DUAL- DI RECTIONAL HHNGE 1. Field of the Invention The present invention
relates to a hinge for a portable device such as a nobile phone, a

not ebook conputer, or a PDA (Personal Digital Assistant), and nore
particultarly to a dual-directional hinge which can be rotated about a
hori zontal pintle and a vertical axle. 2. Description of Related Art A
portabl e device such as a nobil e phone, a notebook conputer, or a PDA

(Personal Digital Assi Sta@gﬁ-ﬁ@bﬂ‘lﬁ%ﬁﬁ@@t}ﬁnd a nonitor (or panel)
y by a y Lthe

pivotally mounted on the bo I'nge. conventional hinge, the

nmoni tor cgn beI\dt rneﬁwab ut only a horizontal axis to change the vertical
vi ewi ng aﬁgF Ql;t:&h‘?: Bﬁoﬁe turned left or right to change the horizontal

viewi ng angle. Therefore, the invention provides a dual-directional hinge
to mitigate or Theyiresest itwentivorelatastio artedgefatd pomablddeviteisachlai act i ve of
the present invention is to provide a dual-directional hinge which can be

turned abgwbiR Pz 8 Rbidbodkicondifledoy 8D £ fPersaﬂz}lﬁaiggﬁaPﬁﬁsi%hgc hhges.

advant ages and _novef features of the inventifon wll “becone noré apparent
accompany g SERHEE & nASeRERE Pl Bhesgrhich teh feybtaslabowa vi ow of &
AUl e etal pintia and A werrionl axle.
2. Description of Related Art
A portable device such as a mobile phone, a notebook computer, or a
PDA (Personal Digital Assistant) generally has a body and a monitor (or panel)
pivotally mounted on the body by a hinge.
By the conventional hinge, the monitor can be turned about only a
horizontal axis to change the vertical viewing angle, and cannot be turned left or
right to change the horizontal viewing angle.
Therefore, the invention provides a dual-directional hinge to mitigate or
obviate the aforementioned problems.
The main objective of the present invention is to provide a
dual-directional hinge which can be turned about a horizontal axis and a vertical
axis.
Other objectives, advantages and novel features of the invention will
become more apparent from the following detailed description when taken in

conjunction with the accompanying drawings.

IN THE DRAWINGS

Fig. 1 is a perspective view of a dual-directional hinge in accordance

with the present invention;



with the present invention; | Fig. 2 is an expl oded perspective view of the
dual - directional hinge in Fig. 1; Fig. 3 is a front plan view of the

dual -directional hinge; Fig. 4 is a schematic view of a portable device
assepbled with the dual-directional hinge; Fig. 5is a side plan view of

t he dual -directional hinge; Fig. 6 is an operational side plan view of the
dual -directional hinge being turned about a horizontal pintle; Fig. 7 is a

top plan view Ofi%. Egsg ?{pgild%ﬁ '3 1vaﬂ\zfé9@o ﬂ'f&ddtﬁ'l-%regtlgﬁ ﬁﬁng@ﬁ{ ational

top plan Vi ew o i nge el ng turn bout a verti cal
axl e. P gference to Figs. 1- 4, a dual - directional hinge in accordance
with the'fresent invention can be assenbled in a portable device with a
body (20) and a nonitor (60), such as a nobil e phone, a notebook or a PDA
The hi nge has aFugL3sha§mtmﬂarstrlesvuqn[|bﬂiﬁtduabdneaﬂmraldl‘llﬁBQ, bei ng conposed of
a first upright arm (not nunbered) and a first lateral arm (not nunbered)

per pendi cul ar tpigt Ags Elsﬁﬁému@é v&lw oﬂé ?brtﬂi'l% cfelvi@etasm%%& wig thember  (10)
i s nounted under 'the nonitor he portabl e device. A non-circular

openi ng_( 131ég%8g§£%%§j‘ éhrough the first lateral armof the first

supportin A first positioning lug (12) and a second
positioning lug (13) are symmtrlcallgformed at two dianetrically
opposite sides . fhdasile PR yigvapf the dual-directional hinge;

Fig. 6 is an operational side plan view of the dual-directional hinge
being turned about a horizontal pintle;

Fig. 7 is a top plan view of the. dual-directional hinge; and

Fig. 8 is an operational top plan view of the dual-directional hinge being
turned about a vertical axle.

With reference to Figs. 1-4, a dual-directional hinge in accordance with
the present invention can be assembled in a portable device with a body (20) and
a monitor (60), such as a mobile phone, a notebook or a PDA.

The hinge has an L-shaped first supporting member (10), being
composed of a first upright arm (not numbered) and a first lateral arm (not
numbered) perpendicular to the first upright arm. The first supporting member
(10) is mounted under the monitor (60) of the portable device. A non-circular
opening (11) is defined through the first lateral arm of the first supporting
member (10). A first positioning lug (12) and a second positioning lug (13) are
symmetrically formed at two diametrically opposite sides of the non-circular
opening (11).

An L-shaped second supporting member (40), being composed of a

second upright arm (not numbered) and a second lateral arm (not numbered)
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opening (11). An L-shaped second supporting nenber (40), being conposed of
a second upright arm (not nunbered) and a second |ateral arm (not
nunbered) perpendicular to the second upright arm is rotatably nounted on
the pody (20) of the portable device and on the first supporting nenber
(10). Acircular opening (41) is defined through the second lateral arm
and aligned with the first non-circular opening (11). The second | ateral

armfurth : ; S ' ef.ined at .t

i et 11 oy aicub 06 taofd s ehs abfCRIPLA tnltE B 45% bhdP 2)

conmmuni cat .gQn witt%gtae .circylar opening (41). Athird positioning |ug (43)
is for rredotglesl?% hECHrs éﬁ&é’ﬂ thp disstrRyppartiiganamber (HYdAwirdnlathe second
positioning lug (13) on the first supporting nenber (10). A tube (44) is

hor i zont abpgning @4 I)as alefinky throagh tlkedsécont etesst aomcandalighdd Wit drsiount ed
on the body (20) of the portable device. A vertical axle (30) with a

non- ci r CUh &k cHEARS oﬁéﬁfhhcﬂ? 1% quees%P&W |8&al rm %&%’s%ﬁﬂgﬁ;&%o @gz ng (11)

is inserted through the®non-circular opening an ni ng

(41) to rotatably i,nstall the ,second supporting nmenper (40) on the first
support i nbes%(ﬁbvg\{y @?@5‘9‘*%?‘(9 g‘lar%g'%%fy 5&1‘33“?@ d{H%B‘éGHSE Openinge
vertical axle (30) and between the first supporting nenber (10) and second
suppor t i nilnenddn compunigation shthabe cinculad @peningf(43).doddrdpodtichimgal end of
the vertical axle (30) away fromthe first supporting nmenber. A first

L T A IO, L5 s 0 s
positioning lug (13) on the first supporting member (10). A tube (44) is
horizontally and rotatably inserted in the second upright arm and mounted on the
body (20) of the portable device.

A vertical axle (30) with a non-circular cross section corresponding to
the non-circular opening (11) is inserted through the non-circular opening (11)
and circular opening (41) to rotatably install the second supporting member (40)
on the first supporting member (10). A first washer (31) is provided outside the
vertical axle (30) and between the first supporting member (10) and second
supporting member (40).

A first collar (49) is fastened at a distal end of the vertical axle (30) away
from the first supporting member. A first resilient member (48) is provided
outside the vertical axle (30) and between the first collar (49) and the second
supporting member (40). A positioning ring (45) is received in the circular
opening (41) and provided outside the vertical axle (30), and has two protrusions
(46) formed at two diametrically opposite sides of an external circumference

thereof and respectively located in the apertures (42). A first resilient member

(48) is provided outside the vertical axle (30) and between the first collar (49)
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supporting nmenber (40). A positioning ring (45) is received in the circular
opening (41) and provided outside the vertical axle (30), and has two
protrusions (46) formed at two dianetrically opposite sides of an external
circunference thereof and respectively located in the apertures (42). A
first resilient menber (48) is provided outside the vertical axle (30) and
between the first collar (49) 3 and the positioning ring (45), and a second

washer (44)d e s%YérﬁﬁgAﬁ@L(wsWd secfopﬁ%%%gx&s{) 7')?9&6{%8&?5%&3&%11 atﬁ‘gd. the

positioning ri g 45 aped sea ei'ng coppose o Elrd
upri ght amandat arm..is. nouy at a free end of the
second Ia 5%15?313?%%13“'3’% @%ﬁc}heé’ﬂﬁﬂ@mﬂg@n&g‘ﬂﬁer (40). A circular hole
(5 1) is defined through the third upright armof the seat (50), and two

not ches (52) arAndeshapediseat @Oddjalmgdompomdfof(arthlrﬁuqughaaﬂnandaahlrd| de of
the third upright armof the seat (50). A horizontal p| ntle (53) has a

first parlatdaPirnfUshengddd 8xd BReicRd ofthe utoRdl rzﬂ' 05%%45 1) of the

seat (50), a second part (not nunbered) secure 0) of the

Bnd the sABREE ﬁ{@%@eﬁéhﬁ"%ﬁ%ﬁ f?cﬂ%"ffhegﬁsﬁ ﬂfravé’heihentﬁr“rgtt{‘é thes b

circul ar shaft forned at a distal end thereof and a non-circul ar
shaft (543 ef Htecseabﬁﬁ)éeaﬂd e Botches B2) srevespeabeladefingdatid frageside wher ei n
a dianeter of the circular shaft is smaller than that of the non-circul ar

shaft (543nd anehrishde obthechiré wpsighs Bah of (Heldeat 650)ecei ved in the hole (5 1)
of the third wupright armof the seat (50). A second collar (584) is

fastened on theaqiorGuhal pRited (53§ 3l a fivst SUef ot numbered) extending
through the circular hole (51) of the seat (50), a second part (not numbered)
secured in the body (20) of the portable device, and a flange (not numbered)
formed between the first part and the secénd part. The first part of the horizontal
pintle (53) has a circular shaft (55) formed at a distal end thereof and a
non-circular shaft (54) formed between the circular shaft (55) and the flange,
wherein a diameter of the circular shaft is smaller than that of the non-circular
shaft (54), and the non-circular shaft (54) is received in the hole (51) of the third
upright arm of the seat (50).

A second collar (584) is fastened on the circular shaft (55). A third

washer (56), a positioning disk (58), a second resilient member (582), and a
fourth washer (583) are in turn provided between the third upright arm and the
second collar (584). The third washer (56) has two ears (57) respectively located
in the notches (52) and two domes (561) formed at a surface facing the
positioning disk (58). The positioning disk (58) is provided outside the -
non-circular shaft (54) for turning along with the horizontal pintle (53), and has

multiple recesses (581) for positioning the domes (561) on the third washer (56).
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washer (56), a positioning disk (58), a second resilient nenber (582), and
a fourth washer (583) are in turn provided between the third upright arm
and the second collar (584). The third washer (56) has two ears (57)
respecti'vely located in the notches (52) and two donmes (561) forned at a
surface facing the positioning disk (58). The positioning disk (58) is
provi ded outside the non-circular shaft (54) for turning along with the

horizontal pintigg ﬁgépepﬁeg)dﬁ%gsﬁre@;%gl)ﬁg f38hembuildr (69, 1RES! 11 Oni ng

t he dones (561) on t reference to Fi gs. 4-6,

when a user ises the no 6 ond suppor ti er (40)
Al ong i ¢ FESOHE SEPPOFNg IBEBber A AaHs i 1b5 TS SuPBP&BWEB’%’E’?H@éStube
(44), and the seat (50) is rotated about the horizontal pintle (53), so
t he noni t mtated@bousthetubed4pand the seat(b@pistratatekalous thehetizantalipinligh t he
tube (44) and the horizontal pintle (53). Wien the nonitor (60) is in a

certain ﬁsz?' §d O ﬁHﬁﬁo@(%O? 1§/&ﬁ~ﬁ¢d:%omsndriz%a1ta&es aaaiﬁﬁngiﬁroﬁghqﬁe the

third was (56) can ocated in the correspon ing recesses (58 1) to
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vertical axle (30), the first _supporting rrenber é}é along wth the
vertical pesitionsuelhane verticebpesitipe, hedommes (56 phof thedbirdsvasher (Gfdyamnd t he
seat (50) until the third positioning lug (43) abuts the first positioning

lug (12) e lddacedsiochis dopes: pdnd@m%m:ehseg (68 B) to pdsttiei treanonitbe(609r | zont al
vi ewi ng angl e of the nonitor (6 is changed. It is to be understood,

nowever L1 YA Al UREOKS] o0 AR Rbl Rt ehrbnes of the
monitor (60) is horizontally turned about the vertical axle (30), the first
supporting member (10) along with the vertical axle is rotated about the second
supporting member (40} and the seat (50) until the third positioning lug (43)
abuts the first positioning lug (12) or the second positioning lug (13). Therefore,
the horizontal viewing angle of the monitor (60) is changed.

It is to be understood, however, that even though numerous
characteristics and advantages of the present invention have been set forth in the
foregoing description, together with details of the structure and function of the
invention, the disclosure is illustrative only, and changes may be made in detail,
especially in matters of shape, size, and arrangement of parts within the

principles of the invention to the full extent indicated by the broad general

meaning of the terms in which the appended claims are expressed.



foregoi ng description, together with details of the structure and function
of the invention, the disclosure is illustrative only, and changes may be
made in detail, especially in matters of shape, size, and arrangenent of
parts wi'thin the principles of the invention to the full extent indicated
by the broad general neaning of the terns in which the appended clains are
expressed. 5 CLAIMS: 1. A dual-directional hinge conprising: a first
supporting menbgi( %@%.havi ng a first upright arm a first lateral arm
per pendi cul ar t It‘ ‘rst upright arrn, and a non-circul ar opening (11)
defined through the first lateral arm a vertical axle (30) with a
non-circul ar cr és8 detdirsntiendldrimgencprhprisiugh t he non-circul ar opening (11)
of the first supporting nenber (10), and having a first collar (49)

f ast d at di Sir i LARY ' .
Fggoﬁglesugpo?ti?\g %S%E?rt%f;h:ﬁ?\% Ig@g;i‘)gg%é‘itjprl %é‘u}{t%g?dlmanqu_g{sl@?%g) : _
ateral a r e _second upri ar and a circular openin
(41) def %@@g ?‘@gdg‘ﬁﬁjt‘%ethég‘éﬁt&ﬂ’f@? 8Ly afgfi oprfdrapatneaingfdile (30) P °
extending. thro %? the circular opening (4 1) to enable the first

et Broy

supportin gothesfinsh lpteat arm;t he vertical axle (30) to rotate about
the second supporting nenber (40); a seat (50) having a third lateral arm

nounted on a diasVaﬂticahﬁlxlef(?)t)ﬁﬂ(ithsaem{ldirbﬁ‘lfaﬁEﬁJss@5&30&%@%@9@%@%}@t arm

perpendicular to the third lateral arm and a circular ) defi ned

through tig dopléite By b5 Hin (1) HM8e first supporting member (10), and having a
first collar (49) fastened at a distal end away from the first supporting member
(10);

a second supporting member (40) having a second upright arm, a second
lateral arm perpendicular to the second upright arm, and a circular opening (41)
defined through the second lateral arm, the vertical axle (30) extending through
the circular opening (41) to enable the first supporting member (10) along with
the vertical axle (30) to rotate about the second supporting member (40);

a seat (50) having a third lateral arm mounted on a distal end of the
second lateral arm, a third upright arm perpendicular to the third lateral arm, and
a circular hole (51) defined through the third upright arm; and

a horizontal pintle (53) having a first part rotatably extending through
the circular hole (51) of the seat (50), a second part, a flange between the first
part and the second part, and a second collar (584) fastened at a distal end of the
first part.

2. The dual-directional hinge as claimed in claim 1, wherein the vertical
axle (30) has a first washer (31) provided outside the vertical axle (30) and

. between the first supporting member (10) and second supporting member (40);
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a horizontal pintle (53) having a first part rotatably extendi ng through
the circular hole (5 1) of the seat (50), a second part, a flange between
the first part and the second part, and a second collar (584) fastened at
a distal' end of the first part. 2. The dual-directional hinge as clained
in claiml, wherein the vertical axle (30) has a first washer (3 1)
provided outside the vertical axle (30) and between the first supporting

renber (a6)C Farichene RippraRe HerrTROPRiraiel b v Perkites JEOREHBURRCL | 1°

menber (40) further

opposite s of circul ar,o 4 and, i n nication with the
circul ar g‘ﬁ%ﬁf%etfl&%ﬁy OHp%g %lﬁi%ﬁ?% ,%prﬁ:@ﬂ%@gynmg&g, Q/é Wn the circul ar
openi ng (41) and provided outside the vertical axle (30) and having two

pr ot r usi opemmBlicatimnmeith she cinculdi aperting ¢41), ¢ popimingringd4s) micebred ext er nal
circunference of the positioning ring (45) and respectively located in the

aper t ur esiy l‘h%)mrc@lér'dp‘éhufge@lllb bR préBASS bufsid the 3@1‘&«%%{5&‘@%2%% dthe verti cal

axle (30) and between the first collar 49 an he po ning ring (45),

and cho poavipg SFBARY tfﬁ%lﬂé s P fofigta bﬁér«a‘é by PRSI FUGEOLE ¢ med |

claiml or 2, wherein the first supporting rrenber (10) further has a first
Tug (12) exernsl siewmdenenes ofithe pastiasdng singt(H8) and sasprefieslyllocated ind
symmetrically at two dianmetrically opposite sides of the non-circular
openi ng ( thk)apeetactst(He), aefiratitbsHiapp afenmbig (4R PRvidedButéide thevertidabaxdet hi r d

lug (43) forned on the second |ateral armand aligned with the second
(30) and between the first collar (49) and the positioning ring (45), and a second
washer (47) provided between the first resilient memi)er (48) and the positioning
ring (45).

3. The dual-diréctional hinge as claimed in claim 1 or 2, wherein the first
suppdrting member (10) further has a first lug (12) and a second lug (13) formed
on the first lateral arm and symmetrically at two diametrically opposite sides of
the non-circular opening (11); and the second supporting member (40) further
has a third lug (43) formed on the second lateral arm and aligned with the second
lug (13).

4. The dual-directional hinge as claimed in any one of the preceding
claims, wherein the first part of the horizontal pintle (53) comprises of a circular
shaft (55) formed at the distal end thereof, and a non-circular shaft (54) formed
between the circular shaft (55) and the flange, and has a third washer (56), a
positioning disk (58), a second resilient member (582), and a fourth washer
(583) in turn provided between the seat (50) and the second collar (584).

5. The dual-directional hinge as claimed in claim 4, wherein the seat (50)

has two notches (52) defined at two sides of the circular hole (51), and the third
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lug (13). 4. The dual -directional hinge as clained in any one of the
preceding clains, wherein the first part of the horizontal pintle (53)
conprises of a circular shaft (55) fornmed at the distal end thereof, and a
non-circul ar shaft (54) formed between the circular shaft (55) and the
flange, and has a third washer (56), a positioning disk (58), a second
resilient nmenber (582), and a fourth washer (583) in turn provided between

cl ai a1 Seaier ) SR ERR o P BEetRlblocaid A Mg MBbER LS 52) "G i mod at

two sides of the. circular hqgle (51), and the third 7 washer (56) has two
ears (57) resp CIE‘@éf‘E?L%H'@%@&alimngﬁé‘Sn@@%@kHéﬁ_’i}lm é. Ol'l'lﬁevdlﬁel)ndtheecti onal

hinge as clained in claim4 or 5, wherein the third washer (56) has at

| east onethioheagli1(56) drased lassteoreudéme g 56aF ifEndd 18t aPReFickomtRg Gesk (5
8); and the positioning disk (5 8) has nmultiple recesses (58 1 defi ned

oL 2 Sur ARG () O BARBIERIAS ol 80 BESLLAGAL PRl @t east one
el e e RV e B o Dihith " 2
dome (561).
7. The dual-directional hinge as claimed in any one of the preceding

claims, wherein the second supporting member (40) further has a tube (44)

rotatably mounted in the second upright arm.



