspond-
ing circuits such that the mechanism moves through ac-
tions on each microswitch. Each level performs action
independently, and the device is of complicated structure
while requiring greater number of components; conse-
quently, its manufacturing process is complicated in prac-
tice.
[0005] In view of the above drawbacks of the currently
existing technologies, the inventor seeks to provide a rea-
sonable design capable of effectively improving the
aforementioned drawbacks after years of researches
along with utilization of academic theories and principles.

SUMMARY OF THE INVENTION

[0006] The present invention provides a signal feed-
back apparatus capable of utilizing the opening and clos-
ing of a microswitch to achieve the telesignaling moni-
toring on the states of the functional modules.
[0007] To achieve the aforementioned objectives, the
present invention provides a signal feedback apparatus,
comprising a base, a telesignaling linkage member, slid-

ing plate and switch module. The telesignaling linkage
member is moveably installed on the base. The sliding
plate is installed corresponding to the telesignaling link-
age member and is configured to generate a movement
along with the telesignaling linkage member. The switch
module comprises a microswitch. The microswitch is ar-
ranged corresponding to the sliding plate and is config-
ured to operably open or close the microswitch based on
the movement of the sliding plate.
[0008] Preferably, the telesignaling linkage member
comprises a linkage shaft, the linkage shaft includes a
driving oblique surface, and the sliding plate includes a
driven oblique surface such that when the functional ro-
tating member presses onto the protruding column, the
driven oblique surface of the sliding plate is blocked by
the driving oblique surface of the linkage shaft. When the
functional rotating member rotates to allow the protruding
column of the linkage member to be released, the driving
oblique surface pushes the driven oblique surface such
that the sliding plate moves along the sliding slot to press
onto the microswitch. The arrangement of the driven ob-
lique surface and driving oblique surface allow the teles-
ignaling linkage member sliding member to slide more
stably.
[0009] Preferably, a resultant force of all of the sliding
plate springs is smaller than the elastic force of one single
linkage shaft spring. Accordingly, it is able to ensure that
after the tripping of the SPD at any level, the signal feed-
back apparatus is able to send out signal in order to en-
sure that each tripping is effectively fed back to the control
end; therefore, the safety and reliability of SPD are in-
creased while the number of component required is re-
duced.
[0010] Preferably, the signal feedback apparatus in-
cludes a top cover, and the top cover is of a U-shape
plugging socket. The inner wall of the U-shape plugging
socket includes a locking slot, the electrical unit includes
an outer casing, and the outer casing includes a latch
such that when the electrical unit is inserted onto the
base, the latch is locked onto the locking slot at the inner
wall of the U-shape socket. Therefore, the connection
between the signal feedback apparatus and the electrical
unit is convenient and fast, which is also able to prevent
the electrical unit from loose connection or disengage-
ment; consequently, the product safety is increased.
[0011] Preferably, the base includes an electrical con-
nector, and the electrical connector includes a metal
clamp and a lead wire. The metal clamp and the lead
wire are soldered onto each other. The metal clamp is
clamped onto the first electrical connection pin and the
second electrical connection pin of the tripping mecha-
nism in order to form a conductive circuit.
[0012] Preferably, the base includes a limiting point,
and the linkage shaft includes a protrusion such that
when the linkage shaft is installed inside the base, the
protrusion is locked onto the limiting portion in order to
prevent the linkage shaft from being ejected by the spring
after the installation thereof.
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[0013] The signal feedback apparatus of the present
invention uses one microswitch only, and it is able to
utilize one sliding plate for linking surge protection mod-
ules of multiple levels together. Each level is provided
with a telesignaling linkage shaft linked to the sliding plate
and the surge protection module such that when the
surge protection module of any one level is of malfunc-
tioned tripping, the telesignaling device is able to send
out signals. The present invention utilizes the mechanical
connection structure of independent linkage for each lev-
el such that the mechanical connection is table, the com-
ponent quantity required is small, the manufacturing
process in practice is facilitated and the cost is relatively
lower. In addition, the present invention is able to ensure
that each tripping can be effectively fed back to the control
end in order to increase the safety and reliability of a SPD.

BRIEF DESCRIPTION OF DRAWING

[0014]

FIG. 1 is an exploded view of the signal feedback
apparatus of the present invention;
FIG. 2 is an exploded view of the base, telesignaling
linkage member, sliding plate and switch module of
the present invention;
FIG. 3 is a perspective exploded view of the telesig-
naling linkage member of the present invention;
FIG. 4 is a perspective view of the sliding plate of
the present invention;
FIG. 5 is another perspective view of the sliding plate
of the present invention viewed from another angle;
FIG. 6 is an assembly view of the present invention
applied to an electrical unit;
FIG. 7 is a state of use view (1) of the signal feedback
apparatus of the present invention; and
FIG. 8 is a state of use view (2) of the signal feedback
apparatus of the present invention.

DETAILED DESCRIPTION OF THE INVENTION

[0015] The following provide a detailed description on
the preferred embodiments of a signal feedback appa-
ratus of the present invention along with the accompa-
nied drawings.
[0016] As shown in FIG. 1∼5, the present invention pro-
vides a signal feedback apparatus, which can be a socket
base, comprising a base 10, a telesignaling linkage mem-
ber 20, a sliding plate 30 and a switch module 40.
[0017] The base 10 is generally of an elongated shape
and includes a plurality of hooks 11 formed at a middle
region thereof. Each hook 11 is arranged spaced apart
from each other, and a sliding slot 12 is formed at a lower
edge among each hook 11. One side of the hook 11 is
formed of an end surface 13. The middle region of the
base 10 includes an installation hole 14 formed thereon.
In this embodiment, the quantity of the installation hole
14 is two. One side of each one of the installation holes

14 includes a groove formed thereon, and a top edge of
the groove is formed of a limiting point 15. The base 10
at the rear end of the sliding slot 12 is formed of a blocking
wall 16. The two side regions of the base 10 include a
plurality of receiving slots 17 formed thereon respective-
ly.
[0018] The telesignaling linkage member 20 is re-
ceived inside the installation hole 14. In this embodiment,
the quantity of the telesignaling linkage member 20 is
two, and each telesignaling linkage member 20 compris-
es a linkage shaft 21 and a linkage shaft spring 22. The
linkage shaft 21 includes a cylindrical member 211 and
a protruding column 212 extended upward from the top
end of the cylindrical member 211. One side of the cy-
lindrical member 21 is formed of a driving oblique surface
213 and another side thereof is formed of a protrusion
214. In addition, the internal of the cylindrical member
211 is formed of an inner hole 215. The linkage shaft
spring 22 is received inside the inner hole 215 and the
installation hole 14. The protrusion 214 is received inside
the aforementioned groove. The limiting point 15 is used
for blocking the protrusion 214 in order to ensure that the
linkage shaft 21 is not ejected by the linkage shaft spring
22 after the installation thereof.
[0019] The sliding plate 30 is generally a rectangular
plate. The middle region of the sliding plate 30 and the
front side thereof include a rectangular hole 31 and a
notch 31A formed thereon respectively. The rectangular
hole 31 and the notch 31A include a side wall formed of
a driven oblique surface 311 respectively. The bottom
surface of the sliding plate 30 includes a microswitch trig-
gering piece 32 protruded therefrom. Two sides of the
rear of the sliding plate 30 include a securement column
33 formed thereon respectively and provided for a sliding
plate spring 34 to be mounted thereon; wherein a result-
ant force of the two sliding plate springs 34 is smaller
than the elastic force of one single linkage shaft spring
22. The two left and right sides of the sliding plate 30
include a positioning retainer 35 formed thereon respec-
tively. The sliding plate 30 is moveably received inside
the sliding slot 12 and uses the positioning retainer 35 to
abut against the end surface 13. One end of the sliding
plate spring 34 abuts against the blocking wall 16 in order
to allow the blocking wall 16 to provide a continuous push
force to the sliding plate 14. Furthermore, one side the
rectangular hole 31 is formed of an anti-misfit hole 36.
[0020] The switch module 40 s installed at a corner of
the base 10. The switch module 40 comprises a micro-
switch 41, a circuit board 42, a terminal block 43 and a
telesignaling connection terminal 44. The microswitch 41
includes a microswitch button 411. The microswitch 41
and the terminal block 43 are soldered onto the circuit
board 42, and the microswitch 41 is arranged corre-
sponding to the aforementioned microswitch triggering
piece 32 such that the microswitch 41 can be operably
opened or closed based on the movement of the sliding
block 30.
[0021] The signal feedback apparatus of the present
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invention further comprises a plurality of electrical con-
nectors 50. Each electrical connector 50 is installed in-
side each receiving slot 17 of the base 10. Each electrical
connector 50 comprises a lead wire 51 and a metal clamp
52 electrically connected to the lead wire 51.
[0022] The signal feedback apparatus of the present
invention further comprises a top cover 60 for covering
onto the base 10 correspondingly. The top cover 60 in-
cludes a U-shape socket opening, and a locking slot 61
is formed at corresponding location of the two side plates
respectively. In addition, the bottom plate is formed of an
insertion slot 62 corresponding to the aforementioned
metal clamp 52; furthermore, a through hole 63 is formed
at a location corresponding to the aforementioned anti-
misfit insertion hole 36; moreover, an perforation 64 is
formed at a location corresponding to the aforementioned
protruding column 212 in order to allow the protruding
column 212 to penetrate therethrough.
[0023] As shown in FIG. 6, the signal feedback appa-
ratus of the present invention can be provided for uses
of an electronic unit 8, such as a SPD, a terminal block
or a relay etc. In this embodiment, a two-level SPD is
used for illustration, and it comprises an outer casing 81,
and a latch 82 formed at side walls of the outer casing
81 respectively. The internal of the outer casing 81 can
be installed with a voltage dependent resistor (not shown
in the figures), and the bottom end of the outer casing 81
includes a first electrical connection pin 83 and a second
electrical connection pin 84 extended therefrom. Further-
more, the central region of the electrical unit 8 includes
a functional rotating member 85. During the use, the elec-
trical unit 8 is placed into the opening slot of the top cover
60, and each latch 82 is locked onto the corresponding
locking slot 61 respectively. In addition, the first electrical
connection pin 83 and the second electrical connection
pin 84 are inserted into the insertion slot 62 in order to
be clamped by the metal clamp 52 of each electrical con-
nector 50 and to form a conductive circuit. Moreover, the
functional rotating member 85 performs the downward
press action corresponding to the protruding column 212
of the linkage shaft 21.
[0024] FIG. 7 shows a normal working state of the volt-
age dependent resistor. At this time, when the functional
rotating member 85 presses downward on to the protrud-
ing column 212 of the linkage shaft 21 (as shown in FIG.
6), the linkage shaft spring 22 is under the maximum
compression state. Under the pushing force of the sliding
plate spring 34 exerted onto the sliding plate 30, the driv-
en oblique surface 311 of the sliding plate 30 is blocked
at the right end of the sliding slot 12 by the driven oblique
surface 213 of the linkage shaft 21. During the same time,
the microswitch triggering piece 32 on the sliding plate
30 has no effect on the microswitch button 411, and the
microswitch button 411 is under a naturally extended
state elastically, indicating the voltage dependent resis-
tor is under a normal working state.
[0025] FIG. 8 shows a tripped state of the voltage de-
pendent resistor. The functional rotating member 85 ro-

tates counterclockwise such that the protruding column
212 of the linkage shaft 21 is released, and the functional
rotating shaft 85 generates a release effect on the linkage
shaft 21. The protruding column 212 of the linkage shaft
21 is provided with an upward movement space, and the
linkage shaft 21 bounces upward under the push effect
of the linkage shaft spring 22, indicating that the voltage
dependent resistor is under a tripped state, i.e. a mal-
function state. Under the effect of the elastic force, the
driving oblique surface 213 drives the sliding plate 30 to
move leftward along the sliding slot 12 via the driven ob-
lique surface 311. When the linkage shaft 21 is complete-
ly extended elastically, the sliding plate 30 is of a stroke
with the maximum movement and the sliding plate spring
34 is compressed such that the microswitch triggering
piece 32 presses downward on the microswitch button
411. Since the resultant force of the two sliding plate
spring 34 is smaller than the elastic force of one single
linkage shaft spring 22, the use of only one microswitch
41 and one sliding plate 30 is sufficient to allow the signal
feedback apparatus of the present invention to send out
a failure warning signal to the control system after the
SPD of any level is tripped in order to ensure that every
trip is effectively fed back to the control end. Therefore,
it is able to alert the maintenance personnel to readily
replace the failed SPD such that the safety and reliability
of SPD is increased while the apparatus is of small quan-
tity of components, reduced size, facilitated for manufac-
turing in practice and relatively lower cost.
[0026] In view of the above, the signal feedback appa-
ratus of the present invention is able to achieve the ex-
pected purpose of use and to overcome the drawbacks
of prior arts. The present invention is of novelty and in-
ventive step to comply with the patentability of invention
patents. The scope of the present invention shall be de-
termined based on the claims defined hereafter, and the
scope of the present invention shall cover all equivalent
modifications such that it shall not be limited to the de-
scriptions provided above.

Claims

1. A signal feedback apparatus, comprising:

abase (10);
a telesignaling linkage member (20) moveably
installed on the base (10);
a sliding plate (30) installed corresponding to
the telesignaling linkage member (20) and con-
figured to generate a movement along with the
telesignaling linkage member (20); and
a switch module (40) comprising a microswitch
(41); the microswitch (41) arranged correspond-
ing to the sliding plate (30) and configured to
operably open or close the microswitch (41)
based on the movement of the sliding plate (30).
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2. The signal feedback apparatus according to Claim
1, wherein the base (10) includes a plurality of hooks
(11) formed thereon; a sliding slot (12) is formed at
a lower edge of each one of the plurality of hooks
(11); the sliding plate (30) is configured to moveably
receive inside the sliding slot (12).

3. The signal feedback apparatus according to Claim
2, wherein one side of the hook (11) is formed of an
end surface (13), one side of the sliding plate (30) is
formed of a positioning retainer (35); the positioning
retainer (35) abuts against the end surface (13).

4. The signal feedback apparatus according to any of
the Claims 1 to 3, wherein the base (10) includes a
limiting point (15), the telesignaling linkage member
(20) comprises a linkage shaft (21), and the linkage
shaft (21) includes a protrusion (214) such that when
the linkage shaft (21) is placed inside the base (10),
the protrusion (214) locks onto the limiting point (15).

5. The signal feedback apparatus according to any of
the Claims 1 to 4, wherein the base (10) includes an
installation hole (14), the telesignaling linkage mem-
ber (20) comprises a linkage shaft (21), and the link-
age shaft (21) includes a cylindrical member (211)
and a protruding column (212) extended from the
cylindrical member (211); the cylindrical member
(211) is received inside the installation hole (14).

6. The signal feedback apparatus according to Claim
5, wherein the telesignaling member (20) further
comprises a linkage shaft spring (22), the cylindrical
member (211) is formed of an inner hole (215) at an
internal thereof; the linkage shaft spring (22) is re-
ceived inside the inner hole (215) and the installation
hole (14).

7. The signal feedback apparatus according to Claim
6, wherein the sliding plate (30) includes two secure-
ment columns (33) formed thereon respectively, and
each one of the securement columns is provided for
a sliding plate spring (34) to be mounted thereon; a
resultant force of the sliding plate springs (34) is
smaller than an elastic force of one single unit of the
linkage shaft spring (22).

8. The signal feedback apparatus according to Claim
7, wherein the base (10) is formed of a blocking wall
(16), and one end of each one of the sliding plate
spring (34) abuts against the blocking wall (16).

9. The signal feedback apparatus according to any of
the Claims 5 to 8, wherein the cylindrical member
(211) includes a driving oblique surface (213) formed
at one side thereon, the sliding plate (30) includes a
driven oblique surface (311), and the driving oblique
surface (213) engages with the driven oblique sur-

face (311).

10. The signal feedback apparatus according to any of
the Claims 1 to 9, wherein the sliding plate (30) in-
cludes a rectangular hole (31) and a notch (31A)
formed thereon, telesignaling member (20) compris-
es two linkage shafts (21), and the linkage shafts
(21) penetrate through the rectangular hole (31) and
the notch (31A) respectively.

11. The signal feedback apparatus according to Claim
10, wherein the rectangular hole (31) and the notch
(31A) include a driven oblique surface (311) formed
a side wall thereof respectively, the linkage shafts
(21) include a driving oblique surface (213) formed
thereon respectively, and each one of the driving ob-
lique surfaces (213) engages with each one of the
corresponding driven oblique surfaces (311).

12. The signal feedback apparatus according to Claim
10 or 11, wherein the sliding plate (30) includes an
anti-misfit hole (36) formed thereon, and the anti-
misfit hole (36) is disposed at one side of the rectan-
gular hole (31).

13. The signal feedback apparatus according to any of
the Claims 1 to 12, wherein the microswitch (41) in-
cludes a microswitch button (411) and the sliding
plate (30) includes a microswitch triggering piece
(32) such that the microswitch triggering piece (32)
is used to press or release the microswitch button
(411).

14. The signal feedback apparatus according to any of
the Claims 1 to 13, further comprising an electrical
connector (50); the electrical connector (50) includes
a lead wire (51) and a metal clamp (52); the base
(10) includes a receiving slot (17) formed thereon;
the electrical connector (50) is inserted into the cor-
responding receiving slot (17) for attachment there-
with, and the metal clamp (52) is soldered onto the
lead wire (51).

15. The signal feedback apparatus according to any of
the Claims 1 to 14, further comprising a top cover
(60); the top cover (60) includes a U-shape socket
opening, and the inner side wall of the U-shape sock-
et opening includes a locking slot (61).

Amended claims in accordance with Rule 137(2)
EPC.

1. A signal feedback apparatus, comprising:

a base (10);
a telesignaling linkage member (20) moveably
installed on the base (10);
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a sliding plate (30) installed corresponding to
the telesignaling linkage member (20) and con-
figured to generate a movement along with the
telesignaling linkage member (20); and
a switch module (40) comprising a microswitch
(41); the microswitch (41) arranged correspond-
ing to the sliding plate (30) and configured to
operably open or close the microswitch (41)
based on the movement of the sliding plate (30),
characterized in that the sliding plate (30) in-
cludes a rectangular hole (31) and a notch (31A)
formed thereon, the telesignaling linkage mem-
ber (20) comprises two linkage shafts (21), and
the linkage shafts (21) penetrate through the
rectangular hole (31) and the notch (31A) re-
spectively,
wherein the rectangular hole (31) and the notch
(31A) include a driven oblique surface (311)
formed a side wall thereof respectively, the link-
age shafts (21) include a driving oblique surface
(213) formed thereon respectively, and each
one of the driving oblique surfaces (213) engag-
es with each one of the corresponding driven
oblique surfaces (311).

2. The signal feedback apparatus according to Claim
1, wherein the base (10) includes a plurality of hooks
(11) formed thereon; a sliding slot (12) is formed at
a lower edge of each one of the plurality of hooks
(11); the sliding plate (30) is configured to moveably
receive inside the sliding slot (12).

3. The signal feedback apparatus according to Claim
2, wherein one side of the hook (11) is formed of an
end surface (13), one side of the sliding plate (30) is
formed of a positioning retainer (35); the positioning
retainer (35) abuts against the end surface (13).

4. The signal feedback apparatus according to any of
the Claims 1 to 3, wherein the base (10) includes a
limiting point (15), and the linkage shaft (21) includes
a protrusion (214) such that when the linkage shaft
(21) is placed inside the base (10), the protrusion
(214) locks onto the limiting point (15).

5. The signal feedback apparatus according to any of
the Claims 1 to 4, wherein the base (10) includes an
installation hole (14), and the linkage shaft (21) in-
cludes a hollow member (211) and a protruding col-
umn (212) extended from the hollow member (211);
the hollow member (211) is received inside the in-
stallation hole (14).

6. The signal feedback apparatus according to Claim
5, wherein the telesignaling member (20) further
comprises a linkage shaft spring (22), the hollow
member (211) is formed of an inner hole (215) at an
internal thereof; the linkage shaft spring (22) is re-

ceived inside the inner hole (215) and the installation
hole (14).

7. The signal feedback apparatus according to Claim
6, wherein the sliding plate (30) includes two secure-
ment columns (33) formed thereon respectively, and
each one of the securement columns is provided for
a sliding plate spring (34) to be mounted thereon; a
resultant force of the sliding plate springs (34) is
smaller than an elastic force of one single unit of the
linkage shaft spring (22).

8. The signal feedback apparatus according to Claim
7, wherein the base (10) is formed of a blocking wall
(16), and one end of each one of the sliding plate
spring (34) abuts against the blocking wall (16).

9. The signal feedback apparatus according to Claim
1, wherein the sliding plate (30) includes an anti-
misfit hole (36) formed thereon, and the anti-misfit
hole (36) is disposed at one side of the rectangular
hole (31).

10. The signal feedback apparatus according to any of
the Claim 1 to 9, wherein the microswitch (41) in-
cludes a microswitch button (411) and the sliding
plate (30) includes a microswitch triggering piece
(32) such that the microswitch triggering piece (32)
is used to press or release the microswitch button
(411).

11. The signal feedback apparatus according to any of
the Claims 1 to 10, further comprising an electrical
connector (50); the electrical connector (50) includes
a lead wire (51) and a metal clamp (52); the base
(10) includes a receiving slot (17) formed thereon;
the electrical connector (50) is inserted into the cor-
responding receiving slot (17) for attachment there-
with, and the metal clamp (52) is soldered onto the
lead wire (51).

12. The signal feedback apparatus according to any of
the Claims 1 to 11, further comprising a top cover
(60); the top cover (60) includes a U-shape socket
opening, and the inner side wall of the U-shape sock-
et opening includes a locking slot (61).
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