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Elastic Sealing Ring Expanding Apparatus
CROSS-REFERENCE TO RELATED APPLICATION

This application claims the benefit of Chinese Patent Application N0.201710418172.4
filed on June 6, 2017 in the State Intellectual Property Office of China, the whole disclosure

of which is incorporated herein by reference.

BACKGROUND OF THE INVENTION

Field of the Invention

The present invention relates to an elastic sealing ring expanding apparatus adapted to
expand an elastic sealing ring into a rectangular ring with a predetermined length-width

ratio.

Description of the Related Art

In the related art, in order to fit an elastic sealing ring in a rectangular groove in a
component to be sealed, it is sometimes necessary to expand the elastic sealing ring into a
rectangular ring with a predetermined length-width ratio. In the related art, the elastic
sealing ring is generally expanded manually. During installing the elastic sealing ring, a
worker needs to pull the elastic sealing ring outward with four fingers to expand the elastic
sealing ring. Then, the expanded elastic sealing ring is sleeved onto the component and fit
into the rectangular groove. However, an operation of manual expanding of the elastic
sealing ring is very time-consuming and inefficient, which increases the assembly cost

thereof.

SUMMARY OF THE INVENTION

The present invention has been made to overcome or alleviate at least one aspect of the
above mentioned disadvantages.

According to an object of the present invention, there is provided an elastic sealing ring
expanding apparatus adapted to efficiently expand an elastic sealing ring into a rectangular
ring with a predetermined length-width ratio.

According to an aspect of the present invention, there is provided an elastic sealing ring
expanding apparatus, comprising: a base on which a plurality of posts are provided; an

assembly platform supported on the base by the plurality of posts; and four rods movably
1
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mounted on the assembly platform; a driving device mounted on the base and configured to
drive the four rods to move. The four rods are adapted to be driven by the driving device to
move from a center of a rectangle toward four corners of the rectangle along respective
straight paths, respectively, so as to expand an elastic sealing ring sleeved on the four rods
into a rectangular ring with a predetermined length-width ratio.

According to an exemplary embodiment of the present invention, four slots are formed
in the assembly platform, one end of each of the four slots is pointed to the center of the
rectangle, and the other end of each of the four slots is pointed to a corresponding one of the
four corners of the rectangle. The four rods are slidably mounted in the four slots,
respectively, and the driving device is adapted to drive the four rods to move in the four slots,
respectively.

According to another exemplary embodiment of the present invention, a frame is
mounted on the assembly platform and arranged to define a rectangular space with the
predetermined length-width ratio, and the four rods are moved by the driving device from a
center of the rectangular space to four corners of the rectangular space along respective
straight paths, respectively, and are respectively blocked and stopped at the four corners of
the rectangular space.

According to another exemplary embodiment of the present invention, the driving
device is configured to drive the four rods to synchronously move.

According to another exemplary embodiment of the present invention, the driving
device comprises four cam mechanisms and a driving motor, each cam mechanism being
adapted to transfer a driving force from the driving motor to the respective rod, and convert
a rotation motion of the driving motor into a linear motion, so as to drive the four rods to
move along respective straight paths.

According to another exemplary embodiment of the present invention, the cam
mechanism comprises a cam and at least two transmission gears arranged between a drive
shaft of the cam and an output shaft of the driving motor.

According to another exemplary embodiment of the present invention, the transmission
gears of the four cam mechanisms are received in a gear box, and the cams of the four cam
mechanisms are provided outside the gear box.

According to another exemplary embodiment of the present invention, the elastic
sealing ring expanding apparatus further comprises a support table supported on the base by
a plurality of brackets provided on the base. The support table is located below the assembly
platform, and the gear box is mounted on the support table.

According to another exemplary embodiment of the present invention, a seat is
provided on the support table, and the gear box is detachably mounted on the seat.

According to another exemplary embodiment of the present invention, a dove-tail slot

is formed in one of the gear box and the seat, and a dove-tail bar is formed on the other of
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the gear box and the seat. The dove-tail bar is slidably engaged into the dove-tail slot to
detachably mount the gear box on the seat.

According to another exemplary embodiment of the present invention, a notch is
formed in each bracket, and side edges of the support table are fitted and supported in the
notches of the brackets, respectively, so as to support the support table on the brackets.

According to another exemplary embodiment of the present invention, a plurality of
flanges are mounted on the support table, and the plurality of posts pass through the
plurality of flanges, respectively; and the flange is configured to enhance a structural
strength of the post to prevent the post from being bent.

According to another exemplary embodiment of the present invention, the flanges each
comprise a disk portion and a cylindrical portion connected to the disk part. The disk part is
fixed to the support table, and the post passes through the disk part and the cylindrical
portion in an axial direction of the flange.

According to another exemplary embodiment of the present invention, the driving
motor is mounted on the base and located below the support table.

In the above various exemplary embodiments of the present invention, the elastic
sealing ring expanding apparatus may efficiently expand an elastic sealing ring into a
rectangular ring with a predetermined length-width ratio, which improves the elastic sealing

ring expanding efficiency, and reduces the assembly cost.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and other features of the present invention will become more apparent by

describing in detail exemplary embodiments thereof with reference to the accompanying
drawings, in which:

Fig.1 is an illustrative perspective view of an elastic sealing ring expanding apparatus
according to an exemplary embodiment of the present invention;

Fig.2 is an illustrative plan view of an assembly platform of the elastic sealing ring
expanding apparatus of Fig.1;

Fig.3 shows an initial state of an elastic sealing ring when it has not been expanded by
the elastic sealing ring expanding apparatus; and

Fig.4 shows an expanded state of the elastic sealing ring when it has been expanded by

the elastic sealing ring expanding apparatus.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS OF THE
IVENTION

Exemplary embodiments of the present disclosure will be described hereinafter in detail

with reference to the attached drawings, wherein the like reference numerals refer to the like

elements. The present disclosure may, however, be embodied in many different forms and
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should not be construed as being limited to the embodiment set forth herein; rather, these
embodiments are provided so that the present disclosure will be thorough and complete, and
will fully convey the concept of the disclosure to those skilled in the art.

In the following detailed description, for purposes of explanation, numerous specific
details are set forth in order to provide a thorough understanding of the disclosed
embodiments. It will be apparent, however, that one or more embodiments may be practiced
without these specific details. In other instances, well-known structures and devices are
schematically shown in order to simplify the drawing.

According to a general concept of the present invention, there is provided an elastic
sealing ring expanding apparatus, comprising: a base on which a plurality of posts are
provided; an assembly platform supported on the base by the plurality of posts; and four
rods movably mounted on the assembly platform; a driving device mounted on the base and
configured to drive the four rods to move, the four rods are adapted to be driven by the
driving device to move from a center of a rectangle toward four corners of the rectangle
along respective straight paths, respectively, so as to expand an elastic sealing ring sleeved
on the four rods into a rectangular ring with a predetermined length-width ratio.

Fig.1 is an illustrative perspective view of an elastic sealing ring expanding apparatus
according to an exemplary embodiment of the present invention.

As shown in Fig.1, in an embodiment, the elastic sealing ring expanding apparatus
mainly comprises a base 10, an assembly platform 60, four rods 400, and a driving device
100, 200, 300. A plurality of posts 11 are provided on the base 10. The assembly platform 60
is supported on the base 10 by the plurality of posts 11. The four rods 400 are movably
mounted on the assembly platform 60. The driving device 100, 200, 300 is mounted on the
base 10 and configured to drive the four rods 400 to move.

Fig.2 is an illustrative plan view of an assembly platform 60 of the elastic sealing ring
expanding apparatus of Fig.1; Fig.3 shows an initial state of an elastic sealing ring 1 when it
has not been expanded by the elastic sealing ring expanding apparatus; and Fig.4 shows an
expanded state of the elastic sealing ring 1 when it has been expanded by the elastic sealing
ring expanding apparatus.

As shown in Figs.1-4, in an embodiment, the four rods 400 are adapted to be driven by
the driving device 100, 200, 300 to move from a center of a rectangle 2 toward four corners
of the rectangle 2 along respective straight paths, for example, the four straight paths
defined by four slots 61 in Fig.2, respectively, so as to expand the elastic sealing ring 1
sleeved on the four rods 400 into a rectangular ring with a predetermined length-width ratio
(see Fig.4).

As shown in Figs.1-2, in an embodiment, four slots 61 are formed in the assembly
platform 60, one end of each of the four slots 61 is pointed to the center of the rectangle 2,

the other end of each of the four slots 61 is pointed to a corresponding one of four corners of
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the rectangle 2. The four rods 400 are slidably mounted in the four slots 61, respectively,
and the driving device 100, 200, 300 is adapted to drive the four rods 400 to move in the
four slots 61, respectively.

As shown in Figs.3-4, in an embodiment, a frame 62 is mounted on the assembly
platform 60. The frame 62 is arranged to define a rectangular space 63 with the
predetermined length-width ratio. The four rods 400 are moved by the driving device 100,
200, 300 from a center of the rectangular space 63 to four corners of the rectangular space
63 along respective straight paths, respectively, and are respectively blocked and stopped at
the four corners of the rectangular space 63.

As shown in Fig.1, in an embodiment, the driving device 100, 200, 300 is configured to
drive the four rods 400 to synchronously move.

As shown in Fig.l, in an embodiment, the driving device 100, 200, 300 mainly
comprises four cam mechanisms 300 and a driving motor 100 constructed to drive the four
cam mechanisms 300 to rotate. Each cam mechanism 300 is adapted to transfer a driving
force from the driving motor 100 to the respective rod 400, and each cam mechanism 300 is
adapted to convert a rotation motion of the driving motor 100 into a linear motion, so as to
drive the four rods 400 to move along respective straight paths.

As shown in Fig.1, in an embodiment, each cam mechanism 300 comprises a cam 310
and at least two transmission gears (not shown) arranged between a drive shaft of the cam
310 and an output shaft of the driving motor 100.

As shown in Fig.l, in an embodiment, the transmission gears of the four cam
mechanisms 300 are received in a gear box 200, and the cams 310 of the four cam
mechanisms 300 are provided outside the gear box 200. When the cams 310 of the four cam
mechanisms 300 are rotated, the cams 310 may drive the four rods 400 to move along
respective straight paths.

As shown in Fig.1, in an embodiment, the elastic sealing ring expanding apparatus
further comprises a support table 20. The support table 20 is supported on the base 10 by a
plurality of brackets 12 provided on the base 10. The support table 20 is located below the
assembly platform 60, and the gear box 200 is mounted on the support table 20.

As shown in Fig.1, in an embodiment, a seat 40 is provided on the support table 20, and
the gear box 200 is detachably mounted on the seat 40.

As shown in Fig.1, in an embodiment, a dove-tail slot 210 is formed in one of the gear
box 200 and the seat 40, a dove-tail bar 41 is formed on the other of the gear box 200 and
the seat 40. The dove-tail bar 41 is slidably engaged into the dove-tail slot 210, so as to
detachably mount the gear box 200 on the seat 40.

As shown in Fig.1, in an embodiment, a notch 12a is formed in each bracket 12. Side
edges of the support table 20 are fitted and supported in the notches 12a of the brackets 12,
so as to support the support table 20 on the brackets 12.

5
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As shown in Fig.1, in an embodiment, a plurality of flanges 30 are mounted on the
support table 20, and the plurality of posts 11 pass through the plurality of flanges 30,
respectively. The flange 30 is configured to enhance a structural strength of the post 11 to
prevent the post 11 from being bent.

As shown in Fig.1, in an embodiment, the flanges 30 each comprise a disk portion 31
and a cylindrical portion 32 connected to the disk part 31. The disk part 31 is fixed to the
support table 20, and the post 11 passes through the disk part 31 and the cylindrical portion
32 in an axial direction of the flange.

As shown in Fig.1, in an embodiment, the driving motor 100 is mounted on the base 10
and located below the support table 20.

It should be appreciated for those skilled in this art that the above embodiments are
intended to be illustrated, and not restrictive. For example, many modifications may be
made to the above embodiments by those skilled in this art, and various features described
in different embodiments may be freely combined with each other without conflicting in
configuration or principle.

Although several exemplary embodiments have been shown and described, it would be
appreciated by those skilled in the art that various changes or modifications may be made in
these embodiments without departing from the principles and spirit of the disclosure, the

scope of which is defined in the claims and their equivalents.

"o

As used herein, an element recited in the singular and proceeded with the word "a" or
"an" should be understood as not excluding plural of said elements or steps, unless such
exclusion is explicitly stated. Furthermore, references to "one embodiment” of the present
invention are not intended to be interpreted as excluding the existence of additional
embodiments that also incorporate the recited features. Moreover, unless explicitly stated to
the contrary, embodiments "comprising” or "having" an element or a plurality of elements

having a particular property may include additional such elements not having that property.
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What is claimed is,

1. An elastic sealing ring expanding apparatus, comprising:

a base (10) on which a plurality of posts (11) are provided;

an assembly platform (60) supported on the base (10) by the plurality of posts (11);

four rods (400) movably mounted on the assembly platform (60); and

a driving device (100, 200, 300) mounted on the base (10) and configured to drive the
four rods (400) to move,

wherein the four rods (400) are adapted to be driven by the driving device (100, 200,
300) to move from a center of a rectangle (2) toward four corners of the rectangle (2) along
respective straight paths, respectively, so as to expand an elastic sealing ring (1) sleeved on

the four rods (400) into a rectangular ring with a predetermined length-width ratio.

2. The elastic sealing ring expanding apparatus according to claim 1,

wherein four slots (61) are formed in the assembly platform (60), one end of each of
the four slots (61) is pointed to the center of the rectangle (2), and the other end of each of
the four slots (61) is pointed to a corresponding one of the four corners of the rectangle (2);
and

wherein the four rods (400) are slidably mounted in the four slots (61), respectively,
and the driving device (100, 200, 300) is adapted to drive the four rods (400) to move in the

four slots (61), respectively.

3. The elastic sealing ring expanding apparatus according to claim 1,

wherein a frame (62) is mounted on the assembly platform (60) and arranged to define
a rectangular space (63) with the predetermined length-width ratio, and the four rods (400)
are moved by the driving device (100, 200, 300) from a center of the rectangular space (63)
to four corners of the rectangular space (63) along respective straight paths, respectively,

and are respectively blocked and stopped at the four corners of the rectangular space (63).

4. The elastic sealing ring expanding apparatus according to claim 1,
wherein the driving device (100, 200, 300) is configured to drive the four rods (400) to

synchronously move.

5. The elastic sealing ring expanding apparatus according to claim 1,

wherein the driving device (100, 200, 300) comprises:

a driving motor (100); and

four cam mechanisms (300)each adapted to transfer a driving force from the driving

motor (100) to the respective rod (400), and convert a rotation motion of the driving motor
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(100) into a linear motion, so as to drive the four rods (400) to move along respective

straight paths.

6. The elastic sealing ring expanding apparatus according to claim 5,

wherein the cam mechanism (300) comprises a cam (310) and at least two transmission
gears arranged between a drive shaft of the cam (310) and an output shaft of the driving
motor (100).

7. The elastic sealing ring expanding apparatus according to claim 6,

wherein the transmission gears of the four cam mechanisms (300) are received in a gear
box (200), and the cams (310) of the four cam mechanisms (300) are provided outside the
gear box (200).

8. The elastic sealing ring expanding apparatus according to claim 7, further
comprising:

a support table (20) supported on the base (10) by a plurality of brackets (12) provided
on the base (10),

wherein the support table (20) is located below the assembly platform (60), and the
gear box (200) is mounted on the support table (20).

9. The elastic sealing ring expanding apparatus according to claim 8,
wherein a seat (40) is provided on the support table (20), and the gear box (200) is
detachably mounted on the seat (40).

10. The elastic sealing ring expanding apparatus according to claim 9,

wherein a dove-tail slot (210) is formed in one of the gear box (200) and the seat (40),
and a dove-tail bar (41) is formed on the other of the gear box (200) and the seat (40), the
dove-tail bar (41) being slidably engaged into the dove-tail slot (210) to detachably mount
the gear box (200) on the seat (40).

11. The elastic sealing ring expanding apparatus according to claim §,

wherein a notch (12a) is formed in each bracket (12), and side edges of the support
table (20) are fitted and supported in the notches (12a) of the brackets (12), respectively, so
as to support the support table (20) on the brackets (12).

12. The elastic sealing ring expanding apparatus according to claim 11,
wherein a plurality of flanges (30) are mounted on the support table (20), and the
plurality of posts (11) pass through the plurality of flanges (30), respectively; and

8
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wherein the flange (30) is configured to enhance a structural strength of the post (11) to

prevent the post (11) from being bent.

13. The elastic sealing ring expanding apparatus according to claim 12,
5 wherein the flanges (30) each comprise a disk portion (31) and a cylindrical portion (32)
connected to the disk part (31), and
wherein the disk part (31) is fixed to the support table (20), and the post (11) passes
through the disk part (31) and the cylindrical portion (32) in an axial direction of the flange.

10 14. The elastic sealing ring expanding apparatus according to claim 8,

wherein the driving motor (100) is mounted on the base (10) and located below the
support table (20).

15
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