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(54) TUBULAR VOLTAGE DEPENDENT RESISTOR

(57) A tubular voltage dependent resistor, compris-
ing: a voltage dependent resistor chip, wherein the volt-
age dependent resistor chip is tubular, and an inner elec-

trode and an outer electrode are respectively arranged
on the inner wall and the outer wall of the tubular voltage
dependent resistor chip.



EP 2 889 882 A1

2

5

10

15

20

25

30

35

40

45

50

55

Description

Technical field

[0001] The present invention relates to a tubular volt-
age dependent resistor.

Background

[0002] Existing Metal Oxide Voltage dependent resis-
tors have a special nonlinear current-voltage character-
istic. Once an unusual condition, such as the lighting
stroke, electromagnetic interference, frequent switching
of power or power system failure, is encountered in use,
the voltage of the circuit will increase suddenly to exceed
the breakover voltage of the voltage dependent resistor
and the voltage dependent resistor will be entered into
the breakover status. Then, the current (I) and voltage
(V) are in a nonlinear relationship that can be represented
by a nonlinear coefficient of which the value can be sev-
eral tens or more than one hundred. At this point, the
resistance of the voltage dependent resistors reduces to
only several Ohms, which allows the release of overvolt-
age by forming a surge current in order to protect the
connected electronic product(s) or expensive module(s).
[0003] Existing voltage dependent resistors are usual-
ly in the shape of a planar rectangle or circle that is rel-
atively space-occupied. However, a compact, powerful,
universal, easy-to-install and cost effective voltage de-
pendent resistor is desired in the modern electronic tech-
nologies.

Summary of the invention

[0004] The technical problem to be solved by the
present invention is to provide a compact, powerful, easy-
to-install and cost effective tubular voltage dependent
resistor in view of the problems in the prior art.
[0005] To solve the technical problem mentioned
above, the present invention provides a tubular voltage
dependent resistor, comprising: a voltage dependent re-
sistor chip, wherein the voltage dependent resistor chip
is tubular, and an inner electrode and an outer electrode
are respectively arranged on the inner wall and the outer
wall of the tubular voltage dependent resistor chip.
[0006] In an embodiment, the tubular voltage depend-
ent resistor chip has a tubular length of from 8 mm to 100
mm, an inner diameter of from 3.5 mm to 50 mm, and an
outer diameter of from 4.5 mm to 80 mm.
[0007] In an embodiment, the tubular voltage depend-
ent resistor chip is in the shape of a circular tube or a
rectangular tube.
[0008] In an embodiment, an inner extraction electrode
and an outer extraction electrode are arranged on the
end(s) and/or periphery of the tubular voltage dependent
resistor chip respectively, with the inner extraction elec-
trode and the outer extraction electrode connected to the
inner electrode and the outer electrode respectively.

[0009] In an embodiment, the inner electrode is con-
nected to the inner extraction electrode directly or by a
conductor.
[0010] In an embodiment, the inner electrode and the
outer electrode independently have a number of from 1
to 3.
[0011] In an embodiment, when there is one inner elec-
trode and two or more outer electrodes, a plurality of outer
extraction electrodes are arranged on the end(s) and/or
periphery of the tubular voltage dependent resistor chip
with each outer extraction electrode connected to each
outer electrode correspondingly.
[0012] In an embodiment, an outer extraction elec-
trode, being connected to the outer electrode corre-
spondingly, is arranged on the end(s) and/or periphery
of the tubular voltage dependent resistor chip, and a fuse
tube is arranged in the inside cavity space of the tubular
voltage dependent resistor chip with one end passing
through one end of the tubular voltage dependent resistor
chip and the other connected to one outer extraction elec-
trode, thereby forming a circuit-protecting type tubular
voltage dependent resistor.
[0013] In an embodiment, the end of the fuse tube con-
nected to the outer extraction electrode is used as the
power output end, and the other end of the fuse tube is
used as the power input end, or vice versa.
[0014] In an embodiment, an outer extraction electrode
and an inner extraction electrode are arranged on the
ends of the tubular voltage dependent resistor chip re-
spectively, with the outer extraction electrode connected
to the outer electrode correspondingly, and a fuse tube
is arranged in the inside cavity space of the tubular volt-
age dependent resistor chip with one end connected to
the inner electrode and the other end connected to the
inner extraction electrode, thereby forming a self-protect-
ing type tubular voltage dependent resistor.
[0015] In an embodiment, an outer extraction elec-
trode, being connected to the outer electrode corre-
spondingly, is arranged on the end(s) and/or periphery
of the tubular voltage dependent resistor chip, there are
two inner electrodes separately arranged along the axial
direction of the voltage dependent resistor chip, and a
fuse tube is arranged in the inside cavity space of the
voltage dependent resistor chip with the ends connected
to the two inner electrodes respectively, thereby forming
a self-protecting type tubular voltage dependent resistor.
[0016] In an embodiment, the outer extraction elec-
trode is correspondingly connected to the outer electrode
by a low temperature alloy, thereby forming a self-pro-
tecting type tubular voltage dependent resistor.
[0017] In an embodiment, a fuse tube is arranged in
the inside cavity space of the tubular voltage dependent
resistor chip with one end passing through one end of
the tubular voltage dependent resistor chip and the other
end connected to the inner extraction electrode, thereby
forming a circuit- and self-protecting type tubular voltage
dependent resistor.
[0018] In an embodiment, the outer extraction elec-
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trode is connected to the outer electrode by a low tem-
perature alloy, thereby forming a circuit- and self-protect-
ing type tubular voltage dependent resistor.
[0019] In an embodiment, the inner extraction elec-
trode is a metal terminal cap, a metal clamp, a metal
clamping ring, or a pin, and the out extraction electrode
is a metal terminal cap, a metal clamp, or a metal clamp-
ing ring.
[0020] In an embodiment, the outer extraction elec-
trode, as a metal terminal cap, is arranged on both ends
of the tubular voltage dependent resistor chip, and the
inner extraction electrode is a pin extracted insulatingly
from the metal terminal cap.
[0021] In an embodiment, the outer extraction elec-
trode is a metal terminal cap, a metal clamp, or a metal
clamping ring.
[0022] In an embodiment, the outer extraction elec-
trode is a metal terminal cap with an warped edge cor-
respondingly connected to the outer electrode by a low
temperature alloy, a metal clamp, or a metal clamping
ring.
[0023] In an embodiment, the fuse tube is a tempera-
ture-dependent type, a current-dependent type, or a volt-
age-dependent type.
[0024] The present invention provides the following
beneficial effects.

1. The voltage dependent resistor chip in the present
invention is configured in a tubular shape, which uti-
lizes space efficiently, reduces the occupied area,
and meets the product miniaturization requirements
while retaining the electric performance.

2. A plurality of voltage dependent resistors can be
formed by arranging a plurality of electrodes, outer
extraction electrodes and inner extraction electrodes
in the present invention to constitute various equiv-
alent circuits, which enables the present invention
more powerful and flexible to use.

3. A plurality of electrodes, outer extraction elec-
trodes and inner extraction electrodes are config-
ured to be conveniently connected with the universal
fuse tube holder by clamping or screwing in the
present invention, which reduces the running costs.

4. A fuse tube is arranged in the present invention,
with one end as the power input end and the other
end as the power output end, the power flowing into
the power input end and out of the power output end,
by which a circuit-protecting device can be formed
by cutting off the power supply in an emergency to
protect the equipment.

5. A low temperature alloy or fuse tube is configured
to be connected to the tubular voltage dependent
resistor in a tandem manner in the present invention,
by which a self-protecting device can be formed by

cutting off the power supply before the malfunction
of the tubular voltage dependent resistor in order to
shut down and protect the equipment(s).

6. A low temperature alloy is configured to be con-
nected to the tubular voltage dependent resistor in
a tandem manner in the present invention, thereby
conferring a powerful circuit- and self-protecting
function.

DESCRIPTION OF THE DRAWINGS

[0025]

Figure 1 is a schematic structure view of Example 1
of the present invention.
Figure 2 is the equivalent circuit diagram of Figure 1.
Figure 3 is a schematic structure view of Example 2
of the present invention.
Figure 4 is the equivalent circuit diagram of Figure 3.
Figure 5 is a schematic structure view of Example 3
of the present invention.
Figure 6 is the equivalent circuit diagram of Figure 5.
Figure 7 is a schematic structure view of Example 4
of the present invention.
Figure 8 is the equivalent circuit diagram of Figure 7.
Figure 9 is a schematic structure view of Example 5
of the present invention.
Figure 10 is the equivalent circuit diagram of Figure
9.
Figure 11 is a schematic structure view of Example
6 of the present invention.
Figure 12 is the equivalent circuit diagram of Figure
11.
Figure 13 is a schematic structure view of Example
7 of the present invention.
Figure 14 is the equivalent circuit diagram of Figure
13.
Figure 15 is a schematic structure view of Example
8 of the present invention.
Figure 16 is the equivalent circuit diagram of Figure
15.
Figure 17 is a schematic structure view of Example
9 of the present invention.
Figure 18 is the equivalent circuit diagram of Figure
17.
Figure 19 is a schematic structure view of Example
10 of the present invention.
Figure 20 is the equivalent circuit diagram of Figure
19.
Figure 21 is a schematic structure view of Example
11 of the present invention.
Figure 22 is the equivalent circuit diagram of Figure
21.
Figure 23 is a schematic structure view of Example
12 of the present invention.
Figure 24 is the equivalent circuit diagram of Figure
23.
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Figure 25 is a schematic structure view of Example
13 of the present invention.
Figure 26 is the equivalent circuit diagram of Figure
25.
Figure 27 is a schematic structure view of Example
14 of the present invention.
Figure 28 is the equivalent circuit diagram of Figure
27.
Figure 29 is a schematic structure view of Example
15 of the present invention.
Figure 30 is the equivalent circuit diagram of Figure
29.

DETAILED DESCRIPTION

[0026] The present invention will be described below
in conjunction with the drawings.
[0027] The present invention provides four kinds of de-
vices to meet the requirements of different circumstanc-
es, depending on the use.
[0028] The first type is a voltage dependent resistor
without protections, which shares a universal fuse tube
holder for clamping and screwing. It will be described
below by way of Examples 1 to 4.

Example 1:

[0029] Figure 1 is a schematic structure view of Exam-
ple 1 of the present invention. As shown in Figure 1, the
device comprises a tubular voltage dependent resistor
chip 1, which is a magnet without an electrode coating.
The tubular voltage dependent resistor chip 1 can be in
the shape of a circular tube or a rectangular tube, the
thickness of which determines the breakover voltage. An
inner electrode 3 and an outer electrode 2 are coated on
the inner and outer walls of the voltage dependent resis-
tor chip 1, respectively. An inner extraction electrode and
an outer extraction electrode are respectively arranged
on the ends of the tubular voltage dependent resistor
chip 1. The inner and outer extraction electrodes can be
a metal terminal cap, a metal clamp, or a metal clamping
ring. This example is described by way of metal clamping
rings as the inner and outer extraction electrodes. A con-
ductor 4 is arranged on one end surface of the voltage
dependent resistor chip to connect the inner electrode 3
and the metal terminal cap 5-5. Between the outer elec-
trode 2 and the conductor 4 is a gap that is without an
electrode coating, or coated with an insulating layer. Nei-
ther is an electrode coating present on the other end sur-
face of the voltage dependent resistor chip 1, in order to
separate the same from the inner electrode 3 for safety.
The voltage dependent resistor chip has a tubular length
of 8 mm, an inner diameter of 3.5 mm, and an outer di-
ameter of 4.5 mm. This example has the shape and size
meeting the requirements of the international standards,
can form a product structure belonging to the kind of uni-
versal fuses, and share a universal fuse holder for clamp-
ing and screwing. Figure 2 is the equivalent circuit dia-

gram of Figure 1.

Example 2:

[0030] Figure 3 is a schematic structure view of the
Example 2 of the present invention. As shown in Figure
3, the device comprises a tubular voltage dependent re-
sistor chip 1 which is a magnet without an electrode coat-
ing. The tubular voltage dependent resistor chip 1 can
be in the shape of a circular tube or a rectangular tube,
the thickness of which determines the service voltage.
One inner electrode 3 and two outer electrodes 2-1, 2-2
are coated on the inner and outer walls of the tubular
voltage dependent resistor chip 1, respectively. The two
outer electrodes are separately arranged along the axial
direction of the tubular voltage dependent resistor chip,
with a gap not coated with an electrode between the ad-
jacent outer electrodes. The two end surfaces of the volt-
age dependent resistor chip 1 are without an electrode
coating, or coated with an insulating layer. To avoid that
the inner and outer electrodes are too close to each other,
the inner electrode 3 is a certain distance away from the
two end surfaces when coated. An outer extraction elec-
trode, as a metal terminal cap, a metal clamp, or a metal
clamping ring, is arranged on both ends of the tubular
voltage dependent resistor chip. This example is de-
scribed by way of a metal terminal cap as the outer ex-
traction electrode. That is, the metal terminal caps 5-0,
5-1 are arranged on the ends of the tubular voltage de-
pendent resistor chip, and connected to the outer elec-
trodes 2-1, 2-2 by welding or clamping, respectively. The
inner electrode 3 is extracted by an inner extraction elec-
trode. This example is described by way of a pin 8 as the
inner extraction electrode. The metal terminal cap 5-0
has an aperture at which an insulating sleeve 9 is ar-
ranged. When the metal terminal cap 5-0 is arranged on
one end of the voltage dependent resistor chip, the pin
8 extends out of the insulating sleeve 9. Figure 4 is the
equivalent circuit diagram of the Example 2. The tubular
voltage dependent resistor chip has a tubular length of
100 mm, an inner diameter of 50 mm, and an outer di-
ameter of 80 mm. The voltage dependent resistors of this
example share a universal fuse holder for screwing and
welding. If the pin 8 is not extracted in this example, and
both ends of the tubular voltage dependent resistor chip
are connected by the metal terminal cap 5-1, the equiv-
alent circuit will become two voltage dependent resistors
in tandem connection.

Example 3:

[0031] Figure 5 is a schematic structure view of Exam-
ple 3 of the present invention. Example 3 is substantially
the same with Example 2 in structure, with the exceptions
that there are three outer electrodes, the outer electrode
2-3 arranged on the periphery of the tubular voltage de-
pendent resistor chip is fastened to the metal clamp
(clamping ring) 11 by screwing of a bolt 12, welding, riv-
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eting or clipping, the metal clamp (clamping ring) 11 is
used as the outer extraction electrode of the outer elec-
trode 2-3, and there are three outer extraction electrodes
formed in this example. Figure 6 is the equivalent circuit
diagram of Figure 5.

Example 4

[0032] Figure 7 is a schematic structure view of Exam-
ple 4 of the present invention. Example 4 is substantially
the same with Example 2 in structure, with the exceptions
that there are two inner electrodes, namely 3-1 and 3-2,
that are extracted by the pins 8 respectively, both the
metal terminal caps 5-0 have an aperture at which the
insulating sleeve 9 is arranged, and the two pins 8 extend
out of the insulating sleeves 9 of the two terminal caps
respectively. The equivalent circuit diagram is shown in
Figure 8. In this example, the voltage dependent resistor
chip has a tubular length of 45 mm, an inner diameter of
28 mm, and an outer diameter of 55 mm. The pin(s) 8
can be cancelled to form a new application example for
the other examples with an exception of this one.
[0033] The second type is circuit-protecting and char-
acterized in that a fuse tube in tandem connection is pro-
vided in the circuit and the Lin and Lout ends are used
as the power input and output ends respectively, thereby
cutting off the fuse tube to protect the equipment in an
emergency. This type of devices meets the UL standard.
The second type of the tubular voltage dependent resis-
tors is described below by way of Examples 5 to 7.

Example 5:

[0034] Figure 9 is a schematic structure view of Exam-
ple 5 of the present invention. Example 5 is substantially
the same with Example 1 in structure with the exceptions
that, the outer extraction electrodes arranged on the ends
of the voltage dependent resistor chip are selected to be
metal terminal caps 5-0; a fuse tube 10 is arranged in
the inside cavity space of the tubular voltage dependent
resistor chip with its lead 10-1 connected to the metal
terminal cap 5-0 at one end, which metal terminal cap
5-0 is simultaneously connected to the outer electrode 2
by clamping or welding to form the output end Lout; and
an insulating layer 6 is coated at the end surface of the
voltage dependent resistor chip to avoid that the inner
electrode 3 and the outer electrode 2 are too close to
each other, so as to keep a safe distance between the
electrodes. A conductor 4, being connected to the inner
electrode 3, is arranged on the other end surface of the
voltage dependent resistor chip, and welded to the metal
terminal cap 5-0 at the same end. The aperture arranged
in this metal terminal cap 5-0 is jacketed with a ring-
shaped insulating sleeve 9, from which the lead 10-2 of
the fuse tube 10 is extracted and used as the power input
end Lin. A circuit-protecting type tubular voltage depend-
ent resistor is thus formed. The fuse tube 10 is a temper-
ature-dependent type, a current-dependent type, or a

voltage-dependent type. Figure 10 is the equivalent cir-
cuit diagram of Figure 9. Of course, the power input end
Lin and the power output end Lout are interchangeable
in this example.

Example 6:

[0035] Figure 11 is a schematic structure view of Ex-
ample 6 of the present invention. Example 6 is substan-
tially the same with Example 5 in structure, with the ex-
ceptions that the conductor 4 is cancelled, two outer elec-
trodes 2-1, 2-2 are separately arranged along the axial
direction on the outer wall of the voltage dependent re-
sistor chip, a gap not coated with an electrode is kept
between the adjacent electrodes, both the end surfaces
of the tubular voltage dependent resistor chip are coated
with an insulating layer 6, and the two metal terminal caps
5-0 are connected to the outer electrodes 2-1, 2-2 re-
spectively. A protective tandem type device is thus
formed. Figure 12 is the equivalent circuit diagram of Fig-
ure 11.

Example 7:

[0036] Figure 13 is a schematic structure view of Ex-
ample 7 of the present invention. Example 7 is substan-
tially the same with Example 6 in structure, with the ex-
ceptions that there are three outer electrodes 2-1, 2-2,
2-3, arranged on the outer wall of the tubular voltage
dependent resistor, a metal clamp (clamping ring) 11 on
the outer electrode 2-3 is used as the outer extraction
electrode thereof and fastened by a screw 12. A star-
shaped device having fuse is thus formed. Figure 14 is
the equivalent circuit diagram of Figure 13.
[0037] The third type is a self-protecting tubular voltage
dependent resistor and characterized in that a fuse in
tandem connection is provided in the device. The power
can be cut off to stop the operation before the malfunction
of the tubular voltage dependent resistor, so as not to
affect the normal operation of the equipment(s). The third
type of the tubular voltage dependent resistors is de-
scribed below by way of Examples 8 to 13.

Example 8

[0038] Figure 15 is a schematic structure view of Ex-
ample 8 of the present invention. Example 8 is substan-
tially the same with Example 5 in structure, with the ex-
ceptions that an insulating layer 6 is arranged on both
ends of the tubular voltage dependent resistor chip; the
fuse tube 10 has one lead 10-1 welded to the inner elec-
trode 3 and the other lead 10-2 welded to the metal ter-
minal cap 5-0 that is used as the inner extraction elec-
trode for the inner electrode 3; and the metal terminal
cap 5-1 at the other end is clamped (welded) to and used
as the outer extraction electrode for the outer electrode
2. The device as a whole is a protective tandem one.
Figure 16 is the equivalent circuit diagram of Figure 15.
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Example 9:

[0039] Figure 17 is a schematic structure view of Ex-
ample 9 of the present invention. Example 9 is substan-
tially the same with Example 6 in structure, with the ex-
ceptions that two inner electrodes 3-1, 3-2 separately
arranged along the axial direction of the voltage depend-
ent resistor chip are arranged on the inner wall of the
voltage dependent resistor chip, the fuse tube has two
leads 10-1, 10-2 welded respectively to the two inner
electrodes 3-2, 3-1, and no inner extraction electrode(s)
is necessary. A device having a fuse tube in tandem con-
nection therein is thus formed. Figure 18 is the equivalent
circuit diagram of Figure 17.

Example 10:

[0040] Figure 19 is a schematic structure view of Ex-
ample 10 of the present invention. Example 10 is sub-
stantially the same with Example 1 in structure, with the
exceptions that the outer extraction electrode arranged
on one end of the voltage dependent resistor chip is a
metal terminal cap 5-2 with an warped edge connected
to the outer electrode 2 by the low temperature alloy 7,
and an insulating layer is coated between the metal ter-
minal cap 5-2 and the voltage dependent resistor chip in
order to separate the inner wall of the metal terminal cap
5-2 and the outer electrode 2. The metal terminal cap 5-2
is connected to the power end. The low temperature alloy
7 will melt before the malfunction of the tubular voltage
dependent resistor, by which the tubular voltage depend-
ent resistor is cut off from the power supply and stops
the operation. Figure 20 is the equivalent circuit diagram
of Figure 19.

Example 11

[0041] Figure 21 is a schematic structure view of Ex-
ample 11 of the present invention. Example 11 is sub-
stantially the same with Example 2 in structure, with the
exceptions that the metal terminal caps on the ends of
the voltage dependent resistor chip are both metal ter-
minal caps with an warped edge, the warped edge of the
two metal terminal cap 5-2, 5-3 are respectively welded
to outer electrodes 2-1, 2-2 by the low-temperature alloy
7, which forms a device having the fuse function at both
ends, and an insulating layer 6 separating the inner wall
of the metal terminal cap 5-2 and the outer electrode 2
is coated at both ends of the voltage dependent resistor
chip to prevent the conduction caused by the outer elec-
trodes being too close to the inner electrode. Figure 22
is the equivalent circuit diagram of Figure 21.

Example 12

[0042] Figure 23 is a schematic structure view of Ex-
ample 12 of the present invention. Example 12 is sub-
stantially the same with Example 11 in structure, with the

exceptions that three outer electrodes 2-1, 2-2, 2-3 are
arranged on the outer wall of the voltage dependent re-
sistor chip, the warped edges of the two metal terminal
caps 5-2, 5-3 are welded to the outer electrodes 2-1, 2-2
by a low-temperature alloy 7, respectively, the outer elec-
trode 2-3 is jacketed by a U-shaped insulating sleeve
9-1, at the opening of which is arranged a low tempera-
ture alloy block 7-1, a clamp 11 is further jacketed to allow
the low-temperature alloy block 7-1 pressing the outer
electrode 2-3 with one side and pushing the clamp 11
with the other side, and the clamp 11 is fastened by a
screw 12. A device with triple insurance is thus formed.
Figure 24 is the equivalent circuit diagram of Figure 23.

Example 13

[0043] Figure 25 is a schematic structure view of Ex-
ample 13 of the present invention. Example 13 is sub-
stantially the same with Example 11 in structure, with the
exceptions that two inner electrodes 3-1, 3-2 are ar-
ranged on the inner wall of the voltage dependent resistor
chip, which are extracted respectively by a pin 8. A device
with two separate parts having the fuse function is thus
formed to facilitate the combined use by the user. Figure
26 is the equivalent circuit diagram of Figure 25.
[0044] The forth type is a tubular voltage dependent
resistor having both the circuit- and self-protection, and
characterized in the combined characteristics of a circuit-
protecting voltage dependent resistor and a self-protect-
ing voltage dependent resistor. It will be described below
by way of Examples 14 to15.

Example 14

[0045] Figure 27 is a schematic structure view of Ex-
ample 14 of the present invention. Example 14 is sub-
stantially the same with Example 11 in structure, with the
exceptions that a fuse tube 10 is arranged in the tubular
voltage dependent resistor chip with a lead 10-2 welded
to the pin 8 to be used as the power output end Lout and
another lead 10-1 extending out of the ring-shaped insu-
lating sleeve 9 arranged at the metal terminal cap 5-3 to
be used as the power input end Lin. A tubular voltage
dependent resistor having both circuit- and self- protec-
tion is thus formed. Figure 28 is the equivalent circuit
diagram of Figure 27.

Example 15

[0046] Figure 29 is a schematic structure view of Ex-
ample 15 of the present invention. Example 15 is sub-
stantially the same with Example 12 in structure, with the
exceptions that a fuse tube 10 is arranged in the inside
cavity space of the tubular voltage dependent resistor
chip with a lead 10-2 welded to the metal terminal cap
5-2 to be used as the power output end Lout and another
lead 10-1 extending out of the ring-shaped insulating
sleeve 9 arranged at the metal terminal cap 5-3 to be

9 10 
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used as the power input end Lin. A tubular voltage de-
pendent resistor having both circuit- and self- protection
is thus formed. Figure 30 is the equivalent circuit diagram
of Figure 29.

Claims

1. A tubular voltage dependent resistor, comprising: a
voltage dependent resistor chip, wherein the voltage
dependent resistor chip is tubular, and an inner elec-
trode and an outer electrode are respectively ar-
ranged on the inner wall and the outer wall of the
tubular voltage dependent resistor chip.

2. The tubular voltage dependent resistor according to
claim 1, characterized in that the tubular voltage
dependent resistor chip has a tubular length of from
8 mm to 100 mm, an inner diameter of from 3.5 mm
to 50 mm, and an outer diameter of from 4.5 mm to
80 mm.

3. The tubular voltage dependent resistor according to
claim 1 or 2, characterized in that the tubular volt-
age dependent resistor chip is in the shape of a cir-
cular tube or a rectangular tube.

4. The tubular voltage dependent resistor according to
claim 1, characterized in that an inner extraction
electrode and an outer extraction electrode are ar-
ranged on the end(s) and/or periphery of the tubular
voltage dependent resistor chip respectively, with
the inner extraction electrode and the outer extrac-
tion electrode connected to the inner electrode and
the outer electrode respectively.

5. The tubular voltage dependent resistor according to
claim 4, characterized in that the inner electrode is
connected to the inner extraction electrode directly
or by a conductor.

6. The tubular voltage dependent resistor according to
claim 5, characterized in that the inner electrode
and the outer electrode independently have a
number of from 1 to 3.

7. The tubular voltage dependent resistor according to
claim 1, characterized in that, when there is one
inner electrode and two or more outer electrodes, a
plurality of outer extraction electrodes are arranged
on the end(s) and/or periphery of the tubular voltage
dependent resistor chip with each outer extraction
electrode connected to each outer electrode corre-
spondingly.

8. The tubular voltage dependent resistor according to
claim 1, characterized in that an outer extraction
electrode, being connected to the outer electrode

correspondingly, is arranged on the end(s) and/or
periphery of the tubular voltage dependent resistor
chip, and a fuse tube is arranged in the inside cavity
space of the tubular voltage dependent resistor chip
with one end passing through one end of the tubular
voltage dependent resistor chip and the other end
connected to one outer extraction electrode, thereby
forming a circuit-protecting type tubular voltage de-
pendent resistor.

9. The tubular voltage dependent resistor according to
claim 8, characterized in that the end of the fuse
tube connected to the outer extraction electrode is
used as the power output end, and the other end of
the fuse tube is used as the power input end, or vice
versa.

10. The tubular voltage dependent resistor according to
claim 1, characterized in that an outer extraction
electrode and an inner extraction electrode are ar-
ranged on the ends of the tubular voltage dependent
resistor chip respectively, with the outer extraction
electrode connected to the outer electrode corre-
spondingly, and a fuse tube is arranged in the inside
cavity space of the tubular voltage dependent resis-
tor chip with one end connected to the inner electrode
and the other end connected to the inner extraction
electrode, thereby forming a self-protecting type tu-
bular voltage dependent resistor.

11. The tubular voltage dependent resistor according to
claim 1, characterized in that an outer extraction
electrode, being connected to the outer electrode
correspondingly, is arranged on the end(s) and/or
periphery of the tubular voltage dependent resistor
chip, there are two inner electrodes separately ar-
ranged along the axial direction of the voltage de-
pendent resistor chip, and a fuse tube is arranged in
the inside cavity space of the voltage dependent re-
sistor chip with the ends connected to the two inner
electrodes respectively, thereby forming a self-pro-
tecting type tubular voltage dependent resistor.

12. The tubular voltage dependent resistor according to
claim 4, characterized in that the outer extraction
electrode is correspondingly connected to the outer
electrode by a low temperature alloy, thereby form-
ing a self-protecting type tubular voltage dependent
resistor.

13. The tubular voltage dependent resistor according to
claim 12, characterized in that a fuse tube is ar-
ranged in the inside cavity space of the tubular volt-
age dependent resistor chip with one end passing
through one end of the tubular voltage dependent
resistor chip and the other end connected to the inner
extraction electrode, thereby forming a circuit- and
self-protecting type tubular voltage dependent resis-
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tor.

14. The tubular voltage dependent resistor according to
claim 8, characterized in that the outer extraction
electrode is connected to the outer electrode by a
low temperature alloy, thereby forming a circuit- and
self-protecting type tubular voltage dependent resis-
tor.

15. The tubular voltage dependent resistor according to
claim 4, 5, or 6, characterized in that the inner ex-
traction electrode is a metal terminal cap, a metal
clamp, a metal clamping ring, or a pin, and the out
extraction electrode is a metal terminal cap, a metal
clamp, or a metal clamping ring.

16. The tubular voltage dependent resistor according to
claim 4, characterized in that the outer extraction
electrode, as a metal terminal cap, is arranged on
both ends of the tubular voltage dependent resistor
chip, and the inner extraction electrode is a pin ex-
tracted insulatingly from the metal terminal cap.

17. The tubular voltage dependent resistor according to
claim 8, 9, 13, or 14, characterized in that the outer
extraction electrode is a metal terminal cap, a metal
clamp, or a metal clamping ring.

18. The tubular voltage dependent resistor according to
claim 12, 13, or 14, characterized in that the outer
extraction electrode is a metal terminal cap with an
warped edge correspondingly connected to the outer
electrode by a low temperature alloy, a metal clamp,
or a metal clamping ring.

19. The tubular voltage dependent resistor according to
claim 8, 9, 10, or 11, characterized in that the fuse
tube is a temperature-dependent type, a current-de-
pendent type, or a voltage-dependent type.
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