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states of the electrodes. A corrosion-resistant material envel-
ops the container. A precision valve is arranged in the con-
tainer and used to adjust the level of the liquid dielectric and
the sensitivity of the sensing device. A buffer necking part is
also arranged in the container and used to prevent from non-
expected vibration-induced contact between the electrodes
and the liquid dielectric. A leakage-proof detection device
envelops the hemispherical container, the liquid dielectric,
the precision valve, and the buffer necking part and functions
to prevent from the leakage of the liquid dielectric. Thus, the
present invention can provide an adjustable multi-directional
tilt-sensing device for level control.
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SENSING DEVICE

BACKGROUND OF THE INVENTION

[0001] 1.Field of the Invention

[0002] The present invention relates to a sensing device,
particularly to a multi-directional tilt-sensing device.

[0003] 2. Description of the Related Art

[0004] Inaconventional sensing device, mercury and wires
are sealed in a glass tube, wherein the wires function as fixed
contacts, and mercury functions as a movable contact. As
mercury is a liquid, tilt will cause mercury to move and results
in that the fixed contact of the wire is submerged in mercury.
Thus, the conventional sensor can function as a control
switch. However, such a sensor cannot perform multi-direc-
tional control but can only function as aunidirectional switch.
[0005] Thus, a multi-directional mercury switch was pro-
posed to overcome the disadvantage of the abovementioned
sensor that can only detect unidirectional vibration or incli-
nation. Forexample, a Taiwan patent No. 226782 proposed an
improved mercury switch, which can detect vibration or incli-
nation multi-directionally. In the conventional technology,
two conductive pillars are shaped into two rings and arranged
inside a glass body. The two rings are equidistantly separated
and appropriately arranged along the inner wall of the glass
body. The glass body is a disc-like body and has slightly-
coned upper and lower surfaces, wherein the height of the
glass body gradually decreases from the central protrusion to
the perimeter. When the glass body is horizontally placed,
mercury is at the center. When the glass body tilts, mercury
contacts two conductive pillars, and a signal is thus sent out.
Such a conventional technology can indeed achieve multi-
directional detection. However, the conduction of the elec-
trodes may be triggered by a slight vibration or inclination.
Further, the sensitivity of the switch is unadjustable. When
such a switch is used to adjust a movable platform, it may be
100 sensitive.

[0006] Accordingly, the present invention proposes a sens-
ing device to solve the abovementioned problems.

SUMMARY OF THE INVENTION

[0007] The primary objective of the present invention is to
provide a sensing device, wherein a container containing a
liquid dielectric and at least two pairs of electrodes are used to
implement an adjustable multi-directional tilt-sensing device
for level control.

[0008] Another objective of the present invention is to pro-
vide a sensing device, wherein the sensitivity of the sensing
device can be controlled by a precision valve.

[0009] Further objective of the present invention is to pro-
vide a sensing device, wherein a leakage-proof detection
device functions as the second defense line for liquid dielec-
tric leakage.

[0010] To achieve the abovementioned objectives, the
present invention proposes a sensing device, wherein a hemi-
spherical container is used to contain a liquid dielectric, and a
corrosion-resistant material envelops the hemispherical con-
tainer; two pairs of electrodes are arranged inside the hemi-
spherical container and used to switch the conduction states
of a circuit; the hemispherical container has a precision valve
used to regulate the level of the liquid dielectric; the hemi-
spherical container has a buffer necking part used to avoid
non-expected vibration-induced contact between the elec-
trodes and the liquid dielectric; a leakage-proof detection
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device envelops the hemispherical container, the liquid
dielectric, the buffer necking part and the precision valve and
functions as the second defense line against liquid dielectric
leakage.

[0011] Below, the embodiments are to be described in
detail in cooperation with the attached drawings to make
easily understood the objectives, technical contents, charac-
teristics and accomplishments of the present invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] FIG.1isasectional view of a sensing device accord-
ing to the present invention;

[0013] FIG. 2 is a diagram schematically showing a preci-
sion valve according to the present invention;

[0014] FIG. 3 is a sectional view of a precision valve
according to the present invention; and

[0015] FIG. 4isadiagram schematically showing a sensing
device in a tilt state according to the present invention.

DETAILED DESCRIPTION OF THE INVENTION

[0016] Refer to FIG. 1a sectional view of a sensing device
according to the present invention. In the sensing device 102
of the present invention, a hemispherical container 104 con-
tains a liquid dielectric 120, and a corrosion-resistant material
envelops the container 104. The liquid dielectric may be
mercury. At least two pairs of contact electrodes 110 are
arranged on two sides of the container 104. At least one
bottom electrode 112 is arranged in the bottom of the con-
tainer 104. A circuit connection module 160 is arranged
inside the container 104 and used to separate the positive and
negative electrodes of the contact electrodes 110 and the
bottom electrode 112 lest short circuit occur. The container
104 is fixedly installed inside a leakage-proof detection
device 106. The leakage-proof detection device 106 is used to
prevent from the harm of liquid dielectric leakage caused by
an accident. In addition to the above-mentioned hemispheri-
cal container, the container of the sensing device of the
present invention may also adopt other shapes to meet differ-
ent requirements.

[0017] Refer to FIG. 2 and FIG. 3. The container 104 fur-
ther comprises a precision valve 140. The precision valve 140
has a thread 146, which cooperates with an inner thread of a
fixing element 105 to secure the precision valve 140 to the
container 104. One end of the precision valve 140 has arotary
knob 142, and the other end has a cone 144, The rotation of the
rotary knob 142 can drive the cone 144 to move up or down.
As the cone 144 is partially submerged in the liquid dielectric
120, the vertical movement of the cone 144 will change the
level of the liquid dielectric 120. The higher the level of the
liquid dielectric 120, the smaller the difference between the
height of the contact electrode 110 and the height of the liquid
dielectric 120, and the smaller the tilt angle required to make
theliquid dielectric 120 contact the contact electrode 110, and
thus the greater the sensitivity to tilt. Contrarily, the lower the
level of the liquid dielectric 120, the greater the difference
between the height of the contact electrode 110 and the height
of the liquid dielectric 120, and the greater the tilt angle
required to make the liquid dielectric 120 contact the contact
electrode 110, and thus the smaller the sensitivity to tilt.
[0018] Refer to FIG. 1. A leakage-proof detection device
106, which is in the form of an external casing and has a
groove 108 at the bottom thereof, is used to envelops the
container 104, the liquid dielectric 120, the buffer necking
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part 130, the precision valve 140 and functions as the second
defense line against the leakage of the liquid dielectric 120. A
sensing electrode 113 is arranged in the groove 108. When
there is a leakage, the liquid dielectric 120 will flow along the
inner wall of the leakage-proof detection device 106 to the
groove 108, which will trigger the sensing electrode 113 to
send signal to the user or to start necessary safety facilities.
[0019] Refer to FIG. 4 a diagram schematically showing a
sensing device in a tilt state according to the present inven-
tion. When the sensing device of the present invention is
attached to a carrier, and when the support seat of the carrier
tilts, a part of the contact electrodes 110 contact the liquid
dielectric 120. Thus, the liquid dielectric 120 electrically
interconnects the contact electrodes 110 and the bottom elec-
trode 112. Therefore, an angle 8, is contained between the
level of the liquid dielectric 120 and the extended line along
the sideline and canbe used to detect the tilt state of a platform
and facilitate restoring the support seat back to the horizontal
state. As the inner wall of the container 104 has at least two
pairs of contact electrodes 110, the sensing device of the
present invention can detect tilt multi-directionally. The
buffer necking part 130 in the container 104 is designed to
eliminate the influence of surface tension and to avoid the
non-expected vibration-induced contact between the contact
electrode 110 and the liquid dielectric 120 during movernent.
Those described above are the embodiments to exemplify the
present invention to enable the persons skilled in the art to
understand, make and use the present invention. However, it
1s not intended to limit the scope of the present invention. Any
equivalent modification or variation according to the spirit of
the present invention is to be also included within the scope of
the claims stated below.

What is claimed is:

1. A sensing device comprising:

a container having a fixing element and at least two pairs of
electrodes;

a liquid dielectric contained by said container and used to
trigger said electrodes in said container and switch con-
duction states of a circuit;

abottom electrode arranged at bottom of said container and
used to detect leakage of said liquid dielectric;

a buffer necking part located inside said container,
arranged along a perimeter of the bottom of said fixing
element and used to prevent said liquid dielectric from
contacting said electrodes;

a precision valve arranged in said container, penetrating
said fixing element with a part thereof emerging from
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said fixing element and used to adjust level of said liquid
dielectric, wherein a high level results in a high sensi-
tivity, and a low level results in a low sensitivity; and

a leakage-proof detection device enveloping said con-
tainer, said liquid dielectric, said buffer necking part and
said precision valve and used to detect leakage of said
liquid dielectric and prevent from leakage of said liquid
dielectric.

2. A sensing device according to claim 1, wherein an inner
thread is formed inside said fixing element and used to fix said
precision valve.

3. A sensing device according to claim 1, wherein a corro-
sion-resistant material is used to envelop said container to
provide a vibration-proof function and a collision-proof func-
tion.

4. A sensing device according to claim 1, wherein said
container is a hemispherical body.

5. A sensing device according to claim 1, wherein said
liquid dielectric is mercury.

6. A sensing device according to claim 1, wherein size of
said buffer necking part correlates with surface tension of'said
liquid dielectric.

7. A sensing device according to claim 1, wherein said
precision valve further comprises:

a cone arranged inside said container, submerged in said
liquid dielectric and used to change level of said liquid
dielectric; and

a rotary knob coupled to said cone, arranged above said
fixing element and used to drive said cone to move up or
down.

8. A sensing device according to claim 1, wherein said
leakage-proof detection device is in a form of an external
casing.

9. A sensing device according to claim 1, wherein a groove
is formed in bottom of said leakage-proof detection device;
when said liquid dielectric leaks, said liquid dielectric will
flow along inner wall of said leakage-proof detection device
to said groove and trigger an sensing electrode arranged in
said groove to send a signal to a user or start necessary safety
facilities.

10. A sensing device according to claim 1, wherein said
leakage-proof detection device has a sensor thereinside to
send an information about leakage of said liquid dielectric to
a user or start necessary safety facilities.
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