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(67) A sealing device for an oil tank is mounted be-
tween a tank body and a floating roof and includes a fixed
bracket, an inner layer plate secured to the fixed bracket,
at least one inner spring plate secured on an annular
inner diameter of the inner layer plate and applying a
force directed toward an outer diameter of the inner layer
plate, an outer layer plate arranged on an exterior face

SEALING DEVICE FOR A FLOATING ROOF OF AN OIL TANK

of the inner layer plate, with a gap being defined between
an interior face of the outer layer plate and the exterior
face of the inner layer plate, and at least one outer spring
plate arranged in the gap between the outer layer plate
and the inner layer plate and applying a force directed
toward an outer diameter of the outer layer plate.
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Description
Background of the invention
1. Field of the Invention

[0001] The present invention relates to a sealing de-
vice and, more particularly, to a sealing device for an oll
tank.

2. Description of the Related Art

[0002] A conventional oil tank in accordance with the
prior art shown in FIGS. 1 and 2 comprises a tank body
B, a floating roof A mounted in the tank body B, and a
sealing device C mounted between an inner wall of the
tank body B and an outer diameter of the floating roof A.
The floating roof A is placed on the top of an oil contained
in the tank body B and is lifted or lowered with the liquid
level to reduce diffusion of the oil air. The floating roof A
includes a plurality of float units A1 and a plurality of con-
nections B1 mounted between the float units A1 to con-
nect the float units A1. The sealing device C includes a
support leg C1 connected with the floating roof A and a
foam body C3 secured on the support leg C1. Thus, the
foam body C3 presses the inner wall of the tank body B
to provide a sealing effect between the tank body B and
the floating roof A, thereby preventing the oil air from
leaking. However, the foam body C3 slides on the tank
body B so that the foam body C3 is easily worn out during
along-term utilization due to the frequent friction between
the foam body C3 and the tank body B, thereby decreas-
ing the lifetime of the foam body C3, and thereby leaking
the oil air. In addition, the operator has to care, repair or
replace the foam body C3 during a period of time, thereby
wasting the working time and manual labor, and thereby
increasing the cost of maintenance, repair and replace-
ment. Further, the operator has to work in the tank body
B frequently, thereby causing danger to the operator.

Brief summary of the invention

[0003] The primary objective of the present invention
is to provide a sealing device that has an excellent sealing
effect, has a greater structural strength, has a longer life-
time, and has a wearproof feature.

[0004] In accordance with the present invention, there
is provided a sealing device for an oil tank, comprising a
fixed bracket, an inner layer plate secured to the fixed
bracket, at least one inner spring plate secured on an
annular inner diameter of the inner layer plate and ap-
plying a force directed toward an outer diameter of the
inner layer plate, an outer layer plate arranged on an
exterior face of the inner layer plate, with a gap being
defined between an interior face of the outer layer plate
and the exterior face of the inner layer plate, and at least
one outer spring plate arranged in the gap between the
outer layer plate and the inner layer plate and applying
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a force directed toward an outer diameter of the outer
layer plate. The inner layer plate has a radially sectional
face that is curved to form a closed annular shape. The
inner layer plate forms a circle surrounding the fixed
bracket. The outer layer plate forms a circle surrounding
the inner layer plate. The interior face of the outer layer
plate and the exterior face of the inner layer plate are
locally separated to form the gap.

[0005] Preferably, the at least one inner spring plate
has a radially sectional face having a vortex shape.
[0006] Preferably, the outer layer plate has a free end
spaced from the inner layer plate to form the gap.
[0007] Preferably, the at least one outer spring plate
has a substantially U-shaped configuration, and has a
first end secured to the fixed bracket and a second end
contacting the interior face of the outer layer plate.
[0008] Preferably, the sealing device includes multiple
inner spring plates that are centered at a center of the
inner layer plate and are arranged in a radiating shape.
[0009] Preferably, the sealing device includes multiple
outer spring plate that are centered at a center of the
inner layer plate and are arranged in a radiating shape.
[0010] Preferably, the outer layer plate includes a me-
tallic sheet plate and a fiber layer mounted on an exterior
face of the metallic sheet plate.

[0011] Preferably, the fiber layer is made of carbon fib-
er.

[0012] Alternatively, the fiber layer is made of glass
fiber.

[0013] Further benefits and advantages of the present
invention will become apparent after a careful reading of
the detailed description with appropriate reference to the
accompanying drawings.

Brief description of several views of the drawing(s)
[0014]

FIG. 1 is a schematic view of a conventional oil tank
in accordance with the prior art.

FIG. 2 is a locally enlarged cross-sectional view of
a sealing device of the conventional oil tank taken
along circle Il as shown in FIG. 1.

FIG. 3 is a schematic view of an oil tank in accord-
ance with the preferred embodiment of the present
invention.

FIG. 4 is a locally enlarged cross-sectional view of
a sealing device of the oil tank taken along circle IV
as shown in FIG. 3.

FIG. 5 is a perspective view of the sealing device of
the oil tank as shown in FIG. 4.

FIG. 6 is a locally enlarged cross-sectional view of
the outer layer plate of the sealing device of the oil
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tank taken along circle VI as shown in FIG. 4.
Detailed Description of the invention

[0015] Referring to the drawings and initially to FIG. 3,
an oil tank in accordance with the preferred embodiment
of the present invention comprises a tank body 2, a float-
ing roof 1 mounted in the tank body 2, and a sealing
device 3 mounted between an inner wall of the tank body
2 and an outer diameter of the floating roof 1. The floating
roof 1 includes a plurality of float units 10 and a plurality
of connections 20 mounted between the float units 10 to
connect the float units 11. Each of the connections 20 is
provided with a plurality of mounting grooves 21 locked
onto the float units 10 by fastening screws, so that the
float units 10 are combined by the connections 20.
[0016] Referring now to FIGS. 4-6, the sealing device
3includes a fixed bracket 31, a support seat 32 mounted
on a side of the fixed bracket 31, an inner layer plate 34
secured to the fixed bracket 31, at least one inner spring
plate 35 secured on an annular inner diameter of the
inner layer plate 34 and applying a force directed toward
an outer diameter of the inner layer plate 34, an outer
layer plate 36 arranged on an exterior face of the inner
layer plate 34, with a gap S being defined between an
interior face of the outer layer plate 36 and the exterior
face of the inner layer plate 34, and at least one outer
spring plate 37 arranged in the gap S between the outer
layer plate 36 and the inner layer plate 34 and applying
a force directed toward an outer diameter of the outer
layer plate 36.

[0017] The fixed bracket 31 is made of a steel sheet
that is bent to have a circular shape corresponding to the
inner diameter of the tank body 2. The support seat 32
and the fixed bracket 31 are combined to construct a
combination that is secured to the outer diameter of the
floating roof 1.

[0018] Theinnerlayer plate 34 is made of a steel sheet
that is bent to have a circular shape corresponding to the
inner diameter of the tank body 2. The inner layer plate
34 has a radially sectional face that is curved to form a
closed annular shape. The inner layer plate 34 forms a
circle surrounding the fixed bracket 31. Preferably, the
inner layer plate 34 has the shape of a water drop.
[0019] The outer layer plate 36 has an arcuate shape
and forms a circle surrounding the inner layer plate 34.
The interior face of the outer layer plate 36 and the ex-
terior face of the inner layer plate 34 are locally separated
to form the gap S.

[0020] In the preferred embodiment of the present in-
vention, the at least one inner spring plate 35 has a ra-
dially sectional face having a vortex shape. Thus, the at
least one inner spring plate 35 has a vortex shape with
an elastic force applied on the interior face of the inner
layer plate 34, so thatthe inner layer plate 34 is expanded
toward the outer diameter of the inner layer plate 34. The
sealing device 3 further includes a roll 33 pressing and
guiding the at least one inner spring plate 35 to stabilize
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the position of the at least one inner spring plate 35, and
a steel cable extending through the vortex center 351 of
the at least one inner spring plate 35 to enhance the
whole structural strength of the at least one inner spring
plate 35. The roll 33 is disposed in the inner layer plate
34 and located outside of the fixed bracket 31. Each of
the inner layer plate 34 and the at least one outer spring
plate 37 is provided with a through hole (not shown). The
roll 33 is secured to the fixed bracket 31 by a fastening
member (not shown) which extends through the through
hole of each of the inner layer plate 34 and the at least
one outer spring plate 37.

[0021] In the preferred embodiment of the present in-
vention, the outer layer plate 36 has a fixed end secured
to the inner layer plate 34 and has a free end spaced
from the inner layer plate 34 to form the gap S.

[0022] In the preferred embodiment of the present in-
vention, the at least one outer spring plate 37 has a sub-
stantially U-shaped configuration. The at least one outer
spring plate 37 has afirst end secured to the fixed bracket
31 and a second end contacting the interior face of the
outer layer plate 36.

[0023] Inanother preferred embodiment of the present
invention, the sealing device 3 includes multiple inner
spring plates 35 that are centered at a center of the inner
layer plate 34 and are arranged in a radiating shape.
[0024] Inanother preferred embodiment of the present
invention, the sealing device 3 includes multiple outer
spring plate 37 that are centered at a center of the inner
layer plate 34 and are arranged in a radiating shape.
[0025] In the preferred embodiment of the present in-
vention, as shown in FIG. 6, the outer layer plate 36 in-
cludes a metallic sheet plate 361 with a determined thick-
ness, and a fiber layer 362 mounted on an exterior face
of the metallic sheet plate 361.

[0026] In the preferred embodiment of the present in-
vention, the fiber layer 362 is made of carbon fiber, glass
fiber or the like.

[0027] In assembly, referring to FIGS. 4-6 with refer-
ence to FIG. 3, the sealing device 3 and the floating roof
1 are combined together and are mounted in the tank
body 2. At this time, the fiber layer 362 of the outer layer
plate 36 contacting the inner wall of the tank body 2. In
such a manner, the at least one inner spring plate 35
applies an elastic force on the inner layer plate 34, and
the at least one outer spring plate 37 applies an elastic
force on the outer layer plate 36, to provide a closely air-
tight sealing effect between the outer layer plate 36 and
the inner wall of the tank body 2, thereby preventing the
oil air from leaking between the outer layer plate 36 and
the inner wall of the tank body 2. In addition, the fiber
layer 362 of the outer layer plate 36 is made of wearproof
material and is not easily worn out during a long-term
utilization, thereby enhancing the lifetime of the sealing
device 3, and thereby facilitating maintenance, repair and
replacement of the sealing device 3. Further, the fiber
layer 362 of the outer layer plate 36 slides smoothly on
the inner wall of the tank body 2, thereby preventing from
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producing a spark due to the friction between the outer
layer plate 36 and the tank body 2 during the sliding mo-
tion, and thereby ensuring the safety of the sealing device
3.

[0028] Although the invention has been explained in
relation to its preferred embodiment(s) as mentioned
above, it is to be understood that many other possible
modifications and variations can be made without depart-
ing from the scope of the present invention. It is, there-
fore, contemplated that the appended claim or claims will
cover such modifications and variations that fall within
the scope of the invention.

Claims
1. A sealing device for an oil tank, comprising:

- a fixed bracket;

- aninner layer plate secured to the fixed brack-
et;

- at least one inner spring plate secured on an
annular inner diameter of the inner layer plate
and applying a force directed toward an outer
diameter of the inner layer plate;

- an outer layer plate arranged on an exterior
face of the inner layer plate, with a gap being
defined between an interior face of the outer lay-
er plate and the exterior face of the inner layer
plate; and

- at least one outer spring plate arranged in the
gap between the outer layer plate and the inner
layer plate and applying a force directed toward
an outer diameter of the outer layer plate;

characterized in that

- the inner layer plate has a radially sectional
face that is curved to form a closed annular
shape;

- the inner layer plate forms a circle surrounding
the fixed bracket;

- the outer layer plate forms a circle surrounding
the inner layer plate; and

- the interior face of the outer layer plate and the
exterior face of the inner layer plate are locally
separated to form the gap.

2. The sealing device for an oil tank of claim 1, wherein
the at least one inner spring plate has a radially sec-
tional face having a vortex shape.

3. The sealing device for an oil tank of claim 1, wherein
the outer layer plate has a free end spaced from the
inner layer plate to form the gap.

4. The sealing device for an oil tank of claim 1, wherein
the atleast one outer spring plate has a substantially
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U-shaped configuration, and has a first end secured
to the fixed bracket and a second end contacting the
interior face of the outer layer plate.

The sealing device for an oil tank of claim 1, wherein
the sealing device includes multiple inner spring
plates that are centered at a center of the inner layer
plate and are arranged in a radiating shape.

The sealing device for an oil tank of claim 1, wherein
the sealing device includes multiple outer spring
plate that are centered at a center of the inner layer
plate and are arranged in a radiating shape.

The sealing device for an oil tank of claim 1, wherein
the outer layer plate includes a metallic sheet plate
and a fiber layer mounted on an exterior face of the
metallic sheet plate.

The sealing device for an oil tank of claim 7, wherein
the fiber layer is made of carbon fiber.

The sealing device for an oil tank of claim 7, wherein
the fiber layer is made of glass fiber.
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FIG. 3

FIG. 4
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