woO 2009/011515 A1 |10 0 OO T O 0

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization Vd”Ij

) IO O T O 5O

International Bureau

(43) International Publication Date
22 January 2009 (22.01.2009)

(10) International Publication Number

WO 2009/011515 Al

(51) International Patent Classification:
HOIQ 9/30 (2006.01)

(21) International Application Number:
PCT/KR2008/004058

(22) International Filing Date: 10 July 2008 (10.07.2008)

(25) Filing Language: Korean

(26) Publication Language: English

(30) Priority Data:
20-2007-0011532
10-2008-0019575

13 July 2007 (13.07.2007)
3 March 2008 (03.03.2008)

KR
KR

(71) Applicant (for all designated States except US): MENIX
CO., LTD [KR/KR]; 539, Youngsan-Dong, Yuseong-Gu,
Daejeon 305-500 (KR).

(72) Inventors; and

(75) Inventors/Applicants (for US only): KIM, KEYNG
HUN [KR/KR]; 201-1102, Hansun 2 Cha Apt., Jung-
nim-ri, Gwangdo-myeon, Tongyeong-si, Gyeongsang-
nam-do 650-761 (KR). PARK, SEUNG KYO [KR/KR];
112-1501, Gangbyeon Apt., Mannyeon-dong, Seo-gu,
Daejeon 302-741 (KR). KIM, CHAN KUK [KR/KR];

808-1001, Banseok Maeul Apt,
Yuseong-gu, Daejeon 305-750 (KR).

Banseok-dong,

(74) Agents: JUNG, Yong Joo et al.; 504, Jooeun-Leaderstel,

921, Doonsan-dong, Seo-gu, Daejeon 302-828 (KR).
(81) Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,
AOQ, AT, AU, AZ,BA, BB, BG, BH, BR, BW, BY, BZ, CA,
CH, CN, CO, CR, CU, CZ, DE, DK, DM, DO, DZ, EC, EE,
EG, ES, FI, GB, GD, GE, GH, GM, GT, HN, HR, HU, ID,
1L, IN, IS, JP, KE, KG, KM, KN, KP,KZ, LA, LC, LK, LR,
LS, LT, LU, LY, MA, MD, ME, MG, MK, MN, MW, MX,
MY, MZ, NA, NG, NI, NO, NZ, OM, PG, PH, PL, PT, RO,
RS, RU, SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TJ, TM,
TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.
(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,
FR, GB,GR, HR, HU, IE, IS, IT, LT, LU, LV, MC, MT, NL,
NO, PL, PT, RO, SE, SI, SK, TR), OAPI (BF, BJ, CF, CG,
CIL, CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG).

Published:
with international search report

(54) Title: EXTENDABLE SWIVEL ANTENNA

[Fig. 7]

132s
132d
132b

131133132
ST

(57) Abstract: Disclosed is an extendable swivel antenna,
specifically a swivel antenna with enhanced durability, which
can prevent deformation of a hinge unit and an outermost
antenna covering the hinge unit. The swivel antenna includes:
a power feeding unit 110 electrically connected to a terminal
200; an antenna unit 120 for transmitting a radio wave received
from an external to the power feeding unit 110, which is folded
in multiple stages and can extend; and a hinge unit 130 for
connecting between the power feeding unit 110 and the antenna
unit 120 and for swiveling the antenna unit 120, wherein the
hinge unit 130 includes an insertion portion 131 connected
to the antenna unit 120, a recess portion 132 connected to the
power feeding unit 110 and having a step portion 132s whose
diameters of one side and the other side are different from each
other, and a hinge pin 133 for fixing the an insertion portion
131 and the recess portion 132, wherein the antenna unit 120

includes a whip antenna 121 fixed to the insertion portion 131, one or more road antennas 122, 123, and 124 to be folded about the
whip antenna 121, and wherein one side 132c of the recess portion 132 whose internal diameter is smaller than that of the other
side 132d of the recess portion 132 is housed in the outermost road antenna 124 of the folding one or more road antennas 122,

123, and 124.
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Description

EXTENDABLE SWIVEL ANTENNA
Technical Field

The present invention relates to an extendable swivel antenna, and more particularly
to an extendable swivel antenna with enhanced durability, which can prevent de-
formation of a hinge unit and an outermost antenna covering the hinge unit.
Background Art

Generally, antennas for transmitting/receiving radio waves can be classified into a
road antenna, and a microstrip antenna, etc. Recently, according to the trend of
reduction in the thickness and the size of various terminals, space for an antenna to be
housed in the terminal is reduced. Therefore, an extendable road antenna has become
commercially available, whose length is shortened to be housed and lengthened to be
used according to its usable frequency bands as needed.

According to recent rapid increase in the use of terminals provided with a digital
multimedia broadcasting (DMB) function, it becomes the trend that many terminals are
employing a swivel antenna, which allows use of an extendable road antenna bendable
in various angles in order to receive good quality of radio waves.

FIG. 1 illustrates a conventional swivel antenna inserted into a terminal, and FIG. 2
illustrates the swivel antenna in FIG. 1, which has been extended and is swiveling.
Further, FIG. 3 illustrates a conventional swivel antenna to be inserted into a terminal.

Referring to FIGs. 1 and 2, a conventional swivel antenna 10 includes a power
feeding unit 11 electrically connected to a terminal 20, an antenna unit 12 folded in
multiple stages, and a hinge unit 13 provided between the power feeding unit 11 and
the antenna unit 12. In normal times, the swivel antenna 10 is folded in multiple stages
to be seated in a space 20a provided in the terminal 20. In contrast, while receiving
radio waves, the stages of the antenna unit 12 are extended for use of the swivel
antenna 10. Here, the antenna unit 12 includes a whip antenna 12a with elasticity, and
thus is prevented from damage when the antenna unit 12 is swiveled by the hinge unit
13. This swivel antenna 10 swivels in a predetermined direction R1 around a hinge pin
13a of the hinge unit 13 as an axis.

In the above-mentioned conventional swivel antenna 10, force is applied from the
upper portion to the lower portion of the antenna unit 12 in order to insert the antenna
unit 12 folded in the multiple stages into the terminal 20. However, as shown in FIG. 2,
if a force F1 in an inclined direction is applied to the antenna unit 12, the hinge unit 13
is bent in a direction R2 opposite to a bending direction, resulting in cracks in a recess

portion 13b thereof. The above deformation or damage of the hinge unit 13 decreases
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durability of the swivel antenna 10, and leads to customer dissatisfaction.
Disclosure of Invention

Technical Problem

The present invention has been made to solve the above problems, and an object of
the present invention is to provide a swivel antenna with enhanced durability, which
can prevent deformation of a hinge unit and an outermost antenna covering the hinge
unit.
Technical Solution

A swivel antenna according to the present invention includes: a power feeding unit
110 electrically connected to a terminal 200; an antenna unit 120 for transmitting radio
waves received from the outside to the power feeding unit 110, the antenna unit 120
being folded in multiple stages to be extendable and retractable, and a hinge unit 130
for connecting between the power feeding unit 110 and the antenna unit 120 and for
swiveling the antenna unit 120, wherein the hinge unit 130 includes: an insertion
portion 131 connected to the antenna unit 120, a recess portion 132 connected to the
power feeding unit 110 and having a step portion 132s in which diameters of one side
and the other side are different from each other, and a hinge pin 133 for fixing the
insertion portion 131 and the recess portion 132, wherein the antenna unit 120
includes: a whip antenna 121 fixed to the insertion portion 131, and one or more road
antennas 122, 123, and 124 to be folded about the whip antenna 121, and wherein one
side 132c of the recess portion 132 whose internal diameter is smaller than that of the
other side 132d of the recess portion 132 is housed in the outermost road antenna 124
of the folding one or more road antennas 122, 123, and 124. Here, a folded end portion
124s of the outermost road antenna 124 is located at the step portion 132s of the recess
portion 132. Further, one side 132c of the recess portion 132 has a diameter smaller
than that of the folded end portion 124s of the outermost road antenna 124, and the
other side 132d of the recess portion 132 has a diameter larger than that of the folded
end portion 124s of the outermost road antenna 124.
Advantageous Effects

According to an extendable swivel antenna of the present invention, a third road
antenna formed at the outermost one of antenna units folded in multiple stages houses
one side of a recess portion, thereby a coupling portion of a hinge unit is prevented
from deformation by external force.

Further, according to the present invention, since the hinge unit is protected by the
antenna unit, durability is relatively increased, so that user's confidence in products is

increased.

Brief Description of the Drawings
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[11] The foregoing and other objects, features and advantages of the present invention
will become more apparent from the following detailed description when taken in

conjunction with the accompanying drawings in which:

[12] FIG. 1 is a diagram illustrating a conventional swivel antenna inserted in a terminal;

[13] FIG. 2 is a diagram illustrating the swivel antenna in FIG. 1, which has been
extended and is swiveling;

[14] FIG. 3 is a diagram illustrates a conventional swivel antenna is being inserted into a
terminal;

[15] FIG. 4 is a diagram illustrating a swivel antenna inserted in a terminal according to

an embodiment of the present invention;

[16] FIG. 5 is a cross-sectional diagram of a swivel antenna according to an embodiment
of the present invention;

[17] FIG. 6 is a plan diagram illustrating the swivel antenna in FIGs. 4 and 5 whose
antenna unit is extended;

[18] FIG. 7 is a perspective diagram illustrating a main portion of a swivel antenna
according to an embodiment of the present invention; and

[19] FIG. 8 is a diagram illustrating a swivel antenna is being inserted into a terminal
according to the present invention.

Mode for the Invention

[20] Hereinafter, an extendable swivel antenna according to the present invention will
now be described in detail with reference to the accompanying diagrams and em-
bodiments. The present invention will omit the details of unrelated portions in the de-
scriptions in order to describe clearly, and in the following descriptions, the same
elements will be designated by the same reference numeral.

[21] First, the extendable swivel antenna according to an embodiment of the present
invention will be described.

[22] FIG. 4 shows a diagram illustrating a swivel antenna inserted in a terminal according
to an embodiment of the present invention, and FIG. 5 shows a cross-sectional diagram
of a swivel antenna according to an embodiment of the present invention. Further, FIG.
6 shows a plan diagram illustrating the swivel antenna in FIGs. 4 and 5 whose antenna
unit is extended.

[23] Referring to FIGs. 4 to 6, the swivel antenna 100 according to an embodiment of the
present invention may include a power feeding unit 110, an antenna unit 120 and a
hinge unit 130. The swivel antenna 100 according to the present invention is kept
within a space 200a provided in a terminal 200. Since the hinge unit 130 is housed by
the folded antenna unit 120, the hinge unit 130 of the swivel antenna 100 is pre-

liminarily prevented from damage by a force applied for seating the swivel antenna
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100 into the terminal 200.

[24] First, a power feeding unit 110 transmits received radio waves to the terminal 200
connected thereto. Substantially, the power feeding unit 110 may be fixed to the
terminal 200. Further, the power feeding unit 110 serves as a passage in order for an
antenna unit 120 and the hinge unit 130 (to be described below) to be extended to the
outside of the terminal 200. This power feeding unit 110 includes a fixing guide 110a
for fixing a lower portion of the hinge unit 130, which helps the swivel antenna 100
not to be separated from the terminal 200. The fixing guide 110a includes a plate
spring with elasticity, etc., and thus elastically fixes the hinge unit 130. It should be
understood by those skilled in the art that this power feeding unit 110 may be made
with various changes in form, and thus the above-mentioned description is not
intended to limit the power feeding unit 110 of the present invention.

[25] The antenna unit 120 is folded in multiple stages to be extendable and retractable,
and transmits received radio waves to the power feeding unit 110. More particularly,
the antenna unit 120 includes a whip antenna 121 with elasticity and the first to third
road antennas 122 to 124 to be folded in multiple stages around the whip antenna 121.
The whip antenna 121 is located at the innermost when the antenna unit 120 is folded,
and is made of a material with elasticity in order to prevent deformation of the
extended antenna unit 120. Here, a hinge unit 130 (to be described below) is fixed at
one side of the whip antenna 121, and a head unit 121a having a relatively larger
diameter than a body is formed at the opposite side, so that the first road antenna 122 is
prevented from being separated at a time of extending. The first to third road antennas
122 to 124 are designed as a hollow bar-type antenna to be sequentially folded around
the whip antenna 121. The end portions of one side the folded first to third road
antennas 122 to 124 are seated to the hinge unit 130 (to be described below), re-
spectively. In the opposite-side end portions, latch members 122a to 124a are formed
in order for the upper end portion of the road antenna not to be separated.

[26] According to the present invention, the third road antenna 124 formed at the
outermost of the antenna unit 120 houses a part of a recess portion 132 of the hinge
unit 130 (to be described below), thereby preventing deformation of the recess portion
132 by external force. That is, one side of the end portion 124s of the third road
antenna 124 is seated to a part of the recess portion 132. In the opposite-side end
portion, a head 124b is included, which is formed by molding on the latch member
124a. According to the present invention, there are illustrated three road antennas, but
it will be apparent to those skilled in the art that the number of the road antennas may
be one or two, as well as three or more.

[27] The hinge unit 130 is connected between the power feeding unit 110 and the antenna

unit 120 in order to swivel the antenna unit 120. More particularly, the hinge unit 130
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includes an insertion portion 131, the recess portion 132, and a hinge pin 133
connecting them with each other. One side of the insertion portion 131 presses and
fixes one side of the whip antenna 121 of the antenna unit 120. The other side thereof
includes a protruding portion in which a housing hole for housing the hinge pin 133 is
formed. In one side of the recess portion 132, the protruding portion of the insertion
portion 131 is housed, and a groove portion provided with a housing hole for housing
the hinge pin 133 is formed. In the other side, the power feeding unit 110 is connected.
A guide member 132a is provided in the recess portion 132 in order to swivel the
antenna unit 120. Further, a stopper 132b is provided at a distal end of the recess
portion 132, which helps the hinge unit 130 not to be separated from the power feeding
unit 110. The present invention will omit the detailed descriptions of swiveling
operations of the antenna unit 120 which can be usually implemented by using the
hinge unit 130. According to the present invention, the recess portion 132 includes a
step portion 132s in which the diameters of one side connected to the hinge pin 133
and the other side connected to the power feeding unit 110 are different from each
other. Here, one side of the recess portion 132 has a diameter smaller than that of the
end portion 124s of the third road antenna 124 to be folded, and the other side of a
recess portion 132 has a diameter larger than that of the end portion 124s of the third
road antenna 124 to be folded. That is, the folded end portion 124s of the third road
antenna 124 is seated to the step portion 132s of the recess portion 132, so that one side
of a recess portion 132 is housed in the third road antenna 124.

FIG. 7 shows a perspective diagram illustrating a main portion of a swivel antenna
100 according to an embodiment of the present invention.

As shown in FIG. 7, the antenna unit 120 is folded in multiple stages, and each end
portion is sequentially seated at the hinge unit 130. First, one side of the whip antenna
121 is fixed in the insertion portion 131. The first road antenna 122 houses the whip
antenna 121 into its hollow inside, and the end portion to be folded is seated at the
insertion portion 131. The second road antenna 123 houses the first road antenna 122
into its hollow inside, and the end portion to be folded is seated at the insertion portion
131. The third road antenna 124 houses the second road antenna 123 into its hollow
inside, and the end portion 124s to be folded is seated at the recess portion 132. Here,
the end portions of the first road antenna 122 and the second road antenna 123 to be
folded may be seated at the recess portion 132, but are not limited to. According to the
present invention, one side 132c of the recess portion 132 coupled with the hinge pin
133 includes the stopper 132b, and has a diameter smaller than that of the other side
132d of the recess portion 132 connected to the power feeding unit 110. Therefore, the
step portion 132s is formed between one side 132¢ and the other side 132d of the
recess portion 132. The end portion 124s of the folded third road antenna 124 is seated
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at the step portion 132s. An aperture portion for housing the second road antenna 123
is formed at the end portion 124s of the folded third road antenna 124. Therefore, the
third road antenna 124 houses one side 132c¢ of the recess portion 132 in a hollow
inside.

FIG. 8 shows a diagram illustrating a swivel antenna is being inserted into a terminal
according to the present invention.

As shown in FIG. 8, the swivel antenna 100 according to the present invention can be
inserted into a space 200a provided in the terminal 200 with the antenna unit 120
folded completely. That is, before the swivel antenna 100 is inserted into the terminal
200, only the outermost third road antenna 124 is exposed to the outside. The folded
end portion 124s of the third road antenna 124 is seated at the recess portion 132, so
that houses one side of the recess portion 132. One side of the recess portion 132
housed in the third road antenna 124 substantially houses a portion where the insertion
portion 131 and the recess portion 132 are coupled by the hinge pin 133. Therefore, the
swivel antenna 100 is structured such that the third road antenna 124 houses the
coupling portion of the hinge unit 130 susceptible to external force, and thus force F1
for inserting the swivel antenna 100 into the terminal 200 does not affect to the
coupling portion of the hinge unit 130.

According to the embodiment of the present invention, since the third road antenna
124 formed at the outermost of the antenna unit 120 houses one side 132c of the recess
portion 132, it can prevent deformation of the coupling portion of the hinge unit 130
by external force. That is, since a portion where the insertion portion 131 and the
recess portion 132 of the hinge unit 130 are coupled by the hinge pin 133 is sub-
stantially a swiveling portion of the antenna unit 120, it may be relatively susceptible
to external force. Therefore, when the swivel antenna 100 is inserted into the terminal
200, the third road antenna 124 located at the outermost houses one side of the recess
portion 132 of the hinge unit 130, so that the coupling portion of the hinge unit 130 is
not affected by external force. As a result, durability of the swivel antenna 100 is
relatively increased, so that user's confidence in products is increased.

The present invention is not intended to limit to embodiments thereof. Further, it will
be understood by those skilled in the art that various changes in form and details may
be made therein without departing from the spirit and scope of the invention as defined

by the appended claims.
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Claims

An extendable swivel antenna comprising:

a power feeding unit 110 electrically connected to a terminal 200;

an antenna unit 120 for transmitting radio waves received from the outside to the
power feeding unit 110, the antenna unit 120 being folded in multiple stages to
be extendable and retractable; and

a hinge unit 130 for connecting between the power feeding unit 110 and the
antenna unit 120 and for swiveling the antenna unit 120, wherein

the hinge unit 130 comprises: an insertion portion 131 connected to the antenna
unit 120; a recess portion 132 connected to the power feeding unit 110 and
having a step portion 132s in which diameters of one side and the other side are
different from each other; and a hinge pin 133 for fixing the an insertion portion
131 and the recess portion 132,

the antenna unit 120 comprises: a whip antenna 121 fixed to the insertion portion
131; and one or more road antennas 122, 123, and 124 to be folded about the
whip antenna 121, and

one side 132c of the recess portion 132 whose internal diameter is smaller than
that of the other side 132d of the recess portion 132 is housed in the outermost
road antenna 124 of the folding one or more road antennas 122, 123, and 124.
The extendable swivel antenna as claimed in claim 1, wherein a folded end
portion 124s of the outermost road antenna 124 is located at the step portion 132s
of the recess portion 132.

The extendable swivel antenna as claimed in claim 2, wherein one side 132¢ of
the recess portion 132 comprises a diameter smaller than that of the folded end
portion 124s of the outermost road antenna 124, and the other side 132d of the
recess portion 132 has a diameter larger than that of the folded end portion 124s

of the outermost road antenna 124.
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[Fig. 1]
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[Fig. 2]
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