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(57) ABSTRACT 

A foldable portable telephone of the invention comprises a 
main body case 1, and a closure case 2 connected to the case 
1 by a pair of hinge mechanisms 10, 10‘. On the hinge 
mechanisms, 10, comprises cylindrical barrel portions 13, 
22 provided respectively on the main body case 1 and the 
closure case 2, and a hinge assembly 4 inserted through the 
barrel portions. The hinge assembly 4 comprises a main 
body drive member in engagement With the barrel portion 13 
on the main body case 1 nonrotatably relative thereto, a 
closure drive member in engagement With the barrel portion 
22 on the closure case 2 nonrotatably relative thereto, a 
prime mover spring for rotating the closure drive member in 
a direction to open the closure case 2, a holding mechanism 
for holding the closure case 2 in a closed position, a manual 
button 41 to be manipulated to open the closure case 2, and 
a hold release mechanism for releasing the holding mecha 
nism from the holding state in response to the manipulation 
of the manual button. The closure case can be opened easily 
at the touch of the manual button even When the closure case 
has a relatively great Weight. 
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FOLDABLE PORTABLE TELEPHONE 

FIELD OF THE INVENTION 

[0001] The present invention relates to foldable portable 
telephones comprising a main body case provided With a 
plurality of manual keys, and a closure case connected to the 
main body case openably, and more particularly to such a 
foldable portable telephone Wherein the closure case can be 
opened easily at the touch of a button. 

BACKGROUND OF THE INVENTION 

[0002] FIGS. 17 and 18 shoW a foldable portable tele 
phone Which is already knoWn and Which comprises a main 
body case provided With a plurality of manual keys, and a 
closure case provided With a display and openably con 
nected to the main body case. A pair of opposite hinge 
mechanisms are arranged at the junction of the main body 
case and the closure case, and the closure case can be opened 
or closed about an aXis of rotation of the hinge mechanisms. 
One of the hinge mechanisms comprises a ?rst barrel portion 
provided on the main body case, a ?rst barrel portion 
provided on the closure case and aligned With the barrel 
portion, and a hinge pin ?tted in the barrel portions centrally 
thereof. Similarly, the other hinge mechanism comprises a 
second barrel portion provided on the main body case, a 
second barrel portion provided on the closure case and 
aligned With the barrel portion, and a hinge pin ?tted in the 
barrel portions centrally thereof. 

[0003] When to be carried, the foldable portable telephone 
described can be compacted by folding the closure case and 
is therefore not only convenient to carry but also can be free 
of the likelihood that the manual key Will be depressed While 
in a bag or the like since the keys are covered With the 
closure case, hence safety. Further because the screen of the 
display is accommodated in the closure case as closed, the 
display can be protected from damage even if the portable 
telephone slips off to fall. 

[0004] The foldable portable telephone shoWn in FIGS. 
17 and 18 has recessed portions and recessed portions 
formed respectively in the main body case and the closure 
case at opposite sides thereof. The closure case closed as 
shoWn in FIG. 17 can be opened as shoWn in FIG. 18 by 
inserting the tip of a ?nger betWeen the opposed pair of 
recessed portions forming a space as shoWn in FIG. 17. The 
closure case is thus openable by only one hand grasping the 
main body case, hence convenience. 

[0005] HoWever, When the ?nger tip is merely inserted 
betWeen the main body case and the closure case to open the 
closure case of the conventional telephone shoWn in FIGS. 
17 and 18, it is only to an intermediate position that the 
closure case can be opened, and the closure case opened to 
the intermediate position must be further pushed open in 
order to open the closure case to the full-open position 
shoWn in FIG. 18. The telephone has the problem that this 
procedure is dif?cult. Especially When the closure case has 
an increased Weight due to the provision of the display 
Which is large-siZed, dif?culty is encountered in opening the 
closure case With the ?nger tip. 

[0006] Suppose the telephone has a spring for biasing the 
closure case toWard an opening direction relative to the main 
body case, a latch slidably mounted on a side face of the 
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main body case as shoWn in FIG. 19, a hook provided on the 
closure case, and a spring connected to the latch on the main 
body case, With a manual piece interposed therebetWeen. 
The closure case can then be made automatically openable 
merely by moving the manual piece, Whereas it becomes 
necessary to provide the latch, hook, manual piece, spring, 
etc. in addition to the hinge mechanism. This entails the 
problem of making the telephone large-siZed and complex to 
assemble. Further because the force of the spring biasing the 
closure case toWard the opening direction When the case in 
its closed position is received by the latch and the hook 
provided on the respective cases, these cases are subjected 
directly to the force, Which is likely to deform the cases. 
Furthermore, the latch and the hook each have a projection 
of acute angle and therefore have the problem of being 
haZardous. 

[0007] Although the conventional foldable portable tele 
phone is so adapted that the closure case can be held in tWo 
postures of different angles, i.e., in the fully closed position 
and the full-open position, it is desired that the closure case 
be holdable also in one or more intermediate positions so as 
to be positionable in a posture of desired angle for use. 

SUMMARY OF THE INVENTION 

[0008] A ?rst object of the present invention is to provide 
a foldable portable telephone having a closure case Which 
can be easily opened at the touch of a button. 

[0009] To ful?ll the ?rst object, the present invention 
provides a foldable portable telephone Which comprises a 
main body case provided With a plurality of manual keys, 
and a closure case connected to the main body case by a 
hinge mechanism for covering the manual keys, the hinge 
mechanism comprising: 

[0010] a main body drive member in engagement 
With a barrel portion on the main body case and 
nonrotatable relative thereto, 

[0011] a closure drive member in engagement With a 
barrel portion on the closure case and nonrotatable 
relative thereto, 

[0012] a prime mover mechanism provided betWeen 
the main body drive member and the closure drive 
member for eXerting a force for rotating the closure 
drive member in a direction to open the closure case, 

[0013] a holding mechanism for holding the closure 
case closed in a closed position, 

[0014] a manual button eXposed to outside from the 
barrel portions on the main body case and the closure 
case and to be manipulated to open the closure case, 
and 

[0015] a hold release mechanism for releasing the 
holding mechanism from the holding state in 
response to the manipulation of the manual button. 

[0016] When the closure case of the telephone of the 
invention described is in a closed state, the holding mecha 
nism is in operation to hold the closure case in the closed 
position. When the manual button is manipulated to open the 
closure case, the holding mechanism is released from the 
holding state, consequently initiating the prime mover 
mechanism into operation. This rotates the closure drive 
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member, opening the closure case to a full-open position. 
When the closure case is to be closed, the case is pushed in 
a closing direction against a force exerted by the prime 
mover mechanism, Whereby the case is rotated to the closed 
position. During this process, the holding mechanism func 
tions to hold the closure case in the closed position. 

[0017] Stated more speci?cally, a cam mechanism is 
formed in engaging portions of the main body drive member 
and the closure drive member, and an elastic member is 
provided betWeen the main body drive member and the 
closure drive member for eXerting a force for rotating the 
closure drive member in the closure case opening direction. 
The cam mechanism has a ?rst cam curve portion and a 
second cam curve portion operable respectively in the ?rst 
half and the second half of the process of rotation of the 
closure case from the closed position to an open position. 
The ?rst cam curve portion is in the form of a cam curve 
capable of rotating the closure drive member in a direction 
to close the closure case With the force eXerted by the elastic 
member. The second cam curve portion is in the form of a 
cam curve capable of rotating the closure drive member in 
the closure case opening direction With the force eXerted by 
the elastic member. Thus, the ?rst cam curve portion and the 
elastic member provide the holding mechanism, and the 
second cam curve portion and the elastic member provide 
the prime mover mechanism. 

[0018] When the closure case is in the closed state in the 
speci?c construction described, the ?rst cam portion of the 
cam mechanism is in operation, holding the closure case in 
its closed position With the force eXerted by the elastic 
member. The cam mechanism is changed over from the ?rst 
cam curve portion operating state to the second cam curve 
portion operating state by manipulating the manual button in 
this state. The operation of the second cam curve portion 
biases the closure drive member into rotation toWard the 
closure case opening direction to open the closure case to the 
full-open position. 
[0019] When the closure case is pushed toWard the closing 
direction from the full-open position, the ?rst cam curve 
portion is brought into operation, With the second cam curve 
portion driven in the opposite direction, Whereby the closure 
drive member is biased into rotation in the closure case 
closing direction to close the closure case to the fully closed 
position. 

[0020] The present invention provides a foldable portable 
telephone Which comprises a main body case provided With 
manual keys, and a closure case connected to the main body 
case by a pair of hinge mechanisms arranged in alignment 
for covering the manual keys. One of the hinge mechanisms 
has the same construction as described above. Accordingly, 
the closure case can be opened merely by manipulating the 
manual button of the above-mentioned one hinge mecha 
msm. 

[0021] Further stated more speci?cally, the main body 
case and the closure case are provided respectively With 
cylindrical barrel portions arranged in alignment With each 
other, and the main body drive member, closure drive 
member, prime mover mechanism, holding mechanism, 
manual button and hold release mechanism Which constitute 
the above-mentioned one hinge mechanism are brought 
together into a hinge assembly in the form of a round rod, 
the hinge assembly being ?tted into the barrel portions on 
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the main body case 1 and the closure case. The main body 
drive member is in engagement With the barrel portion on 
the main body case nonrotatably relative thereto, While the 
closure drive member is in engagement With the barrel 
portion on the closure case nonrotatably relative thereto. The 
manual button is eXposed to outside from the barrel portions. 
With the speci?c construction described, the main body case 
and the closure case can be connected together by preparing 
the hinge assembly as a single unit and ?tting the hinge 
assembly into the barrel portions 13, 22 of the main body 
case and the closure case. This assures a simpli?ed assem 

bling procedure. 
[0022] The closure case can be opened to the full-open 
position at the touch of the manual button, i.e., simply by 
manipulating the button, so that the foldable portable tele 
phone of the present invention described is easy to use. 

[0023] A second object of the present invention is to 
provide a foldable portable telephone having a closure case 
Which is easy to open at the touch of manual buttons even 
When the closure case has a relatively great Weight. 

[0024] To ful?ll the second object, the present invention 
provides a foldable portable telephone comprising a main 
body case provided With a plurality of manual keys, and a 
closure case connected to the main body case by a pair of 
hinge mechanisms arranged in alignment for covering the 
manual keys. Each of the hinge mechanisms comprises: 

[0025] a main body drive member connected to an 
end portion of the main body case and rotatable With 
the main body case, 

[0026] a closure drive member connected to an end 
portion of the closure case and rotatable With the 
closure case, 

[0027] a prime mover mechanism provided betWeen 
the main body drive member and the closure drive 
member for eXerting a force for rotating the closure 
drive member in a direction to open the closure case, 

[0028] a holding mechanism for holding the closure 
case closed in a closed position, 

[0029] a manual button to be manipulated to open the 
closure case, and 

[0030] a hold release mechanism for releasing the 
holding mechanism from the holding state in 
response to the manipulation of the manual button. 

[0031] When the closure case of the telephone of the 
invention described is in a closed state, the holding mecha 
nisms of the hinge mechanisms are in operation to hold the 
closure case in the closed position. When the manual buttons 
of the hinge mechanisms are manipulated at the same time 
to open the closure case, the holding mechanisms are 
released from the holding state, consequently initiating the 
prime mover mechanisms of the hinge mechanisms into 
operation. This rotates the closure drive members of the 
hinge mechanisms at the same time, opening the closure 
case to a full-open position. When the closure case is to be 
closed, the case is pushed in a closing direction against the 
force exerted by the prime mover mechanisms of the hinge 
mechanisms Whereby the case is rotated to the closed 
position. During this process, the holding mechanisms of the 
hinge mechanisms function to hold the closure case in the 
closed position. 
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[0032] The closure case can be opened to the full-open 
position at the touch of the manual buttons i.e., simply by 
manipulating the buttons, so that the foldable portable 
telephone of the present invention described is easy to use. 
Since the tWo prime mover mechanisms (elastic members) 
provided in the pair of hinge mechanisms eXert forces to 
open the closure case, the closure case, even if having a 
relatively great Weight, can be opened With a suf?ciently 
great force Which is uniform WidthWise of the case. 

[0033] A third object of the present invention is to provide 
a foldable portable telephone having a closure case Which 
can be opened at the touch of a manual button and Which is 
adapted to reduce the impact produced by opening the 
closure case even When the closure case has a relatively 
great Weight. 

[0034] To ful?ll the third object, the present invention 
provides a foldable portable telephone comprising a main 
body case provided With manual keys, and a closure case 
connected to the main body case by a pair of hinge mecha 
nisms arranged in alignment for covering the manual keys. 

[0035] At least one of the hinge mechanisms comprises: 

[0036] a main body drive member connected to an 
end portion of the main body case and rotatable With 
the main body case, 

[0037] a closure drive member connected to an end 
portion of the closure case and rotatable With the 
closure case, 

[0038] a prime mover mechanism provided betWeen 
the main body drive member and the closure drive 
member for eXerting a force for rotating the closure 
drive member in a direction to open the closure case, 

[0039] a holding mechanism for holding the closure 
case closed in a closed position, 

[0040] a manual button to be manipulated to open the 
closure case, 

[0041] a hold release mechanism for releasing the 
holding mechanism from the holding state in 
response to the manipulation of the manual button, 
and 

[0042] a damper mechanism for applying a braking 
force to the rotation of the closure case in the second 
half of the process of opening the closure case. 

[0043] When the closure case of the foldable portable 
telephone of the invention is in the closed state, the holding 
mechanism operates to hold the closure case in the closed 
position. When the manual button is manipulated to open the 
closure case, the case is released from the holding state by 
the holding mechanism, With the result that the prime mover 
mechanism is initiated into operation. This rotates the clo 
sure drive member, opening the closure case to a full-open 
position. In the second half of the process of opening the 
closure case, the damper mechanism operates, applying a 
braking force to the rotation of the closure drive member 
relative to the main body drive member to reduce the 
opening speed of the closure case and consequently reducing 
the impact to be produced When the closure case is brought 
to the full-open position. When the closure case is to be 
closed, the case is pressed in the closing direction against the 
force eXerted by the prime mover mechanism, Whereby the 
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case is rotated to the closed position. The holding mecha 
nism operates in this process to hold the closure case in the 
closed position. 

[0044] The present invention further provides a foldable 
portable telephone comprising a main body case provided 
With manual keys, and a closure case connected to the main 
body case by a pair of hinge mechanisms arranged in 
alignment for covering the manual keys. At least one of the 
hinge mechanisms has the construction of the invention 
described above. Accordingly, the closure case can be 
opened by manipulating the manual button of the hinge 
mechanism. 

[0045] Stated more speci?cally, one of tWo members mov 
able relative to each other With the opening movement of the 
closure case is provided With a frictional resistance portion 
slidable in contact With the other member to provide the 
damper mechanism. With this speci?c construction, the 
other member comes into sliding contact With the frictional 
resistance portion provided on the above-mentioned one 
member in the second half of the process of opening the 
closure case to reduce the opening speed of the case. 

[0046] The foldable portable telephone of the invention 
described is not only so adapted that the closure case can be 
opened to the full-open position at the touch of the manual 
button but the impact to be produced upon the closure case 
reaching the full-open position can also be reduced. 

[0047] A fourth object of the present invention is to 
provide a foldable portable telephone having a closure case 
Which can be opened easily at the touch of a manual button 
and Which can be opened to different adjusted angles. 

[0048] To ful?ll the fourth object, the present invention 
provides a foldable portable telephone comprising a main 
body case 1 provided With manual keys, and a closure case 
connected to the main body case by a hinge mechanism for 
covering the manual keys. The hinge mechanism comprises: 

[0049] a main body drive member connected to an 
end portion of the main body case and rotatable With 
the main body case, 

[0050] a closure drive member connected to an end 
portion of the closure case and rotatable With the 
closure case, 

[0051] a prime mover mechanism provided betWeen 
the main body drive member and the closure drive 
member for eXerting a force for rotating the closure 
drive member in a direction to open the closure case, 

[0052] a holding mechanism for holding the closure 
case closed in a closed position, 

[0053] a manual button to be manipulated to open the 
closure case, 

[0054] a hold release mechanism for releasing the 
holding mechanism from the holding state in 
response to the manipulation of the manual button, 
and 

[0055] an opening angle adjusting mechanism for 
holding the closure case at one or a plurality of 
opening angles in the process of closing the closure 
case from a full-open position. 
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[0056] When the closure case of the foldable portable 
telephone of the invention is in the closed state, the holding 
mechanism operates to hold the closure case in the closed 
position. When the manual button is manipulated to open the 
closure case, the case is released from the holding mecha 
nism, With the result that the prime mover mechanism is 
initiated into operation. This rotates the closure drive mem 
ber, opening the closure case to a full-open position. When 
the closure case is to be closed, the case is pressed in the 
closing direction against the force exerted by the prime 
mover mechanism, Whereby the case is rotated to the closed 
position. The opening angle adjusting mechanism operates 
in this process to hold the case at one or more opening 
angles. When the closure case is further pressed in the 
closing direction, the holding mechanism operates to hold 
the case in a fully closed position. 

[0057] With the foldable portable telephone of the inven 
tion described, the closure case can be opened not only to the 
full-open position at the touch of the manual button but also 
to different adjusted angles. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0058] FIG. 1 is a perspective vieW of a foldable portable 
telephone as a ?rst embodiment, With a closure case closed; 

[0059] FIG. 2 is a perspective vieW of the foldable por 
table telephone of the ?rst embodiment, With the closure 
case opened; 

[0060] FIG. 3 is a perspective vieW of the foldable por 
table telephone of the ?rst embodiment, With a hinge assem 
bly separated therefrom; 
[0061] FIG. 4 is an enlarged front vieW partly broken 
aWay and shoWing the hinge assembly of the ?rst embodi 
ment; 

[0062] FIG. 5 is an exploded perspective vieW of a closure 
drive member and a main body drive member; 

[0063] FIG. 6 includes a series of front vieWs for illus 
trating the operation of the hinge assembly; 

[0064] FIG. 7 is an enlarged front vieW partly broken 
aWay and shoWing a hinge assembly of a second embodi 
ment; 

[0065] FIG. 8 is a perspective vieW of the hinge assembly 
of the second embodiment; 

[0066] FIG. 9 is an enlarged front vieW of a cam slit 
formed in the hinge assembly; 

[0067] FIG. 10 includes diagrams for illustrating a valve 
member disposed in the cam slit; 

[0068] FIG. 11 is a side elevation for illustrating the 
operation of an opening angle adjusting mechanism used in 
the second embodiment; 

[0069] FIG. 12 is a perspective vieW of a damper mecha 
nism incorporated in another foldable portable telephone as 
a third embodiment; 

[0070] FIG. 13 is a side elevation for illustrating an 
angular range Wherein the damper mechanism operates; 

[0071] FIG. 14 is a perspective vieW of another foldable 
portable telephone as a fourth embodiment, With a closure 
case closed; 
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[0072] FIG. 15 is a perspective vieW of the foldable 
portable telephone of the fourth embodiment, With the 
closure case opened; 

[0073] FIG. 16 is a perspective vieW of the foldable 
portable telephone of the fourth embodiment, With a pair of 
hinge assemblies separated therefrom; 

[0074] FIG. 17 is a perspective vieW shoWing a conven 
tional foldable portable telephone, With a closure case 
closed; 
[0075] FIG. 18 is a perspective vieW shoWing the con 
ventional foldable portable telephone, With the closure case 
opened; and 

[0076] FIG. 19 is a perspective vieW of a foldable portable 
telephone devised by the present applicant in the course of 
accomplishment of the present invention. 

DETAILED DESCRIPTION OF EMBODIMENTS 

[0077] Foldable portable telephones according to the 
invention Will be described beloW in detail With reference to 
the draWings. 

[0078] First Embodiment 

[0079] FIGS. 1 to 3 shoW a foldable portable telephone of 
the present invention, Which comprises a main body case 1 
provided With manual keys 12, and a closure case 2 having 
a display 21 and openably connected to the main body case 
1. Arranged at the junction of the main body case 1 and the 
closure case 2 are a hinge mechanism 10 positioned at the 
right side and embodying the invention, and a hinge mecha 
nism 10‘, like a conventional one, positioned at the left side. 
The closure case 2 can be opened or closed about the axis of 
rotation of the tWo hinge mechanisms 10, 10‘. The main 
body case 1 is provided With an extensible antenna 11. In the 
folloWing description, the terms left and right are used With 
reference to the telephone as positioned in the usual posture 
for use. 

[0080] The hinge mechanism 10 at the right comprises a 
?rst barrel portion 13 provided on the main body case 1, a 
?rst barrel portion 22 provided on the closure case 2 and 
aligned With the barrel portion 13, and a hinge assembly 4 
?tted in the central bores of the tWo barrel portions 13, 22. 
The hinge assembly 4 has a manual button 41 exposed to the 
outside from the ?rst barrel portion 13. The hinge mecha 
nism 10‘ at the left comprises a second barrel portion 15 
provided on the main body case 1, a second barrel portion 
23 provided on the closure case 2 and aligned With the barrel 
portion 15, and a hinge pin 3 ?tted in the central bores of the 
tWo barrel portions 15, 23. 

[0081] As shoWn in FIG. 4, the hinge assembly 4 is in the 
form of a round rod in its entirety and comprises a closure 
drive member 43 and a main body drive member 44 Which 
are each in the form of a holloW cylinder, arranged coaxially, 
and engaged With each other, axially movably relative to 
each other and rotatably relative to each other. Cam faces 6, 
61 slidable in contact With each other are formed in opposed 
portions of the closure drive member 43 and the main body 
drive member 44. 

[0082] The closure drive member 43 is provided on its 
outer periphery With a pair of projections 48, 48 Which are 
circumferentially spaced apart by a predetermined angle and 


















