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(57) Abstract: A rotating shaft device is provided, which may comprise a male shatt member (2) and a female shaft member (3)
fitted over the male shaft member. The male shaft member may comprise: a male shaft portion (21), at least two positioning por-
tions (2101) axially formed on an external surface of the male shaft portion with a blade (22) having an arc-shaped outer surface
(2201) fitted between two abutted position portions and an elastic element (23) radially disposed between the male shaft portion
and the blade. A laptop computer device comprising the rotating shatt device is also provided.
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ROTATING SHAFT DEVICE AND LAPTOP COMPUTER DEVICE COMPRISING THE
SAME

CROSS-REFERENCE TO RELATED APPLICATION
This application claims priority to, and benefits of Chinese Patent Application No.
200920262270.4 filed with State Intellectual Property Office, P. R. C. on December 30™ 2009, the

entire content of which is incorporated herein by reference.

FIELD
The present disclosure relates to a pivoting mechanism, more particularly to improvement of

a clapping type rotating shaft device and a laptop computer device comprising the same.

BACKGROUND

A rotating shaft is usually inserted between rotating parts of a folded device to facilitate
opening and/or closing of the folded device. Clapping type rotating shaft devices are widely used
in devices which is foldable for lower manufacturing cost.

The clapping type rotating shaft device generally includes a female shaft member and a male
shaft member, where the male shaft member comprises a first connecting portion and a rotating
portion, and the female shaft portion comprises a second connecting portion and a sleeve portion.
The rotating portion of the male shaft member may be rotatably connected with the sleeve portion
of the female shaft member, the second connecting portion of the female shaft member may be
connected with a first rotating part such as a base of a notebook, and the first connecting portion
of the male shaft member may be connected with a second rotating part such as an upper cover of
the notebook. Thus, the first rotating part may rotate in an axial direction of the sleeve portion, so
that the device is foldable due to the two rotating parts thus connected.

As for a conventional clapping type rotating shaft device, a torque is provided substantially
by surface friction force between the rotating portion and the sleeve portion. The surface friction
force therebetween may be determined by the changing fitting condition between the rotating
portion and the sleeve portion. Once the friction surface is worn, there may be a fitting deficiency
between the rotating portion and the sleeve portion. And the friction force and the torque thereof
may be reduced to a great extent, which may seriously affect the performance and the life span of

the rotating shaft device.

SUMMARY
In viewing thereof, the present disclosure is directed to solve at least one of the problems

existing in the prior art. Accordingly, a rotating shaft device with enhanced dimension tolerance
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performance and a laptop computer device comprising the same may be needed to be provided.

According to an aspect of the present disclosure, a rotating shaft device may be provided,
which may comprise a male shaft member and a female shaft member fitted over the male shaft
member. The male shaft member may comprise: a male shaft portion; at least two positioning
portions axially formed on an external surface of the male shaft portion with a blade having an
arc-shaped outer surface fitted between two abutted positioning portions and an elastic element
radially disposed between the male shaft portion and the blade.

According to an embodiment of the present disclosure, at least one fixing hole may be
formed on the external surface of the male shaft portion between two abutted positioning portions
for fixing an end of the elastic element.

According to an embodiment of the present disclosure, the male shaft portion may have an
end formed with a positioning flange abutted on a free end of the female shaft member.

According to a further embodiment of the present disclosure, there may be four positioning
portions distributed evenly in a circumferential direction of the male shaft portion.

According to an embodiment of the present disclosure, the blade may have a thickness larger
than a height of the positioning portion in a radial direction of the male shaft portion.

According to an embodiment of the present disclosure, the female shaft member may
comprise: a sleeve portion formed with an axial slot; and a first connecting portion connected with
the sleeve portion.

According to an embodiment of the present disclosure, at least an oil reserving groove may
be circumferentially formed on the outer surfaces of the blade and the positioning portions.

According to an embodiment of the present disclosure, the elastic element may be a disk
spring or a screw spring.

According to another embodiment of the present disclosure, the rotating shaft device may
further comprise a first bracket perpendicularly mated at the end of the male shaft portion where
the positioning flange is formed.

According to yet another embodiment of the present disclosure, the rotating shaft device may
further comprise a second bracket perpendicularly connected with the first connecting portion.

According to another aspect of the present disclosure, a laptop computer device comprising
the rotating shaft device described above may also be provided.

According to some embodiments of the present disclosure, an elastic element may be radially
fitted in the rotating shaft device, which may improve the mechanical properties of the rotating
shaft device. In this way, not only requirements for dimensions and tolerances of assembling the
male and female shaft members may be decreased, but also the fitting between the male and
female shaft members may be adjusted automatically when the friction surface is worn between

the male and the female shaft members. Therefore, the torsion may be compensated due to the
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elasticity of the elastic element. Thus, the performance and the life span of the rotating shaft
device may be increased.

Additional aspects and advantages of the embodiments of the present disclosure will be
given in part in the following descriptions, become apparent in part from the following

descriptions, or be learned from the practice of the embodiments of the present disclosure.

BRIEF DISCRIPTION OF THE DRAWINGS

These and other aspects and advantages of the present disclosure will become apparent and
more readily appreciated from the following descriptions taken in conjunction with the drawings
in which:

Fig. 1 is an exploded perspective view of a rotating shaft device according to an embodiment
of the present disclosure;

Fig. 2 is a perspective view of a male shaft portion according to an embodiment of the
present disclosure;

Fig. 3 is a perspective view of a blade according to an embodiment of the present disclosure;

Fig. 4 is a perspective view of a female shaft member according to an embodiment of the
present disclosure;

Fig. 5 is a perspective view of an assembled male shaft member according to an embodiment
of the present disclosure; and

Fig. 6 is a perspective view of an assembled rotating shaft device according to an

embodiment of the present disclosure.

DETAILED DISCRIPTION OF THE EMBODIMENTS

Reference will be made in detail to embodiments of the present disclosure. The embodiments
described herein are explanatory, illustrative, and used to generally understand the present
disclosure. The embodiments shall not be construed to limit the present disclosure. The same or
similar elements and the elements having same or similar functions are denoted by like reference
numerals throughout the descriptions.

According to an embodiment of the present disclosure, a rotating shaft device is disclosed.
The rotating shaft device may be a clapping type one. As shown in Figs. 1-4, the rotating shaft
device may comprise: a first bracket 1; a male shaft member 2; a female shaft member 3; and a
second bracket 4. At least an oil reserving groove 5 may be formed on the male shaft member 2,
and lubricant or lubricating oil may be coated therein to improve the contact friction condition
between the male shaft member 2 and the female shaft member 3.

The first bracket 1 may have a first connecting hole 101 and at least one second connecting

hole 102. The first bracket 1 may be integrated with a second connecting portion 2104 of a male
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shaft portion 21 via the first connecting hole 101, and the first bracket 1 may be fixed to a first
rotating part such as an upper cover of a notebook via the second connecting hole 102.

The male shaft member 2 may be cylindrical, which may comprise: a male shaft portion 21;
a blade 22; and an elastic element 23. The male shaft member 2 may further have at least an oil
reserving groove on an outer surface thereof. The male shaft portion 21 may comprise: a front end
211 and a back end 212; at least two positioning portions 2101; a shaft portion 2102; at least two
fixing holes 2103 formed on an outer surface of the shaft portion 2102; and a second connecting
portion 2104 and a positioning flange 2105 at the front end 211 of the male shaft portion 21. In
some embodiments, as shown in Fig. 2, there are four positioning portions 2101 distributed evenly
in a circumferential direction of the male shaft portion 21. In some embodiments, at least an oil
reserving groove is circumferentially formed on the outer surfaces of the blade 22 and the
positioning portions 2101. In some embodiments, at least one fixing hole 2103 is formed on a
surface 2106 of the shaft portion 2102 between two abutted positioning portions 2101 for fixing
an end of the elastic element 23. The elastic element 23 may be fitted in the fixing hole 2103, and
when the blade is positioned between the two neighboring positioning portions 2101, the elastic
element 23 may be in a compressed state. The positioning portions 2101 may be contacted with a
side 2203 of the blade 22, while a surface 2106 of the shaft portion 2102 may be contacted with
an inner surface 2202 of the blade 22 to ensure that the blade 22 rotates synchronously with the
male shaft portion 21 whereas there is no relative movement between the blade 22 and the male
shaft portion 21. The positioning flange 2105 may be contacted with a first end surface 2204 of
the blade 22 to prevent the sliding of the blade 22 in an axial direction of the male shaft portion 21.
The second connecting portion 2104 may be fastened to the first bracket 1, so that the male shaft
portion 21 may rotate synchronously with the first bracket 1.

As shown in Fig. 3, the blade 22 may be a thin sheet with a fan-shaped cross section. The
blade 22 may have a thickness not less than the height of the positioning portions 2101 in a radial
direction of the male shaft portion 21. Furthermore, the blade 22 may comprise a first end surface
2204, a second end surface 2205, two sides 2203, an outer surface 2201 and an inner surface 2202.
In some embodiments, the outer surface 2201 may be arc-shaped. The outer surface 2201 of the
blade 22 may be fitted in an inner cylindrical surface 3102 of the sleeve portion 31 of the female
shaft member 3, so that the female shaft member 3 and the male shaft member 2 may rotate
relative to each other. The inner surface 2202 of the blade 22 may be contacted with the surface
2106 of the shaft portion 2102 of the male shaft portion 21, and two sides 2203 of the blade 22
may be contacted with the positioning portions 2101 to achieve the synchronous rotation of the
blade 22 and the male shaft portion 21. The first end surface 2204 of the blade 22 may be
contacted with the positioning flange 2105, and the shaft portion 2102 of the male shaft portion 21
may not extend out of the second end surface 2205 of the blade 22. In this way, the blade 22 and



10

15

20

25

30

35

WO 2011/079641 PCT/CN2010/078088
5

the male shaft portion 21 may be positioned in the axial direction of the male shaft portion 21, and
may not slide relative to each other.

The elastic element 23 may be, but not limited to, a disc spring or a screw spring, which may
be fitted in the fixing hole 2103 of the male shaft portion 21, while an end of the elastic element
23 may be contacted with the inner surface 2202 of the blade 22 to be compressed. In this way,
the elastic element 23 may be radially disposed between the male shaft portion 21 and the blade
22.

The female shaft member 3 may comprise: a sleeve portion 31; a first connecting part 32; an
axial slot 3101; and a cylindrical hole in the interior of the sleeve portion 31 with an inner
cylindrical surface 3102 connected with the outer surface 2201 of the blade 22. The axial slot
3101 may enhance the elasticity of the sleeve portion 31 so as to bring convenience for
assembling the rotating shaft device. The first connecting part 32 may comprise a through hole
3201 to be fastened to the second bracket 4, and at least one assembling hole 3202 fastened to a
second rotating part such as a base of a notebook via a fastening part. The fastening part may
include, but not limited to, a screw or a bolt. In this way, the second bracket 4 may be fastened to
the first connecting part 32 of the female shaft member 3 via the through hole 3201, so as to be
fastened to a second rotating part such as the base of the notebook.

Referring to Figs. 5 and 6, in the assembled rotating shaft device, the male shaft member 2
may have the following structure. Two sides 2203 of the blade 22 may be contacted with the sides
of the positioning portions 2101; the inner surface 2202 of the blade 22 may be contacted with the
surface 2106 of the shaft portion 2102 and the elastic element 23, which is in a compressed state;
and the second end surface 2205 may be in a plane where the side of the shaft portion 2102 is
located, and the first end surface 2204 may be contacted with the positioning flange 2105 of the
male shaft portion 21, thus preventing the blade 22 from sliding on the male shaft portion 21. The
assembled male shaft member 2 may have a cylindrical shape, as shown in Fig. 5. The outer
surface of the male shaft member 2 may include the outer surface 2201 of the blade 22 and a
surface 2111 of the positioning portions 2101, and may be contacted with an inner cylindrical
surface 3102 of the sleeve portion 31. The female shaft member 3 and the male shaft member 2
may rotate relative to each other with friction therebetween to provide torsion force for the
rotating shaft device. In other words, the torsion force of the rotating shaft device may be resulted
from the frictional contact between the male shaft member 2 and the female shaft member 3.

During the rotating process, wear may be generated on the contact surface between the
female shaft member 3 and the male shaft member 2. Then the elastic element 23 may extend
outwards and press the blade 22 by the elastic force contained therein, so that the blade 22 may be
always fitted in the inner cylindrical surface 3102 of the sleeve portion 31 by the elastic force of

the elastic element 23. In this way, the torsion force compensation may be generated.
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The elastic element 23 is fitted in the rotating shaft device, which may improve the
mechanical properties of the rotating shaft device as well as the life span thereof. In this way, not
only requirements for the size and the tolerance of assembling the male and female shaft members
2, 3 may be decreased, but also the fitting between the male and female shaft members 2, 3 may
be adjusted automatically when the surfaces between the male and female shaft members 2, 3 are
worn due to the wearing therebetween. Therefore, the torsion may be compensated automatically,
and the performance and the life span of the rotating shaft device may be increased accordingly.

Although explanatory embodiments have been shown and described, it would be appreciated
by those skilled in the art that changes, alternatives, and modifications may be made in the
embodiments without departing from spirit and principles of the disclosure. Such changes,

alternatives, and modifications all fall into the scope of the claims and their equivalents.
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WHAT IS CLAIMED IS:

1. A rotating shaft device comprising:

a male shaft member comprising:

a male shaft portion;

at least two positioning portions axially formed on an external surface of the male
shaft portion with a blade having an arc-shaped outer surface fitted between two abutted
positioning portions and an elastic element radially disposed between the male shaft portion and
the blade; and

a female shaft member fitted over the male shaft member.

2. The rotating shaft device according to claim 1, wherein at least one fixing hole is formed
on the external surface of the male shaft portion between two abutted positioning portions for
fixing an end of the elastic element.

3. The rotating shaft device according to claim 1, wherein the male shaft portion has an end
formed with a positioning flange abutted on a free end of the female shaft member.

4. The rotating shaft device according to claim 1, wherein there are four positioning portions
distributed evenly in a circumferential direction of the male shaft portion.

5. The rotating shaft device according to claim 1, wherein the blade has a thickness larger
than a height of the positioning portion in a radial direction of the male shaft portion.

6. The rotating shaft device according to claim 1, wherein the female shaft member
comprises:

a sleeve portion formed with an axial slot; and

a first connecting portion connected with the sleeve portion.

7. The rotating shaft device according to claim 1, wherein at least an oil reserving groove is
circumferentially formed on the outer surfaces of the blade and the positioning portions.

8. The rotating shaft device according to claim 1, wherein the elastic element is a disk spring
Oor a screw spring.

9. The rotating shaft device according to claim 3, further comprising a first bracket
perpendicularly mated at the end of the male shaft portion where the positioning flange is formed.

10. The rotating shaft device according to claim 9, further comprising a second bracket
perpendicularly connected with the first connecting portion.

11. A laptop computer device, comprising the rotating shaft device according to claim 1.
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