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(67) A window blind apparatus 1 includes a frame 3
defining an opening 2; a plurality of slats 4 juxtaposed to
each other in the opening 2 in a direction Z; a pair of link
mechanisms 5 for linking the plurality of slats 4 to each
other; araising and lowering mechanism 6 for raising and
lowering the plurality of slats 4, starting with a lowermost
slat 4a; and a tilting means 7 which is disposed on a rear
side of the slat 4 and tilts the plurality of slats 4 on the
basis of the raising and lowering of the slat 4a by the
raising and lowering mechanism 6.
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Description
TECHNICAL FIELD

[0001] The presentinvention relates to a window blind
apparatus which is disposed in a window of a building to
hinder sight and shut out light for the interior of a room.

BACKGROUND ART

[0002] Window blind apparatuses are known in which
a plurality of slats are arranged vertically in a window of
a building to hinder sight and shut out natural light or
artificial light for the interior of a room by the raising/low-
ering and tilting of the slats. For example, in Patent Doc-
ument 1, a window blind device is proposed which is pro-
vided with a raising and lowering device for raising and
lowering the slats and a tilting means (a tilting mecha-
nism) for tilting the slats. In a window blind apparatus
which is installed on the interior side or the exterior side,
in a case where the window is fully opened, the plurality
of slats superposed on each other and bundled are gen-
erally disposed on the ceiling side. Incidentally, with the
window blind apparatus, the plurality of slats, which, in
the full opening of the window, are superposed on each
other and bundled so as not to obstruct the field of view
through the window and, where necessary, to allow suf-
ficient daylight to be obtained, are preferably disposed
on the ceiling side without greatly covering an upper por-
tion of the window. However, there is a possibility that,
owing to the occupying space of a slats raising-and-low-
ering device and a slats tilting mechanism, the upper por-
tion of the window is greatly covered by these bundled
slats unless the ceiling is made high. In addition, in the
window blind apparatus, since the tilting of the plurality
of slats by the tilting means is effected with a fixed rotating
shaft as a center in the front-back direction of the slats,
front edge portions of the slats jut out forward, with the
result that it is difficult to render the window blind appa-
ratus itself and an installation area thereof compact.

[0003] Toovercome the above-described problems,in
Patent Document 2, for example, a window blind appa-
ratus is proposed which comprises: a plurality of slats
juxtaposed to each other in a vertical direction; a link
mechanism for linking the plurality of slats to each other;
a raising and lowering mechanism for raising and lower-
ing the plurality of slats in the vertical direction, starting
with a lowermost slat among the plurality of slats; and
tilting means disposed on arear side of the slat and adapt-
ed to tilt the plurality of slats on the basis of the raising
and lowering of the slats by the raising and lowering
mechanism, wherein the tilting means includes a slat
supporting mechanism for supporting an uppermost slat
among the plurality of slats rotatably and movably in a
front-back direction and a moving mechanism which is
rotatably connected to the uppermost slat at a rear edge
portion thereof located rearwardly of a portion thereof
supported by the slat supporting mechanism, the moving
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mechanism being adapted to move the rear edge portion
of the uppermost slat in the vertical direction on the basis
of the raising and lowering of the slats by the raising and
lowering mechanism, so as to tilt the slats by a relative
displacement of the rear edge portion of the uppermost
slat in the vertical direction with respect to the portion of
the uppermost slat supported by the slat supporting
mechanism. The slat supporting mechanism includes a
slat supporting member for supporting the uppermost slat
rotatably and movably in the front-back direction, and the
moving mechanism includes a linearly movable member
which is linearly movable in the vertical direction and is
rotatably connected to the rear edge portion of the up-
permost slat, the rear edge portion being located rear-
wardly of a portion of the uppermost slat which is sup-
ported by the slat supporting member, and a transmitting
mechanism for releasably transmitting the operation of
the raising and lowering mechanism to the linearly mov-
able member so as to linearly move the linearly movable
member in the vertical direction. The raising and lowering
mechanism has a rotating shaft which rotates so as to
raise and lower the plurality of slats, and the transmitting
mechanism includes a rack and pinion mechanism for
imparting a linearly moving force in the vertical direction
to the linearly movable member on the basis of the rota-
tion of the rotating shaft, a sliding mechanism which
transmits the rotation of the rotating shaft to the rack and
pinion mechanism while undergoing sliding with respect
to the rotating shaft to release the transmission of that
rotation when a rotational load of a predetermined level
or higher has occurred, and a linear-movement inhibiting
mechanism for releasably inhibiting the linear movement
of the linearly movable member directed upward from a
predetermined position.

PRIOR ART DOCUMENTS
PATENT DOCUMENTS
[0004]
Patent Document 1: JP-A-2004-156289
Patent Document 2: JP-A-2007-239309
SUMMARY OF THE INVENTION
PROBLEMS TO BE SOLVED BY THE INVENTION

[0005] Meanwhile, with such a window blind appara-
tus, since the linearly movable member is linearly moved
in the vertical direction by transmitting the operation of
the raising and lowering mechanism to the linearly mov-
able member by using the raclc-and-pinion mechanism
or the like, there is a possibility that the apparatus is ren-
dered complex. In addition, in the case where the rack-
and-pinion mechanism or the like is installed separately
from the raising and lowering mechanism, it is difficult to
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render the apparatus compact.

[0006] The presentinvention has been devised in view
of the above-described aspects, and its object is to pro-
vide a window blind apparatus which makes it possible
to transmit the operation of the raising and lowering
mechanism with a simple configuration and allow the
slats to be tilted and which makes it possible to render
the apparatus compact.

MEANS FOR SOLVING THE PROBLEMS

[0007] Thewindow blind apparatus in accordance with
the present invention comprises: a frame defining an
opening; a plurality of slats juxtaposed to each other in
the opening in a vertical direction; a pair of link mecha-
nisms for linking the plurality of slats to each other; a
raising and lowering mechanism for raising and lowering
the plurality of slats, starting with a lowermost slat; and
tilting means which is disposed on a rear side of the slat
and tilts the plurality of slats on the basis of the raising
and lowering of the slats by the raising and lowering
mechanism, wherein the raising and lowering mecha-
nism includes a rotating body rotatably supported by the
frame, a flexible elongated member wound around the
rotating body so as to travel on one side in the vertical
direction and to travel on another side in an opposite
direction, and a coupling mechanism for coupling one
side of the elongated member to the lowermost slat to
allow the traveling of the elongated member on one side
to be transmitted to the plurality of slats, and wherein the
tilting means includes: a slat supporting mechanism in-
cluding a slat supporting member for supporting a sup-
ported portion of an uppermost slat of the plurality of slats
rotatably and movably in a front-back direction and
mounting means for mounting the slat supporting mem-
ber to the frame; and a linearly moving mechanism in-
cluding a linearly movable member which rotatably sup-
ports a rear edge portion of the uppermost slat located
rearwardly of the supported portion, is linearly movable
in the vertical direction, and in a linear movement thereof
in the vertical direction causes the slattoftilt by the relative
displacement of the rear edge portion in the vertical di-
rection relative to the supported portion, and transmitting
means for transmitting the traveling of the flexible elon-
gated member on the other side to the linearly movable
member so as to linearly move the linearly movable mem-
ber in the vertical direction on the basis of the raising and
lowering of the slats by the raising and lowering mecha-
nism, the transmitting means having an abutment mem-
ber which is mounted on another side of the elongated
member and which, in order to transmit the traveling on
the other side of the elongated member in the vertical
direction to the linearly movable member, abuts against
the linearly movable member in that traveling.

[0008] According to the window blind apparatus in ac-
cordance with the invention, it is possible to transmit the
operation of the raising and lowering mechanism with a
simple configuration and allow the slats to be tilted. More-
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over, it is possible to eliminate the need to install a rack-
and-pinion mechanism or the like separately from the
raising and lowering mechanism, so that it is possible to
render the apparatus compact.

[0009] In the present invention, the supported portion
of the uppermost slat which is supported by the slat sup-
porting member may be located forwardly of a center of
gravity of the slat, in which case a rotational force is pro-
duced in the slat at the time of opening the opening due
to an own weight thereof, with the result that the opening
open state can be stably maintained without needing to
install a complex mechanism.

[0010] The window blind apparatus in accordance with
the invention may further comprise urging means for urg-
ing the uppermost slatin a tilting direction when the open-
ing is opened, and the urging means may include a re-
siliently urging member constituted by a coil spring or the
like for urging the linearly movable member in the vertical
direction. Such a resiliently urging member may be con-
nected, for example, to the linearly movable member and
the frame so as to resiliently urge the linearly movable
member in the vertical direction. Additionally, as the urg-
ing means, a weight may be provided as a load in the
longitudinal direction of a rear side of the slat.

[0011] In the present invention, the slat supporting
member may include an elongated hole or a slit which
extends in the front-back direction and in which the sup-
ported portion of the uppermost slat is disposed movably
in the front-back direction. The elongated hole or the slit
may be inclined forwardly downwardly.

[0012] In the present invention, the slat supporting
member may be mounted on the frame linearly movably
in the vertical direction, and the frame may be provided
with a stopper for stopping the lowering of the slat sup-
porting member by more than a predetermined amount
by abutting against the slat supporting member. In such
a case, the plurality of slats which are superposed on
each other on the basis of the operation of the raising
and lowering mechanism can be accommodated in an
upper portion of the frame, which makes it possible to
enlarge the opening and make effective use of the upper
space of the frame, thereby making it possible to render
the apparatus compact.

[0013] In the present invention, the linearly movable
member may be connected to the slat supporting mem-
ber so as to undergo relative displacement by a prede-
termined amount in the vertical direction relative to the
slat supporting member, the linearly movable member
may have an elongated hole or a slit extending in the
vertical direction, and the slat supporting member may
have a shaft which is disposed in the elongated hole or
the slit vertically movably. At least two shafts are provided
in the slat supporting member as the shaft, and these at
least two shafts may be opposed to each other in the
vertical direction.

[0014] In the present invention, an end portion on the
one side of the elongated member may be connected to
the lowermost slat through the coupling mechanism, and
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the abutment member may be mounted on the end por-
tion on the other side of the elongated member.

[0015] Inthe present invention, the end portion on the
one side of the elongated member may be located on a
forward side in the front-back direction relative to the end
portion on the other side of the elongated member.
[0016] In the present invention, the rotating body may
be constituted by a sprocket wheel, and the elongated
member may be constituted by a chain wound around
the sprocket wheel.

[0017] In the present invention, the link mechanism
may include a first link member for connecting the plu-
rality of slats to each other and a second link member
disposed rearwardly of the first link member and con-
necting the plurality of slats to each other, at least one
of the first and the second link members having one con-
tinuous flexible cord-like member which is rotatably con-
nected at an upper end thereof to a longitudinal end por-
tion of the uppermost slat and is rotatably connected at
a lower end thereof to a longitudinal end portion of the
lowermost slat, and a plurality of rotational connectors
which are secured to the cord-like member and are re-
spectively rotatably connected to longitudinal end por-
tions of the slats excluding the uppermost slat and the
lowermost slat, an upper end of the rotational connector
atthe time of opening of the opening being rotatably con-
nected to a lower end of another rotational connector
upwardly adjacent to that rotational connector, a lower
end of the rotational connector at the time of opening of
the opening being rotatably connected to an upper end
of another rotational connector downwardly adjacent to
that rotational connector. In substitution for the above-
described cord-like member and rotational connectors,
the link mechanism may include a first link member for
connecting the plurality of slats to each other and a sec-
ond link member disposed rearwardly of the first link
member and connecting the plurality of slats to each oth-
er, at least one of the first and the second link members
having a plurality of rotational connectors which are re-
spectively rotatably connected to longitudinal end por-
tions of the slats excluding the uppermost slat and the
lowermost slat, and flexible cord-like members which
connect an upper end of the rotational connector to a
lower end of another rotational connector upwardly ad-
jacent to that rotational connector at the time of opening
of the opening, and connect a lower end of the rotational
connectorto an upper end of another rotational connector
downwardly adjacent to that rotational connector at the
time of opening of the opening, wherein the cord-like
member, which is secured at an one end thereof to the
upper end, at the time of opening of the opening, of the
rotational connector connected to the slat adjacent to the
uppermost slat in the vertical direction, may be rotatably
connected at another end thereof to the uppermost slat,
while the cord-like member, which is secured at another
end thereof to the lower end, at the time of opening of
the opening, of the rotational connector connected to the
slatadjacenttothe lowermost slatin the vertical direction,
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may be rotatably connected at another end thereofto the
lowermost slat. According to the above-described win-
dow blind apparatus in accordance with the present in-
vention, when the plurality of slats are raised on the basis
of the operation of the raising and lowering mechanism,
one of the set of the upper ends and the set of the lower
ends of the plurality of rotational connectors during the
opening of the opening are located on one side in the
front-back direction, and the other one of the set of the
upper ends and the set of the lower ends are located on
the other side in the front-back direction, with the result
that the cord-like members can be folded with regularity.
Hence, the link member can be configured simply and
with light weight, and it is possible to secure stable op-
eration of the apparatus.

[0018] A hole or a recess into which an end portion of
the cord-like member is inserted and a retaining pawl for
retaining the end portion of the cord-like member to pre-
vent the end portion of the cord-like member inserted in
the hole or the recess from coming off may be formed in
each of both ends of the plurality of rotational connectors,
in which case itis possible to attain improvement of ease
in assembling the link members. In addition, an enlarged
portion may be formed at each of the end portions of the
cord-like member, in which case it is possible to more
reliably prevent the coming off of the end portions of the
cord-like member retained by the retaining pawl.

[0019] Each of the plurality of rotational connectors
may have at an intermediate portion between the upper
end and the lower end thereof a connecting portion which
is rotatably connected to a corresponding one of the slats,
and the connecting portion of each of the plurality of ro-
tational connectors may be detachably connected to the
longitudinal end portion of a corresponding one of the
slats in a snap-fitting manner.

[0020] The cord-like member may be constituted by a
woven fabric of a synthetic resin yarn or a braid of a syn-
thetic resin yarn such as a cord or a rope, or may be a
wire rope.

[0021] The plurality of rotational connectors may be
respectively arranged at equal intervals therebetween at
the time of opening of the opening.

[0022] In the window blind apparatus in accordance
with the invention, the frame may have a pair of vertical
frames which oppose each other in a lateral direction, at
least one of the pair of vertical frames may have an outer
frame and an inner frame which is covered by the outer
frame and is detachably mounted on the outer frame,
and the inner frame may have guide grooves for guiding
the elongated member and the mounting means of the
slat supporting member in the vertical direction. In such
a case, the operation of mounting the plurality of slats
and the maintenance and inspection of the link mecha-
nism and the like can be carried out simply and speedily.
[0023] In the window blind apparatus in accordance
with the invention, the coupling mechanism may include
a coupling main body coupled to the elongated member,
a coupling arm which is rotatably coupled at an one end
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thereof to the lowermost slat and is rotatably coupled at
another end thereof to the coupling main body, and a
seat plate which is mounted on the coupling main body
in such manner as to extend in the lateral direction and
on which the lowermost slat is seated when the opening
is opened, wherein the seat plate may have a seat plate
portion which extends in the lateral direction and on which
the lowermost slat is seated when the opening is opened
and a cover plate portion which is connected to a rear
edge of the seat plate portion in such a manner as to
extend in the vertical direction and covers an underside
part underneath the lowermost slat when the opening is
closed. According to such a window blind apparatus of
the invention, particularly since the seat plate has the
seat plate portion which extends in the lateral direction
and on which the lowermost slat is seated when the open-
ing is opened and the cover plate portion which is con-
nected to the rear edge of the seat plate portion in such
amanner as to extend in the vertical direction and covers
the underside part underneath the lowermost slat when
the opening is closed, at the time when the opening is
opened, the lowermost slat can be seated on the seat
plate portion, and the other plurality of slats can be
stacked on that lowermost slat, thereby making it possi-
ble to accommodate the plurality of slats compactly.
Meanwhile, at the time when the opening is closed, the
underside partunderneath the lowermost slat can be cov-
ered by the cover plate portion of the seat plate which
has been relatively lowered with respect to the lowermost
slat by the operation of the raising and lowering mecha-
nism, thereby making it possible to obtain a preferable
opening closed state.

[0024] One end of the coupling arm may be rotatably
coupled to the lowermost slat forwardly of a center of
gravity of the slat, in which case a rotational force can be
produced in the slat at the time of opening the opening
due to an own weight threrof, so that it is possible to
secure more stable operation of the apparatus.

[0025] The above-described coupling mechanism may
further include a hampering piece which is integrally
formed with the other end of the coupling arm and is
brought into contact with the coupling main body so as
to hamper the rotation of the coupling arm by more than
a predetermined amountwhich occurs when the coupling
main body is raised with respect to the lowermost slat by
the traveling of the elongated member.

[0026] The above-described coupling mechanism may
further include a coupling member for coupling the cou-
pling main body to the elongated member and a resilient
member interposed between the coupling main body and
the coupling member in the vertical direction, wherein
one of the coupling main body and the coupling member
has an elongated hole extending in the vertical direction,
while the other one of the coupling main body and the
coupling member has a shaft disposed in the elongated
hole movably in the vertical direction, such that when the
traveling of the elongated member by a fixed distance or
more has occurred, the coupling member is caused to
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undergo movementin the vertical direction relative to the
coupling main body against the resiliency of the resilient
member. In such a case, even if, for example, excessive
traveling of the elongated member has occurred, the load
on the plurality of slats, the raising and lowering mecha-
nism, the link mechanisms, and the like can be damped
by the resiliency of the resilient member.

[0027] In the window blind apparatus in accordance
with the present invention, the coupling member may be
mounted on the frame vertically movably.

ADVANTAGES OF THE INVENTION

[0028] According to the invention, it is possible to pro-
vide a window blind apparatus which makes it possible
to transmit the operation of the raising and lowering
mechanism with a simple configuration and allow the
slats to be tilted and which makes it possible to render
the apparatus compact.

BRIEF DESCRIPTION OF THE DRAWINGS
[0029]

Fig. 1is an explanatory front view of an embodiment
of the invention;

Fig. 2 is an explanatory vertical cross-sectional view,
at the time of full opening of an opening, of the em-
bodiment shown in Fig. 1;

Fig. 3 is an explanatory vertical cross-sectional view,
at the time of full opening of the opening, of the em-
bodiment shown in Fig. 1;

Fig. 4 is an explanatory vertical cross-sectional view,
at the time of opening of the opening, of the embod-
iment shown in Fig. 1;

Fig. 5is an explanatory vertical cross-sectional view,
atthe time of tilting of slats, of the embodiment shown
in Fig. 1;

Fig. 6 is an explanatory vertical cross-sectional view,
at the time of full closing of the opening, of the em-
bodiment shown in Fig. 1;

Fig. 7 is an explanatory partially enlarged plan view
of the embodiment shown in Fig. 1;

Fig. 8 is an explanatory partially enlarged plan view
of the embodiment shown in Fig. 1;

Fig. 9 is an explanatory view of mainly a slat sup-
porting member shown in Fig. 1;

Fig. 10 is an explanatory view of mainly a linearly
movable member shown in Fig. 1;

Fig. 11 is an explanatory view of mainly a coupling
member shown in Fig. 1;

Fig. 12 is an explanatory view of mainly a coupling
main body shown in Fig. 1;

Parts (a), (b), and (c) of Fig. 13 are explanatory views
of mainly a link member shown in Fig. 1;

Fig. 14 is an explanatory view of mainly a tilting
means, at the time of full opening of the opening or
at the time of opening of the opening, of the embod-
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iment shown in Fig. 1;

Fig. 15 is an explanatory view of mainly the tilting
means, at the time of tilting of slats, of the embodi-
ment shown in Fig. 1;

Fig. 16 is an explanatory view of mainly the tilting
means, at the time of full closing of the opening, of
the embodiment shown in Fig. 1;

Fig. 17 is an explanatory view of mainly a coupling
mechanism, at the time of full opening of the opening
or at the time of opening of the opening, of the em-
bodiment shown in Fig. 1;

Fig. 18 is an explanatory view of mainly the coupling
mechanism, at the time of tilting of slats, of the em-
bodiment shown in Fig. 1;

Fig. 19 is an explanatory view of mainly the coupling
mechanism, at the time of full closing of the opening,
of the embodiment shown in Fig. 1; and

Fig. 20 is an explanatory view concerning a modifi-
cation of mainly the link member shown in Fig. 1.

MODE FOR CARRYING OUT THE INVENTION

[0030] Next, a more detailed description will be given
of the mode for carrying out the invention on the basis of
the preferred embodiment illustrated in the drawings. It
should be noted that the present invention is not limited
to the embodiment.

[0031] In Figs. 1to 19, a window blind apparatus 1 in
accordance with this embodimentis comprised of a frame
3 defining an opening 2; a plurality of slats 4 juxtaposed
to each other in the opening 2 in a direction Z which is a
vertical direction; a pair of link mechanisms 5 for linking
the plurality of slats 4 to each other; araising and lowering
mechanism 6 for raising and lowering the plurality of slats
4, starting with a lowermost slat 4a among the plurality
of slats 4; and a tilting means 7 which is disposed on a
rear side of an uppermost slat 4b among the plurality of
slats 4 in a direction X which is a front-back direction
perpendicular to the direction Z, and which tilts the plu-
rality of slats 4 on the basis of the raising and lowering
of the slats 4 by the raising and lowering mechanism 6.
[0032] As shown in Fig. 1, the frame 3 includes a pair
of vertical frames 11 and 12 provided uprightly in such a
manner as to extend in the direction Z and opposing each
other in a direction Y which is a lateral direction perpen-
dicular to the direction X and the direction Z; an upper
frame 13 bridging upper portions of the pair of vertical
frames 11 and 12 and extending in the direction Y; and
a lower frame 14 bridging lower portions of the pair of
vertical frames 11 and 12 and extending inthe direction Y.
[0033] Asshownin Figs. 7 and 8, the vertical frame 11
includes an outer frame 15 extending in the direction Z
and aninnerframe 16 whichis covered by the outer frame
15 and is detachably mounted on the outer frame 15 in
such a manner as to extend in the direction Z.

[0034] The inner frame 16 has a pair of guide grooves
17 and 18 for guiding a chain 52 of the raising and low-
ering mechanism 6 in the direction Z and a guide groove
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19 for guiding a mounting means 102 of a slat supporting
member 101 in the direction Z. The outer frame 15 and
the inner frame 16 form a guide groove 20 for guiding a
rear edge portion 32 of each of the slats 4 in the direction
Z in cooperation with each other. Each of the guide
grooves 17 to 20 extends in the direction Z, the guide
groove 18 being disposed in the rear of the guide groove
17, the guide groove 18 being disposed in the rear of the
guide groove 19, the guide groove 19 being disposed in
the rear of the guide groove 20. As shown in Fig. 7, a link
member 34 is disposed in a space defined by the outer
frame 15 and the inner frame 16 and extending in the
direction Z on the front side. Since the vertical frame 12
is formed in the same way as the vertical frame 11, a
detailed description thereof will be omitted.

[0035] The number of the slats 4 is appropriately set
according to the dimensions of such as the opening and
the window of the building in which the window blind ap-
paratus 1 is installed. Each of the slats 4 includes a slat
body 21 which is elongated in the direction Y and is
formed in an upwardly protruding shape, as shown in Fig.
4, and a pair of supports 23 attached to respective ones
of both end portions 22 in the direction Y of the slat body
21 to support the both end portions 22, respectively.
Since the pair of supports 23 are formed in a mutually
similar manner, a detailed description will be given here-
inunder of one of the pair of supports 23, and as for the
other one of the pair of supports 23, a detailed description
thereof will be omitted.

[0036] The support23 may be attached to the end por-
tion 22 of the slat body 21 by means of bolts or the like,
or may be detachably attached, for example, to the end
portion 22 of the slat body 21 in a snap-fitting manner
through projection and recess constituted by a fitting
means 24 or may be formed integrally on the slatbody 21.
[0037] The plurality of supports 23 are formed of a syn-
thetic resin and are formed in an upwardly protruding
shape, as shown in Fig. 4. As shown in Fig. 7, a shaft 27
serving as a supported portion, which is supported by a
linearly movable member 111, is mounted on a support
23b attached to the end portion 22 of the slat body 21 of
the uppermost slat 4b among the plurality of supports 23,
in such a manner as to extend in the direction Y toward
the slat body 21 side. The support 23b is provided with
a blocking plate part 25 formed in such a manner as to
extend in the direction Y toward the vertical frame 11 so
as to prevent the rotation of the slat 4b in the direction of
opening the opening by more than a predetermined
amount by coming into contact with an upper edge of the
slat supporting member 101 extending in the direction X
at the time of full opening of the opening shown in Figs.
2 and 3 and at the time of opening of the opening shown
in Fig. 4. An end portion 26 of the blocking plate portion
25 on the vertical frame 11 side in the direction Y is bent
downwardly, and the link member 34 is connected there-
to. A shaft 28 serving as a supported portion supported
by the slat supporting member 101 is mounted on the
support 23b, and the shaft 28 is located forwardly of the
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center of gravity of the slat 4b.

[0038] The link mechanism 5 includes a foldable link
member 33 which connects front edge portions 31 of the
plurality of slats 4 to each other in the direction Z and a
foldable link member 34 which is disposed rearwardly of
the link member 33 in the direction X and connects the
rear edge portions 32 of the plurality of slats 4 to each
other in the direction Z. It should be noted that although
the link mechanism 5 is provided for each of the vertical
frame 11 side and the vertical frame 12 side, since they
are formed in a mutually similar manner, a detailed de-
scription will be given hereinunder of the link mechanism
5 on the vertical frame 11 side.

[0039] Since the link members 33 and 34 are formed
in a mutually similar manner, a detailed description will
be given hereinunder of the link member 33, and, as for
the link member 34, the reference numeral will be allotted
appropriately in the drawings, and a detailed description
thereof will be omitted.

[0040] As shown in parts (a) to (c) of Fig. 13, the link
member 33 has one continuous flexible cord-like member
37 which is rotatably connected atan upper end 35 there-
ofto the end portion 22 in the direction Y of the uppermost
slat 4b by means of a connector 39 and is rotatably con-
nected at a lower end 36 thereof to the end portion 22 in
the direction Y of the lowermost slat 4a by means of a
connector 40, as well as a plurality of rotational connec-
tors 38 which are secured to the cord-like member 37
and are respectively rotatably connected to the end por-
tions 22 in the direction Y of the plurality of slats 4 ex-
cluding the uppermost slat 4b and the lowermost slat 4a.
An upper end 41 of the rotational connector 38 at the
time of opening of the opening is rotatably connected to
a lower end 42 of another rotational connector 38 up-
wardly adjacent to that rotational connector 38, while the
lower end 42 of the rotational connector 38 at the time
of opening of the opening is rotatably connected to the
upper end 41 of another rotational connector 38 down-
wardly adjacent to that rotational connector 38.

[0041] The cord-like member 37, which has a cross-
sectionally circular shape and is formed of a fabric of a
synthetic resin yarn, is passed through the plurality of
rotational connectors 38, is secured at the upper end 35
thereof to the connector 39, and is secured at the lower
end 36 thereof to the connector 40. The plurality of rota-
tional connectors 38 are secured to the cord-like member
37 such that, when the cord-like member 37 is being ex-
tended in the direction Z, as shown in Figs. 3 to 5, the
plurality of rotational connectors 38 are respectively ar-
ranged at equal intervals therebetween, and the interval
between the connector 39 and the rotational connector
38 adjacent thereto in the direction Z and the interval
between the connector 40 and the rotational connector
38 adjacent thereto in the direction Z become equal to
the interval between adjacent ones of the rotational con-
nectors 38 in the direction Z.

[0042] Each of the plurality of rotational connectors 38
has a rotational connector body 45 extending in a direc-
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tion perpendicular to the direction Y and a connecting
portion 46 which is rotatably connected to the respective
support 23 of a corresponding slat 4 at an intermediate
portion of the rotational connector body 45 between an
upper end 41 thereof and a lower end 42 thereof when
the opening is open.

[0043] The connecting portion 46 projects from the ro-
tational connector body 45 in the direction Y, and has a
truncated conical portion 47 disposed at a tip thereof, a
small-diameter cylindrical portion 48 adjacent to the trun-
cated conical portion 47, and a cylindrical portion 49
which has a larger diameter than the small-diameter cy-
lindrical portion 48 and has the same diameter as the
maximum diameter of the truncated conical portion 47.
The connecting portion 46 is inserted, starting with the
truncated conical portion 47, into a fitting hole formed in
the support 23 serving as the end portion 22 in the direc-
tion Y of each corresponding slat 4, and is detachably
connected to that support 23 in a snap-fitting manner.
[0044] The raising and lowering mechanism 6 dis-
posed rearwardly of the plurality of slats 4 in the direction
X includes a rotating body, i.e., a sprocket wheel 51 in
this embodiment, which is rotatably supported by the in-
ner frame 16; aflexible elongated member, i.e., an ended
chain 52 in this embodiment, which is wound around the
sprocket wheel 51 so as to travel on one side in an A
direction in the direction Z and to travel on the other side
in a B direction which is an opposite direction to the A
direction; a coupling mechanism 53 for coupling one side
of the chain 52 to the lowermost slat 4a to allow the
traveling of the chain 52 on one side to be transmitted to
the plurality of slats 4; and a traveling means (not shown)
for causing the chain 52 to travel in the A direction and
the B direction. The traveling means has an electric motor
connected to the sprocket wheel 51 through a rotating
shaft 54, or a rotatively operating handle. The traveling
means is adapted to rotate the sprocket wheel 51 by the
operation of the electric motor or the rotating operation
of the rotatively operating handle to thereby cause the
chain 52 to travel. It should be noted that a chain presser
55 which is mounted on the inner frame 16 is disposed
around the sprocket wheel 51 to prevent unnecessary
deflection of the chain 52. It should also be noted that
the raising and lowering mechanism 6 is provided for
both the vertical frame 11 side and the vertical frame 12
side, but since they are constructed in a mutually similar
manner, a detailed description will be given hereinunder
of the raising and lowering mechanism 6 on the vertical
frame 11 side. The sprocket wheel 51 on the vertical
frame 11 side is coupled to the corresponding sprocket
wheel on the vertical frame 12 side through the rotating
shaft54. In addition, the bidirectional raising and lowering
mechanisms 6 on the vertical frame 11 side and the ver-
tical frame 12 side use the traveling means in common.
[0045] In order to allow the traveling of the chain 52 to
be guided in the direction Z, the chain 52 is disposed in
the guide grooves 17 and 18 formed in the inner frame
16 and extending in the direction Z, so as to prevent un-
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necessary deflection thereof. An end portion 56 of the
chain 52 is guided by the guide groove 17 and is coupled
to the lowermost slat 4a by means of the coupling mech-
anism 53. An abutment member 119 is mounted on an
end portion 57 of the chain 52 which is located rearwardly
of the end portion 56 of the chain 52 and is guided by the
guide groove 18.

[0046] As the chain 52 is made to travel in the A direc-
tion, the end portion 56 thereof is lowered, and the end
portion 57 thereof is raised in the B direction, whereas
as the chain 52 is made to travel in the B direction, the
end portion 56 is raised, and the end portion 57 is lowered
inthe A direction. The guide grooves 17 and 18 extending
from the upper end to the lower end of the vertical frame
11 are partially removed at the portion where the chain
presser 55 is disposed, and the chain presser 55 is dis-
posed at that portion where the guide grooves 17 and 18
are removed so as to be able to press the chain 52 around
the sprocket wheel 51. The sprocket wheel 51 and the
rotating shaft 54 are disposed rearwardly of the plurality
of slats 4 in the direction X.

[0047] The coupling mechanism 53 includes a cou-
pling member 61 mounted on the frame 3 movably in the
direction Z and coupled to the end portion 56 of the chain
52; a coupling main body 62 coupled to the coupling
member 61 movably in the direction Z by a predetermined
amount; a coil spring 63 serving as a resilient member
interposed between the coupling member 61 and the
coupling main body 62 in the direction Z; a coupling arm
66 which is rotatably coupled at an one end 64 thereof
to the lowermost slat 4a and is rotatably coupled at an-
other end 65 thereof to the coupling main body 62; a
hampering piece 67 which is integrally formed with the
other end 65 of the coupling arm 66 and is brought into
contact with the coupling main body 62 so as to hamper
the rotation of the coupling arm 66 by more than a pre-
determined amount which occurs when the coupling
main body 62 is raised with respect to the lowermost slat
4a by the traveling of the chain 52 in the B direction; and
a seat plate 68 which is mounted on the coupling main
body 62 in such manner as to extend in the direction Y
and on which the lowermost slat 4a is seated.

[0048] As shown in Fig. 11, the coupling member 61
has a plate-like body 71 to which the end portion 56 of
the chain 52 is secured; a pair of rolling rollers 72 and 73
serving as guide members which are mounted on the
plate-like body 71 and are disposed in the guide groove
17 movably in the direction Z; a pair of shafts 74 and 75
mounted on the plate-like body 71 and coupled to the
coupling main body 62; and a rod-like holding portion 76
formed integrally with the plate-like body 71 to hold one
end of the coil spring 63.

[0049] As shown in Fig. 12, the coupling member 62
has a plate-like body 81; an elongated hole 82 formed in
the plate-like body 81 in such a manner as to extend in
the direction Z; a rolling roller 83 serving as a guide mem-
ber which is mounted on the plate-like body 81 and is
disposed in the guide groove 19 movably in the direction
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Z; and a rod-like holding portion 84 formed integrally with
the plate-like body 81 to hold the other end of the coil
spring 63. The shafts 74 and 75 are disposed in the elon-
gated hole 82 movably in the direction Z, and the coupling
main body 62 is coupled to the coupling member 61 by
means of the shafts 74 and 75 inserted in the elongated
hole 82 thereof. The coupling main body 62 is urged by
the resiliency of the coil spring 63 so as to move away
from the coupling member 61 in the direction Z. As a
result of the fact that the coupling main body 62 is thus
urged, the shaft 74 is disposed in an upper end portion
of the elongated hole 82 of the coupling main body 62.
The movement of the couplingmember 61 in the direction
Zis transmitted to the coupling main body 63 through the
coil spring 63. When the traveling of the chain 52 in the
A direction by more than a fixed amount, the coupling
main body 62 is adapted to undergo relative movement
in the B direction with respect to the coupling member
61 against the resiliency of the coil spring 63.

[0050] The one end 64 of the coupling arm 66 is rotat-
ably coupled to the lowermost slat 4a forwardly of the
center of gravity of the slat 4.

[0051] The seat plate 68 has a seat plate portion 85
which extends in the direction X and on which the low-
ermost slat 4a is seated when the opening is open, as
well as a cover plate portion 88 which is connected to a
rear edge 86 of the seat plate portion 85 in such amanner
as to extend in the direction Z and covers an underside
part 87 underneath the lowermost slat 4a when the open-
ing is closed.

[0052] As the chain 52 is made to travel in the A and
B directions, the coupling mechanism 53 is moved in the
direction Z while being guided by the rolling rollers 72
and 73 moving vertically in the guide groove 17 and by
the rolling roller 83 moving vertically in the guide groove
19, and the coupling mechanism 53 is adapted to move
the lowermost slat 4ain the direction Z by this movement.
[0053] With the above-described raising and lowering
mechanism 6, the sprocket wheel 51 is rotated by the
traveling means through the rotating shaft 54, which ro-
tation causes the chain 52 to travel in the A direction, and
the lowermost slat 4a is lowered through the coupling
mechanism 53 by this traveling. Thus, the plurality of slats
4 are lowered, starting with the lowermost slat 4a. On the
other hand, the sprocket wheel 51 is reversely rotated
by the traveling means through the rotating shaft 54,
which reverse rotation causes the chain 52 to travel in
the B direction, and the lowermost slat 4a is raised
through the coupling mechanism 53 by this traveling.
Thus, the plurality of slats 4 are raised, starting with the
lowermost slat 4a.

[0054] The tilting means 7 includes a slat supporting
mechanism 91 and a linearly moving mechanism 92, as
shown in Figs. 9 and 10 and Figs. 14 to 16.

[0055] The slat supporting mechanism 91 includes the
slat supporting member 101 for supporting the shaft 28,
which serves as the supported portion for the uppermost
slat 4b of the plurality of slats 4, rotatably and movably
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in the direction X, the mounting means 102 for mounting
the slat supporting member 101 to the frame 3, and a
pair of shafts 108 and 109 mounted on the slat supporting
member 101 and connected to the linearly movable
member 111 movably in the direction Z. The shafts 108
and 109 oppose each other in the direction Z.

[0056] The slat supporting member 101 includes a
plate-like main body 103 projecting forwardly from a
mounted position thereof where itis mounted on the inner
frame 16 by means of the mounting means 102 in the
direction X, as well as an elongated hole or a slit, i.e., an
elongated hole 104 in this embodiment, which is provided
in the main body 103 in such a manner as to extend in
the direction X and in which the shaft 28 of the uppermost
slat 4b is disposed movably in the direction X. The elon-
gated hole 104 is inclined forwardly downwardly.
[0057] The shaft 28 of the slat 4b, which is inserted in
the elongated hole 104, is movable in the direction X
along the elongated hole 104, and the movement of the
shaft 28 in the direction X relative to the slat supporting
member 101, accompanying the linear movement of the
rear edge portion 32 of the slat 4b in the direction Z, is
allowed, while a movement thereof in the direction Z rel-
ative to the slat supporting member 101 is inhibited by
an abutment thereof against the main body 103 in which
the elongated hole 104 is defined. Additionally, the shaft
28 is rotatably disposed in the elongated hole 104.
[0058] Asthe shaft28isdisposedinthe elongated hole
104, the slat supporting member 101 which is mounted
on the vertical frame 11 by the mounting means 102 sup-
ports the slat 4b rotatably and movably in the direction X.
[0059] The mounting means 102 has a pair of rolling
rollers 105 and 106 serving as attaching members for
fitting the slat supporting member 101 in the guide groove
19 of the inner frame 16 linearly movably in the direction
Z, as well as a stopper 107 for stopping the lowering of
the slat supporting member 101 by more than a prede-
termined amount relative to the vertical frame 11 by abut-
ting against the slat supporting member 101. The stopper
107, which is provided in the guide groove 19 of the inner
frame 16, abuts against the rolling roller 106 when the
slat supporting member 101 is lowered to a predeter-
mined position to stop the lowering of the slat supporting
member 101 by this abutment. The above-described
mounting means 102 mounts the slat supporting member
101 movably in the direction Z by the pair of rolling rollers
105 and 106, and limits the movement of the slat sup-
porting member 101 in the direction Z to a predetermined
range by the stopper 107.

[0060] Thelinearly moving mechanism 92 includes the
linearly movable member 111 which rotatably supports
the shaft 27 disposed at the rear edge portion 32 of the
slat 4b located rearwardly of the shaft 28 of the slat 4b,
is linearly movable in the direction Z, and ina linear move-
ment thereof in the direction Z causes the slat 4b to tilt
by the relative displacement of the rear edge portion 32
in the direction Z relative to the shaft 28, as well as a
transmitting means 112 for transmitting the traveling of
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the end portion 57 of the chain 52 to the linearly movable
member 111 so as to linearly move the linearly movable
member 111 in the direction Z on the basis of the raising
and lowering of the slats 4 by the raising and lowering
mechanism 6.

[0061] As shown in Fig. 10, the linearly movable mem-
ber 111 includes a plate-like main body 113 extending in
the direction Z; an elongated hole or a slit, i.e., an elon-
gated hole 114 in this embodiment, which is formed in
the main body 113 in such a manner as to extend in the
direction Z, and in which the shafts 108 and 109 are fitted
movably in the direction Z; afitting portion 115 constituted
by a recess which is integrally formed with the main body
113 on the forward side, and in which the shaft 27 of the
slat 4b is detachably fitted rotatably; a plate-like rearward
projecting portion 116 which is integrally formed on the
main body 113 on the rearward side and abuts against
the abutment member 119; and a rolling roller 118 which
is mounted on the rearward projecting portion 116 and
is disposed movably in the direction Z in a groove 117
formed in the inner frame 16 between the guide grooves
17 and 18 in such a manner as to extend in the direction
Z. The linearly movable member 111 is connected to the
slat supporting member 101 by means of the shafts 108
and 109 so as to undergo relative displacement by a pre-
determined amount in the direction Z relative to the slat
supporting member 101.

[0062] The transmitting means 112 has the abutment
member 119 which is mounted on the end portion 57 of
the chain 52 and which, in order to transmit the traveling
of the end portion 57 of the chain 52 in the A and B di-
rections to the linearly movable member 111, abuts
against the rearward projecting portion 116 of the linearly
movable member 111 in that traveling.

[0063] The abutment member 119 is arranged such
that, as the end portion 57 of the chain 52 travels in the
B direction, the abutment member 119 approaches the
linearly movable member 111 and abuts against it, as
shown in Fig. 4, and, as the end portion 57 further travels
in the B direction, the abutment member 119 linearly
moves the linearly movable member 111 upwardly, as
shown in Figs. 5 and 6, whereas, as the end portion 57
of the chain 52 travels in the A direction, the abutment
member 119 allows the downward linear movement of
the linearly movable member 111 based on the self
weight of the slat 4 and the like, and, as the end portion
57 further travels in the A direction, the abutment member
119 linearly moves away from the linearly movable mem-
ber 111, as shown in Fig. 2.

[0064] In the opening fully-open state of the window
blind apparatus 1 in which the opening 2 is fully open, as
shown in Figs. 2 and 3, the plurality of slats 4 are super-
posed on each other in a state in which they extend in
the direction X (horizontally extended state) and are bun-
dled in the upper portion of the frame 3; the link members
33 and 34 are folded; the slat supporting member 101
and the linearly movable member 111 are in a state of
being lifted up by the slat 4b, the slat supporting member
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101 being in state in which it has been moved upwardly
relative to the linearly movable member 111, as shown
in Fig. 14; and the shaft 28 is disposed upwardly and
forwardly of the shaft 27 and is disposed on the forward
end side of the elongated hole 104, as shown in Fig. 14.
Further, as shown in Fig. 17, the rear edge portion 32 of
the slat 4a is seated on the seat plate portion 85 of the
seat plate 68, the one end 64 of the coupling arm 66 is
in a state of being located forwardly of the other end 65
thereof, and the hampering piece 67 prevents the rotation
of the coupling arm 66. The other slats 4 are stacked
above the slat 4a.

[0065] In the opening closed state of the window blind
apparatus 1 in which the opening 2 is closed, as shown
in Fig. 6, the plurality of slats 4 are in a state in which
they are extended in the direction Z (in a vertically ex-
tended state), such that the front edge portion 31 is lo-
cated downwardly of the rear edge portion 32, and the
front edge portion 31 of the uppermost slat 4b abuts
against the rear edge portion 32 of the slat 4 adjacent to
that slat 4b in the direction Z, while the rear edge portion
32 of the lowermost slat 4a abuts against the front edge
portion 31 of the slat 4 adjacent to that slat 4a in the
direction Z. Further, the front edge portion 31 of each of
the slats 4 between the slats 4a and 4b abuts against the
rear edge portion 32 of the slat 4 adjacent thereto in the
direction Z, while the rear edge portion 32 of each of
these slats 4 abuts against the front edge portion 31 of
the slat4 adjacent thereto in the direction Z. Furthermore,
the link members 33 and 34 are extended in the direction
Z,the slat supporting member 101 is lowered by receiving
the load of the plurality of slats 4 and the link mechanism
5, the rolling roller 106 is disposed at the position where
it abuts against the stopper 107, and the linearly movable
member 111 is disposed at the highest position relative
to the slat supporting member 101 in the direction Z, as
shown in Fig. 16. In addition, as shown in Fig. 19, the
slat 4a is separated from the seat plate portion 85 of the
seat plate 68, the coupling arm 66 is rotated with the one
end 64 thereof located upwardly relative to the other end
65 thereof, the hampering piece 67 is separated from the
coupling main body 62, and the space between the seat
plate portion 85, on the one hand, and the slat 4a and
the front edge portion 31 thereof, on the other hand, i.e.,
the underside part 87 underneath the slat 4a, is covered
by the cover plate portion 88 so as to be screened in the
direction X. In the state shown in Fig. 19, the cover plate
portion 88 may be disposed in such a manner as to come
into contact with the front edge portion 31 of the slat 4a.
[0066] Next, referring to the drawings, a detailed de-
scription will be given of the operation concerning the
closing of the opening 2 by the window blind apparatus
1 in accordance with this embodiment.

[0067] First, in the window blind apparatus 1 in the
opening fully-open state shown in Figs. 2 and 3, the
sprocket wheel 51 is rotated by the rotation of the rotating
shaft 54, thereby causing the end portion 56 of the chain
52 to travel in the A direction. As a result of the traveling
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of the end portion 56 of the chain 52 in the A direction,
the lowermost slat 4a connected to the end portion 56 of
the chain 52 through the coupling mechanism 53 and the
plurality of slats 4 connected to that slat 4a through the
link mechanism 5 are lowered. In conjunction with the
lowering of the plurality of slats 4, the slat supporting
member 101 is lowered until the rolling roller 106 fitted
to the slat supporting member 101 abuts against the stop-
per 107 and the lowering thereof is stopped. The linearly
movable member 111 is lowered in conjunction with the
lowering of the slat supporting member 101, and the low-
ering thereof is stopped in conjunction with the stopping
of the lowering of the slat supporting member 101 is
stopped.

[0068] Afterthelowering of the slat supporting member
101 is stopped by the stopper 107, as the end portion 56
ofthe chain 52 is further caused to travel in the A direction,
the plurality of slats 4 are lowered, and the link members
33 and 34 are extended and assume the opening open
state shown in Fig. 4. The abutment member 119 mount-
ed on the end portion 57 traveling in the B direction in
conjunction with the traveling of the end portion 56 of the
chain 52 in the A direction abuts against the rearward
projecting portion 116 of the linearly movable member
111 simultaneously with the abutment of the rolling roller
106 against the stopper 107.

[0069] In the window blind apparatus 1 in the opening
open state shown in Fig. 4, as the end portion 56 of the
chain 52 is further caused to travel in the A direction, the
coupling main body 62 is lowered, and, as shown in Fig.
18, the coupling arm 66 is caused to undergo rotation in
the direction in which the one end 64 thereof is positioned
above the other end 65 thereof, thereby drawing the front
edge portion 31 of the slat 4a closer to the coupling main
body 62 side. In conjunction with further traveling of the
end portion 56 of the chain 52, the abutment member
119 mounted on the end portion 57 traveling in the B
direction is raised to linearly move the linearly movable
member 111 upwardly, which linear movement causes
the slat supporting member 101 to undergo relative up-
ward displacement in the direction Z, as shown in Fig.
15. This displacement causes the shaft 27 to be posi-
tioned upwardly of the shaft 28, thereby tilting the slat 4b
in the direction of closing the opening. The tilting of the
slat 4b is transmitted to all the plurality of slats 4 through
the link members 33 and 34, so that the plurality of slats
4 are tilted, as shown in Fig. 5.

[0070] In the window blind apparatus 1 with the slats
4 setin the tilted state, as shown in Fig. 5, when the end
portion 56 of the chain 52 is further caused to travel in
the A direction, the plurality of slats 4 are tilted in the
same way as described above, thus fully closing the
opening 2, as shown in Fig. 6. In the window blind appa-
ratus 1in the opening fully-closed state, as shown in Fig.
6, the shaft 28 is disposed forwardly below the shaft 27,
and is disposed at the rear end side of the elongated hole
104, as shown in Fig. 16.

[0071] In addition, the window blind apparatus 1 in the
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opening fully-closed state, as shown in Figs. 1 and 6, is
operated in the reverse order by the traveling of the end
portion 56 of the chain 52 in the B direction, whereby the
linearly movable member 111 is lowered by the self
weight of the slats 4 and the like and is caused to undergo
relative downward displacement relative to the slat sup-
porting member 101 to cause the slats 4 to tilt in the
opposite direction, and after undergoing the tilted state
shown in Fig. 5, the slats 4 are set in the horizontal state,
as shown in Fig. 4. As the end portion 56 of the chain 52
is further caused to travel in the B direction, the slats 4
are sequentially lifted up from below by the seat plate
portion 85, the slat supporting member 101 and the lin-
early movable member 111 are also raised by means of
the slat 4b, thereby allowing the window blind apparatus
1 to be set in the opening fully-open state shown in Figs.
2 and 3. During the raising of the slats 4, each rotational
connector 38 is caused to rotate, so that the upper end
41 thereof moves in one of the forward direction and the
rearward direction in the direction X, which movement
causes the lower end 42 of another rotational connector
38 adjacent to that rotational connector 38 in the direction
Z to move in the other one of forward direction and the
rearward direction in the direction X. Thus, the link mem-
bers 33 and 34 are sequentially folded from below, and
finally assume the folded state shown in Fig. 3.

[0072] According to the window blind apparatus 1 in
accordance with this embodiment, the window blind ap-
paratus 1 is comprised of: the frame 3 defining the open-
ing 2; the plurality of slats 4 juxtaposed to each other in
the opening 2 in the direction Z; the pair of link mecha-
nisms 5 for linking the plurality of slats 4 to each other;
the raising and lowering mechanism 6 for raising and
lowering the plurality of slats 4, starting with the lower-
most slat 4a; and the tilting means 7 which is disposed
on the rear side of the slat 4 and tilts the plurality of slats
4 on the basis of the raising and lowering of the slat 4a
by the raising and lowering mechanism 6. The raising
and lowering mechanism 6 includes the sprocket wheel
51 serving as a rotating body rotatably supported by the
frame 3; the chain 52 serving as a flexible elongated
member wound around the sprocket wheel 51 so as to
travel in the direction Z on one side and to travel in the
opposite direction on the other side; and the coupling
mechanism 53 for coupling one side of the chain 52 to
the lowermost slat 4a to allow the traveling of the chain
52 on one side to be transmitted to the plurality of slats
4. The tilting means 7 includes: the slat supporting mech-
anism 91 including the slat supporting member 101 for
supporting the shaft 28, which serves as the supported
portion of the uppermost slat 4b of the plurality of slats
4, rotatably and movably in the direction X, and the
mounting means 102 for mounting the slat supporting
member 101 to the frame 3; and the linearly moving
mechanism 92 including the linearly movable member
111 which rotatably supports the rear edge portion 32 of
the uppermost slat 4b located rearwardly of the shaft 28,
is linearly movabile in the direction Z, and in the linear
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movement thereof in the direction Z causes the slat 4 to
tilt by the relative displacement of the rear edge portion
32 in the direction Z relative to the shaft 28, as well as
the transmitting means 112 for transmitting the traveling
of the chain 52 on the other side to the linearly movable
member 111 so as to linearly move the linearly movable
member 111 in the direction Z on the basis of the raising
and lowering of the slats 4 by the raising and lowering
mechanism 6. Since the transmitting means 112 has the
abutment member 119 which is mounted on the other
side of the chain 52 and which, in order to transmit the
traveling on the other side of the chain 52 in the direction
Z to the linearly movable member 111, abuts against the
linearly movable member 111 in that traveling, the oper-
ation of the raising and lowering mechanism 6 can be
transmitted by a simple configuration to allow the slats 4
to be tilted. Moreover, it is possible to eliminate the need
to install a rack-and-pinion mechanism or the like sepa-
rately from the raising and lowering mechanism 6, so that
it is possible to render the apparatus compact.

[0073] According to the window blind apparatus 1,
since the shaft 28 of the uppermost slat 4b which is sup-
ported by the slat supporting member 101 is located for-
wardly of the center of gravity of the slat, a rotational force
is produced in the slat 4b at the time of opening the open-
ing due to the own weight thereof, with the result that the
opening open state can be stabilized without needing to
install a complex mechanism.

[0074] According to the window blind apparatus 1, the
slat supporting member 101 is mounted on the frame 3
linearly movably in the direction Z, and the frame 3 is
provided with the stopper 107 for stopping the lowering
of the slat supporting member 101 by more than a pre-
determined amount by abutting against the slat support-
ing member 101. Therefore, the plurality of slats 4 which
are superposed on each other on the basis of the oper-
ation of the raising and lowering mechanism 6 can be
accommodated in an upper portion of the frame 3, which
makes it possible to enlarge the opening 2 and make
effective use of the upper space of the frame 3, thereby
making it possible to render the apparatus compact.
[0075] According to the window blind apparatus 1, the
link mechanism 5 includes the link member 33 for con-
necting the plurality of slats 4 to each other and the link
member 34 disposed rearwardly of the link member 33
and connecting the plurality of slats 4 to each other. At
least one of the link members 33 and 34, or each of them
in this embodiment, has one continuous flexible cord-like
member 37 which is rotatably connected at the upper
end 35 thereof to the end portion 22 in the direction Y of
the uppermost slat 4b and is rotatably connected at the
lower end 36 thereof to the end portion 22 in the direction
Y of the lowermost slat 4a, as well as the plurality of
rotational connectors 38 which are secured to the cord-
like member 37 and are respectively rotatably connected
to the end portions 22 in the direction Y of the plurality
of slats 4 excluding the slats 4a and 4b. The upper end
41 of the rotational connector 38 at the time of opening
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of the opening is rotatably connected to the lower end 42
of another rotational connector 38 upwardly adjacent to
that rotational connector 38, while the lower end 42 of
the rotational connector 38 at the time of opening of the
opening is rotatably connected to the upper end 41 of
another rotational connector 38 downwardly adjacent to
thatrotational connector 38. Therefore, when the plurality
of slats 4 are raised on the basis of the operation of the
raising and lowering mechanism 6, one of the set of the
upper ends 41 and the set of the lower ends 42 of the
plurality of rotational connectors 38 during the opening
of the opening are located on one side in the direction X,
and the other one of the set of the upper ends 41 and
the set of the lower ends 42 are located on the other side
in the direction X, with the result that the cord-like member
37 can be folded with regularity. Hence, the link mecha-
nism 5 can be configured simply and with light weight,
and it is possible to secure stable operation of the appa-
ratus.

[0076] According to the window blind apparatus 1, the
frame 3 has the pair of vertical frames 11 and 12 which
oppose each other in the direction Y, at least one of the
pair of vertical frames 11 and 12 has the outer frame 15
and the inner frame 16 which is covered by the outer
frame 15 and is detachably mounted on the outer frame
15, and the inner frame 16 has the guide grooves 17, 18,
and 19 for guiding the chain 52 and the mounting means
102 of the slat supporting member 101 in the direction
Z. Therefore, the operation of mounting the plurality of
slats 4 and the maintenance and inspection of the link
mechanisms 5 and the like can be carried out simply and
speedily.

[0077] According to the window blind apparatus 1, the
coupling mechanism 53 includes the coupling main body
62 coupled to the chain 52, the coupling arm 66 which is
rotatably coupled at the one end 64 thereof to the lower-
most slat 4a and is rotatably coupled at the other end 65
thereof to the coupling main body 62, and the seat plate
68 which is mounted on the coupling main body 62 in
such manner as to extend in the direction Y and on which
the lowermost slat 4a is seated. The seat plate 68 has
the seat plate portion 85 which extends in the direction
X and on which the lowermost slat 4b is seated when the
opening is open, as well as the cover plate portion 88
which is connected to the rear edge 86 of the seat plate
portion 85 in such a manner as to extend in the direction
Z and covers the underside part 87 underneath the low-
ermost slat 4a when the opening is closed. Therefore, at
the time when the opening 2 is opened, the lowermost
slat 4a can be seated on the seat plate portion 85, and
the other plurality of slats 4 can be stacked on that low-
ermost slat 4a, thereby making it possible to accommo-
date the plurality of slats 4 compactly; meanwhile, at the
time when the opening 2 is closed, the underside part 87
underneath the lowermost slat 4a can be covered by the
cover plate portion 88 of the seat plate 85 which has been
relatively lowered with respect to the lowermost slat 4a
by the operation of the raising and lowering mechanism
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6, thereby making it possible to obtain a preferable open-
ing closed state.

[0078] According to the window blind apparatus 1, the
one end 64 of the coupling arm 66 may be rotatably cou-
pled to the lowermost slat 4a forwardly of the center of
gravity of the slat 4, in which case a rotational force can
be produced in the slat 4a at the time of opening the
opening due to the own weight thereof, so that it is pos-
sible to secure more stable operation of the apparatus.

[0079] According to the window blind apparatus 1, the
coupling mechanism 53 further includes the coupling
member 61 for coupling the coupling main body 62 to the
chain 52 and the coil spring 63 serving as the resilient
member interposed between the coupling main body 62
and the coupling member 61 in the direction Z, wherein
one of the coupling main body 62 and the coupling mem-
ber 61, i.e., the coupling main body 62 in this embodi-
ment, has the elongated hole 82 extending in the direction
Z, while the other one of the coupling main body 62 and
the coupling member 61, i.e., the coupling member 61 in
this embodiment, has the shafts 74 and 75 disposed in
that elongated hole 82 movably in the direction Z. The
arrangement provided is such that when the traveling of
the chain 52 by a fixed distance or more has occurred,
the coupling member 61 is caused to undergo movement
in the direction Z relative to the coupling main body 62
against the resiliency of the coil spring 63, so that even
if, for example, excessive traveling of the chain 52 has
occurred, the load on the plurality of slats 4, the raising
and lowering mechanism 6, the link mechanisms 5, and
the like can be damped by the resiliency of the coil spring
63.

[0080] The window blind apparatus 1 in accordance
with this embodiment may be further comprised of an
urging means (not shown) for urging the uppermost slat
4b in the tilting direction when the opening 2 is opened,
and the urging means may include a resiliently urging
member constituted by such as a coil spring for urging
the linearly movable member 111 in the direction Z. Such
a resiliently urging member may be connected, for ex-
ample, to the linearly movable member 111 and the frame
3 so as to resiliently urge the linearly movable member
111 in the direction Z.

[0081] Thelink members 33 and 34 of the window blind
apparatus 1 in accordance with this embodiment include
the cord-like member 37 and the plurality of rotational
connectors 38. However, as shown in Fig. 20, the link
members 33 and 34 may include in substitution thereof
a plurality of rotational connectors 128 which are respec-
tively rotatably connected to the end portions 22 in the
direction Y of the plurality of slats 4 excluding the upper-
most slat 4b and the lowermost slat 4a, as well as a plu-
rality of flexible cord-like members 127 which connect an
upper end 131 of the rotational connector 128 to a lower
end 132 of another rotational connector 128 upwardly
adjacent to that rotational connector 128 at the time of
opening of the opening, and connect the lower end 132
of the rotational connector 128 to the upper end 131 of
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another rotational connector 128 downwardly adjacent
to that rotational connector 128 at the time of opening of
the opening. The cord-like member 127, which is secured
at the one end 125 thereof to the upper end 131 at the
time of opening of the opening of the rotational connector
128 connected to the slat 4 adjacent to the uppermost
slat 4b in the direction Z, may be rotatably connected at
the other end 126 thereof to the uppermost slat 4b
through the connector 39, while the cord-like member
127, which is secured at the other end 126 thereof to the
lower end 132 at the time of opening of the opening of
the rotational connector 128 connected to the slat 4 ad-
jacent to the lowermost slat 4a in the direction Z, may be
rotatably connected at the one end 125 thereof to the
lowermost slat 4a. In such a case, when the plurality of
slats 4 are raised on the basis of the operation of the
raising and lowering mechanism 6, one of the set of the
upper ends 131 and the set of the lower ends 132 of the
plurality of rotational connectors 128 during the opening
of the opening are located on one side in the direction X,
and the other one of the set of the upper ends 131 and
the set of the lower ends 132 are located on the other
side in the direction X, with the result that the cord-like
members 127 can be folded with regularity. Hence, the
link mechanism 5 can be configured simply and with light
weight, and it is possible to secure stable operation of
the apparatus.

[0082] A hole or a recess 133 into which each of the
end portions 125 and 126 of the cord-like member 127
is inserted and a retaining pawl 134 for retaining each of
the end portions 125 and 126 of the cord-like member
127 to prevent the respective one of the end portions 125
and 126 of the cord-like member 127 inserted in the hole
or the recess 133 from coming off may be formed in each
of the both ends 131 and 132 of the plurality of rotational
connectors 128, in which case it is possible to attain im-
provement of ease in assembling the link members 33
and 34. In addition, an enlarged portion 135 may be
formed at each of the end portions 125 and 126 of the
cord-like member 127, in which case itis possible to more
reliably prevent the coming off of the end portions 125
and 126 of the cord-like member 127 retained by the
retaining pawl 134.

DESCRIPTION OF REFERENCE NUMERALS AND
SIGNS

[0083]

window blind apparatus
opening

frame

slat

link mechanism

raising and lowering mechanism
tilting mechanism

27, 28: shaft

91: slat supporting mechanism
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Noakrowh >

10

15

20

25

30

35

40

45

50

55

13

EP 2 873 798 A1

92:

101:
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107:
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Claims
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linearly moving mechanism
slat supporting member
mounting means

stopper

linearly movable member
transmitting means
abutment member

1. A window blind apparatus comprising:

a frame defining an opening;

a plurality of slats juxtaposed to each other in
the opening in a vertical direction;

a pair of link mechanisms for linking said plurality
of slats to each other;

a raising and lowering mechanism for raising
and lowering said plurality of slats, starting with
a lowermost slat; and

tilting means which is disposed on a rear side
of said slat and tilts said plurality of slats on the
basis of the raising and lowering of said slats by
said raising and lowering mechanism,

wherein said raising and lowering mechanism
includes a rotating body rotatably supported by
said frame, a flexible elongated member wound
around the rotating body so as to travel on one
side in the vertical direction and to travel on an-
other side in an opposite direction, and a cou-
pling mechanism for coupling one side of the
elongated member to said lowermost slat to al-
low the traveling of the elongated member on
one side to be transmitted to said plurality of
slats, and

wherein said tilting means includes: a slat sup-
porting mechanism including a slat supporting
member for supporting a supported portion of
an uppermost slat of said plurality of slats rotat-
ably and movably in a front-back direction and
mounting means for mounting the slat support-
ing member to said frame; and a linearly moving
mechanism including a linearly movable mem-
ber which rotatably supports a rear edge portion
of said uppermost slat located rearwardly of the
supported portion, is linearly movable in the ver-
tical direction, and in the linear movement there-
of in the vertical direction causes said slat to tilt
by the relative displacement of the rear edge
portion in the vertical direction relative to the
supported portion, and transmitting means for
transmitting the traveling of the flexible elongat-
ed member on the other side to the linearly mov-
able member so as to linearly move the linearly
movable member in the vertical direction on the
basis of the raising and lowering of said slats by
said raising and lowering mechanism, the trans-
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mitting means having an abutment member
which is mounted on another side of the elon-
gated member and which, in order to transmit
the traveling on the other side of the elongated
member in the vertical direction to the linearly
movable member, abuts against the linearly
movable member in that traveling.

The window blind apparatus according to claim 1,
wherein the supported portion of said uppermost slat
which is supported by the slat supporting member is
located forwardly of a center of gravity of said slat.

The window blind apparatus according to claim 1 or
2, further comprising urging means for urging said
uppermost slatin a tilting direction when the opening
is opened.

The window blind apparatus according to claim 3,
wherein said urging means includes a resiliently urg-
ing member for urging the linearly movable member
in the vertical direction.

The window blind apparatus according to any one
of claims 1 to 4, wherein the slat supporting member
includes an elongated hole or a slit which extends in
the front-back direction and in which the supported
portion of said uppermost slat is disposed movably
in the front-back direction.

The window blind apparatus according to claim 5,
wherein the elongated hole of the slat supporting
member or the slit is inclined forwardly downwardly.

The window blind apparatus according to any one
of claims 1 to 6, wherein the slat supporting member
is mounted on said frame linearly movably in the ver-
tical direction, and said frame is provided with a stop-
per for stopping the lowering of the slat supporting
member by more than a predetermined amount by
abutting against the slat supporting member.

The window blind apparatus according to any one
of claims 1 to 7, wherein the linearly movable mem-
ber is connected to the slat supporting member so
as to undergo relative displacement by a predeter-
mined amount in the vertical direction relative to the
slat supporting member.

The window blind apparatus according to claim 8,
wherein the linearly movable member has an elon-
gated hole or a slit extending in the vertical direction,
and the slat supporting member has a shaft which
is disposed in the elongated hole or the slit vertically
movably.

The window blind apparatus according to claim 9,
wherein at least two shafts are provided in the slat
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supporting member as the shaft, and these at least
two shafts are opposed to each other in the vertical
direction.

The window blind apparatus according to any one
of claims 1 to 10, wherein an end portion on the one
side of the elongated member is connected to said
lowermostslat through the coupling mechanism, and
the abutment member is mounted on the end portion
on the other side of the elongated member.

The window blind apparatus according to any one
of claims 1to 11, wherein the end portion on the one
side of the elongated member is located on a forward
side in the front-back direction relative to the end
portion on the other side of the elongated member.

The window blind apparatus according to any one
of claims 1 to 12, wherein the rotating body is con-
stituted by a sprocket wheel, and the elongated
member is constituted by a chain wound around the
sprocket wheel.

The window blind apparatus according to any one
of claims 1 to 13, wherein said link mechanism in-
cludes a first link member for connecting said plural-
ity of slats to each other and a second link member
disposed rearwardly of the firstlink member and con-
necting said plurality of slats to each other, at least
one of the first and the second link members having
one continuous flexible cord-like member which is
rotatably connected at the upper end thereof to a
longitudinal end portion of said uppermost slat and
is rotatably connected at the lower end thereof to a
longitudinal end portion of said lowermost slat, and
a plurality of rotational connectors which are secured
to the cord-like member and are respectively rotat-
ably connected to longitudinal end portions of said
plurality of slats excluding said uppermost slat and
said lowermost slat, an upper end of the rotational
connector at the time of opening of the opening being
rotatably connected to a lower end of another rota-
tional connector upwardly adjacent to that rotational
connector, a lower end of the rotational connector at
the time of opening of the opening being rotatably
connected to an upper end of another rotational con-
nector downwardly adjacent to that rotational con-
nector.

The window blind apparatus according to any one
of claims 1 to 13, wherein said link mechanism in-
cludes a first link member for connecting said plural-
ity of slats to each other and a second link member
disposed rearwardly of the firstlink member and con-
necting said plurality of slats to each other, at least
one of the first and the second link members having
a plurality of rotational connectors which are respec-
tively rotatably connected to longitudinal end por-
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tions of said plurality of slats excluding said upper-
most slat and said lowermost slat, and flexible cord-
like members which connect an upper end of the
rotational connector to a lower end of another rota-
tional connector upwardly adjacent to that rotational
connector at the time of opening of the opening, and
connect a lower end of the rotational connector to
an upper end of another rotational connector down-
wardly adjacent to that rotational connector at the
time of opening of the opening, wherein the cord-like
member, which is secured at an one end thereof to
the upper end, at the time of opening of the opening,
of the rotational connector connected to said slat ad-
jacent to said uppermost slat in the vertical direction,
is rotatably connected at another end thereof to said
uppermost slat, while the cord-like member, which
is secured at the other end thereof to the lower end,
atthe time of opening of the opening, of the rotational
connector connected to said slat adjacent to said
lowermost slat in the vertical direction, is rotatably
connected at the one end thereof to said lowermost
slat.

The window blind apparatus according to claim 15,
wherein a hole or a recess into which an end portion
of the cord-like member is inserted and a retaining
pawl for retaining the end portion of the cord-like
member to prevent the end portion of the cord-like
member inserted in the hole or the recess from com-
ing off are formed in each of both ends of the plurality
of rotational connectors.

The window blind apparatus according to claim 16,
wherein an enlarged portion is formed at the end
portion of the cord-like member.

The window blind apparatus according to any one
of claims 14 to 17, wherein each of the plurality of
rotational connectors has at an intermediate portion
between the upper end and the lower end thereof a
connecting portion which is rotatably connected to a
corresponding one of said slats.

The window blind apparatus according to any one
of claims 14 to 18, wherein the connecting portion
of each of the plurality of rotational connectors is
detachably connected to the longitudinal end portion
of a corresponding one of said slats in a snap-fitting
manner.

The window blind apparatus according to any one
of claims 14 to 19, wherein the cord-like member is
constituted by a woven fabric or a braid of a synthetic
resin yarn or a wire rope.

The window blind apparatus according to any one
of claims 14 to 20, wherein the plurality of rotational
connectors are respectively arranged at equal inter-
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vals therebetween at the time of opening of the open-
ing.

The window blind apparatus according to any one
of claims 1 to 21, wherein said frame has a pair of
vertical frames which oppose each other in a lateral
direction, at least one of the pair of vertical frames
has an outer frame and an inner frame which is cov-
ered by the outer frame and is detachably mounted
on the outer frame, and the inner frame has guide
grooves for guiding the elongated member and the
mounting means of the slat supporting member in
the vertical direction.

The window blind apparatus according to any one
of claims 1 to 22, wherein the coupling mechanism
includes a coupling main body coupled to the elon-
gated member, a coupling arm which is rotatably
coupled at an one end thereof to said lowermost slat
and is rotatably coupled at another end thereof to
the coupling main body, and a seat plate which is
mounted on the coupling main body in such manner
as to extend in the lateral direction and on which said
lowermost slat is seated, and wherein the seat plate
has a seat plate portion which extends in the lateral
direction and on which said lowermost slat is seated
when the openingis opened and a cover plate portion
which is connected to a rear edge of the seat plate
portion in such a manner as to extend in the vertical
direction and covers an underside part underneath
said lowermost slat when the opening is closed.

The window blind apparatus according to claim 23,
wherein one end of the coupling arm is rotatably cou-
pled to said lowermost slat forwardly of a center of
gravity of said slat.

The window blind apparatus according to claim 23
or 24, wherein the coupling mechanism further in-
cludes a hampering piece which is integrally formed
with the other end of the coupling arm and is brought
into contact with the coupling main body so as to
hamper the rotation of the coupling arm by more than
a predetermined amountwhich occurs when the cou-
pling main body is raised with respect to said lower-
most slat by the traveling of the elongated member.

The window blind apparatus according to any one
of claims 23 to 25, wherein the coupling mechanism
further includes a coupling member for coupling the
coupling main body to the elongated member and a
resilient member interposed between the coupling
main body and the coupling member in the vertical
direction, and wherein one of the coupling main body
and the coupling member has an elongated hole ex-
tending in the vertical direction, while the other one
of the coupling main body and the coupling member
has a shaft disposed in the elongated hole movably
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in the vertical direction, such that when the traveling
of the elongated member by a fixed distance or more
has occurred, the coupling member is caused to un-
dergo movement in the vertical direction relative to
the coupling main body against the resiliency of the
resilient member.

The window blind apparatus according to claim 26,
wherein the coupling member is mounted on said
frame vertically movably.
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