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{54)  Hinge structure for collapsible portable 'phone

(57}  To provide a novel hinge structure for a collaps- ;
icle portable phone, which is very convenient and highly FIGc.1
valuable on the market, the hinge struciure includes an
operating member (2) provided with a phone operating
porticn (1) on its surface; a display member (3), pivotatly
and collapsibly coupled with the operating member (2)
and provided with a display image field (6) in which
numerals andfor letters for phone numbers and/or
names may be displayed on its surface; and a biasing
mechanism S that may exhibit a closing biasing force for
biasing the display member (3) in a closing direction
between a closed condition that the display member (3)
is collapsed o the operating member (2) and a prede-
termined rotaticnal position A where the dispiay mem-
ber (3) is rotated to the operating member {2) in an
opening direction and may exhibit an opening biasing
force for biasing the display member (3) in the opening
direction between a fully opened condition that the dis-
play memper (3) is fuily opened io the operating merm-
ber {2} and a predetermined rotaliona)l pesition B where
the dispiay member (3) is rotated in the clesing direc-
tion. The biasing mechanism S is provided at & pivet
poriion (4) between the operating member (2) and the
display member (3).
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Description

BACKGROUND OF THE INVENTION

[o0C1] The present invention relates to a hinge
structure for & coltapsible pertable phone.

[0002] Recently, a variety of kinds and a variety of
specifications of portable phones have been proposed
in order to meet the consumers' needs under the cir-
© cumstances that portabie phones have been used more
and more.

[0003] Under such circumstances, there has been
propesed a collapsible portable phone composed of an
operating body provided with a phone operating portion
on its surace and a display body pivotally and collapsi-
bly coupled with the cperating body and provided with a
liquid crystal display image fieid that may dispiay Arabic
numerals or lefters such as names or phene numbers
on its surface. Not only may this type portable phone be
collapsed to be superior in portability and a malfunction
of the phone operating portion may be prevented when
the phone operating portion is protected or concealed in
the case where the portabie phone is put into a pocket
in the collapsed condition. On the other hand, this strue-
ture has an advantage that the user may enjoy the con-
versation comforiably because the overall length is
elongated when opened. In some cases, the user would
feel uncomfortabie unless g microphone portion Is close
to his or her mouth.

SUMMARY OF THE INVENTION

[o0c04] The present inventors have paid his atten-
tien to this type coilapsibie poriable phone and have
invented a hinge structure fer a novel collapsible porta-
bie pnone that is extremely convenient in use, extremely
high in commercial appiicability, and may cultivate or
rmotivate the consumers' heart to buy.

[0005] In order to attain this and other objects of the
present invention, there is provided a hinge structure for
a collapsible pertabie phaone, comprising: an operating
mermber provided with a phone operating portion on its
surface; a display member, pivotally and collapsibly cou-
pled with the operating member and provided with a dis-
play image field in which numerals and/or letters for
phone numbers and/or names may be displayed on its
surface; and a biasing mechanism that may exhibit a
closing biasing force for biasing the display member in a
closing direction between a closed condition that the
display member is collapsed to the operating member
and a predetermined rotational pasition where the dis-
play member is rotated to the operating mermber in an
opening direction and may exhibit an opening biasing
force for biasing the display member in the opening
direction between a fuily opened conditicn that the dis-
play member is fully opened to the operating member
and a predetermined rotational position where the dis-
play member is retated in the clesing direction, the bias-
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ing mechanism being provided at a pivot portion
between the operating memper and the display mem-
ber, wherein a rotary shaft coupled with the operating
member is provided, a bearing member provided with a
recess portion that may be engaged in a convex/con-
cave engagement manner with an elongate projection
provided in the rotary shatft is coupled with the dispiay
member. the elongate projection provided on the rotary
shat and the recess portion provided in the bearing
member are liable 1o engage with each cther from a dis-
engaged condition, when the rotary shatt is rotated rel-
ative tc the bearing member about an axis, so that a
rotational biasing force is generated between the rotary
shaft and the bearing member for rotating the rotary
shaft, the rotational biasing force is set so that the eton-
gate projecticn provided in the rotary shaft and the
recess portion provided in the bearing member are dis-
engaged away from each other so that the rotational
biasing ferce does not wark when the display member is
being rotated to the operating member between the pre-
determined rotaticnal positions, and the rotational bias-
ing force is set so that the elongate projection provided
on the rotary shaft and the recess porticn provided in
the bearing member are iiable to engage with each
other so that the dispiay member is rotated from the col-
lapsed cendition relative to the oparating member up to
the predetermined rotational position where the display
member is rotated in the opening direction and from the
opened condition that the display member is fully
opened to the operating member to the predetermined
rotational position that the display member is rotated in
the closing direction to thereby work as the closing bias-
ing force and the opening biasing force.

[0006] Alsc, according to a2 second aspect of the
invention, there is provided a hinge structure for a col-
lapsible portable phone, comprising: an operating mem-
ber provided with a phone operating portion on its
surface; a display member, pivetally and collapsibiy cou-
pled with the cperating member and provided with a dis-
play image field in which numerals and/or letters for
phone numbers and/or names may be displayed on its
surface; and a blasing mechanism that may exhibit a
closing biasing ferce for biasing the display memberin a
closing direction between a clesed condition that the
display member is collapsed tc the operating member
and a predetermined rotaticna! position where the dis-
play member is rotated to the operating member in an
opening direction and may exhibit an opening tiasing
force for biasing the display member in the opening
direction between a fully cpened condition that the dis-
play member is fully cpened to the operating member
and a predetermined rotational positien where the dis-
play member is rotated in the clesing direction, the bias-
ing mechanism being provided at a pivet portion
between the operating member and the dispiay mem-
ber, wherein a rotary shaft coupled with the operating
member is provided, a bearing member provided with
an eicngate projection that may be engaged in a con-
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vex/concave engagement manner with & recess portien
provided in the rotary shaft is coupled with the display
member, the recess portion provided on the rotary shat
and the elongated projection provided in the bearing
member are liable to engage with each other from a dis-
engaged cendition, when the rotary shatft is rotated rei-
ative to the bearing memter about an axis, so that a
rotational biasing force is generated between the rotary
shaft and the bearing member for rotating the rotary
shaft, the rotationa!l biasing force is set so that the
recess portion provided in the rotary shaft and the elon-
gate projection provided in the bearing memter are dis-
engaged away from each other so that the rotational
biasing force does not work when the display member is
being rotated 10 the operating member betwean the pre-
determined rotational positions, and the rotational bias-
ing force is set so that the recess portion pravided on
the rotary shaft and the eiongate projection provided in
the bearing member are liable to engage with each
other so that the display member is rotated from the col-
lapsed condition relative to the operating member up to
the predetermined rotationat position where the display
member is rotated in the opening direction and from the
cpened conditich that the dispiay member is fully
opened to the operating member to the predetermined
rotational positicn that the display mermber is rotated in
the closing direction to therety work as the closing bias-
ing force and the cpening biasing force.

{0007 According to a third aspect of the invention,
there is provided a hinge structure for 2 coilapsible port-
abte phene, cemprising: an operating member provided
with a phone operating portion on its surface; a display
member, pivetaily and coilapsibly coupled with the oper-
ating memger and provided with a display image field in
which numerals and/or letters for phone numbers and/or
narnes may be displayed on it surface; and a biasing
mechanism that may exhibit a closing biasing force for
biasing the display member in a closing direction
between a closed condition that the display member is
collapsed to the operating memper and a predeter-
mined rotational position where the display member is
rotatec to the operating member in an opening direction
and may exhibit an opening biasing force for biasing the
display member in the opening direction between a fully
opened condition that the display member is fully
opened to the operating member and a predetermined
rotational position where the display member is rotated
in the closing direction, the biasing mechanism being
provided at a pivet portion between the operating mem-
ber and the display member, wherein a rotary shaft cou-
cled with the display member is provided, a bearing
member provided with a recess porticn that may be
engaged in a convex/concave gngagement manner with
an elongate projection provided in the rotary shaft is
coupied with the operating member, the elongate pro-
jection provided on the rotary shat and the recess por-
tion provided in the bearing member are Hable 1o
engage with each other from a disengaged condition,
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when the rotary shaft is rotated relative to the bearing
member abeut an axis, so that a rotational biasing force
is generated between the rotary shaft and the bearing
member for rotating the rotary shaft, the rotationai bias-
ing force is set so that the elongate projection provided
in the rotary shait and the recess portion provided in the
bearing member are disengaged away front each other
so that the rotational biasing force does not work when
the display member is being rotated to the operating
member between the predetermined rotatioral posi-
dons, and the rotational biasing force is set so that the
elongate projection provided on the rotary shaft and the
recess portion provided in the oearing member are lia-
ble to engage with each other so that the display mem-
ber is rotated from the coliapsed condition relative to the
operating member up o the oredetermined rotational
position where the disptay member is rotated in the
opening direction and from the opened condition that
the display member is fully opened to the operating
member to the predetermined rotational position that
the display member is rotated in the closing direction to
thereby work as the closing biasing force and the open-
ing biasing force.

[0008] According to & fourth aspect of the invantion,
there is provided a hinge structure for 2 collapsible port-
able phone, comprising: an operating member provided
with & phone operating portion on its surface; a display
member, pivotally and collapsibly coupled with the oper-
ating member and provided with 2 display image field in
which nurmerals and/or letters for phone numbers and/or
names may be displayed on its surface; and a biasing
mechanism that may exhibit a closing biasing force for
biasing the displtay member in a clcsing direction
between a ctosed condition that the display member is
collapsed t¢ the operating member and a predeter-
mined rataticnal position where the display memper is
rotated to the operating mamber in an opening directicn
and may exhibit an opening biasing force for biasing the
display member in the opening direction between a fully
opered cendition that the display member is fully
opened to the operating member and a predetermined
rotational position where the dispiay member is rotated
in the clesing direction, the biasing mechanism being
provided at & pivot portion between the operating mem-
ber and the display member, wherein a rotary shaft cou-
pled with the display member is provided, 2 bearing
mernber provided with an elongate projection that may
be engaged in a convex/concave engagement manner
with a recess portion provided in the rotary shaft is cou-
pled with the operating member, the recess portion pro-
vided on the retary shat and the elongated projection
provided in the bearing member are Habie to engage
with each other from a disengaged cendition, when the
rotary shaft s rotated relative to the bearing member
apbout ar: axis, so that a rotational biasing force is gener-
ated between the rotary shaft and the bearing member
for rotating the rotary shaft, the retational biasing force
is set so that the recess portion provided in the rotary
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shaft and the elongate projection provided in the bear-
ing member are disengaged away from each other so
that the rotational biasing force does not work when the
display member is being rotated to the operating mem-
ber between the predetermined rotaticnal positions, and
the rotational biasing force is set so that the recess por-
tion provided on the rotary shaft and the elongate pro-
jection provided in the bearing member are liable to
engage with each other so that the display member is
rotated from the collapsed condition relative to the oper-
ating member up to the predetermined rotational posi-
tion where the display member is rotated in the opening
directicn and from the opened condition that the display
memper is fully cpened to the operating member to the
predetermined rotationa! position that the dispiay mem-
ber is rotated in the closing direction to thereby work as
the clesing biasing force and the opening biasing force.

[0009] In the structure according to any one of the
first to fourth aspects of the invention, according to a
fifth aspect of the inventicn, it is preferable that a biasing
member for depressing and biasing the bearing mem-
ber to the rotary shaft is provided, and the depressing
and biasing force of the biasing member causes a
damping effect due to a contact resistance between the
rotary shaft and the bearing member when the display
member is roiated relative 1o the operating member
between the predetermined rotational positions to serve
as a holding force for hoiding the opened condition of
the dispiay member to the aperating member.

[o010] In the structure according to any one of the
first to fourth aspects of the invention, it is preferable
that an engagement portion that engages with the bear-
ing mermber in the rotary shaft and the bearing member
are made of suitable synthetic resin.

[00171] Also, in the structure accerding to the fifth
aspect of the invention, it is preferable that an engage-
ment portion that engages with the bearing member in
the rotary shaft and the bearing mermber are made of
suitable synthetic resin

[0012] The embodiments of the present invention
will now be summarized.

{0013] According to the present invention, for

instance, the display member is rotated in the opening’

direction until the display member is biased by the open-
ing biasing force of the biasing mechanism up to the
maximum cpening state when the display member is
rotated in the opening directicn up to a predetermined
rotational position from the ccllapsed condition. In this
case, since the opening biasing force of the biasing
mechanism is applied always to the display member, for
instance, there is nc fear that the display member is
accidentaily closed when the user enjoys the conversa-
tion, and the opened condition of the display member
may be held always.

[0Q1 4] Also, when the display member is rotated in
the closing direction to the operating member to the pre-
determined pesition A from the fully opened condition,
the display member is biased by the closing biasing
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ferce of the biasing mechanism and rotated in the clos-
ing direction to the closed condition. In this case, since
the closing biasing force of the biasing mechanism is
always appiied to the display member, for instance,
there is no fear that the gisplay member is accidentally
opened, and the dispiay member is always kept under
the closed conditicn.

{0015] Accordingly, when the display member is
opened to the operating member, 1 is possible to hoid
the opened condition without fail, and when the display
member is closed tc the operating member, it is possi-
ble to hold the ciosed condition without fail. Accordingly,
it is possibie to provide a handy phone that is very con-
venient and easy to use.

[0018] Also, in the embodiment, the rotational bias-
ing force of the biasing mechanism S, which will
become the closing biasing ferce for biasing the display
member to the operating member in the clesing direc-
tion and the opening biasing force for biasing the display
member to the operating member in the opening direc-
tion, is composed of a force for engaging the recess por-
ticn or the elongate porticn provided in the rotary shaft
with the elongate portion or the recess portion provided
in the bearing member from the disengaged condition.
Accordingly, even with a miniaturized size, it is possible
to exhibit the good rotationa! biasing force without fail,
and hence it is possible 1o aftain the miniaturization and
reduction of weight of the portable phone as a whole,
[C017] Namely, in the case whe e the a semi-spher-
icai convex pcrtion and & semi-spherical concave por-
tion are provided to the rotationa! shaft and the bearing
member so 2 to generate the rotational biasing force,
the contact between the convex portion and the con-
cave portion is a point contact. Accaordingly, it is neces-
sary to provide the contact between the convex portion
and the concave portion away from the axis of the rotary
shaft by increasing the size of the projeciion (the diam-
eter) or the like in order 1o obtain the sufficient biasing
force by the cam effect. As a result the hinge portion
provided with the biasing mechanisrn composed of this
rotary shaft and the bearing member is entarged in size,
and hence, the weight of the portable phone as a whole
is increased and the size thereof is also enlarged. |n this
connection, according to the present invention, the con-
tact between the recess portion and the elongate por-
tion of the rotary shaft and the bearing member is the
line contact (or the area contact). Accardingly, it is pos-
sipte 1o obtain the wide surface area even with the small
size projection and to exhibit the sufficient rotational
biasing force even if the projection is provided in the
vicinity of the axis of the rotary shaft. It is therefore pos-
sible to make very compact the hinge portion provided
with the biasing mechanism composed of the rotary
shaft and the bearing member. Thus, it goes without
saying that it is possiole to produce the phones in low
cost in a mass-production fashicn. in addition, it is pos-
sible to attain the miniaturization and the reduction in
weight of the portable phones as a whole.
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[0018] Also, according to the second aspect of the
imvention, because of the simple structure, it goes with-
out saying that it is pessible to provide the portabie
phones in low cost in excellent productivity. In addition,
it is possible to provide the collapsitie portable phones
that are easy 1o use.

[6o19] Alse, according to the third aspect of the
invention, it goes without saying that it is possible to pro-
vide the portable phones in low cost in excellent produc-
Tivity, In addion, 1t is possibie to atain the
miniaturization and reduction in weight of the portable
phones as & whole in a more effective way.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020]

Fig. 1 is a schematic view showing an operation of
a handy phone according to an embaediment of the
invention,

Fig. 2 is an exploded perspective view showing a
hinge structure according to the embediment of the
invention,

Fig. 3 is an exploded perspective view showing a
primary part of the hinge structure according to the
embodiment of the invention.

Figs. 4A tc 4E are schematic ilustrations of the pri-
mary part of the hinge structure according to the
embodiment of the invention.

Fig. 5 Is a schematic illusiration of the aperation of
the primary part of the hinge structure according to
embcdiment ¢f the invention.

Fig. 6 is a schematic iilustration of the operation of
the primary part of the hinge structure according to
embodiment of the invention.

Fig. 7 is & schematic illusiration of the operation of
the primary part of the hinge siructure according to
embodiment of the invention.

Fig. 8 is & schemaitic illustration of the operzation of
the primary pan of the hinge structure according to
embaodimeant of the invention.

DESCRIFPTION OF THE PREFERRED EMBODI:
MENTS

[0021] The accompanied drawings show  an
embediment of the present invention which will now be
described.

[0022] In this embodiment, a collapsible pertabie
phone is compcsed of an operating member 2 provided
ar its surface with a phone operating portion 1, and a
display member 3 pivotally and collapsibly mounted on
the operating member 2 and provided with 2 display sur-
tace 6 that may display Arabic nurmnerals or ietters such
as phone numbers or names ¢n its surface. A biasing
mechanism S is interposed in a hinge portion 4 between
the operating member 2 and the display memoer 3,
which biasing mechanism may exhibit a closing biasing
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force for biasing the display member 3 in a closing direc-
tion between a ciosed condition in which the dispiay
member 3 is collapsed relative to the operating member
2 and a predetermined anguiar position A in which the
display member 3 is angularly maoved in an opening
direction, and may exhibit an opening biasing force for
biasing the display member 3 in an opening direction
netween the opened condition in which the display
member 3 is fully opened relative to the operating mem-
per 2 and a predetermined anguler position B in which
the display member 3 is angularly moved in the closing
direction.

[0023] The biasing mechanism S according to this
embodiment will now be described,

[0024] The biasing mechanism S is compesed of a
biasing member 11 composed of a rotary shait S and a
bearing member 7 formed together with the rotary
member 5.

[0025] As shown in Figs. 2 to 4, the rotary shaft 5 of
the biasing memeter 11 is formed of a rod-like member
made of suitable metal. This rotary shaft 5 is fitted in a
ring member 10 made of suitable synthetic resin at its
end portion in a rotation-preverting manner through a
retainer pin 12. A pzair of elongated projections 9 are
formed radially in a position, facing an cpening of a
through-hole 10a through which the rotary shaft 5
passes, of the inner suriace of this ring mermber 10. inci-
gentally, in some cases, a membar gbtained by pressing
a member made of suitable metal or by die-casting may
be used as the ring member 10. In particular, the latter
is extremely superior in durability. This has been con-
firmed experimentally by the present applicant.

[0026] The eiongate projections 3 are formed so as
to fit elongate recesses 8 formed inthe bearing member
7 1o be described iater in detall. Each corner portion
forming the elongate projestions 9 are rounded or bev-
eled.

[0027] Also, etongate projections 10b are formed
on right and left side wall cut inte flat surfaces for the Cir-
cumferential surfaces of the ring member 10. The elon-
gate projections 10b are used to couple the rotary shaft
5 with the operating member 2 or the display mernber 3
in a rotation preventing manner. This ring member 10
may also be referred to as an engagement portion of the
rotary shaft 5.

foo28] Alsc, a circumferential tlange 13 is formed at
a proximal end portion of the rotary shaft 5. This circum-
ferentiai flange 13 is used to couple the rotary shaft 5 to
be rotatable relative to a receptacle 15 for receiving the
bearing member 7 to be described later in detail.
[0029] As shown in Figs. 2 1o 4, the bearing mem-
ber 7 is formed of a member made of suitable synthetic
resin. When the bearing member 7 is received in the
receptacle 15 to be described later in detail, the bearing
member 7 is composed of a bearing portion 7a having a
substantially sguare shape ag viewed from the {ront
side so as ta be fit in & rotation preventing fashicn and a
cviindrical portion 7b formed integrally with the bearing
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portion 7a and that may fit in the rotary shaft 5. Inciden-
tally, in some cases, one obtained by die-casting or cne
obtained by pressing a member made of suitable metal
may be used as the bearing member 7 in conformity
with the above-described ring member 10. In particular,
the latter is extremely superior in durability. This has
been confirmed experimentally by the present appli-
cant.

[0030] Alsc, an axial hele 7a' is formed in the bear-
ing portion 7a. This axial hole 7a' is formed so that the
rotary shaft 5 may pass through the axijal hole 72",
[0031] A pair of annular projections 14 are formed
on an opening circumferential edge of the tip end face of
the axial hole 72 of the bearing portion 7a. The annuiar
projections 14 define the pair of recess portions 8 by
being cut at two diametrically opposite positicns.
[0032] The recess portions 8 are formed so as to be
fitted with the elongate projections 9 formed on the ring
member 7a engaged with the rotary shaft 5 when the
bearing member 7 and the rotary shaft 5 are coupied
with each other. Sach corner perticn forming the recess
portions 8 are rounded or beveled.

[0033] Also, the bearing member 7 is received in
the receptacle 15 made of metal and having a substan-

tially square-shape as viewed from the front side. The

tearing member 7 is coupled with the rotary member 5
to form the above-described biasing member 11.
[0034) Mcre specificaily, as shown in Figs. 2 and 4,
a leaf spring 16 is disposed within the receptacie 15,
and a coiled spring 17 is fitted around the cylindrical
portion 7t of the bearing member 7. Subseqguently,
under this condition, the rotary shaft 5 is caused to pass
through the receptacie 15 and the bearing member 7
via a washer 18, Subsequently, the ring member 10 is
fited anc coupled at the tip end portion of the rotary
shaft 5. In this case, the rotary shaft 5 is rotatable rela-
tive to the bearing member 7 and the receptacie 15. The
bearing member 7 is movable in the axial direction
(direction indicated by character & in Fig. 4E) against
the leaf spring 16 and the coiled spring 17 within the
receptacle 15 in a rotation preventing manner. Accord-
ingly, when the rotary shaft 5 is rotated arcund the axis,
the recess portions § of the bearing member 7 and the
elongate projections 9 of the rotary shaft 5 are rotated
around the axis while kept from the engaged condition
to the disengaged condition or the disengaged condition
to the engaged conditicn alternativeiy.

[0035] When the rotary shaft 5 is rotated by about
half a turn {180° rotation), the thus constructed biasing
member 17 is constructed so that the condition where
the rotary shaft § and the bearing member 7 are disen-
gaged from each other is likely to come to the condition
where these components are engaged with each other,
whereby a rotational biasing force for forcibly rotating
the rotary shaft 5 is generated twice.

[a0386] The explanation of this rotational biasing
force will now be described more specifically refering to
the schematic operational views of Figs. 5 to 8.
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[0037] First of all, as shown in Fig. 5, when the
rotary shaft 5 is rotated around the axis from the condi-
tion that the elongate projections S provided in the
rotary shaft 5 and the recess porticns 8 provided in the
bearing member 7 are engaged with each other, the
bearing member 7 is moved in the direction indicated by
character a in Fig. 6 against the depression biasing
force of the leaf spring 16 and the coiled spring 17 within
the receptacle 15 by the force for urging the elongate
projections 8 of the rotary shaft 5 to be slid and disen-
gaged away from the recess portiers 8 of the bearing
member 7. As a result, the elongate projections 9 of the
rotary shaft 5 is disengaged from the recess portion 8§ of
the bearing member 7. In this case, the elongate projec-
tions 9 are likely to be slid in a direction indicated by an
arrow ¢ In Fig. 6 and engaged with the recess portions
8 from the condition that the elongate projections @ are
disengaged from the recess portions 8 by a contact
relationship between the rounded surfaces of the eton-
gate projections 9 and the recess portions 8 and the
depression biasing force of the leaf spring 16 and the
coiled spring 17, so that a first rotational biasing force is
effected in the rotary shaft 5.

[0038] Subsequently, thereafter the eiongate pro-
jecticns 9 of the rotary shaft 5 are ccmpietely disen-
gaged away from the recess portions 8 of the bearing
member 7. When the rotary shaft 5 is rotated through
about half a turn {180° rotation), as shown in Fig. 7, the
eiongate projections 9 rotate while sliding on the end
face of the annular projections 14 of the bearing mem-
ber 7. In this case, a damping effect is generated by the
contact resistance of the depression biasing force of the
leaf spring 16 and the coiled spring 17 between the end
faces of the annular projecticns 14 and the end faces of
the elongate projecticns 9. Then, as shown in Fig, 8,
when the elongate projections 9 are again close to the
recess portions 8, in the same manner as described
above, the elongate projections € are likely to be slid in
a direction indicated by an arrow d in Fig. 8 and
engaged with the recess porticns 8 from the condition
that the elongate projections 8 are disengaged from the
recess portions 8 by a contact relationship between the
rounded surfaces of the elongate projections @ and the
recess portiens 8 and the depressicn biasing force of
the leaf spring 16 and the coiled spring 17, so that a
second rotational biasing force is effected in the rotary
shaft 5. Incidentally, in this embediment, the elongate
prejecticns § are provided cn the rotary shaft 5 and the
recess portions B are provided in the bearing member 7.
However, it is possible to provide the elongate projec-
tions 2 to the bearing member 7 and t¢ provide the
recess pertion B to the rotary shaft 5.

[0039] In the biasing member “ 1 according to this
embodiment, the respective ring members 10 of the
shaft 5 are fitted in the rotation preventing condition with
instaliation portions 2a provided at right and lef: posi-
tiens on the tip end sides of the operating member 2,
whereas the respective receptacies 15 receiving the
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tearing members 7 are fitted in the rotation preventing
condition with instaliation porticns 3a provided at right
and left positions on the proximal end side of the display
member 3. Accordingly, the display member 3 is pivoted
to the operating member 2 through the biasing member
11. Incidentally, it is pessitle te provide the rotary shaft
5 to the display member 3 and to provide the bearing
member 7 to the operating member 2.

[0040] In this case, in this embodiment, cne of the
rotational biasing forces generated whenever the rotary
shaft 5 is rotated around the axis by 180° is applied as
the closing biasing force for biasing the display member
3 in the closing direction, and the other is applied as the
opening biasing force for biasing the display member 3
in the opening direction.

[00471] Namely, as described above, the biasing
mechanism may exhibit a closing biasing ferce for bias-
ing the display member 3 in a closing direction between
a clesed condition in which the dispiay member 2 is col-
lapsed refative to the operating member 2 and a prede-
termined angular position A in which the display
member 3 is angularly moved in an opening direction,
and may exhibit 2n opening biasing force for biasing the
display member 3 In an opening direction between the
opened condition in which the display member 3 is fully
openedrelative to the cperating member 2 and a prede-
termined angular position B in which the display mem-
ber 3 is angularly moved in the clesing direction.
[0042] Accordingly, when the dispiay member 3 is
keptin the collapsed condition, the closing biasing force
is applied so as to prevent the display member 3 from
being opened accidentally, and on the other hand, when
the display memker 3 is kept in the fully ocpened condi-
tion, the opening biasing force is applied so as to pre-
vent the display member 3 from being closed in case of,
for example, convarsation.

[0043] in this embodiment, the elongate projections
8 provided on the rotary shaft 5 and the recess pertions
8 provided in the bearing member 7 are set so as to be
disengaged from each other so that any rotationaf bias-
ing force is not applied and the end faces of the annular
projections 14 of the bearing member 7 are always
depressed against the elongate projections 9 of the
rotary shaft 5 by the ieaf spring 16 and the ceiled spring
17 used as the biasing members when the display
member 3 is rotated relative to the above-described
operating member 2 between the above-described pre-
determined rotational position A and the above-
described predetermined rotationai positicn B. Accord-
ingly, when the display member 3 is rotated relative to
Ine acove-described operating member 2 between the
above-described predetermined rotational position A
and the above-descrived predetermined rotational posi-
tion B, the damping etect is caused by the contact
resistance is generated, so that the depression biasing
force of the leaf spring 16 and the coiled spring 17 is
used as the holding force tfor holding the cpened condi-
tion of the disptay member 3 relative to the cperating
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member 2. Accordingly, the display member 3 is held in
the stop condition (slanted cendition) at a desired posi-
tion relative to the operating member 2 by the abave-
described damping effect when the display member 3 is
rotated between this predetermined rotational position
A and the above-described predetermined rotational
position B.

[0044] Also, in this embediment, when the biasing
member 11 is assembled with the hinge pertion 4
between the cperating member 2 and the display mem-
ber 3, the rotational biasing force (ciesing biasing force)
of the biasing mechanism S further works in the closing
direction even 'n the collapsed closed condition of the
display member 3 to the operating member 2.

[0045] Namely, the present embodiment is set so
that the opened condition (condition shown in Fig. 1)
where the display member 3 is fully opened is obtained
when the display member 3 is rotated by about 150° to
160° relative to the operating member 2. Accordingly,
when the biasing member 11 's assembled with the
hinge portion 4, the compenents are assembled so that
the rotational biasing force is left in a predetermined
range such that the closing basing force is further
applied even if the display member 3 is kept in the col-
lapsed closed condition refative te the operating mem-
ber 2 out of the range where the rotationa! biasing force
generated by rotating the rotary shaft 5 about the axis is
applied. Namely, when the display member 3 is kept in
the collapsed closed condition relative to the operating
mermber 2, the elongate projecticns 9 of the rotary shaft
5 are stopped while the rotational biasing force is
applied thereto under the condition that the slongate
projection 8 are not completaly engaged with the recess
portions 8 of the bearing member 7. Accordingly, aven
when the dispiay member 3 is kept in the collapsed
closed condition relative to the cperating mernber 2, it
should be noted that the clesing biasing force for rotat-
ing the display member 3 in the closing direction is fur-
ther applied to the display member 3,

{0046] With such a structure according to the
above-described embodiment, for instance, when the
disptay member 3 is rotated in the opening direction
from the collapsed closed condition to the predeter-
mined rctaticnal posttion B relative to the operating
member 2, the disptay member 3 is biased by the open-
ing biasing force of the biasing mechanism $ and
rotated in the opening direction until it is fully cpened. In
this case, since the opening biasing force of the biasing
mechanism & is always applied to the display member
3. Accordingly, there is no troub e such as a case, for
exarnpte, where the dispiay member 3 is closed when
the user enjoys his or her conversation and so on. The
display member 3 is always kept in the opened condi-
tion.

[0047] Also, when the dispiay member 3 is rotated
in the closing direction from the {ully opened cendition of
the display member 3 to the predetermined rotational
position A relative to the operating member 2, the dis-
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piay member 3 is blased by the closing biasing force of
the biasing mechanism S and rotated in the closing
direction until 1t is fully closed. In this case, since the
closing biasing force of the biasing mechanism S is
always appiied to the display member 3. Accordingty,
there is no trouble such as a case, for example, where
the display member 3 is opened accidentaily, The dis-
play member 3 is aiways Kept in the closed condition.
[0048] Accerdingly, in the embodiment, it is possible
1o hoid the opened condition without fail when the dis-
play member 3 is opened reiative to the cperating mem-
ber 2, and to hold the ciosed condition without fail when
the display member 3 is closed relative to the operating
member 2. Thus, it is possibie to provide a portatle
phone that is very convenient to use,

[0049] Alsg, in the embodiment, the rotational bias-
ing foerce of the biasing mechanism 8. which wili
become the closing biasing force for biasing the display
member 3 to the operating member 2 in the closing
direction and the cpening biasing force for biasing the
display member 3 to the operating member 2 in the
opening direction, is composed of a force for engaging
the recess portion 8 or the elongate portion 9 provided
in the rotary shaft 5 with the elongate portion 9 or the
recess portion 8 provided in the bearing member 7 from
the disengaged condition. Accordingly, even with a min-
iaturized size, it is possible 10 exhibit the good rotaticnal
biasing force witheut fail, and hence it is possible to
aitain the miniaturization and reduction of weight of the
portable phone as a whole.

[0050] Alsg, in the embodiment, the leaf spring 16
(coiled spring 17) for depressingly biasing the bearing
membper 7 to the rotary shaft 5 is provided so that the
depression biasing force of this leaf spring 16 (coiled
spring 17) causes a damping effect by the contact
resistance between the rotary shaft 5 and the bearing
member 7 when the display member 3 is rotated to the
operating member 2 between the predetermined rota-
tional positicn A a&nd the predetermined rotational posi-
tion 3 and is served as a halding force for holding the
openad condition of the display member 3 to the operat-
ing member 2. It goes without saying that it is easy to
simplify the structure in low cost with a high mass-pro-
guctivity. In addition, it is possible 1o hold the slanted
condition as desired by the user (for example, the con-
dition that the user is comfortable for conversation) with-
out fail. 1t is thus pessible to provide the collapsible
portable handy phone that is easier to use.

[C051] Aiso, in the embodiment, the ring member
10 and the bearing member 7 of the rotary shaft 5 are
rmade of suitable synthetic resin. Accordingiy, it is possi-
ble to provide the handy portable phone that is superior
in mass-productivity in iow cost and in addition to more
effectively attain the miniaturization and reduction in
weight of the portable phone as a whole.

[0052] With such an arrangement according to the
present inventien, it is possible to hold the opened con-
dition without tail when the display member is opened to
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the cperating member, and it is possible to hold the
ciosed condition without fail when the display membperis
closed to the operating member. It is therefore possibie
te provide the handy phone that is easy and convenient
to use. In addition, due to its structural characteristics, it
is possible to exhibit the good rotaticnal biasing force
without fail even with the miniaturized size. It is therefore
possible to provide the miniaturization and reductien in
weight of the pertable handy phene as 2 whole, Thus, it
is possible to provide the hinge structure for the collaps-
ible handy phone that is novel and much superior in
marketability.

[0053] Also, according to a second aspect of the
present inventicn, in addition to the advantage of the
first aspect, the biasing member for biasing the bearing
member to the rotational shaft is provided, so that the
depression biasing ferce of this biasing member causes
the damping effect to the above-descrihed operating
member due to the contact resistance between the
rotary shaft and the bearing member when the dispiay
member is rotated between the above-described prede-
termined rotaticnal positions to theraby serve it as the
helding force for holding the display member to the
operating member in the cpened condition. Accordingly,
it goes without saying that it is easy to simplify the struc-
ture in fow cost with a high mass-productivity. In addi-
tion, it is possible t¢ provide the hinge structure for the
collapsibte handy phone that is novel and much superior
in marketability. For example, it is possible to provide the
coliapsible portable phone that Is much easier to use,
[o054] Alse, according to a third aspect of the
present invention, in additien to the aavantages of the
first and second aspects, the bearing member in the
rotational shaft and the engagement portion engaging
the bearing member are made of suitable synthetic
resin. Acgordingly, it goes witheut saying that it is easy
o simpiify the siructure in low cost with a high mass-
productivity. In addition, it is possible tc provide the
hinge structure for the collapsible handy phone that is
nove! and much superior in marketability. For example,
it is possibie to provide the collapsible pertable phone
that is much easier tc use.

Claims

1. A hinge structure for a collapsible portable phone,
comprising:

an operating member provided with a phene
operating portion on its surface;

a display member, pivetally and collapsibly
coupled with said operating member and pro-
vided with a display image field in which
numerals and/or letters for phone numbers
and/or names may be displayed on its surface;
and

a biasing mechanism that may exhibit a clesing
biasing force for biasing said display memper in



15 EP 1093274 A2

a closing diraction between a closed condition
that said display member is collapsed tc said
operating member and a predetermined reta-
ticnal position where said display member is

member is rotated in the ciosing direction 1o
thereby work as the closing biasing ferce and
the opening biasing force.

16

operating portion cn its surface;

a display membger, pivotally and collapsible
coupied with said operating member and pro-
vided with a display image field in which

rotated to said operating member inan opening s numerals and/or letters for phone numbers
direction and may exhibit an opening biasing and/or names may be displayed con its surface;
force for biasing said display member in the and
opening direction between a fully opened con- a biasing mechanism that may exhibit a closing
dition that said display member is fully opened biasing force for biasing said display member in
to said operating rmember and a predetermined 10 a closing direction between a closed condition
rotational position where said display member that said display member is collapsed tc said
is rotated in the closing direction, said biasing operating member and a predetermined rota-
mechanism being provided at a pivot portion ticnal position where said display member is
between said operating member and said dis- rotated to said operating member in an cpening
play member, 15 direction and may exhibit an opening biasing
wherein a rotary shaft coupled with said oper- force for biasing said display member in the
ating member is provided, a bearing member apening direction between a fully apened con-
provided with a recess porticn that may be diticn that said display member is fully opened
engaged in 2 convex/cencave engagement to said operating member and a predetermined
- manner with an elongate projection provided in 2o rotaticnal position where said disptay member
said rotary shaft is coupled with said dispiay is rotated in the ¢losing direction, said biasing
member, the elongate projection provided on mechanism being provided at a pivot portion
said rotary shat and the recess perlion pro- between said operating memkter and said dis-
vided n said bearing member are liable to play member,
engage with each other from a disengaged s wherein a rotary shaft coupled with said oper-
condition, when said rotary shaft is retated rel- ating member is provided, a bearing member
ative o said bearing member about an axis, 59 provided with an elongate projection that may
that a retational biasing force is generated be engaged in a convex/concave engagement
between said rotary shaft and said bearing manner with & recess portion provided in said
member for rotating said rotary shaft, said rota- 30 rotary shaft is coupled with said display mem-
tional biasing force is set so that the elongate ber, the recess pertion provided on said rotary
prejection provided in said rotary shaft and the shat and the elongated projection provided in
recess portion provided in said bearing mem- said bearing member are liable to engage with
ber are disengaged away from each other so each other from a disengaged condition, when
that szid rotational biasing force coes notwork  zs said rotary shaft is rotated relative 1o said bear-
when said dispiay member is being rotated to ing member about an axis, so that & rotaticnal
said operating member between said predeter- biasing force is generated between said rotary
mined rotational positions, and said rotational shaft and said bearing member for rotating said
biasing forze is set so that the elongate projec- rotary shaft, said rotational biasing force is set
tion provided on said rotary shaft and the 4o so that the recess portion provided in said
recess portion provided in said bearing mem- rotary shaft and the elongate projection pro-
ber are liable to engage with each other so that vided in said bearing member are disengaged
said display member is rotated from the col- away from each other so that said rotaticnal
lapsed condition reiative to said operating biasing force does not work when said display
member up to the predetermined rotational 4s member is belng rotated to said operating
positicn where said displey member is rotated member between said predetermined rota-
in the opening directicn and from the opened tional positicns, and said rotational biasing
condition that said display member is fully force is set so that the recess portion provided
opened to said operating member to said pre- on said rotary shaft and the elongate projection
determined rotational position that said display  sp provided in said bearing member are liable to

engage with each other so that said display
member is rotated frem the collapsed condition
relative to said operating member up to the pre-
derermined rotationa! position wnere said dis-

2. A hinge structure for a collapsible portable phone, 55
comprising:

play member is rotated in the opening direction
and frem the opened condition that said dispiay
member is fully opened te said operating mem-

an operating member provided with a phone ber to said predetermined rotationai position
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that said display member is ratated in the clos-
ing cirection to thereby work as the closing
biasing force and the opening biasing force.

3. A hinge structure for a collapsible portabie phore,
comprising:

an operating member provided with a phone
operating portion on its surface;

a display member, pivotaly and collapsibly
coupled with said operating member and pro-
vided with a display image fieid in which
numerals and/or letters for phene numbers
and/or names may be displayed on its surface;
and

a biasing mechanism that may exhibit a closing
biasing force for biasing said display memberin
a closing direction between a ciosed condition
that said display member is collapsed to said
operating member and a predetermined rota-
tional position where said display member is
rotated to said operating member in an cpening
direction and may exhibit an opening biasing
force for biasing said display member in the
opening directicn between a fully opened con-
dition that saic display member is fully opensd
to said operating member and a predetermined
rotational pesition where said display member
is rotated in the closing direction, said biasing
mechanism being provided at a pivot portion
between said operating member and said dis-
play member,

wherein & rotary shaft coupied with said disptay
member is provided, a bearing member pro-
vided with a recess portion that may be
engaged in a convex/concave engagement
manner with an elongate projection provided in
said retary shaft is coupled with said operating
memter, the elongate projection provided cn
said rotary shat and the recess portion pro-
vided in said bearing member are liable to
engage with each other from & disengaged
condition, when said rotary shaft is rotated rel-
ative 10 said bearing member about an axis, so
that a rotational biasing force is generated
between said rotary snaft and said bearing
member for retating said rotary shaft, said rota-
ticnal biasing force is set so that the elongate
projection provided in said rotary shaft and the
recess portjon provided in said bearing mem-
ber are disengaged away from each other so
that said rotational biasing force does not work
when said dispiay member is being rotated to
said operating member between said predeter-
minad rotational pesitions, and said rotational
biasing force is set so that the elongate projec-
tion provided on said rotary shaft and the
recess poftion provided in said bearing mem-
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ber are liable to engage with each other so that
said display member is rotated from the coi-
lapsed condition relative to said operating
member up t¢ the predetermined rotational
position where said dispiay member is rotated
in the opening direction and from the opened
condition that said display member is fully
opened to said operating member to said pre-
determined rotational position that said display
member is rotated in the closing direction to
thereby work as the closing biasing force and
the opening biasing force.

4. A hinge structure for a coilapsible portable phone,
comprising:

an operating member provided with a phone
operating portion on its surface;

a display member, pivotally and collapsibly
coupled with said operating member and pro-
vided with a display image field in which
numerals andfor tetters for phone numbers
and/or names may be disptayed on its surface;
and

a biasing mechanism that may exhibit a closing
biasing force for biasing said display member in
a closing direction between a closed condition
that said display member is collapsed tc said
operating member and a predetermined rota-
tional position where said display member is
rotated tc said operating member in an opening
direction and may exhibit an cpening biasing
force for biasing said display member in the
opening direction between a fully opened con-
dition that said display member is fuily opened
to said operating member and a predetermined
rotaticnal position where said display member
is rotated in the closing direction, said biasing
mechanism being previded at & pivot portion
between said operating member and said dis-
piay member,

wherein a rotary shaft coupled with said display
member is provided, a bearing member pro-
vided with an elengate projection that may be
engaged in a convex/concave engagement
manner with a recess portion provided in said
rotary shaft is coupied with said operating
member, the recess portion provided on said
rotary shat and the elongated projection pro-
vided In said bearing member are liable to
engage with each other from =2 disengaged
condition, when said rotary shaft is rotated rej-
ative to said bearing member about an axis, 50
that a rotational biasing force is generated
between said rotary shaft and said bearing
member for rotating said rotary shaft, said rota-
tional biasing force is set so that the recess
porticn provided in said rotary shaft and the
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elongate prejection provided in safd bearing
member are disengaged away from each other
so that said rotational biasing force does not
work when said display member is being
retated to sait operating member betwsen said
predetermined rotational positions, and said
rotational biasing force is set so that the recess
pertion provided on said rotary shaft and the
elongate projection provided in said bearing
member are liable to engage with each other
s0 that said display member is rotated from the
coilapsed condition relative to said operating
member up to the predetermined rotational
position where said display member is rotated
in the opening direction and from the opened
condition that said display member is fully
opened 1o said operating member to said pre-
determined rotationa!l position that said display
member is rotated in the closing direction 1o
thereby work as the closing biasing force and
the opening biasing force.

The hinge structure according to any one of claims
1 io 4, wherein a biasing member for depressing
and biasing said bearing member to said rotary
shaft is provided, and the depressing and biasing
force of said biasing member causes a damping
effect due to a contact resistance between said
rotary shaft and said bearing member when said
digsplay member is rotated relative 1o said operating
member between said predetermined rotational
positions tc serve as a holding force for helding the
opened condition of said disptay member to said
operating member,

The hinge structure according to any one of claims
1 to 4, wherein an engagement portien that
engages with the bearing member in said rotary
shaft and the bearing member are made of suitable
synthetic resin.

The hinge structure according to claim 5, wherein
an engagement pertion that engages with the bear-
ing member in said rotary shaft and the bearing
member are made of suitable synthetic resin.
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