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(54) Blind apparatus

(57) A window blind apparatus (1) includes a pair of
vertical frames (2,3); one link mechanism (4); another
link mechanism (5) juxtaposed to the one link mecha-
nism (4); a plurality of slat supporting mechanisms (8)
each having one end portion (6) connected to the one
link mechanism (4) and the other end portion (7) con-
nected to the another link mechanism (5); a plurality of
slats (9) supported by the respective slat supporting
mechanisms (8) and juxtaposed in an opening (P) be-
tween the vertical frames (2,3); a raising and lowering
mechanism (10) for raising and lowering the slats (9);
and a tilting mechanism (11) for tilting the respective
slats (9) by causing the link mechanisms (4,5) to under-
go relative changes in their vertical positions as the slats
(9) are raised or lowered by the raising and lowering
mechanism (10).
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Description

BACKGROUND OF THE INVENTION

Field of the Invention:

[0001] The present invention relates to a blind appa-
ratus disposed in an opening such as a window of a
building to open or close the opening.

Description of the Related Art:

[0002] The present assignee earlier proposed a blind
apparatus disclosed in JP-A-8-326445.
[0003] The aforementioned blind apparatus is com-
prised of a pair of link mechanisms; a plurality of slat
supporting mechanisms each having one end portion
connected to one of the link mechanisms and the other
end portion connected to the other link mechanism; slats
respectively supported by the slat supporting mecha-
nisms; a raising and lowering mechanism for raising and
lowering the slats; and a tilting mechanism for tilting the
slats by causing the pair of link mechanisms to undergo
relative positional changes as the slats are raised or low-
ered by the raising and lowering mechanism. Each of
the slat supporting mechanisms has an arm member for
supporting an end portion of the slat at a substantially
central portion of the arm member.
[0004] With the blind apparatus disclosed in the
above-described publication, since each of the link
mechanisms is formed by linking plate-shaped rigid link
members in a chain form by means of shafts, substantial
time is required for the assembly of the link mecha-
nisms, and a large force is required for raising and low-
ering the slats due to the weight of the link members.

SUMMARY OF THE INVENTION

[0005] The present invention has been devised in
view of the above-described aspects, and its object is
to provide a blind apparatus which makes it possible to
assemble the link mechanisms in a short time, and make
the link mechanisms lightweight so as to render need-
less a very large force for raising and lowering the slats,
thereby making it possible to easily effect the raising and
lowering of the slats.
[0006] In accordance with a first aspect of the inven-
tion, there is provided a blind apparatus comprising: a
first link mechanism; a second link mechanism juxta-
posed to the first link mechanism; a plurality of slat sup-
porting mechanisms each having one end portion con-
nected to the first link mechanism and another end por-
tion connected to the second link mechanism; slats re-
spectively supported by the slat supporting mecha-
nisms; a raising and lowering mechanism for raising and
lowering the slats; and a tilting mechanism for tilting the
slats by causing the first and the second link mecha-
nisms to undergo relative positional changes as the

slats are raised or lowered by the raising and lowering
mechanism, each of the slat supporting mechanisms
having an arm member for supporting an end portion of
the slat at a substantially central portion of the arm mem-
ber, the first link mechanism having a flexible belt-
shaped body and shaft members to which the belt-
shaped body is secured and which are each rotatably
connected to one end portion of each of the arm mem-
bers, the second link mechanism having a flexible belt-
shaped body and shaft members to which the belt-
shaped body is secured and which are each rotatably
connected to another end portion of each of the arm
members.
[0007] According to the blind apparatus in accord-
ance with the first aspect of the invention, the link mech-
anisms are respectively comprised of the flexible belt-
shaped bodies and the shaft members to which the belt-
shaped bodies are secured and which are rotatably con-
nected to the end portions of the respective arm mem-
bers, instead of a pair of chains of rigid link members
which are linked in chain forms so as to be rotatable by
means of shafts. Therefore, each of the link mecha-
nisms can be assembled in a short time. Moreover, each
of the link mechanisms can be made lightweight, so that
not a very large force is required for raising and lowering
the slats, thereby making it possible to easily effect the
raising and lowering of the slats.
[0008] Preferably, as in the blind apparatus in accord-
ance with a second aspect of the invention, each of the
belt-shaped bodies may be fabricated from one contin-
uous belt-shaped member, and the belt-shaped mem-
ber may be passed through shaft members which are
respectively fitted rotatably in corresponding end por-
tions of the arm members.
[0009] Each belt-shaped body is sufficient if it is tough
and flexible, and may not have very large elasticity. It is
rather preferred that each belt-shaped body be none-
lastic. As for the resiliency, each belt-shaped body may
be slightly resilient, but it is rather preferred that the belt-
shaped body not be resilient. Preferably, as in the blind
apparatus in accordance with a third aspect of the in-
vention, each of the belt-shaped bodies may be fabri-
cated from a belt of a woven fabric or a knit fabric of yarn
made of a synthetic resin such as polyester, or a belt of
a nonwoven fabric made of a synthetic resin. In the in-
vention, each of the belt-shaped bodies may be alterna-
tively fabricated from a flat belt made of such as leather.
As the yarn made of a synthetic resin, yarn made of pol-
yester is preferable. As a more preferable example, it is
possible to cite a flexible belt-shaped body made by
plain weaving using such polyester-made yarn and hav-
ing a width of 6 to 12 mm and a thickness of 0. 4 mm to
0. 7 mm, more specifically a width of 7 mm and a thick-
ness of 0.6 mm.
[0010] Preferably, as in the blind apparatus in accord-
ance with a fourth aspect of the invention, each of the
shaft members may be formed by an integrally molded
piece made of a synthetic resin and including a cylindri-
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cal portion and a pair of shaft portions respectively dis-
posed on opposite end faces of the cylindrical portion,
and may be rotatably fitted at the shaft portion thereof
in the corresponding end portion of each of the arm
members. In this case, each of the belt-shaped bodies
may be integrally secured to the cylindrical portion and
passed through the cylindrical portion.
[0011] In the case where each of the shaft members
is formed by an integrally molded piece made of a syn-
thetic resin, as in the blind apparatus in accordance with
the fourth aspect of the invention, the securing of each
shaft member to the belt-shaped body may be effected
simultaneously with the integral molding of each shaft
member by clamping the belt-shaped body between a
pair of mold halves for integrally forming the shaft mem-
bers, and by allowing a forming material of the shaft
members to flow into the pair of mold halves with the
belt-shaped body clamped therebetween.
[0012] As in the blind apparatus in accordance with a
fifth aspect of the invention, each shaft member in the
blind apparatus in accordance with the fourth aspect
may be formed by an integrally molded piece made of
a synthetic resin and further having a pair of rectangular
projecting portions disposed at symmetrical positions
with respect to an axis of the cylindrical portion. In this
case, each of the belt-shaped bodies may be integrally
secured to the cylindrical portion and the pair of rectan-
gular projecting portions, and may be passed through
the cylindrical portion and the pair of rectangular pro-
jecting portions.
[0013] Also in the case of the shaft member having
the pair of rectangular projecting portions, the securing
of each shaft member to the belt-shaped body may be
effected simultaneously with the integral molding of
each shaft member by clamping the belt-shaped body
between the pair of mold halves for integrally forming
the shaft members, and by allowing a forming material
of the shaft members to flow into the pair of mold halves
with the belt-shaped body clamped therebetween, as
described above.
[0014] In addition, as in the blind apparatus in accord-
ance with a sixth aspect of the invention, each of the
belt-shaped bodies may alternatively have a plurality of
belt-shaped pieces which are respectively terminated
inside shaft members respectively fitted rotatably in cor-
responding end portions of pairs of vertically adjacent
ones of the arm members.
[0015] As in the blind apparatus in accordance with a
seventh aspect of the invention, each of the slats in a
preferred example has a hollow portion, wherein each
of the slat supporting mechanisms may further have a
fitting portion provided in a substantially central portion
of each of the arm members and fitted in the hollow por-
tion in the end portion of each of the slats.
[0016] In the blind apparatus in accordance with an
eighth aspect of the invention, each of the arm members
has an arm body made of a synthetic resin and an arm
plate fitted to the arm body in a snap-fit fashion, each of

the shaft members being disposed in such a manner as
to be sandwiched between the arm body and the arm
plate.
[0017] In the present invention, as in the blind appa-
ratus in accordance with a ninth aspect of the invention,
the raising and lowering mechanism may be connected
to a lowermost one of the arm members, and may be
adapted to raise the slats by raising the lowermost one
of the arm members. Alternatively, as in the blind appa-
ratus in accordance with a 10th aspect of the invention,
the raising and lowering mechanism may be connected
to an uppermost one of the arm members, and may be
adapted to raise the slats by raising the uppermost one
of the arm members.
[0018] In accordance with the present invention, it is
possible to provide a blind apparatus which makes it
possible to assemble the link mechanisms in a short
time, and make the link mechanisms lightweight so as
to render needless a very large force for raising and low-
ering the slats, thereby making it possible to easily effect
the raising and lowering of the slats.
[0019] Hereafter, a detailed description will be given
of the present invention and embodiments thereof on
the basis of the preferred embodiments shown in the
drawings. It should be noted that the present invention
is not limited to these embodiments.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020]

Fig. 1 is a perspective view of a preferred embodi-
ment of the invention;
Fig. 2 is a partial side elevational view of the em-
bodiment shown in Fig. 1;
Fig. 3 is an explanatory side elevational view of slats
and components within one vertical frame in ac-
cordance with the embodiment shown in Fig. 1;
Fig. 4 is an explanatory side elevational view of
components within one vertical frame in accord-
ance with the embodiment shown in Fig. 1;
Fig. 5 is an explanatory plan view of the embodi-
ment shown in Fig. 1;
Figs. 6(a) and 6(b) are explanatory diagrams of a
link mechanism in accordance with the embodiment
shown in Fig. 1, in which Fig. 6(a) is an explanatory
front elevational view thereof, and Fig. 6(b) is an ex-
planatory side elevational view thereof;
Fig. 7 is a diagram explaining the operation of the
embodiment shown in Fig. 1;
Fig. 8 is a diagram explaining the operation of the
embodiment shown in Fig. 1;
Fig. 9 is a diagram explaining the operation of the
embodiment shown in Fig. 1;
Fig. 10 is a diagram explaining the operation of the
embodiment shown in Fig. 1;
Fig. 11 is a diagram explaining the operation of the
embodiment shown in Fig. 1;
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Figs. 12 (a) and 12 (b) are explanatory diagrams of
another example of the link mechanism in accord-
ance with the embodiment shown in Fig. 1, in which
Fig. 12(a) is an explanatory front elevational view
thereof, and Fig. 12 (b) is an explanatory side ele-
vational view thereof;
Figs. 13(a) and 13(b) are explanatory diagrams of
still another example of the link mechanism in ac-
cordance with the embodiment shown in Fig. 1, in
which Fig. 13(a) is an explanatory front elevational
view thereof, and Fig. 13(b) is an explanatory side
elevational view thereof;
Fig. 14 is an explanatory diagram of another exam-
ple of a raising and lowering mechanism and a tilting
mechanism shown in Fig. 1;
Fig. 15 is an explanatory plan view of the another
example of the raising and lowering mechanism and
the tilting mechanism shown in Fig. 14;
Fig. 16 is a diagram explaining the operation of the
embodiment shown in Figs. 14 and 15;
Fig. 17 is a diagram explaining the operation of the
embodiment shown in Figs. 14 and 15;
Fig. 18 is an explanatory perspective view of anoth-
er example of the slat used in the blind apparatus
in accordance with the invention; and
Fig. 19 is an explanatory cross-sectional view of the
embodiment shown in Fig. 18.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0021] In Figs. 1 to 6, a window blind apparatus 1 in
accordance with this embodiment is comprised of a pair
of vertical frames 2 and 3; a link mechanism 4; a link
mechanism 5 juxtaposed to the link mechanism 4; a plu-
rality of slat supporting mechanisms 8 each having one
end portion 6 connected to the link mechanism 4 and
the other end portion 7 connected to the link mechanism
5; a plurality of slats 9 supported by the respective slat
supporting mechanisms 8 and juxtaposed in an opening
P between the vertical frames 2 and 3; a raising and
lowering mechanism 10 for raising and lowering the
slats 9; and a tilting mechanism 11 for tilting the respec-
tive slats 9 by causing the link mechanisms 4 and 5 to
undergo relative changes in their vertical positions as
the slats 9 are raised or lowered by the raising and low-
ering mechanism 10.
[0022] The vertical frame 2 , which is hollow, has a
guide slit 15 extending in the vertical direction, while the
vertical frame 3 , which is hollow, also has a guide slit
16 extending in the vertical direction. The link mecha-
nisms 4 and 5 and the tilting mechanism 11 are accom-
modated in the respective vertical frames 2 and 3. Since
the link mechanisms 4 and 5 and the tilting mechanism
11 on the vertical frame 3 side are arranged in the same
way as the link mechanisms 4 and 5 and the tilting mech-
anism 11 on the vertical frame 2 side, a detailed descrip-
tion will be given hereafter of the link mechanisms 4 and

5 and the tilting mechanism 11 on the vertical frame 2
side.
[0023] The link mechanism 4 has one continuous flex-
ible belt-shaped body 21 and shaft members 23 to which
the belt-shaped body 21 is secured and which are each
rotatably connected to the end portion 6 of each arm
member 22, which is the one end portion 6 of each slat
supporting mechanism 8.
[0024] In the same way as the link mechanism 4 , the
link mechanism 5 has one continuous flexible belt-
shaped body 25 similar to the belt-shaped body 21, as
well as shaft members 26 which are similar to the shaft
members 23 and to which the belt-shaped body 25 is
secured, each shaft member 26 being rotatably fitted in
the end portion 7 of each arm member 22 , which is the
other end portion 7 of each slat supporting mechanism
8.
[0025] As particularly shown in Figs. 6(a) and 6(b), the
belt-shaped body 21 is passed through the shaft mem-
bers 23 which are rotatably fitted in the end portions 6
of the respective arm members 22 including the end por-
tions 6 of the uppermost and lowermost arm members
22 , and is secured to the shaft members 23 at the re-
spective passing positions. The belt-shaped body 21
passed through the shaft member 23 fitted to the end
portion 6 of the uppermost arm member 22 extends fur-
ther to the tilting mechanism 11, and is inserted in and
secured to a shaft member 28 of the tilting mechanism
11 at its upper end portion 27, as particularly shown in
Fig. 3. The belt-shaped body 21 passed through the
shaft member 23 fitted to the end portion 6 of the low-
ermost arm member 22 at its lower end portion 29 is
secured to the shaft member 23 at that lower end portion
29 and terminates there.
[0026] In the same way as the belt-shaped body 21,
the belt-shaped body 25 is passed through the shaft
members 26 which are rotatably fitted in the end por-
tions 7 of the respective arm members 22 including the
end portions 7 of the uppermost and lowermost arm
members 22, and is secured to the shaft members 26
at the respective passing positions. The belt-shaped
body 25 passed through the shaft member 26 fitted to
the end portion 7 of the uppermost arm member 22 ex-
tends further to the tilting mechanism 11, and is inserted
in and secured to a shaft member 32 of the tilting mech-
anism 11 at its upper end portion 31. The belt-shaped
body 25 passed through the shaft member 26 fitted to
the end portion 7 of the lowermost arm member 22 at
its lower end portion 33 is secured to the shaft member
26 at that lower end portion 33 and terminates there.
[0027] Each of the belt-shaped bodies 21 and 25 may
be fabricated from a belt of a woven fabric or a knit fabric
of yarn made of a synthetic resin such as polyester, or
a flat belt of a nonwoven fabric made of a synthetic resin,
or may be fabricated from another tough flexible belt.
[0028] Each of the slat supporting mechanisms 8 has
the arm member 22, a shaft portion 36 formed integrally
with an arm body 35 of the arm member 22, a cover

5 6



EP 1 403 462 A2

5

5

10

15

20

25

30

35

40

45

50

55

portion 37 formed integrally with the shaft portion 36,
and a fitting portion 38 formed integrally in a substan-
tially central portion of the cover portion 37. The shaft
portion 36 is passed through the guide slit 15 and is dis-
posed in and outside the vertical frame 2. The fitting por-
tion 38, which is provided in the substantially central por-
tion of the arm body 35 of the arm member 22 through
the shaft portion 36 and the cover portion 37, is fitted in
a hollow portion 40 in one end portion 39 of the slat 9
having a hollow body.
[0029] The arm member 22 has the arm body 35
made of a synthetic resin and having a pair of split pins
41, as well as an arm plate 42 made of a metal or a resin
and fitted to the arm body 35 through the split pins 41
of the arm body 35 in a snap-fit fashion. The shaft portion
36 is integrally provided in the substantially central por-
tion of the arm body 35. Thus the arm member 22 sup-
ports the end portion 39 of the slat 9 through the shaft
portion 36, the cover portion 37, and the fitting portion
38 in its substantially central portion.
[0030] Each of the shaft members 23 and 26 is formed
by an integrally molded piece including a cylindrical por-
tion 46 and a pair of shaft portions 47 which are integrally
provided on opposite end faces of the cylindrical portion
46 disposed in such a manner as to be sandwiched be-
tween the arm body 35 and the arm plate 42 , and which
are rotatably inserted in the arm body 35 and the arm
plate 42. Each shaft member 23 or 26 is rotatably fitted
at its shaft portion 47 in the end portion 6 or 7 of each
arm member 22. Each of the belt-shaped bodies 21 and
25 is integrally secured to the cylindrical portion 46, and
is passed through the cylindrical portion 46. The secur-
ing of each cylindrical portion 46 to each of the belt-
shaped bodies 21 and 25 may be effected at the time of
the integral molding of the shaft members 23 and 26.
[0031] Each slat 9 comprises a hollow body, and its
one end portion 39 is closed by the cover portion 37 of
the slat supporting mechanism 8, while its other end por-
tion 49 is closed by the cover portion 37 of the slat sup-
porting mechanism 8 on the vertical frame 3 side. The
respective slats 9 are supported at their opposite end
portions 39 and 49 by the slat supporting mechanisms
8 on the vertical frame 2 side and the vertical frame 3
side so as to be parallel to each other in the opening P.
[0032] The raising and lowering mechanism 10 in-
cludes a chain 51 disposed in each of the vertical frames
2 and 3 and serving as a flexible traveling body; a con-
necting mechanism 54 for connecting to the lowermost
slat supporting mechanism 8 the other end portion 53
of the chain 51 having one end portion 52 which is a free
end; a traveling unit 55 for causing the chain 51 to travel
in directions A and B; and a guide mechanism 56 for
guiding the traveling of the chain 51 in the directions A
and B.
[0033] Since the chain 51, the connecting mechanism
54, and the guide mechanism 56 are respectively ar-
ranged in the same way on the vertical frame 2 side and
the vertical frame 3 side, a derailed description will be

given hereafter of the vertical frame 2 side.
[0034] The connecting mechanism 54 includes a pin
member 61 disposed concentrically with the shaft por-
tion 36 of the lowermost slat supporting mechanism 8
and secured to that shaft portion 36 in such a manner
as to project from the arm plate 42; a connecting arm
member 65 having one end portion 62 connected rotat-
ably and linearly movably to the pin member 61 and the
other end portion 63 connected rotatably to the end por-
tion 53 of the chain 51 through a pin member 64; and a
torsion coil spring 66 disposed between the chain 51
and the connecting arm member 65 and having one end
portion retained by the end portion 53 of the chain 51,
the other end portion retained by the connecting arm
member 65, and a central portion wound around the pin
member 64.
[0035] The connecting arm member 65 has an elon-
gated hole 67 with the pin member 61 inserted therein
on the end portion 62 side. As a result, the connecting
arm member 65 is rotatably and linearly movably con-
nected to the pin member 61 on the end portion 62 side.
The torsion coil spring 66 resiliently urges the connect-
ing arm member 65 with respect to the end portion 53
of the chain 51 so as to rotate the connecting arm mem-
ber 65 clockwise in Fig. 4 with respect to the end portion
53 of the chain 51. Consequently, the lowermost arm
member 22 is adapted to be moved downward along the
guide slit 15 by means of the pin member 61.
[0036] The traveling unit 55 has an electric motor 71
for generating a traveling force for the chain 51 as well
as a transmitting means 72 for transmitting the traveling
force from the electric motor 71 to the chain 51.
[0037] The electric motor 71 supported on the vertical
frame 2 through a speed reducer 73 and a bracket 74
has a braking mechanism. The braking mechanism can-
cels the braking of the output rotating shaft of the electric
motor 71 when electric power is supplied so as to rotate
its output rotating shaft, and effects braking so as not to
freely rotate the output rotating shaft when electric pow-
er is not supplied so as not to rotate the output rotating
shaft. This braking mechanism is electromagnetically
operated on supply of electric power to the electric motor
71 to cancel the braking of the output rotating shaft of
the electric motor 71, and stops the electromagnetic op-
eration on stopping of the supply of electric power to
effect the braking of the output rotating shaft of the elec-
tric motor 71 by mechanical operation.
[0038] The transmitting means 72 has the speed re-
ducer 73 for reducing the rotational speed of the output
rotating shaft of the electric motor 71; a rotating shaft 75
to which the rotation of the output rotating shaft of the
speed reducer 73 is transmitted; and a sprocket wheel
76 secured to one end of the rotating shaft 75 and serv-
ing as a rotating body around which the chain 51 is
wound.
[0039] The rotating shaft 75 is rotatably supported at
its respective end portions by a bracket 77 attached to
each of the vertical frames 2 and 3. The sprocket wheel
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76 is disposed between the bracket 77 and a rotating
body 78 of the tilting mechanism 11, and a sprocket
wheel similar to the sprocket wheel 76 is also secured
to the other end portion of the rotating shaft 75 on the
vertical frame 3 side. In the same way as the chain 51
disposed in the vertical frame 2 , the chain 51 disposed
in the vertical frame 3 is wound around the sprocket
wheel on the other end portion side of the rotating shaft
75.
[0040] The transmitting means 72 is adapted to trans-
mit the torque of the output rotating shaft of the electric
motor 71 to the chain 51 through the speed reducer 73,
the rotating shaft 75, and the sprocket wheel 76 as the
traveling force in the directions A and B.
[0041] In this embodiment, although the output rotat-
ing shaft of the electric motor 71 is coupled to the rotat-
ing shaft 75 through the speed reducer 73, instead of
indirectly coupling the output rotating shaft of the electric
motor 71 to the rotating shaft 75 in this way, the output
rotating shaft of the electric motor 71 may be directly
coupled to the rotating shaft 75, or the output rotating
shaft of the electric motor 71 may be used as the rotating
shaft 75.
[0042] The guide mechanism 56 has two pairs of
guide walls 81 and 82 extending vertically and formed
integrally on a sidewall portion 80 of the vertical frame
2, as well as chain guides 83 and 84 secured to the
bracket 77 and disposed around the outer periphery of
the sprocket wheel 76. The chain 51 travels by passing
along the path between the respective pairs of guide
walls 81 and 82, between the chain guide 83 and the
sprocket wheel 76, and between the chain guides 83
and 84, and its deflection is prevented by the two pairs
of guide walls 81 and 82 and the chain guides 83 and 84.
[0043] The tilting mechanism 11 includes the rotating
body 78 provided rotatably on the rotating shaft 75 by
means of a bearing 90 (see Fig. 8); an attaching member
91 through which the rotating shaft 75 is passed and
which is secured to the rotating body 78 so as to rotate
together with the rotation of the rotating body 78; and a
clutch mechanism 92 for causing the rotating body 78
to rotate as the chain 51 travels in the directions A and B.
[0044] The clutch mechanism 92 has a pawl member
94 attached rotatably to the rotating body 78 through a
shaft 93; an engaging pin 95 supported by the vertical
frame 2 through a bracket or the like so as to allow the
pawl member 94 to engage therewith; and an engaging
projection 96 provided on the chain 51 and adapted to
abut against the pawl member 94 so as to cancel the
engagement of the pawl member 94 with the engaging
pin 95.
[0045] The pawl member 94 integrally has a pawl por-
tion 98 having a recess 97 for engaging the engaging
pin 95, as well as an abutment portion 99 (see Fig. 8)
for abutting against the engaging projection 96. A notch
101 is formed in the rotating body 78 for allowing the
engaging projection 96 to approach the abutment por-
tion 99 for the abutment of the engaging projection 96

against the abutment portion 99.
[0046] In the traveling of the chain 51 in the direction
A, the clutch mechanism 92 rotates the pawl member
94 by the abutment of the engaging projection 96
against the abutment portion 99 to cancel the mutual
engagement between the recess 97 of the pawl portion
98 and the engaging pin 95, thereby setting the rotating
body 78 in a rotatable state. Subsequently, the rotating
body 78 is rotated together with the traveling of the chain
51 in the direction A. Meanwhile, in the traveling of the
chain 51 in the direction B opposite to the direction A,
the clutch mechanism 92 rotates the pawl member 94
by cancellation of the abutment of the engaging projec-
tion 96 against the abutment portion 99 to allow the re-
cess 97 of the pawl portion 98 and the engaging pin 95
to engage each other. The rotating body 78 is thereby
fixed to the vertical frame 2 by means of the engaging
pin 95 so as to be unrotatable.
[0047] As the engaging projection 96 abuts against
the abutment portion 99 when the chain 51 travels in the
direction A, the tilting mechanism 11 swings the attach-
ing member 91 counterclockwise in Fig. 3 by means of
the rotating body 78, and lowers the upper end portion
27 of the belt-shaped body 21, while raising the upper
end portion 31 of the belt-shaped body 25. On the other
hand, as the abutment of the engaging projection 96
against the abutment portion 99 is canceled when the
chain 51 travels in the direction B, the tilting mechanism
11 swings the attaching member 91 clockwise in Fig. 3
by means of the rotating body 78, and raises the upper
end portion 27 of the belt-shaped body 21, while lower-
ing the upper end portion 31 of the belt-shaped body 25.
[0048] In the above-described window blind appara-
tus 1, when the chain 51 has traveled in the direction A,
in the state in which, as shown in Fig. 10 , the engaging
projection 96 provided on the chain 51 is disposed in the
notch 101 and abuts against the abutment portion 99 of
the pawl member 94 to lower the upper end portion 27
of the belt-shaped body 21, while raising the upper end
portion 31 of the belt-shaped body 25, as shown in Fig.
7, the lowermost arm member 22 is urged downward by
means of the connecting arm member 65 and the pin
member 64 by the torsion coil spring 66, and the belt-
shaped bodies 21 and 25 are stretched straightly. Con-
sequently, as shown in Fig. 7, the respective slats 9 are
tilted substantially vertically and completely close the
opening P between the vertical frames 2 and 3. In addi-
tion, when the electric motor 71 is operated in this state,
the sprocket wheel 76 is rotated by the rotation of the
rotating shaft 75 through the speed reducer 73, thereby
causing the chain 51 to travel in the direction B.
[0049] As the chain 51 travels in the direction B, the
engaging projection 96 is also moved clockwise about
the rotating shaft 75. As the engaging projection 96 is
thus moved, the rotating body 78 is also moved or ro-
tated clockwise, as shown in Fig. 9. As the rotating body
78 is thus moved, the upper end portion 27 of the belt-
shaped body 21 is pulled upward, while the upper end
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portion 31 of the belt-shaped body 25 is lowered down-
ward. Thus, as the belt-shaped bodies 21 and 25 are
respectively raised and lowered differentially, as shown
in Figs. 3 and 4, the end portion 6 of each arm member
22 is lifted upward relative to the end portion 7 thereof.
As the respective arm members 22 are thereby rotated
clockwise, each of the slats 9 are also rotated to the sub-
stantially horizontal position and set in the form of a rat-
tan blind, as shown in Figs. 1, 3 and 4.
[0050] As the chain 51 is made to further travel in the
direction B, the engaging projection 96 starts to be dis-
engaged from the notch 101, and as the engaging pro-
jection 96 is disengaged from the notch 101, the engag-
ing projection 96 then abuts against the pawl portion 98
and rotates the pawl member 94 about the shaft 93,
causing the recess 97 of the pawl portion 98 and the
engaging pin 95 to engage with each other. As shown
in Fig. 8, as the recess 97 of the pawl portion 98 is en-
gaged with the engaging pin 95, the rotation of the ro-
tating body 78 is prevented and is held in that state.
[0051] As the chain 51 continues to travel in the direc-
tion B, the lowermost arm member 22 connected to the
end portion 53 of the chain 51 by the connecting mech-
anism 54 starts to be raised. At the same time, the belt-
shaped bodies 21 and 25 start to be deflected from their
lower portions, and the slats 9 are consecutively super-
posed on top of each other starting with the lower ones,
as shown in Fig. 11. It should be noted that although, in
Fig. 11, the deflected belt-shaped bodies 21 and 25 are
shown jutting out in the lateral direction due to their slight
resiliency for the sake of explanation, in a case where
they practically do not have resiliency, they droop down.
When the slats 9 are completely superposed in an upper
portion of the opening P, the operation of the electric mo-
tor 71 is stopped by a signal from a detector or the like,
and the state in which the opening P is completely open
is maintained.
[0052] If the electric motor 71 is operated in the op-
posite direction to the one described above in the state
in which the opening P is completely open or in the state
in which the opening P is halfway open, the chain 51 is
caused to travel in the direction A. As a result, the belt
-shaped bodies 21 and 25 start to be extended begin-
ning with their uppermost portions, and the superposi-
tion of the slats 9 starts to be canceled beginning with
the upper ones. When the deflection of the belt-shaped
bodies 21 and 25 is totally canceled and the superposi-
tion of the slats 9 is totally canceled, the engaging pro-
jection 96 starts to be inserted in the notch 101, as
shown in Fig. 8. As a result of this insertion, as shown
in Fig. 9, the engaging projection 96 abuts against the
abutment portion 99 of the pawl member 94 and rotates
the pawl member 94, canceling the engagement of the
recess 97 with the engaging pin 95. As a result of this
cancellation, together with the movement of the engag-
ing projection 96 the rotating body 78 is rotated coun-
terclockwise in the opposite direction to the one de-
scribed above, as shown in Fig. 10. Hence, the upper

end portion 31 of the belt-shaped body 25 is pulled up-
ward, while the upper end portion 27 of the belt-shaped
body 21 is pulled downward. As the belt-shaped bodies
21 and 25 are respectively raised and lowered differen-
tially in this manner, relative displacement occurs in the
belt-shaped bodies 21 and 25. The slats 9 which are
supported by the belt-shaped bodies 21 and 25 by
means of the slat supporting mechanisms 8 are thereby
tilted in the opposite direction, and completely close the
opening P, as shown in Fig. 7. Subsequently, the oper-
ation of the electric motor 71 is stopped by a signal from
the detector or the like, and the state in which the open-
ing P is completely closed is maintained.
[0053] In the window blind apparatus 1, after the
opening P has been completely closed, the operation of
the electric motor 71 is not stopped immediately. Even
if the chain 51 is further made to travel slightly in the
direction A, the connecting arm member 65 itself con-
nected rotatably to the end portion 53 of the chain 51
through the pin member 64 rotates about the pin mem-
ber 61 against the resiliency of the torsion coil spring
66, and linearly moves with respect to the pin member
61. This arrangement ensures that further downward
movement of the lowermost arm member 22 does not
occur.
[0054] With the above-described window blind appa-
ratus 1 having combinations of the link mechanisms 4
and 5 as well as the slat supporting mechanisms 8, the
link mechanisms 4 and 5 are respectively comprised of
the flexible belt-shaped bodies 21 and 25 and the shaft
members 23 and 26 to which the belt-shaped bodies 21
and 25 are secured and which are rotatably connected
to the end portions 6 and 7 of the respective arm mem-
bers 22, instead of a pair of chains of rigid link members
which are linked in chain forms so as to be rotatable by
means of shafts. Therefore, the link mechanisms 4 and
5 can be assembled in a short time. Moreover, the link
mechanisms 4 and 5 can be made lightweight, so that
not a very large force is required for raising and lowering
the slats 9, thereby making it possible to easily effect
the raising and lowering of the slats 9.
[0055] In the above-described embodiment, the
traveling body is not limited to the chain 51 with ends
having the end portions 53 and 52, and may be an end-
less chain. In that case, it suffices if another sprocket
wheel disposed in addition to the sprocket wheel 76, and
the endless chain is wound around and trained between
the two sprocket wheels. The guide mechanism 56 can
be omitted if such an endless chain is used as the
traveling body. In addition, a timing belt or the like may
be used as the traveling body. In the case where the
timing belt is used, it suffices if a toothed pulley is used
instead of the sprocket wheel 76. In addition, the trans-
mitting means 72 may be configured by omitting the
speed reducer 73, in which case an electric motor 71
whose speed is controllable may be used, as required.
[0056] In addition, in the link mechanisms 4 and 5, the
belt-shaped bodies 21 and 25 at their lower end portions
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29 and 33 are respectively passed through the shaft
members 23 and 26 and are terminated outside the
shaft members 23 and 26. Alternatively, the belt-shaped
bodies 21 and 25 at their lower end portions 29 and 33
may be terminated inside the cylindrical portions 46 of
the shaft members 23 and 26 . Still alternatively, as
shown in Figs. 12(a) and 12(b), each of the shaft mem-
bers 23 and 26 may be formed by an integrally molded
piece made of a synthetic resin and having, in addition
to the cylindrical portion 46 and the shaft portion 47, a
pair of rectangular projecting portions 115 and 116 dis-
posed symmetrically about the axis of the cylindrical
portion 46 and formed integrally with the cylindrical por-
tion 46. In this case, each of the belt-shaped bodies 21
and 25 is integrally secured to the cylindrical portion 46
and the pair of rectangular projecting portions 115 and
116, and is passed through the cylindrical portion 46 and
the pair of rectangular projecting portions 115 and 116 .
Furthermore, although the link mechanisms 4 and 5 are
respectively formed by the two continuous belt-shaped
bodies 21 and 25 in the above-described embodiment,
the link mechanisms 4 and 5 may be alternatively
formed by respectively having a plurality of belt-shaped
pieces 111 and 112 which are respectively terminated
inside the shaft members 23 and 26 respectively fitted
rotatably in the corresponding end portions 6 and 7 of
pairs of vertically adjacent arm members 22, as shown
in Figs. 13(a) and 13(b). In this case, the belt-shaped
pieces 111 and 112 excluding upper end portions 113
(corresponding to the upper end portions 27 and 31) of
the uppermost belt-shaped pieces 111 and 112 and low-
er end portions 114 (corresponding to the lower end por-
tions 29 and 33) of the lowermost belt-shaped pieces
111 and 112 are secured to the respective cylindrical
portions 46 of the shaft members 23 and 26 at their up-
per end portions 113 and lower end portions 114, and
are terminated inside the cylindrical portions 46. The up-
permost belt-shaped pieces 111 and 112 are secured to
the shaft members 28 and 32 at their upper end portions
113, while the lowermost belt-shaped pieces 111 and
112 are secured at their lower end portions 114 to the
respective cylindrical portions 46 of the lowermost shaft
members 23 and 26, and are terminated inside the cy-
lindrical portions 46. In the case of such belt-shaped
pieces 111 and 112, it suffices if the shaft members 23
and 26 such as those shown in Figs. 12(a) and 12(b)
are used.
[0057] With the above-described window blind appa-
ratus 1, the arrangement provided is such that the slats
9 are consecutively raised starting with the lowermost
one by raising the arm member 22 of the lowermost slat
supporting mechanism 8 by the raising and lowering
mechanism 10, so as to set the opening P in the open
state. Alternatively, an arrangement may be provided
such that, as shown in Figs. 14 and 15, the raising and
lowering mechanism 10 is connected to the uppermost
arm member 22 , and the slats 9 are consecutively
raised starting with the uppermost one by raising the up-

permost arm member 22, so as to set the opening P in
the closed state.
[0058] Namely, with the raising and lowering mecha-
nism 10 in the window blind apparatus 1 shown in Figs.
14 and 15, the end portion 53 of the chain 51 whose
traveling in the directions A and B is guided by the guide
mechanism 56 is rotatably connected to a pin member
121. The pin member 121 is disposed concentrically
with the shaft portion 36 of the uppermost slat support-
ing mechanism 8, is secured to that shaft portion 36,
and is provided in such a manner as to project from the
arm plate 42. As the chain 51 travels in the direction A
or B by the operation of the electric motor 71, the end
portion 53 is lowered or raised. This causes the arm
member 22 of the uppermost slat supporting mecha-
nism 8 to be similarly lowered or raised by means of the
pin member 121. Here, the arm member 22 of the low-
ermost slat supporting mechanism 8 is adapted to be
resiliently pulled downward by a pulling mechanism 125
which includes a slider member 122 connected rotatably
to the pin member 61 and disposed in the guide slit 15
so as to guide its vertical movement, as well as a coil
spring 124 having one end connected to the slider mem-
ber 122 and the other end connected to a bottom wall
portion 123 of the vertical frame 2.
[0059] In addition, the tilting mechanism 11 in the win-
dow blind apparatus 1 shown in Figs. 14 and 15 includes
a cam roller 132 provided rotatably on a shaft member
131; a cam projection 134 provided integrally on a front
wall portion 133 of the vertical frame 2; and a cam face
member 136 provided integrally on the front wall portion
133 of the vertical frame 2 in such a manner as to extend
vertically below the cam projection 134 with a recess
135 formed therebetween. The shaft member 131 is dis-
posed concentrically with the shaft member 23 on the
end portion 6 side of the uppermost arm member 22, is
secured to the shaft portion 47 of that shaft member 23,
and is provided projectingly from the arm plate 42. The
upper end portion 27 of the belt-shaped body 21 of the
link mechanism 4 is secured to the uppermost shaft
member 23 and is terminated inside the cylindrical por-
tion 46 of that shaft member 23. Meanwhile, the upper
end portion 31 of the belt-shaped body 25 of the link
mechanism 5 is secured to the uppermost shaft member
26 and is terminated inside the cylindrical portion 46 of
that shaft member 26.
[0060] In the window blind apparatus 1 shown in Figs.
14 and 15, in the state in which the opening P is open,
as shown in Fig. 17, the belt-shaped bodies 21 and 25
are deflected, the cam roller 132 is in contact with the
cam face member 136, and the respective slats 9 are
closely superposed on top of each other (stacked) in a
lower position. At the time of closing the opening P, the
electric motor 71 is first operated, and as its output ro-
tating shaft rotates, the sprocket wheel 76 is rotated.
This causes the chain 51 to travel in the direction B, and
the belt-shaped bodies 21 and 25 are extended from
their upper end sides, so that the arm members 22 are
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also raised upward starting with the uppermost one, as
shown in Fig. 17. Consequently, the respective slats 9
supported by the arm members 22 are consecutively
raised in the closing direction. When the cam roller 132
is being guided in contact with the cam face member
136, the slats 9 are held in a substantially horizontally
tilted state.
[0061] As the chain 51 travels further in the direction
B, the belt-shaped bodies 21 and 25 are fully extended
at a position immediately before the complete closure
of the opening P. Meanwhile, the lowermost arm mem-
ber 22 is slightly raised against the resiliency of the coil
spring 124 by means of the belt-shaped bodies 21 and
25. Then, when the cam roller 132 faces the recess 135
and undergoes a shift from abutment against the cam
face member 136 to abutment against the cam projec-
tion 134, as shown in Fig. 16, the uppermost arm mem-
ber 22 starts to be rotated, and the upper end portion
31 of the belt-shaped body 25 comes to be lifted more
than the upper end portion 27 of the belt-shaped body
21. Consequently, the uppermost slat 9 is rotated coun-
terclockwise, and the counterclockwise rotation of the
uppermost arm member 22 is transmitted to the lower
arm members 22 by means of the belt-shaped body 21
and the belt-shaped body 25, thereby holding all the
slats 9 in a substantially vertically tilted state. As a result,
the opening P is fully closed by the slats 9. Subsequent-
ly, the operation of the electric motor 71 is stopped, and
the closing operation is completed. Even if the stopping
of the operation of the electric motor 71 is slightly de-
layed, and the lowermost arm member 22 is pulled fur-
ther upward in a state where the belt-shaped bodies 21
and 25 are fully extended, the lowermost slider member
122 urged resiliently downward by the coil spring 124
moves upward. Therefore, even if the stopping of the
operation of the electric motor 71 is delayed, the belt-
shaped bodies 21 and 25 do not become damaged.
[0062] When the opening P is opened, the electric
motor 71 is operated in the opposite direction to the one
described above, and the cam roller 132 thereby under-
goes a shift from abutment against the cam projection
134 to abutment against the cam face member 136, con-
secutively deflecting the belt-shaped bodies 21 and 25
starting with their lower portions.
[0063] Also with the above-described window blind
apparatus 1 shown in Figs. 14 and 15, the link mecha-
nisms 4 and 5 are respectively comprised of the flexible
belt-shaped bodies 21 and 25 as well as the shaft mem-
bers 23 and 26 in which the belt-shaped bodies 21 and
25 are inserted and secured and which are rotatably
connected to the end portions 6 and 7 of the respective
arm members 22. Therefore, the link mechanisms 4 and
5 can be assembled in a short time. Moreover, the link
mechanisms 4 and 5 can be made lightweight, so that
not a very large force is required for raising and lowering
the slats 9, thereby making it possible to easily effect
the raising and lowering of the slats 9.
[0064] Although, in the above-described raising and

lowering mechanism 10, the electric motor 71 is provid-
ed to raise the slats 9 automatically, the raising and low-
ering mechanism 10 may be alternatively arranged to
raise the slats 9 manually.
[0065] In addition, although the above-described win-
dow blind apparatus 1 is constructed by using the slats
9 formed of hollow bodies, the window blind apparatus
1 may be alternatively constructed by using the slats 9
each having a plate-like curved slat body 151 and a hol-
low rectangular portion 153 formed integrally on one
surface 152 of the slat body 151, as shown in Figs. 18
and 19. In this case, the fitting portion 38 of the slat sup-
porting mechanism 8 is fitted in a hollow portion 154
formed by the rectangular portion 153 in each of the end
portions 39 and 49 of the slat 9 shown in Figs. 18 and
19, so as to support such a slat 9. According to the slat
9 shown in Figs. 18 and 19, its further lightweight can
be attained, so that not a very large force is required for
raising and lowering the slats 9, thereby making it pos-
sible to easily effect the raising and lowering of the slats
9. Moreover, the slats 9 can be fabricated easily.

Claims

1. A blind apparatus comprising:

a first link mechanism;
a second link mechanism juxtaposed to said
first link mechanism;
a plurality of slat supporting mechanisms each
having one end portion connected to said first
link mechanism and another end connected to
said second link mechanism;
slats respectively supported by said slat sup-
porting mechanisms;
a raising and lowering mechanism for raising
and lowering said slats; and
a tilting mechanism for tilting said slats by caus-
ing said first and said second link mechanisms
to undergo relative positional changes as said
slats are raised or lowered by said raising and
lowering mechanism,
each of said slat supporting mechanisms hav-
ing an arm member for supporting an end por-
tion of said slat at a substantially central portion
of said arm member,
said first link mechanism having a flexible belt-
shaped body and shaft members to which said
belt-shaped body is secured and which are
each rotatably connected to one end portion of
each of said arm members,
said second link mechanism having a flexible
belt-shaped body and shaft members to which
said belt-shaped body is secured and which are
each rotatably connected to another end por-
tion of each of said arm members.
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2. The blind apparatus according to claim 1, wherein
each of said belt-shaped bodies is fabricated from
one continuous belt-shaped member, and said belt-
shaped member is passed through shaft members
which are respectively fitted rotatably in corre-
sponding end portions of said arm members.

3. The blind apparatus according to claim 1 or 2,
wherein each of said belt-shaped bodies is fabricat-
ed from a belt of a woven fabric or a knit fabric of
yarn made of a synthetic resin such as polyester, or
a belt of a nonwoven fabric made of a synthetic res-
in.

4. The blind apparatus according to any one of claims
1 to 3, wherein each of said shaft members is
formed by an integrally molded piece made of syn-
thetic resin and including a cylindrical portion and a
pair of shaft portions respectively disposed on op-
posite end faces of the cylindrical portion, and is ro-
tatably fitted at the shaft portion thereof in the cor-
responding end portion of each of said arm mem-
bers, each of said belt-shaped bodies being inte-
grally secured to the cylindrical portion and passed
through the cylindrical portion.

5. The blind apparatus according to claim 4 , wherein
each of said shaft members is formed by an inte-
grally molded piece made of a synthetic resin and
further having a pair of rectangular projecting por-
tions disposed at symmetrical positions with re-
spect to an axis of the cylindrical portion, and each
of said belt-shaped bodies is integrally secured to
the cylindrical portion and the pair of rectangular
projecting portions, and is passed through the cy-
lindrical portion and the pair of rectangular project-
ing portions.

6. The blind apparatus according to claim 1, wherein
each of said belt-shaped bodies has a plurality of
belt-shaped pieces which are respectively terminat-
ed inside shaft members respectively fitted rotata-
bly in corresponding end portions of pairs of verti-
cally adjacent ones of said arm members.

7. The blind apparatus according to any one of claims
1 to 6, wherein each of said slats has a hollow por-
tion, and each of said slat supporting mechanisms
further has a fitting portion provided in a substan-
tially central portion of each of said arm members
and fitted in the hollow portion in the end portion of
each of said slats.

8. The blind apparatus according to any one of claims
1 to 7, wherein each of said arm members has an
arm body made of a synthetic resin and an arm plate
fitted to the arm body in a snap-fit fashion, each of
said shaft members being disposed in such a man-

ner as to be sandwiched between the arm body and
the arm plate.

9. The blind apparatus according to any one of claims
1 to 8, wherein said raising and lowering mecha-
nism is connected to a lowermost one of said arm
members, and is adapted to raise said slats by rais-
ing the lowermost one of said arm members.

10. The blind apparatus according to any one of claims
1 to 8, wherein said raising and lowering mecha-
nism is connected to an uppermost one of said arm
members, and is adapted to raise said slats by rais-
ing the uppermost one of said arm members.

11. A combination of slat supporting mechanisms and
first and second link mechanisms for use in the blind
apparatus according to any one of claims 1 to 10,
wherein each of said slat supporting mechanisms
has an arm member for supporting an end portion
of said slat at a substantially central portion of said
arm member, and each of said link mechanisms has
a flexible belt-shaped body and shaft members to
which said belt-shaped body is secured and which
are each rotatably connected to an end portion of
each of said arm members.
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