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(57) ABSTRACT

A two-shaft hinge antenna comprises a major conductor, a
first rotating element and a second rotating element. The
stretching arms on both sides of the major conductor are
assembled to the first rotating element and the second rotating
element, respectively. The first rotating element further com-
prises a torque device and a first vice conductor, and the
second rotating element further comprises a signal feeding
line, a connection device, and a second vice conductor. The
signal feeding line is electrically connected to the connection
device and the second vice conductor, by which a high fre-
quency signal can be passed to the major conductor, and then
passed to the torque device on the other side and the first vice
conductor. The aforementioned configuration is utilized to
form an antenna loop. In addition, the configuration of this
antenna can be applied to a foldable electronic device.
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TWO-SHAFT HINGE ANTENNA AND
FOLDABLE ELECTRONIC DEVICE USING
THE SAME

BACKGROUND OF THE INVENTION

[0001] 1. Technical Field

[0002] The present invention relates to a hinge antenna
structure, and in particular to a two-shaft hinge antenna struc-
ture which can be used in a foldable electronic device. In the
present invention, an antenna transmitting element is inte-
grated into a rotating mechanism joined by a foldable elec-
tronic device, such that the two-shaft hinge antenna can be
accommodated within the space in the foldable electronic
device, and the cover can move relatively to the device body
for performing either opening or closing motion. With such
antenna structure, the effects of stabilization in structure,
simplification in assembly and unification in appearance can
be achieved.

[0003] 2. Description of the Prior Art

[0004] With the rapid development of technologies, a vari-
ety of portable 3C electronic devices provide convenience for
human life, and thus become indispensible. In recent years,
due to the rapid growth of wireless communication, a large
amount of data is transmitted to portable 3C electronic
devices via wireless networks. As been an integrated configu-
ration of portable 3C electronic device, it is necessary for
antennas to be built in the 3C electronic device for receiving
signals sent from wireless base stations. For example, it is
common to see travelling people carrying laptops and com-
municating via networks for attaining needed information.
The antenna is built in each laptop for receiving signals.
[0005] Referring to FIG. 8, it is a schematic view showing
a conventional antenna structure. As shown in FIG. 8, in
general, one antenna is disposed on each of the left and right
sides of the upper end of the laptop display screen in a sym-
metric manner, and the high-frequency coaxial cables are
employed for the transmission of signals, as indicated in the
dashed line in the figure. Since signal degradation, such as
insertion loss, occurs when signals are transmitted by using
coaxial cables, the effective transmission distance and signal
quality are reduced. In addition, such signal degradation is
more severe in the coaxial cable during wireless transmission
in higher frequency. Moreover, the shell of the laptops are
commonly made of metal which creates shielding effect and
as results the signal reception of the antenna is affected.

SUMMARY OF THE INVENTION

[0006] In view of the aforementioned long-existing prob-
lems, the present invention provides a two-shaft hinge
antenna, which can be effectively accommodated within a
first housing and a second housing of a foldable electronic
device. A rotating mechanism enables the first housing to
rotate with respect to the second housing. In such two-shaft
hinge antenna, stretching arms on both sides of a major con-
ductor are respectively assembled to a connection device for
signal transmitting and a torque device, so as to form a hinge
antenna structure, which can directly transmit a high fre-
quency signal to outer housings of the electronic device (i.e.
the first housing and the second housing) and form an antenna
loop for improving the efficiency of signal transmission.
Moreover, due to the increase of the radiation area the per-
formance of antenna is raised. With the design of the two-
shaft hinge antenna of the present invention, the effects of
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stabilization in structure, simplification in assembly and uni-
fication in appearance can be achieved without affecting the
signal-receiving quality of the antenna.

[0007] According to the description above, a major objec-
tive of the present invention is to provide a two-shaft hinge
antenna including a major conductor, a first rotating element
and a second rotating element. The stretching arms on both
sides of the major conductor are respectively connected to the
first rotating element and the second rotating element to form
an assembly, wherein the first rotating element includes a
torque device and a first vice conductor, and the second rotat-
ing element includes a signal feeding line, a connection
device and a second vice conductor. After assembling the
signal feeding line to the connection device and the second
vice conductor, the high frequency signal can be transmitted
to the major conductor, and further to the torque device and
the first vice conductor on the other end to form an antenna
loop. Therefore, there is no need to additionally install a
micro scale antenna that may influence the quality of electro-
magnetic signal transmission and reception. As resulted, the
effects of structure stabilization, assembly simplification and
appearance unification can be achieved.

[0008] Another major objective of the present invention is
to provide a two-shaft hinge antenna, including a major con-
ductor, a first rotating element and a second rotating element.
The stretching arms on both sides of the major conductor are
respectively connected to the first rotating element and the
second rotating element to form an assembly, wherein the first
rotating element includes a torque device and a first vice
conductor, and the second rotating element includes a signal
feeding line, a connection device and a microwave base plate.
After the signal feeding line is electrically connected to the
microwave base plate, the high frequency signal can be trans-
mitted to the major conductor through the connection device
provided on the microwave base plate, and further to the
torque device and the first vice conductor on the other end to
form an antenna loop. In the configuration, the connection
device is made of conductive materials, for example, a metal
clip or a gear. It is with other members connected to the major
conductor. The described two-shaft hinge antenna itself is an
antenna body, so there is no need to additionally install a
micro scale antenna that may influence the quality of electro-
magnetic signal transmission and reception. As resulted, the
effects of structure stabilization, assembly simplification and
appearance unification can be achieved.

[0009] Still another major objective of the present inven-
tion is to provide a two-shaft hinge antenna including a major
conductor, a first rotating element and a second rotating ele-
ment. The stretching arms on both sides of the major conduc-
tor are respectively connected to the first rotating element and
the second rotating element to form an assembly, wherein the
first rotating element includes a torque device and a first vice
conductor, and the second rotating element includes a signal
feeding line, a connection device and a microwave base plate.
After the signal feeding line is electrically connected to the
microwave base plate, the high frequency signal can be trans-
mitted to the major conductor through the connection device
provided on the microwave base plate, and further to the
torque device and the first vice conductor on the other end to
form an antenna loop. In the configuration, the connection
device is made of conductive materials, for example, a metal
clip or a metal spring sheet. It is directly connected to the
major conductor. The described two-shaft hinge antenna
itself is an antenna body, so there is no need to additionally
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install a micro scale antenna that may influence the quality of
electromagnetic signal transmission and reception. As
resulted the effects of structure stabilization, assembly sim-
plification and appearance unification can be achieved.

[0010] Another major objective of the present invention is
to provide a two-shaft hinge antenna accommodated within a
first housing and a second housing of a foldable electronic
device. The stretching arms on both sides of a major conduc-
tor are respectively connected to a first rotating element and a
second rotating element to form an assembly, wherein the first
rotating element includes a torque device and a first vice
conductor, and the second rotating element includes a signal
feeding line, a connection device and a second vice conduc-
tor. After assembling the signal feeding line to the connection
device and the second vice conductor, the high frequency
signal can be transmitted to the major conductor, and further
to the torque device and the first vice conductor on the other
end to form an antenna loop as whole. The described two-
shaft hinge antenna itself is an antenna body, so there is no
need to additionally install a micro scale antenna that may
influence the quality of electromagnetic signal transmission
and reception, and shielding effect of metals can be sup-
pressed.

[0011] Another major objective of the present invention is
to provide a two-shaft hinge antenna accommodated within a
first housing and a second housing of a foldable electronic
device. The stretching arms on both sides of a major conduc-
tor are respectively connected to a first rotating element and a
second rotating element to from an assembly, wherein the first
rotating element includes a torque device and a first vice
conductor, and the second rotating element includes a signal
feeding line, a connection device and a microwave base plate.
After the signal feeding line is electrically connected to the
microwave base plate, the high frequency signal can be trans-
mitted to the major conductor through the connection device
provided on the microwave base plate and configured to trans-
mit signals, and further to the torque device and the first vice
conductor on the other end to form an antenna loop. The
connection device is formed with conductive materials, for
example, a metal clip or a gear. It is with other members
connected to the major conductor. The described two-shaft
hinge antenna itself is an antenna body, so there is no need to
additionally install a micro scale antenna that may influence
the quality of electromagnetic signal transmission and recep-
tion. Moreover, shielding effect from metals can be sup-
pressed.

[0012] The last major objective of the present invention is
to provide a two-shaft hinge antenna accommodated within a
first housing and a second housing of a foldable electronic
device. The stretching arms on both sides of a major conduc-
tor are respectively connected to a first rotating element and a
second rotating element to form an assembly, wherein the first
rotating element includes a torque device and a first vice
conductor, and the second rotating element includes a signal
feeding line, a connection device and a microwave base plate.
After the signal feeding line is electrically connected to the
microwave base plate, the high frequency signal can be trans-
mitted to the major conductor through the connection device
provided on the microwave base plate and configured to trans-
mit signals, and further to the torque device and the first vice
conductor on the other end to form an antenna loop. The
connection device is formed with conductive materials, for
example, a metal clip or a metal spring sheet. It is directly
connected to the major conductor. The described two-shaft

Apr. 16, 2015

hinge antenna itself is an antenna body, so there is no need to
additionally install a micro scale antenna that may influence
the quality of electromagnetic signal transmission and recep-
tion. Moreover, shielding effect from metals can be sup-
pressed.

[0013] According to the objectives above, the present
invention provides a two-shaft hinge antenna, comprising a
major conductor provided with stretching arms on both sides
thereof, a first insertion hole and a second insertion hole being
provided on the ends of the stretching arms, respectively; a
first rotating element configured to be mounted to the first
insertion hole of the stretching arm on a side of the major
conductor, wherein the first rotating element comprises a first
vice conductor, a stretching arm on a side thereof is provided
with a first fitting hole; a torque device including a rotating
shaft and a plurality of fastening elements, wherein one end of
the rotating shaft is mounted to the first insertion hole with a
first fastening element, while the other end thereof penetrates
the first fitting hole of the first vice conductor for mounting
the first vice conductor to the torque device; and a second
rotating element configured to be mounted to the second
insertion hole of the stretching arm on the other side of the
major conductor, wherein the second rotating element com-
prises a second vice conductor having a connecting plate with
a second fitting hole provided thereon; a connection device,
one end thereof being mounted to the second insertion hole
with a second fastening element, while the other end thereof
penetrating the second fitting hole of the second vice conduc-
tor, the second vice conductor being mounted to the connec-
tion device with a third fastening element; and a signal feed-
ing line having a positive end signal lead and a negative end
signal lead, wherein the signal feeding line is inserted into the
connection device and integrally mounted to the connection
device with the third fastening element, in order to transmit a
high frequency signal to the major conductor, and further to
the torque device connected to the major conductor for form-
ing an antenna loop together with the first vice conductor.

[0014] According to the objectives above, the present
invention provides a two-shaft hinge antenna, comprising: a
major conductor provided with stretching arms on both sides
thereof, a first insertion hole and a second insertion hole being
provided on the ends of the stretching arms, respectively; a
first rotating element configured to be mounted to the first
insertion hole of the stretching arm on a side of the major
conductor, wherein the first rotating element comprises a first
vice conductor, a stretching arm on a side thereof is provided
with a first fitting hole; a torque device including a rotating
shaft and a plurality of fastening elements, wherein one end of
the rotating shaft is mounted to the first insertion hole with a
first fastening element, while the other end thereof penetrates
the first fitting hole of the first vice conductor for mounting
the first vice conductor to the torque device; and a second
rotating element configured to be mounted to the second
insertion hole of the stretching arm on the other side of the
major conductor, wherein the second rotating element com-
prises a signal feeding line configured to transmit a high
frequency signal and having a positive end signal lead and a
negative end signal lead; a microwave base plate having a
signal feed-in section and a grounding section, the signal
feed-in section including a signal pad electrically connected
to the positive end signal lead of the signal feeding line, and
the grounding section including a fixing pad for fixing the
negative end signal lead of the signal feeding line to the
grounding section; and a connection device, one end thereof
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being connected to the signal pad of the microwave base
plate, while the other end thereof being connected to the
major conductor for transmitting the high frequency signal to
the major conductor, and further to the torque device con-
nected to the major conductor for forming an antenna loop
together with the first vice conductor.

[0015] According to the objectives above, the present
invention provides a two-shaft hinge antenna, comprising a
major conductor provided with stretching arms on both sides
thereof, an insertion hole being provided on an end of the
stretching arm on a side of the major conductor; a first rotating
element configured to be mounted to the insertion hole of the
stretching arm on a side of the major conductor, wherein the
first rotating element comprises a first vice conductor, a
stretching arm on a side thereof is provided with a first fitting
hole; a torque device including a rotating shaft and a plurality
of fastening elements, wherein one end of the rotating shaft is
mounted to the insertion hole with a first fastening element,
while the other end thereof penetrates the first fitting hole of
the first vice conductor for mounting the first vice conductor
to the torque device; and a second rotating element configured
to be mounted to the stretching arm on the other side of the
major conductor, wherein the second rotating element com-
prises a signal feeding line configured to transmit a high
frequency signal and having a positive end signal lead and a
negative end signal lead; a microwave base plate having a
signal feed-in section and a grounding section, the signal
feed-in section including a signal pad electrically connected
to the positive end signal lead of the signal feeding line, and
the grounding section including a fixing pad for fixing the
negative end signal lead of the signal feeding line to the
grounding section; and a connection device, one end thereof
being connected to the signal pad of the microwave base
plate, while the other end thereof being connected to the
major conductor for transmitting the high frequency signal to
the major conductor, and further to the torque device con-
nected to the major conductor for forming an antenna loop
together with the first vice conductor.

[0016] According to the objectives above, the present
invention provides a foldable electronic device, comprising at
least a rotating mechanism, a first housing and a second
housing, the rotating mechanism including an accommodat-
ing space and a two-shaft hinge antenna disposed in the
accommodating space, the rotating mechanism enabling the
first housing to be rotatable with respect to the second hous-
ing, wherein the two-shaft hinge antenna comprises a major
conductor connected to the first housing and provided with
opposing stretching arms on both sides thereof, a first inser-
tion hole and a second insertion hole being provided on the
ends of the stretching arms, respectively; a first rotating ele-
ment configured to be mounted to the first insertion hole of the
stretching arm on a side of the major conductor, wherein the
first rotating element comprises a first vice conductor, a
stretching arm on a side thereof is provided with a first fitting
hole; a torque device including a rotating shaft and a plurality
of fastening elements, wherein one end of the rotating shaft is
mounted to the first insertion hole with a first fastening ele-
ment, while the other end thereof penetrates the first fitting
hole of the first vice conductor for mounting the first vice
conductor to the torque device; and a second rotating element
configured to be mounted to the second insertion hole of the
stretching arm on the other side of the major conductor,
wherein the second rotating element comprises a second vice
conductor having a connecting plate with a second fitting hole
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provided thereon; a connection device, one end thereof being
mounted to the second insertion hole with a second fastening
element, while the other end thereof penetrating the second
fitting hole of the second vice conductor, the second vice
conductor being mounted to the connection device with a
third fastening element; and a signal feeding line having a
positive end signal lead and a negative end signal lead,
wherein the signal feeding line is inserted into the connection
device and integrally mounted to the connection device with
the third fastening element, in order to transmit a high fre-
quency signal to the major conductor and the first housing
connected thereto, and further to the torque device connected
to the major conductor for forming an antenna loop together
with the first vice conductor and the second housing con-
nected thereto.

[0017] According to the objectives above, the present
invention provides a foldable electronic device, comprising at
least a rotating mechanism, a first housing and a second
housing, the rotating mechanism including an accommodat-
ing space and a two-shaft hinge antenna disposed in the
accommodating space, the rotating mechanism enabling the
first housing to be rotatable with respect to the second hous-
ing, wherein the two-shaft hinge antenna comprises a major
conductor connected to the first housing and provided with
opposing stretching arms on both sides thereof, a first inser-
tion hole and a second insertion hole being provided on the
ends of the stretching arms, respectively; a first rotating ele-
ment configured to be mounted to the first insertion hole of the
stretching arm on a side of the major conductor, wherein the
first rotating element comprises a first vice conductor, a
stretching arm on a side thereof is provided with a first fitting
hole; a torque device including a rotating shaft and a plurality
of fastening elements, wherein one end of the rotating shaft is
mounted to the first insertion hole with a first fastening ele-
ment, while the other end thereof penetrates the first fitting
hole of the first vice conductor for mounting the first vice
conductor to the torque device; and a second rotating element
configured to be mounted to the second insertion hole of the
stretching arm on the other side of the major conductor,
wherein the second rotating element comprises a signal feed-
ing line configured to transmit a high frequency signal and
having a positive end signal lead and a negative end signal
lead; a microwave base plate having a signal feed-in section
and a grounding section, the signal feed-in section including
a signal pad electrically connected to the positive end signal
lead of the signal feeding line, and the grounding section
including a fixing pad for fixing the negative end signal lead
of the signal feeding line to the grounding section; and a
connection device, one end thereof being connected to the
signal pad of the microwave base plate, while the other end
thereof being connected to the major conductor for transmit-
ting the high frequency signal to the major conductor and the
first housing connected thereto, and further to the torque
device connected to the major conductor for forming an
antenna loop together with the first vice conductor and the
second housing connected thereto.

[0018] According to the objectives above, the present
invention provides a foldable electronic device, comprising at
least a rotating mechanism, a first housing and a second
housing, the rotating mechanism including an accommodat-
ing space and a two-shaft hinge antenna disposed in the
accommodating space, the rotating mechanism enabling the
first housing to be rotatable with respect to the second hous-
ing, wherein the two-shaft hinge antenna comprises a major
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conductor connected to the first housing and provided with
opposing stretching arms on both sides thereof, an insertion
hole being provided on an end of the stretching arm on a side
of the major conductor; a first rotating element configured to
be mounted to the insertion hole of the stretching arm on a
side of the major conductor, wherein the first rotating element
comprises a first vice conductor, a stretching arm on a side
thereof is provided with a first fitting hole; a torque device
including a rotating shaft and a plurality of fastening ele-
ments, wherein one end of the rotating shaft is mounted to the
insertion hole with a first fastening element, while the other
end thereof penetrates the first fitting hole of the first vice
conductor for mounting the first vice conductor to the torque
device; and a second rotating element configured to be
mounted to the stretching arm on the other side of the major
conductor, wherein the second rotating element comprises a
signal feeding line configured to transmit a high frequency
signal and having a positive end signal lead and a negative end
signal lead; a microwave base plate having a signal feed-in
section and a grounding section, the signal feed-in section
including a signal pad electrically connected to the positive
end signal lead of the signal feeding line, and the grounding
section including a fixing pad for fixing the negative end
signal lead of the signal feeding line to the grounding section;
and a connection device, one end thereof being connected to
the signal pad of the microwave base plate, while the other
end thereof being connected to the major conductor for trans-
mitting the high frequency signal to the major conductor and
the first housing connected thereto, and further to the torque
device connected to the major conductor for forming an
antenna loop together with the first vice conductor and the
second housing connected thereto.

[0019] With the two-shaft hinge antenna provided by the
present invention, the effects of structure stabilization,
assembly simplification and appearance unification can be
achieved. Furthermore, the manufacturing process can be
effectively shortened and the yield can be improved as a
result.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] FIG. 1A is an explosive view of a two-shaft hinge
antenna according to a first embodiment of the present inven-
tion.

[0021] FIG. 1B is an assembled schematic view of the
two-shaft hinge antenna according to the first embodiment of
the present invention.

[0022] FIG. 2 is another explosive view of the two-shaft
hinge antenna according to the first embodiment of the
present invention.

[0023] FIG. 3A is an explosive view of a two-shaft hinge
antenna according to a second embodiment of the present
invention.

[0024] FIG. 3B is an assembled schematic view of the
two-shaft hinge antenna according to the second embodiment
of the present invention.

[0025] FIG. 4A is another explosive view of the two-shaft
hinge antenna according to the second embodiment of the
present invention.

[0026] FIG. 4B is another assembled schematic view of the
two-shaft hinge antenna according to the second embodiment
of the present invention.

[0027] FIG. 5A is an explosive view of a two-shaft hinge
antenna according to a third embodiment of the present inven-
tion.
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[0028] FIG. 5B is an assembled schematic view of the
two-shaft hinge antenna according to the third embodiment of
the present invention.

[0029] FIG. 6A is another explosive view of the two-shaft
hinge antenna according to the third embodiment of the
present invention.

[0030] FIG. 6B is another assembled schematic view of the
two-shaft hinge antenna according to the third embodiment of
the present invention.

[0031] FIG. 7 is a schematic view showing the application
of' the first embodiment in a foldable electronic device.
[0032] FIG. 8 is a schematic view showing a conventional
antenna structure.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0033] The present invention mainly discloses a two-shaft
hinge antenna and a foldable electronic device having the
two-shaft hinge antenna. The major technique of the present
invention is using the structure of a hinge itself as an antenna
structure, thereby transmitting high frequency signals to
housings (i.e. a first housing and a second housing) of an
electronic device. The two-shaft structure of such hinge forms
an antenna loop which can raise signal transmitting effi-
ciency, increase the overall radiation area of the antenna, and
significantly improve the performance of the antenna. There-
fore, there is no need to additionally install a micro scale
antenna that may influence the quality of wireless signal
transmission and reception, so that the effects of structure
stabilization, assembly simplification and appearance unifi-
cation can be achieved, with no shielding effect of metals
presented. Furthermore, the fundamental principles and func-
tions of the antenna of the present invention will be under-
stood by those skilled in the art. Thus, in the following
description, only the two-shaft hinge antenna of the present
invention and the characteristics of a foldable electronic
device having the two-shaft hinge antenna are explained in
detail. Furthermore, the following description of exemplary
embodiments of the present invention are provided for illus-
trative purposes only and not for the purpose of limiting the
present invention as defined by the appended claims and their
equivalents.

[0034] First refer to FIG. 1A, which is an explosive view of
atwo-shaft hinge antenna according to a first embodiment of
the present invention. As shown in FIG. 1A, the two-shaft
hinge antenna 1 comprises a major conductor 10, a first rotat-
ing element 12 and a second rotating element 14, wherein
both sides of the major conductor 10 are provided with oppos-
ing stretching arms 101 and 103, respectively, the ends of the
stretching arms 101 and 103 are provided with a first insertion
hole 1011 and a second insertion hole 1031, respectively. The
first insertion hole 1011 is configured for the assembling and
holding of the first rotating element 12. The first rotating
element 12 further includes a first vice conductor 121, of
which a stretching arm 1210 is provided with a first fitting
hole 1211; and a torque device 122 having a rotation shaft
1220 and a plurality of fastening elements 1221-1229,
wherein one end of the rotation shaft 1220 penetrates the
plurality of fastening elements 1221-1229, and is assembled
to the first insertion hole 1011 with a first fastening element
1229 of the plurality of fastening elements 1221-1229, while
the other end of the rotation shaft 1220 penetrates the first
fitting hole 1211 of the first vice conductor 121 for mounting
the first vice conductor 121 to the torque device 122. With the
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design ofthe torque device 122, the first vice conductor 121 is
rotatable with respect to the major conductor 10.

[0035] Additionally, a second insertion hole 1031 provided
on the end of the other stretching arm 103 of the major
conductor 10 is configured for the assembling of a second
rotating element 14. The second rotating element 14 further
includes a second vice conductor 141 having a connection
plate 1410 with a second fitting hole 1411 provided thereon;
and a connection device 142, wherein one end thereof is
assembled to the second insertion hole 1031 with a second
fastening element 1420, and the other end thereof penetrates
the second fitting hole 1411 of the second vice conductor 141.
The second vice conductor 141 is assembled to the connec-
tion device 142 with a third fastening element 1421. The
connection device 142 has a first coaxial unit 1422, a second
coaxial unit 1423, a first coaxial inner conductor 1424 and a
second coaxial inner conductor 1425. First, a front end 14254
of the second coaxial inner conductor 1425 at a stopping
section and an end 1424a of the first coaxial inner conductor
1424 are assembled with each other. Then, a rod portion
14245 of the first coaxial inner conductor 1424 is inserted into
an accommodation recess of the first coaxial unit 1422, and is
engaged with an engaging portion 14224 of the first coaxial
unit 1422 through a thread structure 14234q formed on an inner
surface of the second coaxial unit 1423, so as to form the
connection device 142. After the assembling, a rod portion
1425b of the second coaxial inner conductor 1425 can be
assembled to the second insertion hole 1031 of the major
conductor 10 with the second fastening element 1420. A head
portion 14225 integrally extending from the engaging portion
14224 of the first coaxial unit 1422 may penetrate the second
fitting hole 1411 of the second vice conductor 141 for the
assembling of the third fastening element 1421. With the
design of'the connection device 142, the second vice conduc-
tor 141 is rotatable with respect to the major conductor 10.

[0036] After the assembling of the aforementioned compo-
nents, the preliminary construction of the second rotating
element 14 is accomplished. Further, a signal feeding line 143
is required to penetrate into the connection device 142 for
feeding a high frequency signal. The signal feeding line 143
may be coaxial cable having a pair of separated positive end
signal lead 1430 (i.e., the inner conductor of the coaxial
cable) and negative end signal lead 1431 (i.e., the outside
metal shield of the coaxial cable). After the signal feeding line
143 has penetrated into the connection device 142, the posi-
tive signal lead 1430 is electrically connected to the first
coaxial inner conductor 1424, and the negative end signal
lead 1431 of the signal feeding line 143 is electrically con-
nected to the first coaxial unit 1422. Thus, the high frequency
signal can be transmitted to the second coaxial inner conduc-
tor 1425 via the first coaxial inner conductor 1424, and trans-
mitted to the major conductor 10 via the second coaxial inner
conductor 1425, thereby transmitted to the torque device 122
which is connected to the major conductor 10 and forms an
antenna loop together with the first vice conductor 121. In this
embodiment, since the first coaxial unit has an insulating
layer wrapping the first coaxial inner conductor, and the sec-
ond coaxial unit also has an insulating layer wrapping the
second coaxial inner conductor, no electromagnetic interfer-
ence would not occur between the first coaxial inner conduc-
tor and the first coaxial unit or between the second coaxial
inner conductor and the second coaxial unit as the high fre-
quency signal is transmitted in the positive end signal lead
1430. As mentioned above, according to the present inven-
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tion, the high frequency signal can be transmitted to internal
circuits (such as internal circuits of the foldable electronic
device) through the positive end signal lead 1430 of the signal
feeding line 143. The negative end signal lead 1431 of the
signal feeding line 143 is connected to components connected
to an external housing (e.g. the housing of the foldable elec-
tronic device) such as the first coaxial unit 1422, the second
coaxial unit 1423, the major conductor 10, the first vice con-
ductor 121, the second vice conductor 141 and the torque
device 122, so as to form a common ground. An antenna loop
is formed with the aforementioned structure. The work band-
widths of the antenna loop in this embodiment have been
matched when the high frequency signal is fed through the
signal feeding line 143. As a result, the two-shaft hinge
antenna 1 in this embodiment can be applied to one of the
third generation of mobile communication (3G) systems,
Bluetooth systems and wireless broadband (Wi-Fi) systems.
Also, a plurality of through holes formed on the major con-
ductor 10, the first vice conductor 121 and the second vice
conductor 141 are configured for the fastening to the external
housing (e.g. the housing of the foldable electronic device).
Because the major conductor 10, the first vice conductor 121
and the second vice conductor 141 are formed from punch-
pressed metal plates, the major conductor 10, the first vice
conductor 121 and the second vice conductor 141 are not
limited in size or shape.

[0037] Next, please referto FIG. 1B, which is an assembled
schematic view of the two-shaft hinge antenna according to
the first embodiment of the present invention. From FIG. 1B,
the assembled structure of the aforementioned FIG. 1A can be
clearly seen. The first insertion hole, which is provided on the
end of the stretching arm 101 on a side of the major conductor
10, is configured to be penetrated by the torque device 122
that is then fastened to the major conductor 10 by the fasten-
ing elements. The stretching arm 1210 on a side of the first
vice conductor 121 is mounted to the other end of the torque
device 122. After finishing the assembling of the abovemen-
tioned components, the structure of the first rotating element
is constructed. The second insertion hole 1031, which is
provided on the end of the stretching arm 103 on the other side
of the major conductor 10, is configured to be penetrated by
the first coaxial inner conductor (not shown in FIG. 1B) and
the second coaxial inner conductor (not shown in FIG. 1B)
within the assembled connection device 142 which are then
fastened to the major conductor 10 by the fastening elements.
Thereafter, the connection plate 1410 of the second vice
conductor 141 is mounted to an end of the connection device
142 and fastened by the fastening elements. After finishing
the assembling of the abovementioned components, the struc-
ture of the second rotating element is constructed. Lastly, the
signal feeding line 143 for feeding a high frequency signal is
further inserted into the connection device. Thus, the entire
structure of the two-shaft hinge antenna 1 is constructed. The
two-shaft hinge antenna 1 of the present embodiment is an
assembled structure of that illustrated in FIG. 1A, so the
detailed structure of the two-shaft hinge antenna 1 will not be
described again.

[0038] Next, please refer to FIG. 2, which is another explo-
sive view of the two-shaft hinge antenna according to the first
embodiment of the present invention. The structure shown in
FIG. 2 is obviously similar to that of FIG. 1A and thus will not
be described in detail. The structure shown in FIG. 2 differs
from that of FIG. 1A in the structures of the second vice
conductor 141 and first coaxial unit 1422 of the second rotat-
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ing element. Specifically, the second vice conductor 141 is
mainly mounted on the first coaxial unit 1422, so the structure
of the second vice conductor 141 is modified only for the
structure of the first coaxial unit 1422. The structure of the
first coaxial unit 1422 can be referred to that illustrated in
FIG. 1A, i.e. the structure of the first coaxial unit 1422 is
formed into a convex ring shape by the combination of the
engaging portion 1422a and the integrally extended head
portion 14225. However, as shown in FIG. 2, although the
structure of the first coaxial unit 1422 is formed by the com-
bination of the engaging portion 1422a and the integrally
extended head portion 14225, the shaped thereof is designed
to be L-shaped. Since the first coaxial unit 1422 is main
configured to be penetrated by the signal feeding line 143,
with the L.-shaped design of the first coaxial unit 1422 accord-
ing to the present embodiment, the signal feeding line 143 can
penetrate the first coaxial unit 1422 without being formed into
a bent shape. Compared to the convex ring design of the first
coaxial unit 1422 in FIG. 1A, the present embodiment
enables users to operate with greater convenience.

[0039] Next, please refer to FIG. 3A, which is an explosive
view of a two-shaft hinge antenna according to a second
embodiment of the present invention. As shown in FIG. 3A,
the two-shaft hinge antenna 2 comprises a major conductor
10, a first rotating element 12 and a second rotating element
16, wherein both sides ofthe major conductor 10 are provided
with opposing stretching arms 101 and 103, respectively, the
ends of the stretching arms 101 and 103 are provided with a
first insertion hole 1011 and a second insertion hole 1031,
respectively. The firstinsertion hole 1011 is configured for the
assembling and holding of the first rotating element 12. The
first rotating element 12 further includes a first vice conductor
121 and a torque device 122. With the design of the torque
device 122, the first vice conductor 121 is rotatable with
respect to the major conductor 10. The structures and assem-
bling manner of'the first vice conductor 121 and torque device
122 are identical to those of the aforementioned first embodi-
ment, so the detailed description thereof would not be made.
A second insertion hole 1031 provided on the end of the other
stretching arm 103 of the major conductor 10 is configured for
the assembling of a second rotating element 16. The second
rotating element 16 further comprises a signal feeding line
1610 for transmitting a high frequency signal; a positive end
signal lead 1610a and a negative end signal lead 16105; and a
microwave base plate 161 having a signal feed-in section
1611 and a grounding section 1612, wherein the signal feed-
in section 1611 can be electrically connected to the positive
end signal lead 1610a of the signal feeding line 1610, and the
grounding section 1612 includes a fixing pad 16124 for fixing
the negative end signal lead 16104 of the signal feeding line
1610 to the grounding section 1612.

[0040] Moreover, the two-shaft hinge antenna 2 also com-
prises a connection device 160 having a metal clip 1601 and
a rotating member 1602, wherein one end of the rotating
member 1602 is fastened to the second insertion hole 1031 of
the major conductor 10 by the second fastening element 1603
and the third fastening element 1604, while the other end
thereof is held by the metal clip 1601. With the combination
of the metal clip 1601 and the rotating member 1602, the
connection device 160 is accomplished. Further, the metal
clip 1601 of the connection device 160 needs to be connected
to a signal pad 1611a of the microwave base plate 161. Since
the signal pad 1611« is electrically connected to the positive
end signal lead 1610qa of the signal feeding line 1610, the high
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frequency signal can be transmitted to the rotating member
1602 via the metal clip 1601, and further transmitted to the
major conductor and the torque device 122 connected thereto
for forming an antenna loop with the first vice conductor 121.
In a preferred embodiment of the present invention, the signal
feeding line 1610 can be a coaxial cable having a separated
pair of the positive end signal lead 1610a and the negative end
signal lead 16105. The positive end signal lead 1610a of the
signal feeding line 1610 will be electrically connected to the
signal pad 1611a, while the negative end signal lead 161056 of
the signal feeding line 1610 is connected to the microwave
base plate 161 through the fixing pad 1612a (as a connection
to ground), so as to prevent the positive end signal lead 1610a
from short-circuiting due to the radiation interference of the
microwave base plate 161, thus the high frequency signal can
be received or sent. Since the microwave base plate 161 of the
present embodiment is connected to an outer housing (e.g. the
housing of the foldable electronic device), after the negative
end signal lead 16105 of the signal feeding line 1610 is
connected to the microwave base plate 161 (as a connection to
ground) through the fixing pad 16124, components connected
to the outer housing (e.g. the housing of the foldable elec-
tronic device), such as the major conductor 10, the first vice
conductor 121 and the torque device 122, are integrally con-
nected to form a common ground. An antenna loop is formed
with the aforementioned structure.

[0041] In addition, in a preferred embodiment of the
present invention, the abovementioned microwave base plate
161 can be a printed circuit board (PCB), the signal feed-in
section 1611 thereon includes the signal pad 1611a capable of
optionally forming a matching circuit. Such matching circuit
can be an L.C circuit formed with inductors and capacitors.
Therefore, by adjusting the impedance design of the L.C cir-
cuit, the high frequency signal to be matched can be selected
or adjusted. In accordance with the description above, in the
present invention, a desired operational bandwidth may be
further adjusted by the matching circuit and then fed to the
positive end signal lead 16104 of the signal feeding line 1610
for transmitting a high frequency signal to an internal circuit
(such as an internal circuit of the foldable electronic device).
Alternatively, the high frequency signal emitted from the
internal circuit (such as an internal circuit of the foldable
electronic device) is transmitted through the matching circuit
for adjusting to a desired operational bandwidth and to the
internal circuit (such as an internal circuit of the foldable
electronic device) again via the positive end signal lead 1610a
of'the signal feeding line 1610. It should be noted that, in the
present embodiment, the matching circuit is adapted to adjust
the working bandwidth of the antenna loop. Therefore, the
two-shaft hinge antenna 2 of the present embodiment can be
applied to one of the third generation of mobile communica-
tion (3G) systems, Bluetooth systems and wireless broadband
(Wi-Fi) systems. Also, a plurality of through holes formed on
the major conductor 10, the first vice conductor 121 and the
second vice conductor 141 are configured for the fastening to
the external housing (e.g. the housing of the foldable elec-
tronic device).

[0042] Next, please referto FIG. 3B, which is an assembled
schematic view of the two-shaft hinge antenna according to
the second embodiment of the present invention. From FIG.
3B, the assembled structure of the aforementioned FIG. 1A
can be clearly seen. The first insertion hole, which is provided
on the end of the stretching arm 101 on a side of the major
conductor 10, is configured to be penetrated by the torque
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device 122 that is then fastened to the major conductor 10 by
the fastening elements. The stretching arm 1210 on a side of
the first vice conductor 121 is mounted to the other end of the
torque device 122. After finishing the assembling of the
abovementioned components, the structure of the first rotat-
ing element is constructed. The second insertion hole 1031,
which is provided on the end of the stretching arm 103 on the
other side of the major conductor 10, is configured to be
penetrated by the rotating member 1602 of the connection
device 160 which is then fastened to the major conductor 10
by the fastening elements. Thereafter, the rotating member
1602 is held by the metal clip 1601. After finishing the assem-
bling of the metal clip 1601 and the rotating member 1602,
the structure of the connection device 160 is constructed.
Further, one end of the metal clip 1601 of the connection
device 160 needs to be connected to a signal pad 1611a of the
microwave base plate 161. Since the signal pad 1611a is
electrically connected to the positive end signal lead 16104 of
the signal feeding line 1610, the high frequency signal can be
transmitted to the rotating member 1602 via the metal clip
1601, and further transmitted to the major conductor 10 and
the torque device 122 connected thereto for forming an
antenna loop with the first vice conductor 121. Thus, the
entire structure of the two-shaft hinge antenna 2 is con-
structed. The two-shaft hinge antenna 2 of the present
embodiment is an assembled structure of that illustrated in
FIG. 3A, so the detailed structure of the two-shaft hinge
antenna 2 will not be described again.

[0043] Next, please refer to FIG. 4A, which is another
explosive view of the two-shaft hinge antenna according to
the second embodiment of the present invention. The struc-
ture shown in FIG. 4A is obviously similar to that of FIG. 3A
and thus will not be described in detail. The structure shown
in FIG. 4A differs from that of FIG. 3A in that the second
insertion hole 1031, which is provided on the end of the
stretching arm 103 on one side of the major conductor 10, is
configured for the mounting of a second rotating element 18.
The second rotating element 18 further comprises a signal
feeding line 1810 configured for transmitting a high fre-
quency signal and having a positive end signal lead 1810a and
anegative end signal lead 18105; and a microwave base plate
181 having a signal feed-in section 1811 and a grounding
section 1812, wherein the signal feed-in section 1811
includes a signal pad 1811a which can be electrically con-
nected to the positive end signal lead 1810a of the signal
feeding line 1810, and the grounding section 1812 includes a
fixing pad 1812« for fixing the negative end signal lead 18105
of'the signal feeding line 1810 to the grounding section 1812.

[0044] The two-shaft hinge antenna 2 further comprises a
connection device 180 including a rotating member 1801a
first gear 1802, a second gear 1803 and a fixing member
18034 for securing the second gear 1803, wherein the rotating
member 1801 penetrates the first gear 1802, and is fastened to
the second insertion hole 1031 of the major conductor 10 by
asecond fastening element 1084 and a third fastening element
1805. After the second gear 1803 and the fixing member
18034 are assembled, the second gear 1803 would engage the
first gear 1802, accomplishing the connection device 180.
Further, one end of the fixing member 1801 of the connection
device 180 needs to be connected to the signal pad 1811a of
the microwave base plate 181. Since the signal pad 1811a is
electrically connected to the positive end signal lead 18104 of
the signal feeding line 1810, the high frequency signal can be
transmitted to the engaged second gear 1803 and first gear
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1802 via the fixing member 1803 a, and further transmitted to
the major conductor 10 and the torque device 122 connected
thereto for forming an antenna loop with the first vice con-
ductor 121. Similarly, in a preferred embodiment of the
present invention, the signal feeding line 1810 can be a
coaxial cable including a separated pair of the positive end
signal lead 1810q and the negative end signal lead 18105. The
positive end signal lead 18104 of the signal feeding line 1810
is electrically connected to the signal pad 18114, while the
negative end signal lead 18105 of the signal feeding line 1810
is connected to the microwave base plate 181 through a fixing
pad 18124 (as a connection to ground), so as to prevent the
positive end signal lead 1810a from short-circuiting due to
the radiation interference of the microwave base plate 181,
thus the high frequency signal can be received or sent. Since
the microwave base plate 181 of the present embodiment is
connected to an outer housing (e.g. the housing of the foldable
electronic device), after the negative end signal lead 18105 of
the signal feeding line 1810 is connected to the microwave
base plate 181 (as a connection to ground) through the fixing
pad 1812a, components connected to the outer housing (e.g.
the housing of the foldable electronic device), such as the
major conductor 10, the first vice conductor 121 and the
torque device 122, are integrally connected to form a common
ground. An antenna loop is formed with the aforementioned
structure.

[0045] In addition, the abovementioned microwave base
plate 181 can be a printed circuit board (PCB), the signal
feed-in section 1811 thereon includes the signal pad 1811a
capable of optionally forming a matching circuit. Such
matching circuit can be an LC circuit formed with inductors
and capacitors. Therefore, by adjusting the impedance design
of'the L.C circuit, the high frequency signal to be matched can
be selected or adjusted. In accordance with the description
above, in the present invention, a desired operational band-
width may be further adjusted by the matching circuit and
then fed to the positive end signal lead 1810a of the signal
feeding line 1810 for transmitting a high frequency signal to
an internal circuit (such as an internal circuit of the foldable
electronic device). Alternatively, the high frequency signal
emitted from the internal circuit (such as an internal circuit of
the foldable electronic device) is transmitted through the
matching circuit for adjusting to a desired operational band-
width and to the internal circuit (such as an internal circuit of
the foldable electronic device) again via the positive end
signal lead 18104 of the signal feeding line 1810. It should be
noted that, in the present embodiment, the matching circuit is
adapted to adjust the working bandwidth of the antenna loop.
Therefore, the two-shaft hinge antenna 2 of the present
embodiment can be applied to one of the third generation of
mobile communication (3G) systems, Bluetooth systems and
wireless broadband (Wi-Fi) systems. Also, a plurality of
through holes formed on the major conductor 10 and the first
vice conductor 121 are configured for the fastening to the
external housing (e.g. the housing of the foldable electronic
device).

[0046] Next, please refer to FIG. 4B, which is another
assembled schematic view of the two-shaft hinge antenna
according to the second embodiment of the present invention.
From FIG. 4B, the assembled structure of the aforementioned
FIG. 4A can be clearly seen. The first insertion hole, which is
provided on the end of the stretching arm 101 on a side of the
major conductor 10, is configured to be penetrated by the
torque device 122 that is then fastened to the major conductor
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10 by the fastening elements. The stretching arm 1210 on a
side of the first vice conductor 121 is mounted to the other end
of'the torque device 122. After finishing the assembling of the
abovementioned components, the structure of the first rotat-
ing element is constructed. The second insertion hole 1031,
which is provided on the end of the stretching arm 103 on the
other side of the major conductor 10, is configured to be
penetrated by the rotating member 1801 of the connection
device 180 which penetrates the first gear 1802 and is then
fastened to the major conductor 10 by the fastening elements.
Thereafter, the second gear 1803 and the fixing member
18034 are assembled, then the second gear 1803 would
engage the first gear 1802, and the connection device 180 is
constructed. Further, one end of the fixing member 1803a of
the connection device 180 needs to be connected to the signal
pad 1811a of the microwave base plate 181. Since the signal
pad 1811a is electrically connected to the positive end signal
lead 1810a of'the signal feeding line 1810, the high frequency
signal can be transmitted to the engaging second gear 1803
and first gear 1802 via the fixing member 18034, and further
transmitted to the major conductor 10 and the torque device
122 connected thereto for forming an antenna loop with the
first vice conductor 121. Thus, the entire structure of the
two-shaft hinge antenna 2 is constructed. The two-shaft hinge
antenna 2 of the present embodiment is an assembled struc-
ture of that illustrated in FIG. 4A, so the detailed structure of
the two-shaft hinge antenna 2 will not be described again.

[0047] Next, please refer to FIG. 5A, which is an explosive
view of the two-shaft hinge antenna according to the third
embodiment of the present invention. The structure shown in
FIG. 5A is obviously similar to those of FIG. 3A or 4A and
thus will not be described in detail. The structure shown in
FIG. 5A differs from those of FIG. 3A or 4A in that the second
insertion hole 1031, which is provided on the end of the
stretching arm 103 on one side of the major conductor 10, is
configured for the mounting of a second rotating element 20.
The second rotating element 20 further comprises a signal
feeding line 2010 configured for transmitting a high fre-
quency signal and having a positive end signal lead 2010a and
anegative end signal lead 20105; and a microwave base plate
201 having a signal feed-in section 2011 and a grounding
section 2012, wherein the signal feed-in section 2011
includes a signal pad 2011a¢ which can be electrically con-
nected to the positive end signal lead 2010a of the signal
feeding line 2010, and the grounding section 2012 includes a
fixing pad 2012q for fixing the negative end signal lead 20105
of'the signal feeding line 2010 to the grounding section 2012.

[0048] Moreover, the two-shaft hinge antenna 3 also com-
prises a connection device which is a metal spring sheet 202
with a geometric shape. As one end of the metal spring sheet
202 is mounted to an end of the stretching arm on a side of the
major conductor 10, the other end thereof further needs to be
connected to the signal pad 2011a of the microwave base
plate 201. Since the signal pad 2011ais electrically connected
to the positive end signal lead 2010a of the signal feeding line
2010, the high frequency signal can be transmitted to the
major conductor and the torque device 122 connected thereto,
via the metal spring sheet 202, for forming an antenna loop
with the first vice conductor 121. Similarly, in a preferred
embodiment of the present invention, the signal feeding line
2010 can be a coaxial cable having a separated pair of the
positive end signal lead 2010a and the negative end signal
lead 20105. The positive end signal lead 2010a of the signal
feeding line 2010 will be electrically connected to the signal
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pad 20114, while the negative end signal lead 20105 of the
signal feeding line 2010 is connected to the microwave base
plate 201 through the fixing pad 2012« (as a connection to
ground), so as to prevent the positive end signal lead 2010a
from short-circuiting due to the radiation interference of the
microwave base plate 201, thus the high frequency signal can
be received or sent. Since the microwave base plate 201 of the
present embodiment is connected to an outer housing (e.g. the
housing of the foldable electronic device), after the negative
end signal lead 20105 of the signal feeding line 2010 is
connected to the microwave base plate 201 (as a connection to
ground) through the fixing pad 20124, components connected
to the outer housing (e.g. the housing of the foldable elec-
tronic device), such as the major conductor 10, the first vice
conductor 121 and the torque device 122, are integrally con-
nected to form a common ground. An antenna loop is formed
with the aforementioned structure.

[0049] In addition, the abovementioned microwave base
plate 201 can be a printed circuit board (PCB), the signal
feed-in section 2011 thereon includes the signal pad 2011a
capable of optionally forming a matching circuit. Such
matching circuit can be an LC circuit formed with inductors
and capacitors. Therefore, by adjusting the impedance design
of'the L.C circuit, the high frequency signal to be matched can
be selected or adjusted. In accordance with the description
above, in the present invention, a desired operational band-
width may be further adjusted by the matching circuit and
then fed to the positive end signal lead 20104 of the signal
feeding line 2010 for transmitting a high frequency signal to
an internal circuit (such as an internal circuit of the foldable
electronic device). Alternatively, the high frequency signal
emitted from the internal circuit (such as an internal circuit of
the foldable electronic device) is transmitted through the
matching circuit for adjusting to a desired operational band-
width and to the internal circuit (such as an internal circuit of
the foldable electronic device) again via the positive end
signal lead 20104 of the signal feeding line 2010. It should be
noted that, in the present embodiment, the matching circuit is
adapted to adjust the working bandwidth of the antenna loop.
Therefore, the two-shaft hinge antenna 3 of the present
embodiment can be applied to one of the third generation of
mobile communication (3G) systems, Bluetooth systems and
wireless broadband (Wi-Fi) systems. Also, a plurality of
through holes formed on the major conductor 10 and the first
vice conductor 121 are configured for the fastening to the
external housing (e.g. the housing of the foldable electronic
device).

[0050] Next, please refer to FIG. 5B, which is another
assembled schematic view of the two-shaft hinge antenna
according to the third embodiment of the present invention.
From FIG. 5B, the assembled structure of the aforementioned
FIG. 5A can be clearly seen. The first insertion hole, which is
provided on the end of the stretching arm 101 on a side of the
major conductor 10, is configured to be penetrated by the
torque device 122 that is then fastened to the major conductor
10 by the fastening elements. The stretching arm 1210 on a
side of the first vice conductor 121 is mounted to the other end
of'the torque device 122. After finishing the assembling of the
abovementioned components, the structure of the first rotat-
ing element is constructed. The stretching arm 103 on the
other side of the major conductor 10 is configured for the
direct connection of the connection device, that is, the metal
spring sheet 202. Further, the other end of the metal spring
sheet 202 needs to be connected to the signal pad 2011a of the
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microwave base plate 201. Since the signal pad 2011a is
electrically connected to the positive end signal lead 20104 of
the signal feeding line 2010, the high frequency signal can be
transmitted, via the metal spring sheet 202, to the major
conductor 10 and the torque device 122 connected thereto for
forming an antenna loop with the first vice conductor 121.
Thus, the entire structure of the two-shaft hinge antenna 3 is
constructed. The two-shaft hinge antenna 3 of the present
embodiment is an assembled structure of that illustrated in
FIG. 5A, so the detailed structure of the two-shaft hinge
antenna 3 will not be described again.

[0051] Next, please refer to FIG. 6A, which is another
explosive view of the two-shaft hinge antenna according to
the third embodiment of the present invention. The structure
shown in FIG. 6A is obviously similar to that of FIG. 5A and
thus will not be described in detail. The structure shown in
FIG. 6A differs from that of FIG. 5A in the second rotating
element 22 connected to the stretching arm 103 on one side of
the major conductor 10. The second rotating element 22 fur-
ther comprises a signal feeding line 2210 configured for
transmitting a high frequency signal and having a positive end
signal lead 2210a and a negative end signal lead 22105; and a
microwave base plate 221 having a signal feed-in section
2211 and a grounding section 2212, wherein the signal feed-
in section 2211 includes a signal pad 2211a which can be
electrically connected to the positive end signal lead 22104 of
the signal feeding line 2210, and the grounding section 2212
includes a fixing pad 2212« for fixing the negative end signal
lead 22105 of the signal feeding line 2210 to the grounding
section 2212.

[0052] Moreover, the two-shaft hinge antenna 3 also com-
prises a connection device which is ametal clip 222. After one
end of the metal clip 222 holds the stretching arm on a side of
the major conductor 10, the other end thereof further needs to
be connected to the signal pad 2211a of the microwave base
plate 221. Since the signal pad 2211ais electrically connected
to the positive end signal lead 22104 of the signal feeding line
2210, the high frequency signal can be transmitted to the
major conductor and the torque device 122 connected thereto,
via the metal clip 222, for forming an antenna loop with the
first vice conductor 121. Similarly, in a preferred embodiment
of'the present invention, the signal feeding line 2210 canbe a
coaxial cable having a separated pair of the positive end signal
lead 22104 and the negative end signal lead 22105. The posi-
tive end signal lead 2210a of the signal feeding line 2210 will
be electrically connected to the signal pad 2211a, while the
negative end signal lead 22105 of the signal feeding line 2210
is connected to the microwave base plate 221 through the
fixing pad 2212a (as a connection to ground), so as to prevent
the positive end signal lead 22104 from short-circuiting due
to the radiation interference of the microwave base plate 221,
thus the high frequency signal can be received or sent. Since
the microwave base plate 221 of the present embodiment is
connected to an outer housing (e.g. the housing of the foldable
electronic device), after the negative end signal lead 22105 of
the signal feeding line 2210 is connected to the microwave
base plate 221 (as a connection to ground) through the fixing
pad 2212a, components connected to the outer housing (e.g.
the housing of the foldable electronic device), such as the
major conductor 10, the first vice conductor 121 and the
torque device 122, are integrally electrically connected to
form a common ground. An antenna loop is formed with the
aforementioned structure.
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[0053] In addition, as mentioned above, the microwave
base plate 201 can be a printed circuit board (PCB), a signal
feed-in section 2211 thereon includes the signal pad 2211a
capable of optionally forming a matching circuit. Such
matching circuit can be an LC circuit formed with inductors
and capacitors. Therefore, by adjusting the impedance design
of'the L.C circuit, the high frequency signal to be matched can
be selected or adjusted. In accordance with the description
above, in the present invention, a desired operational band-
width may be further adjusted by the matching circuit and
then fed to the positive end signal lead 2210a of the signal
feeding line 2210 for transmitting a high frequency signal to
an internal circuit (such as an internal circuit of the foldable
electronic device). Alternatively, the high frequency signal
emitted from the internal circuit (such as an internal circuit of
the foldable electronic device) is transmitted through the
matching circuit for adjusting to a desired operational band-
width and to the internal circuit (such as an internal circuit of
the foldable electronic device) again via the positive end
signal lead 22104 of the signal feeding line 2210. It should be
noted that, in the present embodiment, the matching circuit is
adapted to adjust the working bandwidth of the antenna loop.
Therefore, the two-shaft hinge antenna 3 of the present
embodiment can be applied to one of the third generation of
mobile communication (3G) systems, Bluetooth systems and
wireless broadband (Wi-Fi) systems. Also, a plurality of
through holes formed on the major conductor 10 and the first
vice conductor 121 are configured for the fastening to the
external housing (e.g. the housing of the foldable electronic
device).

[0054] Next, please refer to FIG. 6B, which is another
assembled schematic view of the two-shaft hinge antenna
according to the third embodiment of the present invention.
From FIG. 6B, the assembled structure of the aforementioned
FIG. 6A can be clearly seen. The first insertion hole, which is
provided on the end of the stretching arm 101 on a side of the
major conductor 10, is configured to be penetrated by the
torque device 122 that is then fastened to the major conductor
10 by the fastening elements. The stretching arm 1210 on a
side of the first vice conductor 121 is mounted to the other end
of'the torque device 122. After finishing the assembling of the
abovementioned components, the structure of the first rotat-
ing element is constructed. Further, one end of the metal clip
222 needs to be connected to the signal pad 2211a of the
microwave base plate 221. Since the signal pad 2211aq is
electrically connected to the positive end signal lead 2210a of
the signal feeding line 2210, the high frequency signal can be
transmitted, via the metal clip 222, to the major conductor 10
and the torque device 122 connected thereto for forming an
antenna loop with the first vice conductor 121. Thus, the
entire structure of the two-shaft hinge antenna 3 is con-
structed. The two-shaft hinge antenna 3 of the present
embodiment is an assembled structure of that illustrated in
FIG. 6A, so the detailed structure of the two-shaft hinge
antenna 3 will not be described again.

[0055] Next, please refer to FIG. 7, which is a schematic
view showing the application of the first embodiment in a
foldable electronic device. As shown in FIG. 7, a foldable
electronic device 7 at least comprises a rotating mechanism
701, a first housing 70 and a second housing 72, wherein the
first housing 70 and the second housing 72 are integrally
connected through the rotating mechanism 701, so that the
first housing 70 and the second housing 72 make relative
rotational displacement about the rotating mechanism 701. In
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a preferred embodiment of the present invention, the foldable
electronic device 7 is a laptop. Thus, the first housing 70 is a
housing accommodating the displaying screen of the laptop,
and the second housing 72 is a housing accommodating the
keyboard and motherboard of the laptop. The rotating mecha-
nism 701 is provided with an accommodating space for the
two-shaft hinge antenna to be disposed therein. Therefore, the
present invention is characterized by the integration of a metal
bulk antenna and the rotating mechanism 701 for forming the
two-shaft hinge antenna 1. As such, the two-shaft hinge
antenna 1 formed by incorporating the rotating mechanism
701 may not only provide the torque required in the rotation
of'the first housing 70 and the second housing 72, but also be
formed to have the function of an antenna. The abovemen-
tioned two-shaft hinge antenna 1 formed by incorporating the
rotating mechanism 701 has the same structure as the two-
shaft hinge antenna 1 of the first embodiment (as shown in
FIG. 1B), thus the detailed description therefor will not be
provided.

[0056] In the case that the two-shaft hinge antenna 1 of the
first embodiment of the present invention (as shown in FIG.
1B) is disposed in the foldable electronic device 7, in the
two-shaft hinge antenna 1, the rotating mechanism 701 is
replaced by the torque device 122 and the connection device
142. In addition, connection to the first housing 70 or the
second housing 72 can be made through the major conductor
10, the first vice conductor 121 and the second conductor 141
in the two-shaft hinge antenna. It is to be understood that, for
the present invention, the material of the first housing 70 or
the second housing 72 is not limited. Accordingly, the first
housing 70 and the second housing 72 can both be made of
metal. Alternatively, one of the first housing 70 and the second
housing 72 can be metallic, while the other one may be
non-metallic. Furthermore, in the case that one or more pairs
of the rotating mechanisms 701 are provided on the foldable
electronic device, the two-shaft hinge antenna 1 of the present
invention may be selectively provided in one of the rotating
mechanisms 701, which is not limited in the present inven-
tion, either.

[0057] Moreover, because the first coaxial unit 1422, the
second coaxial unit 1423, the major conductor 10, the first
vice conductor 121, the second vice conductor 141 and the
torque device 122 are formed from punch-pressed metal
plates, after the major conductor 10, the first vice conductor
121 or the first and second vice conductors 121 and 141 are
connected to the first housing 70 or the second housing 72, as
the negative end signal lead 1431 of the signal feeding line
143 is connected to the first coaxial unit 1422, it means the
negative end signal lead 1431 of the signal feeding line 143 is
electrically connected to the first coaxial unit 1422, the sec-
ond coaxial unit 1423, the major conductor 10, the first vice
conductor 121, the second vice conductor 141 and the torque
device in a collective manner, forming a common ground.
Apparently, the working bandwidth of the antenna loop in the
present embodiment has been matched as the signal feeding
line 143 feeds the high frequency signal. Therefore, the two-
shaft hinge antenna 1 of the present embodiment can be
applied to one of the third generation of mobile communica-
tion (3G) systems, Bluetooth systems and wireless broadband
(Wi-Fi) systems. Also, in the present embodiment, since the
hinge structure itself is utilized as an antenna structure, there
is no need to additionally install a micro scale antenna. As a
result, the circuits can be substantially simplified without
affecting the quality of high frequency signal transmission

Apr. 16, 2015

and reception. Thus, the effects of structure stabilization,
assembly simplification and appearance unification can be
achieved, thereby promoting the product quality.

[0058] It should also be noted that the present embodiment
is not limited to the two-shaft hinge antenna 1 used in the
foldable electronic device 7, and for example, another two-
shaft hinge antenna 1 shown in FIG. 2 can be disposed in the
foldable electronic device 7. Alternatively, the two-shaft
hinge antennas 2 and 3 shown in FIGS. 3B, 4B, 5B, 6B, for
example, may be disposed in the foldable electronic device.
In addition, according to the structure of the foldable elec-
tronic device to be assembled, the design for the connection to
the foldable electronic device can be adjusted. Since the two-
shaft hinge antennas 1, 2, 3 mentioned herein have been
described above, they will not be elaborated again.

[0059] Although the present invention has been disclosed
with the abovementioned preferred embodiments, these
embodiments are not intended to limit the present invention.
Alterations and modifications may be made by those skilled
in the art without departing from the spirit and scope of the
present invention. Therefore, the true scope of the present
invention shall be defined by the appended claims.

What is claimed is:

1. A two-shaft hinge antenna, comprising:

a major conductor provided with stretching arms on both
sides thereof, a firstinsertion hole and a second insertion
hole being provided on the ends of the stretching arms,
respectively;

a first rotating element configured to be mounted to the first
insertion hole of the stretching arm on a side of the major
conductor, wherein the first rotating element comprises:
a first vice conductor, a stretching arm on a side thereof

is provided with a first fitting hole;

atorque device including a rotating shaft and a plurality
of fastening elements, wherein one end of the rotating
shaft is mounted to the first insertion hole with a first
fastening element of the plurality of fastening ele-
ments, while the other end thereof penetrates the first
fitting hole of the first vice conductor for mounting the
first vice conductor to the torque device; and

a second rotating element configured to be mounted to the
second insertion hole of the stretching arm on the other
side of the major conductor, wherein the second rotating
element comprises:

a second vice conductor having a connecting plate with
a second fitting hole provided thereon;

a connection device, one end thereof being mounted to
the second insertion hole with a second fastening
element, while the other end thereof penetrating the
second fitting hole of the second vice conductor, the
second vice conductor being mounted to the connec-
tion device with a third fastening element; and

a signal feeding line having a positive end signal lead
and a negative end signal lead, wherein the signal
feeding line is inserted into the connection device and
integrally mounted to the connection device with the
third fastening element, in order to transmit a high
frequency signal to the major conductor, and further
to the torque device connected to the major conductor
for forming an antenna loop together with the first
vice conductor.

2. The two-shaft hinge antenna of claim 1, wherein the

connection device comprises a first coaxial unit, a second
coaxial device, a first coaxial inner conductor and a second
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coaxial inner conductor, after a front end of the second
coaxial inner conductor at a stopping section and an end of the
first coaxial inner conductor are assembled with each other, a
rod portion of the first coaxial inner conductor is inserted into
an accommodation recess of the first coaxial unit, and is
engaged with an engaging portion of the first coaxial unit
through a thread structure formed on an inner surface of the
second coaxial unit, thereafter, a rod portion of the second
coaxial inner conductor is assembled to the second insertion
hole with the second fastening element, and a head portion
integrally extending from the engaging portion of the first
coaxial unit penetrates the second fitting hole of the second
vice conductor for the assembling of the third fastening ele-
ment.

3. The two-shaft hinge antenna of claim 2, wherein the
positive end signal lead of the signal feeding line is electri-
cally connected to the first coaxial inner conductor, and the
negative end signal lead is electrically connected to the first
coaxial unit.

4. The two-shaft hinge antenna of claim 2, wherein the first
coaxial unit includes an insulating layer wrapping the first
coaxial inner conductor, and the second coaxial unit includes
an insulating layer wrapping the second coaxial inner con-
ductor.

5. A two-shaft hinge antenna, comprising:

a major conductor provided with stretching arms on both
sides thereof;,

a first rotating element configured to be mounted to the
stretching arm on a side of the major conductor, wherein
the first rotating element comprises:

a first vice conductor, a stretching arm on a side thereof
is provided with a first fitting hole;

atorque device including a rotating shaft and a plurality
of fastening elements, wherein one end of the rotating
shaft is mounted to the major conductor with a first
fastening element, while the other end thereof pen-
etrates the first fitting hole of the first vice conductor
for mounting the first vice conductor to the torque
device; and
a second rotating element configured to be mounted to the
stretching arm on the other side of the major conductor,
wherein the second rotating element comprises:

a signal feeding line configured to transmit a high fre-
quency signal and having a positive end signal lead
and a negative end signal lead;

a microwave base plate having a signal feed-in section
and a grounding section, the signal feed-in section
including a signal pad electrically connected to the
positive end signal lead of the signal feeding line, and
the grounding section including a fixing pad for fixing
the negative end signal lead of the signal feeding line
to the grounding section; and

a connection device, one end thereof being connected to
the signal pad of the microwave base plate, while the
other end thereof being connected to the major con-
ductor for transmitting the high frequency signal to
the major conductor, and further to the torque device
connected to the major conductor for forming an
antenna loop together with the first vice conductor.

6. The two-shaft hinge antenna of claim 5, wherein the
connection device includes a metal clip and a rotating mem-
ber, one end of the rotating member is mount to the major
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conductor with a second fastening element and a third fasten-
ing element, while the other end thereof is held by the metal
clip.

7. The two-shaft hinge antenna of claim 5, wherein the
connection device includes a rotating member, a first gear, a
second gear and a fixing member for securing the second gear,
the rotating member penetrates the first gear and is mounted
to the major conductor with a second fastening element and a
third fastening element, the second gear engages the first gear
after the assembling of the second gear and the fixing mem-
ber.

8. The two-shaft hinge antenna of claim 5, wherein the
connection device is a metal spring sheet with a geometric
shape, one end of the metal spring sheet with the geometric
shape is connected to the signal pad of the microwave base
plate, while the other end thereof'is connected to an end of the
stretching arm on a side of the major conductor.

9. The two-shaft hinge antenna of claim 5, wherein the
connection device is a metal clip, one end of the metal clip is
connected to the signal pad of the microwave base plate,
while the other end thereof is held at an end of the stretching
arm on a side of the major conductor.

10. A foldable electronic device, comprising at least a
rotating mechanism, a first housing and a second housing, the
rotating mechanism including an accommodating space and a
two-shaft hinge antenna disposed in the accommodating
space, the rotating mechanism enabling the firsthousing to be
rotatable with respect to the second housing, wherein the
two-shaft hinge antenna comprises:

a major conductor connected to the first housing and pro-
vided with opposing stretching arms on both sides
thereof;

a first rotating element configured to be mounted to the
stretching arm on a side of the major conductor, wherein
the first rotating element comprises:

a first vice conductor, a stretching arm on a side thereof
is provided with a first fitting hole;

atorque device including a rotating shaft and a plurality
of fastening elements, wherein one end of the rotating
shaft is mounted to the major conductor with a first
fastening element, while the other end thereof pen-
etrates the first fitting hole of the first vice conductor
for mounting the first vice conductor to the torque
device; and

a second rotating element configured to be mounted to the
stretching arm on the other side of the major conductor.

11. The foldable electronic device of claim 10, wherein the
second rotating element comprises:

a second vice conductor having a connecting plate with a
second fitting hole provided thereon;

a connection device, one end thereof being mounted to the
second insertion hole with a second fastening element,
while the other end thereof penetrating the second fitting
hole of the second vice conductor, the second vice con-
ductor being mounted to the connection device with a
third fastening element; and

a signal feeding line having a positive end signal lead and
a negative end signal lead, wherein the signal feeding
line is inserted into the connection device and integrally
mounted to the connection device with the third fasten-
ing element, in order to transmit a high frequency signal
to the major conductor and the first housing connected
thereto, and further to the torque device connected to the
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major conductor for forming an antenna loop together
with the first vice conductor and the second housing
connected thereto.
12. The foldable electronic device of claim 11, wherein the
connection device comprises a first coaxial unit, a second
coaxial device, a first coaxial inner conductor and a second
coaxial inner conductor, after a front end of the second
coaxial inner conductor at a stopping section and an end of the
first coaxial inner conductor are assembled with each other, a
rod portion of the first coaxial inner conductor is inserted into
an accommodation recess of the first coaxial unit, and is
engaged with an engaging portion of the first coaxial unit
through a thread structure formed on an inner surface of the
second coaxial unit to construct the connection device, there-
after, a rod portion of the second coaxial inner conductor is
assembled to the major conductor with the second fastening
element, and a head portion integrally extending from the
engaging portion of the first coaxial unit penetrates the sec-
ond fitting hole of the second vice conductor for the assem-
bling of the third fastening element.
13. The foldable electronic device of claim 12, wherein the
positive end signal lead of the signal feeding line is electri-
cally connected to the first coaxial inner conductor for trans-
mitting the high frequency signal to the second coaxial inner
conductor through the first coaxial inner conductor, and fur-
ther to the major conductor and the first housing connected
thereto through the second coaxial inner conductor; while the
negative end signal lead of the signal feeding line is electri-
cally connected to the first coaxial unit and the second coaxial
unit.
14. The foldable electronic device of claim 10, wherein the
second rotating element comprises:
a signal feeding line configured to transmit a high fre-
quency signal and having a positive end signal lead and
a negative end signal lead;

a microwave base plate having a signal feed-in section and
a grounding section, the signal feed-in section including
a signal pad electrically connected to the positive end
signal lead of the signal feeding line, and the grounding
section including a fixing pad for fixing the negative end
signal lead of the signal feeding line to the grounding
section; and
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a connection device, one end thereof being connected to
the signal pad of the microwave base plate, while the
other end thereof being connected to the major conduc-
tor for transmitting the high frequency signal to the
major conductor and the first housing connected thereto,
and further to the torque device connected to the major
conductor for forming an antenna loop together with the
first vice conductor and the second housing connected
thereto.

15. The foldable electronic device of claim 14, wherein the
connection device includes a metal clip and a rotating mem-
ber, one end of the rotating member is mount to the major
conductor with a second fastening element and a third fasten-
ing element, while the other end thereof is held by the metal
clip.

16. The foldable electronic device of claim 14, wherein the
connection device includes a rotating member, a first gear, a
second gear and a fixing member for securing the second gear,
the rotating member penetrates the first gear and is mounted
to the major conductor with a second fastening element and a
third fastening element, the second gear engages the first gear
after the assembling of the second gear and the fixing mem-
ber.

17. The foldable electronic device of claim 14, wherein the
connection device is a metal spring sheet with a geometric
shape, one end of the metal spring sheet with the geometric
shape is connected to the signal pad of the microwave base
plate, while the other end thereof'is connected to an end of the
stretching arm on a side of the major conductor.

18. The foldable electronic device of claim 14, wherein the
connection device is a metal clip, one end of the metal clip is
connected to the signal pad of the microwave base plate,
while the other end thereof is held at an end of the stretching
arm on a side of the major conductor.

19. The foldable electronic device of any one of claim 10,
wherein the first housing is configured to accommodate a
displaying screen, and the second housing is configured to
accommodate a keyboard and a motherboard.
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