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(54) HINGE DEVICE

(67)  Itis an object to prevent an angle of a second
member such as a door from being changed when ten-
sion is applied to an endless connecting body in a hinge
device. An endless connecting body 30 is wound around
between a first rotating body 21 in a first end portion 11
of an arm 10 of a hinge device 3 and a second rotating
body 22 in a second end portion 12 of the arm 10 of the
hinge device 3 to connect the rotating bodies 21, 22 with

each other so that the rotating bodies 21, 22 can be ro-
tated with respect to the arm 10 in the same direction.
Positions of a first intermediate body 41 and a second
intermediate body 42 are adjusted by adjusting means
43 of tension applying means 40 to tense a first bridging
portion 31 and a second bridging portion 32 ofthe endless
connecting body 30, thereby applying the tension to the
endless connecting body 30.

FIG. 2

R\

e

S

'ii -\)

Printed by Jouve, 75001 PARIS (FR)



1 EP 3 272 979 A1 2

Description

TECHNICAL FIELD

[0001] The present invention relates to, for example,
a hinge device for coupling a second member such as a
door with a first member such as a housing so that the
second member can be relatively moved with respect to
the first member, in particular to a hinge device suitable
for rotating the second member such as a door with re-
spect to the first member in a state that the second mem-
ber is directed toward a fixed direction.

BACKGROUND ART

[0002] This type of hinge device includes an arm, a
pair of pulleys and a belt which are contained in this arm
(see patent document 1). One of the pulleys (a first ro-
tating body) is rotatably provided in one end portion of
the arm and fixed to a first member such as a housing.
The other one of the pulleys (a second rotating body) is
rotatably provided in the other end portion of the arm and
fixed to a door (a second member). The belt (an endless
connecting body) is wound around between the two pul-
leys. With this connection due to the belt, both of the two
pulleys are rotated in the same direction with respect to
the arm when the door is being opened or closed. Thus,
the door is opened and closed in a state that the door is
always directed to a fixed direction.

[0003] In a hinge device disclosed in patent document
2, an arm is curved into a dogleg shape. Two rollers (in-
termediate bodies) are provided in this curved portion.
Due to these rollers, a belt is curved along the arm. One
of the rollers can be slid in a horizontal direction, thereby
applying tension to the belt.

PRIOR ART DOCUMENTS

PATENT DOCUMENTS

[0004]
Patent document 1: JP 2006-526719A (Fig. 1)
Patent document 2: US 5289615B (lines 5 to 7, col-
umn 11 and Fig. 7)

SUMMARY OF THE INVENTION

PROBLEMS TO BE SOLVED BY THE INVENTION

[0005] A beltfor this type of hinge device is constituted
of hard rubber or the like and hardly expands and con-
tracts. In this regard, in order to connect and rotate two
pulleys, itis required that a certain level of tension should
be applied to the belt. Thus, it is necessary to wind the
belt around between the two pulleys with pulling the belt
for applying the tension to the belt. For this reason, an
attaching operation for the belt is not easy.
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[0006] Further, in the hinge device of the above patent
document 2, the tension is applied to only a one-sided
half circumferential portion (a bridging portion) of the belt
by pushing the belt with one roller. In this case, there is
risk that imbalance of tension occurs between the one-
sided half circumferential portion and the other one-sided
half circumferential portion (another bridging portion) of
the belt and an angle of the door is changed.

[0007] The present invention is achieved with consid-
ering the above circumstances and intended to allow an
endless connecting body such as a belt in a hinge device
to be easily attached to an arm and prevent imbalance
of tension from occurring between two bridging portions
of the endless connecting body, thereby preventing or
suppressing an angle of a second member such as a
door from being changed.

MEANS OF SOLVING THE PROBLEMS

[0008] Inorderto solve the above problem, the present
invention provides a hinge device for coupling a second
member with a first member so that the second member
can be relatively moved with respect to the first member,
the hinge device comprising:

an arm;
a first rotating body rotatably provided in a first end
portion of the arm in a lengthwise direction of the
arm and fixed to the first member;

a second rotating body rotatably provided in a sec-
ond end portion opposite to the first end portion of
the arm and fixed to the second member;

an endless connecting body for connecting the first
and second rotating bodies with each other so that
the first and second rotating bodies can be rotated
with respect to the arm in the same direction, the
endless connecting body having two wound portions
respectively wound around the first and second ro-
tating bodies and first and second bridging portions
each bridged between the first and second rotating
bodies and being formed into an endless shape; and
tension applying means for applying tension to the
endless connecting body,

wherein the tension applying means includes:

a first intermediate body which makes contact
with the first bridging portion and can be slid with
respect to the arm in a direction for tensing or
loosening the first bridging portion,

a second intermediate body which makes con-
tact with the second bridging portion and can be
slid with respect to the armin a direction for tens-
ing or loosened the second bridging portion, and
adjusting means for adjusting positions of the
first and second intermediate bodies in a slide
direction of each of the first and second inter-
mediate bodies.
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[0009] According the hinge device having this distinct
configuration, it is possible to easily attach the endless
connecting body to the arm by winding the endless con-
necting body around between the first and second rotat-
ing bodies in a state that the endless connecting body is
loosened. After that, tension is applied to the endless
connecting body with the tension applying means. More
specifically, the position of the first intermediate body is
adjusted in its slide direction with the adjusting means.
With this configuration, it is possible to tense the first
bridging portion of the endless connecting body. In ad-
dition, the position of the second intermediate body is
adjusted in its slide direction with the adjusting means.
With this configuration, it is possible to tense the second
bridging portion of the endless connecting body and bal-
ance tension working to each of the first and second
bridging portions. As a result, it is possible to prevent or
suppress an angle of the second member with respect
to the first member from being changed.

[0010] Itis preferredthat the adjustingmeans includes:

one adjusting member to which actuating force for
the positional adjustment is inputted, and
transmission means for simultaneously transmitting
the actuating force to the first and second interme-
diate bodies.

[0011] With this configuration, it is possible to simulta-
neously adjust the positions of the firstintermediate body
and the second intermediate body by operating the one
adjusting member.

[0012] It is preferred that the first intermediate body
makes contact with an outer circumferential surface of
the first bridging portion,

the second intermediate body makes contact with an in-
ner circumferential surface of the second bridging por-
tion,

the transmission means includes a holding member for
holding the first intermediate body and the second inter-
mediate body and the holding member is slidably provid-
ed in the arm, and

a position of the holding member is adjusted by the ad-
justing member.

[0013] By adjusting the position of the holding member
with the adjusting member, it is possible to integrally ad-
just the positions of the first and second intermediate
bodies. This makes it possible to reliably balance the
tension working to each of the first and second bridging
portions.

EFFECT OF THE INVENTION

[0014] Accordingtothe presentinvention, itis possible
to easily attach the endless connecting body in the hinge
device to the arm. Further, when the tension is applied
to the endless connecting body, it is possible to prevent
or suppress the angle of the second member with respect
to the first member from being changed.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0015]

[Fig. 1] Fig. 1(a) is a planar view showing a hinge
device according to a firstembodiment of the present
invention in a state that a door is closed. Fig. 1(b) is
a back view showing the hinge device in Fig. 1(a)
seen from a rear side of a housing.

[Fig. 2] Fig. 2 is a planar cross-sectional view of the

hinge device taken along a lI-1l line in Fig. 1(b).
[Fig. 3] Fig. 3 is an exploded perspective view of the
hinge device.

[Fig. 4] Fig. 4 is a planar cross-sectional view show-
ing movement of the hinge device. Fig. 4(a) shows
a closed position thereof, Fig. 4(b) shows a half-
opened position thereof and Fig. 4(c) shows a full-
opened position thereof.

[Fig. 5] Fig. 5 is a cross-sectional view of a curved
portion of the hinge device taken along a V-V line in
Fig. 4(b).

[Fig. 6] Fig. 6(a) is a planar view showing a holding
member of the hinge device in a state that first and
second intermediate bodies are attached to the hold-
ingmember. Fig. 6(b) is a cross-sectional view taken
along a VIb-VIb line in Fig. 6(a).

[Fig. 7] Fig. 7(a) is a planar cross-sectional view
showing the curved portion of the hinge device in a
state before tension is applied to an endless con-
necting body. Fig. 7(b) is a planar cross-sectional
view showing the curved portion of the hinge device
in a state that the tension is applied to the endless
connecting body.

[Fig. 8] Fig. 8 is a perspective view showing a con-
tainer device including the hinge device. Fig. 8(a)
shows a state that a door is closed, Fig. 8(b) shows
a state that the door is half-opened and Fig. 8(c)
shows a state that the door is full-opened.

[Fig. 9] Fig. 9 is a planar cross-sectional view of a
curved portion of a hinge device according to a sec-
ond embodiment of the present invention. Fig. 9(a)
shows a state before tension is applied to an endless
connecting body. Fig. 9(b) shows a state that the
tension is applied to the endless connecting body.

MODE FOR CARRYING OUT THE INVENTION

[0016] Hereinafter, embodiments of the presentinven-
tion will be described with reference to the accompanying
drawings.

[0017] Each of Figs. 1 to 8 shows a first embodiment
of the present invention. As shown in Fig. 8, a container
device M includes a housing 1 (a first member), a door
2 (a second member) and hinge devices 3. The door 2
is rotatably coupled with the housing 1 through the hinge
devices 3. The plurality of hinge devices 3 (in the drawing,
the number of the hinge devices 3 is two) are arranged
so as to be separated from each other in an up-and-down
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direction. These hinge devices 3 are coupled with each
other through a vertical coupling rod 8. With the hinge
devices 3, the door 2 is relatively moved with respect to
the housing 1 between a full-closed position (Fig. 8(a))
and a full-opened position (Fig. 8(c)) with keeping a pos-
ture that the door 2 is directed toward a front side (a fixed
direction). As shown in Fig. 8(b), the door 2 is moved
toward the front direction at a half-opened position in the
middle of the full-closed position and the full-opened po-
sition.

[0018] As shown in Fig. 1, the hinge device 3 includes
anarm 10 and attachmentmembers 23, 24. The housing-
side attachment member 23 is attached to the housing
1. The door-side attachment member 24 is attached to
the door 2. The arm 10 is arranged between these at-
tachment members 23, 24.

[0019] Asshownin Fig. 1(a), since the arm 10 extends
in the horizontal direction and a curved portion 10c is
formed at a middle portion in a lengthwise direction there-
of, the arm 10 is curved into a dogleg shape (an L-shape)
in a planar view thereof. As shown in Fig. 1, a first end
portion 11 in the lengthwise direction of the arm 10 is
arranged on the side of the flat housing 1 and a second
end portion 12 opposite to the first end portion 11 is ar-
ranged on the side of the door 2. A length from the curved
portion 10c to the second end portion 12 is longer than
alength from the curved portion 10c to the firstend portion
11. As shown in Fig. 3, the arm 10 has a housing 13 and
a cover 14. The housing 13 is formed into a container
shape which has a dogleg shape in a planar view thereof
and whose upper end portion is opened. The cover 14
is formed into a dogleg plate-like shape and closes an
upper end opening of the housing 13.

[0020] As shown in Fig. 2, a first rotating body 21 is
contained in the first end portion 11 of the arm 10 so that
an axial line thereof is directed toward the vertical direc-
tion (a direction perpendicular to the plane of paper of
Fig. 2). The first rotating body 21 is constituted of a pulley
and can rotate with respect to the arm 10 around its ver-
tical axis. A meshing portion 21a including alternately-
continuing convex portions and concave portions is
formed on an outer circumferential surface of the first
rotating body 21.

[0021] As shown in Fig. 3, an attachment plate 21b
having a V shape is fixed to a lower end portion of the
first rotating body 21. The attachment plate 21b is fixed
to the housing-side attachment member 23 with attach-
ment pins 21P. With this configuration, the first end por-
tion 11 of the arm 10 is rotatably coupled with the housing
1 through the first rotating body 21 and the housing-side
attachment member 23.

[0022] As shown in Fig. 2, a second rotating body 22
is contained in the second end portion 12 of the arm 10
so that an axial line thereof is directed toward the vertical
direction (the direction perpendicular to the plane of pa-
per of Fig. 2). The second rotating body 22 is constituted
ofa pulley having the same size as that of the first rotating
body 21 and can rotate with respect to the arm 10 around
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its vertical axis. A meshing portion 22a including alter-
nately-continuing convex portions and concave portions
is formed on an outer circumferential surface of the sec-
ond rotating body 22. A gear ratio of the first rotating body
21 and the second rotating body 22 (a ratio of the number
of the convex or concave portions of the meshing mem-
ber 21a and the number of the convex or concave por-
tions of the meshing member 22a) is one.

[0023] As shown in Fig. 3, an attachment plate 22b
having a V shape is fixed to a lower end portion of the
second rotating body 22. The attachment plate 22b is
fixed to the door-side attachment member 24 with attach-
ment pins 22p. With this configuration, the second end
portion 21 of the arm 10 is rotatably coupled with the door
2 through the second rotating body 22 and the door-side
attachment member 24.

[0024] Asshownin Fig. 2, an endless connecting body
30 is contained in the arm 10. The endless connecting
body 30 is constituted of a timing belt made of hard rub-
ber, for example. An outer circumferential surface of the
endless connecting body 30 is smooth. A meshing por-
tion 30a including alternately-continuing convex portions
and concave portions is formed on an inner circumfer-
ential surface of the endless connecting body 30. This
endless connecting body 30 is wound around between
the first rotating body 21 and the second rotating body
22. Thus, the endless connecting body 30 has two bridg-
ing portions 31, 32 and two wound portions 33, 34. Since
these members 31 to 34 are circularly connected with
each other, the endless connecting body 30 is formed
into an endless shape. The bridging portions 31, 32 are
bridged between the rotating bodies 21, 22. The first
bridging portion 31 is arranged on the inner circumferen-
tial side of the doglegged arm 10 (on the upper side in
Fig. 2). The second bridging portion 32 is arranged on
the outer circumferential side of the arm 10 (on the lower
sideinFig. 2). The firstwound portion 33 is wound around
the first rotating body 21. The meshing portion 30a of the
first wound portion 33 meshes with the meshing portion
21a of the first rotating body 21. The second wound por-
tion 34 is wound around the second rotating body 22.
The meshing portion 30a of the second wound portion
34 meshes with the meshing portion 22a of the second
rotating body 22. The rotating bodies 21, 22 are connect-
ed with each other by the endless connecting body 30
so that the rotating bodies 21, 22 can be rotated with
respect to the arm 10 in the same direction and with the
same speed as each other. With this configuration, the
door 2 can be opened and closed with keeping a posture
that the door 2 is always directed toward the front side
(the fixed direction, an upper side in Fig. 4) as shown in
Fig. 4.

[0025] As shown in Fig. 2, tension applying means 40
is provided in the curved portion 10c of the arm 10. Ten-
sion is applied to the endless connecting body 30 by the
tension applying means 40. The tension applying means
40 includes two (a plurality of) first intermediate bodies
41, 41, two (a plurality of) second intermediate bodies
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42, 42 and adjusting means 43.

[0026] As shown in Fig. 3, the first intermediate body
41 is constituted of a roller having a cylindrical shape or
a pulley. An outer circumferential surface of the first in-
termediate body 41 is smooth.

[0027] The second intermediate body 42 is formed into
a cylindrical shape and a meshing portion 42a including
alternately-continuing convex portions and concave por-
tions is formed on an outer circumferential surface of the
second intermediate body 42.

[0028] As shown in Fig. 2, the adjusting means 43 in-
cludes a screw member 44 (an adjusting member) and
a holding member 50. The screw member 44 is consti-
tuted of a socket set screw and arranged in a side wall
of the curved portion 10c of the arm 10 on the inner cir-
cumferential side thereof (on the upper side in Fig. 2). A
screw hole 10d is formed in this side wall. The screw
member 44 is screwed into the screw hole 10d. An axial
line Lc of the screw member 44 and the screw hole 10d
is along a line which divides a bend angle at the curved
portion 10c of the arm 10 into two substantially equal
angles and is directed toward the horizontal direction.
[0029] Asshownin Fig. 3 and Fig. 6, the holding mem-
ber 50 has holding plates 51, 52 and a back plate 53
which are integrated with each other. Each of the upper
holding plate 51 and the lower holding plate 52 has a
horizontal plate-like shape and the holding plates 51, 52
face with each other in the up-and-down direction. The
back plate 53 has a vertical plate-like shape. Side edges
of the holding plates 51, 52 on the inner circumferential
side thereof (on the upper side in Fig. 6) are coupled with
each other by the back plate 53.

[0030] As shown in Fig. 7, the holding member 50 is
contained in the curved portion 10c of the arm 10. The
holding member 50 can be slid with respect to the arm
10 along the axial line Lc.

[0031] Specifically, a pair of slide guides 15, 15 are
provided in the housing 13 as shown in Fig. 5. Each slide
guide 15 is formed into a vertical wall-shape provided to
stand on a bottom portion of the housing 13 and extends
along the axial line Lc perpendicular to the plane of paper
of Fig. 5. The two slide guides 15, 15 face each other in
a direction perpendicular to the axial line Lc (a left-and-
right directionin Fig. 5). The holding member 50 is placed
on these slide guides 15, 15 so that the holding member
50 can be horizontally slid. A pair of engaging pieces 54,
54 are cut and raised from the lower holding plate 52 so
as to extend toward the lower direction. Each engaging
piece 54 is hooked on an upper end portion of the cor-
responding slide guide 15. With this configuration, a slide
direction of the holding member 50 is restricted to only a
direction along the axial line Lc.

[0032] AsshowninFig. 7, the screw member 44 abuts
against the back plate 53. As shown in Fig. 7(a) and 7(b),
the holding member 50 is pushed due to the screwing of
the screw member 44 and the holding member 50 is slid
(the position of the holding member 50 is adjusted) to-
ward the outer circumferential direction (a diagonal lower

10

15

20

25

30

35

40

45

50

55

direction in Fig. 7) along the axial line Lc. Further, when
the screw member 44 is loosened, the holding member
50 is pushed back by the tension of the endless connect-
ing body 30 and the holding member 50 is slid (the po-
sition of the holding member 50 is adjusted) toward the
inner circumferential direction (a diagonal upper direction
in Fig. 7) along the axial line Lc.

[0033] Namely, the screw member 44 and the holding
member 50 are engaged with each other so as to allow
rotary torque applied to the screw member 44 to be con-
verted to the sliding of the holding member 50.

[0034] Asshownin Fig. 3, the four intermediate bodies
41, 42 are held by the holding member 50 in a state that
the four intermediate bodies 41, 42 are put between the
holding plates 51, 52. These intermediate bodies 41, 42
are arranged so that their axial lines are directed in the
vertical direction and the intermediate bodies 41, 42 can
be rotated with respect to the holding member 50 around
their own axes. As shown in Fig. 6(b), a shaft pin 41p for
the first intermediate body 41 is undetachably coupled
with the holding plates 51, 52 with a caulking method or
the like. This results in that the first intermediate body 41
is undetachable with respect to the holding member 50.
As shown in Fig. 2, the two intermediate bodies 41, 41
are respectively arranged on both sides across the axial
line Lc.

[0035] The second intermediate body 42 is arranged
nearer to the outer circumferential side of the curved por-
tion 10c of the arm 10 (the diagonal lower side in Fig. 2)
than the first intermediate body 41. As shown in Fig. 6(b),
a shaft pin 42p for the second intermediate body 42 can
be inserted into and removed from the holding member
50. This results in that the second intermediate body 42
can be attached to and detached from the holding mem-
ber 50. As shown in Fig. 2, the two intermediate bodies
42, 42 are respectively arranged on both sides across
the axial line Lc. A space between the second interme-
diate bodies 42, 42 is narrower than a space between
the first intermediate bodies 41, 41.

[0036] As shown in Fig. 2, the first bridging portion 31
of the endless connecting body 30 passes between the
first intermediate bodies 41 and the second intermediate
bodies 42 in the holding member 50. An outer circumfer-
ential surface of the first bridging portion 31 makes con-
tact with the first intermediate bodies 41. Further, the first
bridging portion 31 is wound over the first intermediate
bodies 41 and thereby the first bridging portion 31 is
curved so as to follow the bend angle of the curved portion
10c.

[0037] The second intermediate bodies 42, 42 are ar-
ranged between the first bridging portion 31 and the sec-
ond bridging portion 32 of the endless connecting body
30. These second intermediate bodies 42 make contact
with an inner circumferential surface of the second bridg-
ing portion 32 and the meshing portions 42a mesh with
the meshing portion 30a of the second bridging portion
32. The second bridging portion 32 is wound over the
second intermediate bodies 42 and thereby the second
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bridging portion 32 is curved so as to follow the bend
angle of the curved portion 10c.

[0038] AsshowninFig. 7, the intermediate bodies 41,
42 are configured so that the intermediate bodies 41, 42
can be slid (the positions of the intermediate bodies 41,
42 can be adjusted) with respect to the arm 10 in the
direction along the axial line Lc due to the sliding of the
holding member 50. Due to the positional adjustment of
the first intermediate bodies 41, the first bridging portion
31 is tensed or loosened. Due to the positional adjust-
ment of the second intermediate bodies 42, the second
bridging portion 32 is tensed or loosened. In addition,
due to the sliding of the holding member 50, the positions
of the intermediate bodies 41, 42 are integrally adjusted.
Thus, both of the bridging portions 31, 32 are simultane-
ously tensed or loosened.

[0039] The holding member 50 serves as transmission
means for simultaneously transmitting pushing force (ac-
tuating force) of the screw member 44 to the intermediate
bodies 41, 42.

[0040] The hinge device 3 is assembled according to
the following steps.

[0041] As shown in Fig. 3, the first rotating body 21 is
contained in the first end portion 11 of the housing 13.
Further, the second rotating body 22 is contained in the
second end portion 12 of the housing 13.

[0042] Next, the endless connecting body 30 is con-
tained in the housing 13 and wound around between the
rotating bodies 21, 22. In this stage, the tension applying
means 40 is not mounted on the housing 13 and thus the
endless connecting body 30 is in a loose state. Namely,
it is not necessary to wind the endless connecting body
30 around between the rotating bodies 21, 22 in a state
that the endless connecting body 30 is in a tensed state.
Thus, it is possible to easily perform an attaching oper-
ation for the endless connecting body 30.

[0043] In this regard, the screw member 44 of the ten-
sion applying means 40 may be shallowly screwed into
the screw hole 10d in advance (Fig. 7(a)).

[0044] Next, the first rotating body 21 is coupled with
the housing-side attachment member 23 through the at-
tachment plate 21b and the attachment pins 21p to fix
the first rotating body 21. Further, the second rotating
body 22 is coupled with the door-side attachment mem-
ber 24 through the attachment plate 22b and the attach-
ment pins 22p to fix the second rotating body 22.
[0045] Next, the tension applying means 40 is attached
to the arm 10. At this time, the second intermediate bod-
ies 42 are removed from the holding member 50 in ad-
vance. In this regard, the first intermediate bodies 41 are
undetachably attached to the holding member 50 as de-
scribed above.

[0046] This holding member 50 is contained in the
housing 13. Then, the first bridging portion 31 of the end-
less connecting body 30 is inserted between the holding
plates 51, 52 to abut the first intermediate bodies 41
against the outer circumferential surface of the first bridg-
ing portion 31.
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[0047] Subsequently, the second intermediate bodies
42 are inserted between the holding plates 51, 52 and
arranged between the first bridging portion 31 and the
second bridging portion 32 of the endless connecting
body 30. These second intermediate bodies 42 are ro-
tatably attached to the holding member 50 through the
shaft pins 42p. In addition, the meshing portions 42a are
meshed with the meshing portion 30a of the second
bridging portion 32.

[0048] Since the endless connecting body 30 is in the
loose state, it is possible to easily perform the above-
described attaching operation for the tension applying
means 40.

[0049] Next, as shown in Fig. 7(b), the screw member
44 is screwed toward the inside of the housing 13 to push
and move the holding member 50 toward the outer cir-
cumferential side of the curved portion 10c along the axial
line Lc. With this operation, the intermediate bodies 41,
42 are integrally slid (the positions of the intermediate
bodies 41, 42 are integrally adjusted) toward the outer
circumferential side of the curved portion 10c along the
axial line Lc. Thus, the first bridging portion 31 and the
second bridging portion 32 are simultaneously tensed by
the substantially same amount. Therefore, the tension of
the substantially same amount can be applied to these
bridging portions 31, 32, thereby preventing imbalance
of the tension from occurring between the bridging por-
tions 31, 32. With this configuration, it is possible to pre-
vent or suppress the second rotating body 22 from being
rotated with respect to the arm 10 when the tension is
applied to the endless connecting body 30 and thus it is
possible to prevent or suppress the door 2 from being
rotated with respect to the housing 1. Therefore, it is pos-
sible to fitly close the door 2 at the time when the door 2
is full-closed (Fig. 1 and Fig. 8(a)).

[0050] After that, the cover 14 is put on the housing 13
to cover the housing 13. In this regard, this attachment
forthe cover 14 may be performed after the holding mem-
ber 50 is attached and before the tension is applied to
the endless connecting body 30.

[0051] According to this hinge device 3, it is possible
to reliably connect the rotating bodies 21, 22 with each
other by applying appropriate tension to the endless con-
necting body 30. Thus, it is possible to reliably rotate the
two rotating bodies 21, 22 with respect to the arm 10 in
synchronization with each other at the time of opening
and closing the door 2, thereby allowing the door 2 to be
always directed toward the front side regardless of a de-
gree of opening.

[0052] Next, anotherembodimentofthe presentinven-
tion will be described. In the following embodiment, the
same configurations as these of the already-described
embodiment are denoted with the same signs in the draw-
ings and description for the same configurations will be
omitted.
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[Second embodiment]

[0053] Fig. 9 shows a second embodiment of the
present invention. Tension applying means 40B of the
second embodiment includes only one first intermediate
body 41 and only one second intermediate body 42.
These intermediate bodies 41, 42 are arranged so as to
align on the axial line Lc of the screw member 44. Thus,
an aligning direction of the intermediate bodies 41, 42
coincides with a slide direction of a holding member 50B,
that is a slide direction of the intermediate bodies 41, 42.
A width of the holding member 50B is narrower than a
width of the holding member 50 of the first embodiment.
A space between the slide guides 15, 15 is narrower than
that in the first embodiment.

[0054] The present invention is not limited to the
above-described embodiments and a variety of modifi-
cations can be applied to the present invention as long
as it is not contrary to the spirit of the present invention.
[0055] Forexample,the screw member44 may be pro-
vided so that the screw member 44 can be rotated with
respect to the arm 10 around the axial line Lc and cannot
be displaced in the direction along the axial line Lc and
may be screwed with the holding member 50, 50B.
[0056] It may be possible to take a configuration in
which the screw member 44 is provided on the side wall
on the outer circumferential side (the lower side in Fig.
7) of the curved portion 10c of the arm 10 and the tension
is applied to the endless connecting body 30 when the
holding member 50, 50B is pulled toward the outer cir-
cumferential side by the screw member 44.

[0057] Theadjustingmemberis notlimited to the screw
member 44 and may include a lever, a nob and the like.
[0058] The adjusting member may include biasing
means such as a coil spring. The holding member 50,
50B may be slid by bias force (actuating force) of the
biasing means to apply the tension to the endless con-
necting body 30.

[0059] A spring insertion hole may be formed in the
side wall of the curved portion 10c of the arm 10. The
endless connecting body 30 and the holding member 50,
50B may be contained in the arm 10 and then the coil
spring may be inserted into the arm 10 through the spring
insertion hole to bias the holding member 50, 50B toward
the slide direction. A female screw may be engraved on
an inner circumferential surface of the spring insertion
hole and this female screw may be screwed with a screw
member. Further, a tip end portion of this screw member
may be abutted against an end portion of the coil spring
on an opposite side of the side of the holding member
50, 50B to use reactive force of the coil spring.

[0060] It may be possible to take a configuration in
which the positions of the first intermediate body 41 and
the second intermediate body 42 are individually adjust-
ed. Adjusting means 43 for the first intermediate body 41
and adjusting means 43 for the second intermediate body
42 may be separately provided.

[0061] The adjusting means 43 may have a cam. The
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cam may be intervened between the adjusting member
such as the screw member 44 and the intermediate bod-
ies 41, 42 as transmission means. Actuating force input-
ted into the adjusting member such as the screw member
44 may be converted to sliding force for the intermediate
bodies 41, 42 by using the cam.

[0062] The slide direction of the firstintermediate body
41 may be different from the slide direction of the second
intermediate body 42.

[0063] Actuating force inputted to one adjusting mem-
ber may be distributed to the intermediate bodies 41, 42
by using the cam to respectively slide the intermediate
bodies 41, 42 in different directions.

[0064] It may be possible to take a configuration in
which the first intermediate body 41 makes contact with
the outer circumferential surface of the first bridging por-
tion 31, the second intermediate body 42 makes contact
with the outer circumferential surface of the second bridg-
ing portion 32 and these intermediate bodies 41, 42 can
be slid in a direction in which the intermediate bodies 41,
42 get close to or separate from each other. In this con-
figuration, the tension is applied to the bridging portions
31, 32 due to the sliding for getting the intermediate bod-
ies 41, 42 close to each other and the bridging portions
31, 32 are loosened due to the sliding for separating the
intermediate bodies 41, 42 from each other.

[0065] It may be possible to take a configuration in
which the first intermediate body 41 makes contact with
the inner circumferential surface of the first bridging por-
tion 31, the second intermediate body 42 makes contact
with the inner circumferential surface of the second bridg-
ing portion 32 and these intermediate bodies 41, 42 can
be slid in a direction in which the intermediate bodies 41,
42 get close to or separate from each other. In this con-
figuration, the tension is applied to the bridging portions
31, 32 due to the sliding for separating the intermediate
bodies 41, 42 from each other and the bridging portions
31, 32 are loosened due to the sliding for getting the
intermediate bodies 41, 42 close to each other.

[0066] The arm 10 is not necessarily curved into the
dogleg shape (the L shape) and may straight extend.
[0067] Instead of the belt, a roller chain may be used
as the endless connecting body 30.

[0068] Instead of the roller or the pulley, a sprocket
may be used as the intermediate bodies 41, 42.

[0069] It may be possible to take a configuration in
which the intermediate body 41 is notrotated and is fixed
to the arm 10. The endless connecting body 30 may be
configured to slide on the circumferential surface of the
intermediate body 41. In the same manner, it may be
possible to take a configuration in which the intermediate
body 42 is not rotated and is fixed to the arm 10. The
endless connecting body 30 may be configured to slide
on the circumferential surface of the intermediate body
42.

[0070] The gear ratio of the first rotating body 21 and
the second rotating body 22 is not necessarily one. It may
be possible to take a configuration in which the rotating
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bodies 21, 22 rotate with respect to the arm 10 with dif-
ferent speeds. It may be possible to take a configuration
in which the direction of the door 1 with respect to the
housing 1 is changed depending on the degree of open-
ing.

[0071] The hinge device 3is notlimited to the container
device M and can be applied to a hinge portion in an
electric device, a vehicle or the like.

INDUSTRIAL APPLICABILITY

[0072] The presentinvention can be applied to a hinge
of a door of a container device, for example.
[0073]

1 Housing (first member)

2 Door (second member)

3 Hinge device

10 Arm

11 First end portion

12 Second end portion

21 First rotating body

22 Second rotating body

30 Endless connecting body

31 First bridging portion

32 Second bridging portion

40, 40B Tension applying means

41 First intermediate body

42 Second intermediate body

43 Adjusting means

44 Screw member (adjusting member)
50, 50B Holding member (transmission means)

Claims

1. A hinge device for coupling a second member with
a first member so that the second member can be
relatively moved with respect to the first member,
the hinge device comprising:

an arm;

a first rotating body rotatably provided in a first
end portion of the arm in a lengthwise direction
of the arm and fixed to the first member;

a second rotating body rotatably provided in a
second end portion opposite to the first end por-
tion of the arm and fixed to the second member;
an endless connecting body for connecting the
first and second rotating bodies with each other
so that the first and second rotating bodies can
be rotated with respect to the arm in the same
direction, the endless connecting body having
two wound portions respectively wound around
the first and second rotating bodies and first and
second bridging portions each bridged between
the first and second rotating bodies and being
formed into an endless shape; and
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tension applying means for applying tension to
the endless connecting body,
wherein the tension applying means includes:

a first intermediate body which makes con-
tact with the first bridging portion and can
be slid with respect to the arm in a direction
for tensing or loosening the first bridging
portion,

a second intermediate body which makes
contactwith the second bridging portion and
can be slid with respect to the arm in a di-
rection for tensing or loosening the second
bridging portion, and

adjusting means for adjusting positions of
the first and second intermediate bodies in
a slide direction of each of the first and sec-
ond intermediate bodies.

The hinge device as claimed in claim 1, wherein the
adjusting means includes:

one adjusting member to which actuating force
for the positional adjustment is inputted, and
transmission means for simultaneously trans-
mitting the actuating force to the first and second
intermediate bodies.

The hinge device as claimed in claim 2, wherein the
first intermediate body makes contact with an outer
circumferential surface of the first bridging portion,
wherein the second intermediate body makes con-
tact with an inner circumferential surface of the sec-
ond bridging portion,

wherein the transmission means includes a holding
member for holding the first intermediate body and
the second intermediate body and the holding mem-
ber is slidably provided in the arm, and

wherein a position of the holding member is adjusted
by the adjusting member.
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