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Description

TECHNICAL FIELD

[0001] The present invention 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] Patent Document 1: JP-A-2004-156289
[0003] 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 light for the interior
of a room by the raising/lowering and tilting of the slats.
A raising and lowering device for raising and lowering
the slats and a tilting mechanism for tiling the slats are
provided in such a window blind apparatus. In addition,
in a window blind apparatus which is installed on the in-
terior side, in a case where the window is fully opened,
the plurality of slats superposed on each other and bun-
dled are generally disposed on the ceiling side.
[0004] JP 2002 108768 discloses a lightweight and in-
expensive blind device according to the preamble of
claims 1 and 3.

DISCLOSURE OF THE INVENTION

PROBLEMS THAT THE INVENTION IS TO SOLVE

[0005] Incidentally, with the window blind apparatus,
the plurality of slats, which, in the full opening of the win-
dow, are superposed on each other and bundled so as
not to obstruct the field of view through the window and,
where necessary, to allow sufficient daylight to be ob-
tained, are preferably disposed on the ceiling side without
greatly covering an upper portion of the window. Howev-
er, there is a possibility that, owing to the occupying space
of a slats raising-and-lowering device and a slats tilting
mechanism, the upper portion of the window is greatly
covered by these bundled slats unless the ceiling is made
high.
[0006] In addition, in the window blind apparatus, the
slats are linked to each other by link mechanisms having
cord-like bodies; however, if the slats are bundled in the
full opening of the window, such cord-like bodies droop
to the outside from between the slats, which mars the
beauty of the room interior. Furthermore, if such a droop
to the outside occurs partially, an irregularity occurs in
the height of the slats between the left and the right, which
also mars the beauty.
[0007] In addition, the window blind apparatus, which
is installed at the window, has a possibility of being fouled
early due to dust and the like, so that it is desirable to
perform frequent cleaning. However, since the slats are
normally linked to each other by the cord-like bodies of
the link mechanisms, the window blind apparatus is in-
ferior in assembling and disassembling efficiency, with

the result that cleaning is time-consuming and may pos-
sibly involve large-scale work.
[0008] Furthermore, the slats are normally linked to
each other by the cord-like bodies of the link mecha-
nisms, and are hung down at the window at the time of
shutting out the light or hindering sight. As a result, there
is a possibility of the slats being swung by the external
wind or the wind from an indoor air-flow system. Such
swinging of the slats shortens the life of the link mecha-
nisms, and can lead to the damage of surrounding objects
in some cases.
[0009] The present invention has been devised in view
of the above-described aspects, and its object is to pro-
vide a window blind apparatus in which the plurality of
bundled slats can be disposed on the ceiling side as prac-
tically as possible, thereby making it possible to obtain
sufficient daylight without obstructing the field of view
through the window.
[0010] Another object of the present invention is to pro-
vide a window blind apparatus in which the drooping of
the cord-like bodies to the outside from between the slats
can be eliminated, thereby rendering the window blind
apparatus excellent in appearance.
[0011] Still another object of the present invention is
to provide a window blind apparatus which excels in as-
sembling and disassembling efficiency, thereby making
it possible to reduce the manufacturing cost and facilitat-
ing cleaning.
[0012] A further object of the present invention is to
provide a window blind apparatus in which the plurality
of slats hanging down at the window can be held so as
not to sway due to the wind or the like, thereby preventing
the occurrence of an unexpected accident or the like and
making it possible to improve the product life.

MEANS FOR SOLVING THE PROBLEMS

[0013] The window blind apparatus in accordance with
the present invention comprises: a plurality of slats jux-
taposed to each other; a link mechanism for linking said
slats to each other; a raising and lowering mechanism
for raising and lowering said slats; and a tilting mecha-
nism for tilting said slats in synchronism with the raising
and lowering of said slats, said link mechanism including
a front edge link member connected to a front edge por-
tion of each of said slats and a rear edge link member
connected to a rear edge portion of each of said slats,
said tilting mechanism including a swingable member
coupled at its front edge portion to an upper end portion
of said front edge link member and coupled at its rear
edge portion to an upper end portion of said rear edge
link member, a rotatable arm member secured at its one
end portion to an intermediate portion between the front
edge portion and the rear edge portion of said swingable
member, and rotating means for rotating said rotatable
arm member, characterized in that, said raising and low-
ering mechanism is for raising said slats starting with a
lowermost one of said slats and lowering said slats start-
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ing with said lowermost one of said slats; wherein said
rotating means includes a coupling arm member which
is rotatably coupled at its one end portion to another end
portion of said rotatable arm member and is rotatable, a
rotator which is rotatably coupled to another end portion
of said coupling arm member, a rotating mechanism for
rotating said rotator , and a hampering mechanism for
hampering the rotation of said rotator by more than a
fixed degree.
[0014] According to the window blind apparatus in ac-
cordance with the invention, since the swingable member
is coupled to the rotating means by means of the rotatable
arm member, the rotating means can be disposed on the
lateral side of the swingable member. Hence, the plurality
of bundled slats located beneath the swingable member
can be disposed on the ceiling side as practically as pos-
sible, thereby making it possible to obtain sufficient day-
light without obstructing the field of view through the win-
dow.
[0015] In such a window blind apparatus, the rotating
means may include a coupling pin member which is cou-
pled at its one end portion to the coupling arm member
and its other end portion to the rotator, and the rotating
mechanism may include a rotational power source for
generating rotational power and having a rotating shaft,
which is rotated by the generated rotational power, and
a transmitting mechanism for transmitting the rotation of
the rotating shaft of the rotational power source to the
rotator. Further, the hampering mechanism may include
a fixed plate which has a circular arc-shaped guide hole
through which the coupling pin member passes, and the
transmitting mechanism may include an idling mecha-
nism for idling the rotating shaft of the rotational power
source with respect to the rotator in a case where the
rotational load of the rotator increases due to the abut-
ment of the coupling pin member against the fixed plate
at an end of the guide hole.
[0016] In a further window blind apparatus in accord-
ance with the invention, the apparatus comprises: a plu-
rality of slats juxtaposed to each other; a link mechanism
for linking said slats to each other; a raising and lowering
mechanism for raising and lowering said slats; and a tilt-
ing mechanism for tilting said slats in synchronism with
the raising and lowering of said slats, said link mechanism
including a front edge link member connected to a front
edge portion of each of said slats and a rear edge link
member connected to a rear edge portion of each of said
slats said tilting mechanism including a swingable mem-
ber coupled at its front edge portion to an upper end por-
tion of said front edge link member and coupled at its
rear edge portion to an upper end portion of said rear
edge link member, a rotatable arm member secured at
its one end portion to an intermediate portion between
the front edge portion and the rear edge portion of said
swingable member , and rotating means for rotating said
rotatable arm member, characterized in that, said raising
and lowering mechanism is for raising said slats starting
with a lowermost one of said slats and lowering said slats

starting with said lowermost one of said slats; said rotat-
ing means includes a linearly movable member which
has one end portion movably connected to another end
portion of said rotatable arm member, and which is line-
arly movable; a rotation-linear motion converting mech-
anism for linearly moving said linearly movable member
on the basis of a rotation imparted thereto; and a ham-
pering mechanism for hampering the linear motion of said
linearly movable member by more than a fixed degree.
Further, in such a window blind apparatus, the linearly
moveable member may have a guide hole extending in
a linearly moving direction thereof, and the hampering
mechanism may have a fixed pin member which passes
in the guide hold of the linearly moveable member. Fur-
ther, the rotating means may include a rotational power
source for generating rotational power and having a ro-
tating shaft, which is rotated by the generated rotational
power, and a transmitting mechanism for transmitting the
rotation of the rotating shaft of the rotational power source
to the rotation-linear motion converting mechanism. The
transmitting mechanism may include an idling mecha-
nism for idling the rotating shaft of the rotational power
source with respect to the rotation-linear motion convert-
ing mechanism in a case where the linear motion load of
the rotation-linear motion converting mechanism in-
creases due to the abutment of the linearly movable
member against the fixed pin member at an end of the
guide hole. The rotation-linear motion converting mech-
anism may include a gear which is rotated by the rotation
imparted thereto from the transmitting mechanism and a
gear which is rotated with its speed reduced relative to
the rotation of the gear and meshes with the linearly mov-
able member.
[0017] In the invention, the idling mechanism in a pre-
ferred example has a sliding mechanism for causing the
rotating shaft of the rotational power source to idle with
respect to the rotator or the rotation-linear motion con-
verting mechanism.
[0018] According to the window blind apparatus of the
invention having the above-described rotation-linear mo-
tion converting mechanism, the raising and lowering of
the slats can be effected at low speed, and halfway open-
ing of the window by the slats and the tilting angle of the
slats can be set precisely. In addition, according to the
window blind apparatus having the hampering mecha-
nism, even if the rotational power source malfunctions,
the plurality of slats can be disposed at the proper posi-
tion, and it is possible to reliably obtain a full opening and
a full closure of the window.
[0019] In an example window blind apparatus which is
not specifically claimed, each of the front edge link mem-
ber and the rear edge link member may have a flat, flex-
ible belt-shaped body or a flexible string member having
a substantially circular cross section as well as shaft
members which are secured to the belt-shaped body or
the string member at fixed intervals and are linked to
each other by means of the belt-shaped body or the string
member. Further, the shaft member may include a shaft
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member main body having a substantially rectangular
shape, a pair of shaft supporting portions which are re-
spectively provided integrally on side surfaces of one end
portion of the shaft member main body, and a pair of
shaft portions which are each provided integrally on a
side surface of each of the shaft supporting portions. The
slat may have receiving holes for rotatably receiving the
shaft portions of the shaft member so as to allow the slat
to be supported by the link mechanism. The belt-shaped
body or the string member may extend through an interior
of each of the shaft member main bodies and between
the pairs of shaft supporting portions and being secured
to each of the shaft member main bodies. In this case,
preferably, in a case where an upper slat of two vertically
adjacent slats is vertically superposed on a lower slat,
an upper surface of the shaft supporting portion of the
shaft member concerning the lower slat, with which a
lower end surface of the shaft supporting portion of the
shaft member concerning the upper slat comes into con-
tact, is inclined so as to be gradually higher toward a
central portion of a lateral end portion of the lower slat,
so that the shaft member main body concerning the upper
slat tilts toward a central portion of the upper slat. In this
case, the slat should preferably have on its upper outer
surface recessed portions for respectively accommodat-
ing the shaft member main bodies in a case where the
slats are vertically superposed on each other. In addition,
the lower end surface of the shaft supporting portion of
the shaft member may have an arcuate surface. Accord-
ing to such a window blind apparatus, in the case where
an upper slat is vertically superposed on a lower slat, the
rotating direction of the shaft supporting portion can be
specified so that the belt-shaped body or the string mem-
ber can be disposed between the two vertically overlap-
ping slats. As a result, it is possible to eliminate the droop-
ing of the belt-shaped body or the string member to the
outside from between the slats, thereby rendering the
window blind apparatus excellent in appearance.
[0020] Further, in the example window blind apparatus
which is not specifically claimed, preferably, the slat has
slits each communicating with each of the receiving
holes, and the shaft portion of the shaft member is in-
sertable into and withdrawable from the receiving hole
through the slit. According to such a window blind appa-
ratus, the slats can be easily removed from the link mech-
anism and can be fitted again to the link mechanism after
the removal. As a result, the window blind apparatus is
made to excel in assembling and disassembling efficien-
cy, thereby making it possible to reduce the manufactur-
ing cost and perform cleaning easily.
[0021] In a further example of the window blind appa-
ratus which is not specifically claimed, the slat includes
an elongated slat main body, a support member for sup-
porting a lateral edge portion of the slat main body, and
a coupling mechanism for coupling the support member
to the lateral edge portion of the slat main body. Further,
the support member including a plate portion which is
superposed on a lateral end portion of the slat main body,

a front edge clasping portion provided integrally on the
plate portion to clasp a front edge of the lateral end portion
of the slat main body, and a rear edge clasping portion
provided integrally on the plate portion to clasp a rear
edge of the lateral end portion of the slat main body.
Furthermore, the coupling mechanism including a re-
cessed portion provided integrally in one of the slat main
body and the support member and a projection which is
fitted in the recessed portion and is provided integrally
on another one of the slat main body and the support
member. According to the window blind apparatus of this
example, the elongated slat main body and the support
member can be easily assembled and disassembled.
Hence, in this respect as well, the window blind apparatus
is made to excel in assembling and disassembling effi-
ciency, thereby making it possible to reduce the manu-
facturing cost and perform cleaning easily.
[0022] In addition, in the example window blind appa-
ratus which is not specifically claimed, the raising and
lowering mechanism may include a receiving base for
receiving the slat at a lowermost end by coming into con-
tact with that slat, a cord-like body for raising and lowering
which has one end portion coupled to the receiving base
and is passed through the lateral end portion of each of
the slats, and traveling means for causing the cord-like
body to travel in synchronism with the tilting operation of
the tilting mechanism. Further, the traveling means may
include a pulley for wrapping the cord-like body for raising
and lowering therearound and a rotational power source
which generates rotational power for rotating the pulley
and has a rotating shaft rotated by the generated rota-
tional power. The rotational power source may be used
jointly by the tilting mechanism and may be adapted to
produce the tilting operation of the tilting mechanism in
addition to the rotation of the pulley as the rotating shaft
is rotated. In this case, the raising and lowering mecha-
nism further may include a reversing pulley between the
receiving base and the pulley, and the cord-like body for
raising and lowering may be suspended vertically
through the reversing pulley. The receiving base may be
one which is provided separately from the slat, but the
slat at the lowermost end may be used as the receiving
base. In this case, the slat at the lowermost end as the
receiving base comes into contact with a slat at a lower-
most end among the slats located thereabove, and re-
ceives that slat.
[0023] In a further example of the window blind appa-
ratus which is not specifically claimed, the slat has in its
lateral edge portion a through hole for allowing the cord-
like body for raising and lowering to be passed there-
through. The through hole includes a central hole having
a shape corresponding to a cross-sectional shape of the
cord-like body for raising and lowering and defined by an
inner peripheral surface of the slat and an enlarged hole
communicating with the central hole. The enlarged hole
is defined by an inclined surface of the slat extending
from one edge of an inner peripheral surface of the slat
defining the central hole toward the rear edge portion of
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the slat. Another edge of the inner peripheral surface of
the slat defining the central hole terminates at a lower
outer surface of the slat. In this case, the cord-like body
for raising and lowering may be constituted by a flat, flex-
ible belt-shaped body, the central hole may have a rec-
tangular shape corresponding to a rectangular cross-
sectional shape of the belt-shaped body, and the inclined
surface of the slat may be a flat surface, extending toward
the rear edge portion of the slat, and terminating at the
upper outer surface of the slat. In addition, the inner pe-
ripheral surface and the inclined surface of the slat de-
fining the through hole may preferably be arranged such
that even in a case where the slat is maximally tilted by
the tilting mechanism, the cord-like body for raising and
lowering extends straightly without being bent in the
through hole. According to such a window blind appara-
tus, in the tilting motion of the slats the cord-like body for
raising and lowering is able to extend straightly without
being affected by the tilting motion of the slats, the slats
can be tilted without being hampered by the cord-like
body for raising and lowering, and the traveling of the
cord-like body for raising and lowering can be effected
without being hampered by the slat.
[0024] The window blind apparatus may further com-
prise holding means for holding the slats so as to prevent
the swinging motion of the slats in a horizontal plane. In
this case, the holding means may have a vertically ex-
tending cord-like body for holding which is passed
through the lateral edge portion of the slat, and whose
both ends are fixed. The slat may have in its lateral edge
portion a through hole for holding through which the cord-
like body for holding is passed through. The through hole
for holding may be defined by one inclined surface of the
slat extending toward the rear edge portion of the slat
and terminating at the upper outer surface of the slat and
by another inclined surface of the slat extending toward
the front edge portion of the slat and terminating at the
lower outer surface of the slat. The through hole for hold-
ing may be further defined by one flat surface of the slat
contiguous to the one inclined surface of the slat and
terminating at the lower outer surface of the slat and by
another flat surface of the slat contiguous to the other
inclined surface of the slat and terminating at the upper
outer surface of the slat. The one flat surface and the
other flat surface may be mutually parallel and disposed
with a substantially identical interval to a width of the cord-
like body for holding. The one and other inclined surfaces
of the slat defining the through hole for holding may be
arranged such that even in a case where the slat is max-
imally tilted by the tilting mechanism, the cord-like body
for holding extends straightly without being bent in the
through hole for holding. In these cases, the slat may
include an elongated slat main body and a support mem-
ber for supporting a lateral edge portion of the slat main
body, and the through hole for holding may be provided
in a central portion of the support member between a
front edge portion and a rear edge portion of the support
member. Alternatively, however, the slat may include an

elongated slat main body, a support member for support-
ing a lateral edge portion of the slat main body, and a
cord-like body holder fitted and secured in a central por-
tion of the support member between a front edge portion
and a rear edge portion of the support member, and the
through hole for holding may be provided in the cord-like
body holder. In either case, the cord-like body for holding
is formed of a steel-made wire in a preferred example,
but may be formed by other rope or the like. According
to the window blind apparatus having the above-de-
scribed holding means, the plurality of slats hanging
down at the window can be held so as not to sway due
to the wind or the like, thereby preventing the occurrence
of an unexpected accident or the like and making it pos-
sible to improve the product life. Furthermore, according
to the window blind apparatus having the above-de-
scribed through hole for holding, in the tilting motion of
the slats the cord-like body for holding is able to extend
straightly without being affected by the tiling motion of
the slats, and the slats can be tilted, or raised and lowered
without being hampered by the cord-like body for holding.

ADVANTAGES OF THE INVENTION

[0025] According to the invention, it is possible to pro-
vide a window blind apparatus in which the plurality of
bundled slats can be disposed on the ceiling side as prac-
tically as possible to make it possible to obtain sufficient
daylight without obstructing the field of view through the
window, in which the drooping of the cord-like bodies to
the outside from between the slats can be eliminated to
render the window blind apparatus excellent in appear-
ance, which excels in assembling and disassembling ef-
ficiency to make it possible to reduce the manufacturing
cost and facilitating cleaning, and in which the plurality
of slats hanging down at the window can be held so as
not to sway due to the wind or the like, to prevent the
occurrence of an unexpected accident or the like and
make it possible to improve the product life.
[0026] According to the invention, it is possible to pro-
vide a window blind apparatus in which the drooping of
the cord-like bodies to the outside from between the slats
can be eliminated to render the window blind apparatus
excellent in appearance, which excels in assembling and
disassembling efficiency to make it possible to reduce
the manufacturing cost and facilitating cleaning, and in
which the plurality of slats hanging down at the window
can be held so as not to sway due to the wind or the like,
to prevent the occurrence of an unexpected accident or
the like and make it possible to improve the product life.
[0027] According to the invention, it is possible to pro-
vide a window blind apparatus which excels in assem-
bling and disassembling efficiency to make it possible to
reduce the manufacturing cost and facilitating cleaning,
and in which the plurality of slats hanging down at the
window can be held so as not to sway due to the wind or
the like, to prevent the occurrence of an unexpected ac-
cident or the like and make it possible to improve the
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product life.
[0028] According to the invention, it is possible to pro-
vide a window blind apparatus in which the plurality of
slats hanging down at the window can be held so as not
to sway due to the wind or the like, to prevent the occur-
rence of an unexpected accident or the like and make it
possible to improve the product life.
[0029] According to the invention, it is possible to pro-
vide a window blind apparatus in which the traveling of
the cord-like body for raising and lowering can be effected
properly even if the slats are tilted, and unexpected stop-
ping of the raising and lowering of the slats can be pre-
vented.

BEST MODE FOR CARRYING OUT THE INVENTION

[0030] Hereafter, a more detailed description will be
given of the present invention on the basis of preferred
embodiments illustrated in the drawings. It should be not-
ed that the present invention is not limited to these em-
bodiments.
[0031] In Figs. 1 to 9, a window blind apparatus 1 in
accordance with this embodiment is arranged to shut out
light and hinder sight with respect to a window 2 of a
building, and is comprised of a plurality of slats 3 juxta-
posed to each other; a link mechanism 4 for linking the
plurality of slats 3 to each other; a raising and lowering
mechanism 5 for raising the plurality of slats 3 in a direc-
tion A, starting with the lowermost slat 3, and lowering
them in a direction B, starting with that lowermost slat 3;
a tilting mechanism 6 for tilting the plurality of slats 3 in
a direction R1 in synchronism with the raising and low-
ering of the slats 3 in the directions A and B; and a holding
means 7 for holding the slats 3 so as to prevent the swing-
ing motion of the slats 3 in a horizontal plane.
[0032] As particularly shown in Fig. 1, the window 2
has glass 9 fitted to a window sash 8, and the window
sash 8 is fixed to a window frame 10 of a building frame.
[0033] As particularly shown in Figs. 5 and 6, each of
the slats 3 has an elongated, curved slat main body 21
made of an aluminum sheet; a support member 23 for
supporting one lateral end portion 22 of the slat main
body 21; a cord-like body holder 27 which is fitted to a
central portion 26 of the support member 23 between a
front edge portion 24 and a rear edge portion 25 thereof;
and a coupling mechanism 28 (see Fig. 7) for coupling
the support member 23 to the lateral end portion 22 of
the slat main body 21.
[0034] The slat main body 21 integrally has a wide por-
tion 29 and the lateral end portion 22 narrower than the
wide portion 29.
[0035] As particularly shown in Figs. 5 and 6, the sup-
port member 23, which is integrally formed of a synthetic
resin and serves as a lateral end portion of the slat 3,
includes a plate portion 31 which is superposed on the
lateral end portion 22 of the slat main body 21; a front
edge clasping portion 33 provided integrally on the plate
portion 31 to clasp a front edge 32 of the lateral end por-

tion 22 of the slat main body 21; a rear edge clasping
portion 35 provided integrally on the plate portion 31 to
clasp a rear edge 34 of the lateral end portion 22 of the
slat main body 21; a pair of rectangular notches 37 which
are respectively provided in the front edge portion 24 and
the rear edge portion 25 and in each of which a shaft
member 36 of the link mechanism 4 is disposed; a pair
of receiving holes 39 provided in each of the front edge
portion 24 and the rear edge portion 25 for rotatably re-
ceiving a pair of shaft portions 38 of the shaft member
36, so as to allow the slat 3 to be supported by the link
mechanism 4; a pair of slits 40 each communicating with
each of the receiving holes 39; a pair of recessed portions
43 which are disposed on an upper outer surface (ob-
verse surface) 41 and each accommodate a shaft mem-
ber main body 42 of the shaft member 36 when the slats
3 are superposed on each other in a vertical direction
(the case of the state of the lower slats 3 shown in Fig.
2); a through hole 45 through which a flat, flexible belt-
shaped body 44 serving as a cord-like body for raising
and lowering the slats 3 is passed; a hole 46 in which the
cord-like body holder 27 is rotatably fitted and secured;
and a through hole 47 for effecting the removal of the
cord-like body holder 27 from the support member 23.
[0036] As particularly shown in Fig. 8, the through hole
45 includes a central hole 52 having a shape correspond-
ing to the cross-sectional shape of the belt-shaped body
44, i.e., a cord-like body for raising and lowering, and
defined by an inner peripheral surface 51 of the support
member 23 of the slat 3 as well as an enlarged hole 53
communicating with the central hole 52. The enlarged
hole 53 is defined by one inclined surface 54 of the sup-
port member 23 extending from one edge of the inner
peripheral surface 51 of the support member 23 defining
the central hole 52 toward the rear edge portion 25 of the
support member 23 of the slat 3, and by another inclined
surface 55 of the support member 23 extending from an-
other edge of the inner peripheral surface 51 toward the
front edge portion 24 of the support member 23 of the
slat 3. The other edge of the inner peripheral surface 51
defining the central hole 52 terminates at a lower outer
surface 56 of the support member 23, which is a lower
outer surface (reverse surface) of the slat 3. The inclined
surface 54 is a flat surface, extends toward the rear edge
portion 25, and terminates at the outer surface 41 which
is the upper outer surface of the slat 3, while the inclined
surface 55 is a flat surface, extends toward the front edge
portion 24, and terminates at the outer surface 41. The
inner peripheral surface 51 and the inclined surface 54
defining the through hole 45 are arranged such that even
in cases where the slat 3 is maximally tilted by the tilting
mechanism 6, the belt-shaped body 44 extends straightly
without being bent, as shown in Fig. 12.
[0037] An upper surface 57 of the support member 23
defining the bottom surface of the recessed portion 43 is
inclined so as to become gradually higher toward the
central portion 26 of the support member 23. When the
upper slat 3 of two vertically adjacent slats 3 is vertically
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superposed on the lower slat 3, the shaft member main
body 42 of the shaft member 36 is adapted to come into
contact with such an upper surface 57.
[0038] As particularly shown in Figs. 5 and 6, the cord-
like body holder 27, which together with the support mem-
ber 23 constitutes the lateral end portion of the slat 3,
includes a cylindrical portion 62 having a through hole
61 for holding, as well as a bifurcated portion 64 which
is integrally formed with the cylindrical portion 62 and has
on its outer peripheral surface a claw portion 63 as a
detent. The cord-like body holder 27 at the bifurcated
portion 64 is rotatably fitted and secured in the hole 46
in a snap-fit fashion. The cord-like body holder 27,
through the through hole 61 of which a steel-made wire
65, i.e., a cord-like body for holding, is passed, is rotatable
with respect to the support member 23 so that the wire
65 is able to maintain its straight state without being bent
even in cases where the slat 3 is maximally tilted by the
tilting mechanism 6. The cord-like body holder 27 is
adapted to be removable from the hole 46 as the bifur-
cated portion 64 is made to undergo shrinkage in diam-
eter through the through hole 47.
[0039] As particularly shown in Fig. 7, the coupling
mechanism 28 includes a through hole 67 serving as a
recessed portion provided integrally in the lateral end por-
tion 22 of the slat main body 21, which is one of the slat
main body 21 and the support member 23, as well as a
projection 68 which is fitted in the through hole 67 and is
provided integrally on the lower outer surface 56 of the
support member 23, which is the other one of the slat
main body 21 and the support member 23. The projection
68 is adapted to be fitted into the through hole 67 in a
snap-fit fashion at the time of the insertion of the lateral
end portion 22 into the front edge clasping portion 33 and
the rear edge clasping portion 35. Thus, the slat main
body 21 is detachable with respect to the support member
23 by means of the coupling mechanism 28.
[0040] The link mechanism 4 includes a front edge link
member 71 connected to the front edge portion 24 of the
support member 23 of each slat 3 as well as a rear edge
link member 72 connected to the rear edge portion 25 of
the support member 23 of each slat 3.
[0041] Each of the front edge link member 71 and the
rear edge link member 72 has a flat, flexible belt-shaped
body 73 which is made of synthetic fiber as well as the
shaft members 36 which are made of synthetic resin, are
secured to the belt-shaped body 73 at fixed intervals, and
are linked to each other by means of the belt-shaped
body 73.
[0042] The belt-shaped body 73 extends through the
interior of each shaft member main body 42 and between
pairs of shaft supporting portions 75, and is secured to
each shaft member main body 42.
[0043] As particularly shown in Fig. 9, each shaft mem-
ber 36 includes the shaft member main body 42 having
a substantially rectangular shape, the pair of shaft sup-
porting portions 75 which are respectively provided inte-
grally on side surfaces of one end portion of the shaft

member main body 42, and the pair of shaft portions 38
which are each provided integrally on a side surface of
each of the shaft supporting portions 75. In the case
where the upper slat 3 of two vertically adjacent slats 3
is vertically superposed on the lower slat 3, the shaft
member main body 42 of the shaft member 36 concerning
that lower slat 3 comes into contact with the upper surface
57 of the support member 23 concerning that lower slat
3 so as to be disposed slant. As a result, at this time, an
upper surface 77 of the shaft supporting portion 75 of the
shaft member 36 concerning the lower slat 3, with which
an arcuate-surfaced lower end surface 76 of the shaft
supporting portion 75 of the shaft member 36 concerning
the upper slat 3 comes into contact, is inclined so as to
be gradually higher toward the central portion 26 of the
support member 23, i.e., the lateral end portion of the
lower slat 3, so that the shaft member main body 42 con-
cerning the upper slat 3 tilts toward the central portion
26 of the support member 23 of the upper slat 3, i.e., is
rotated in a direction R2 about the shaft portion 38. The
shaft portion 38 is fitted and secured in the receiving hole
39 through the slit 40 in a snap-fit fashion, and is insert-
able into and withdrawable from the receiving hole 39.
As a result, each of the slats 3 is detachable with respect
to the link mechanism 4.
[0044] The raising and lowering mechanism 5 includes
an elongated hollow receiving base 81 which receives
the slat 3 at the lowermost end by coming into contact
with that slat 3 and extends parallel to that slat 3 in the
lateral direction in the same way as that slat 3; a reversing
pulley 84 which is rotatably mounted on a mounting mem-
ber 82 through a shaft member 83; the belt-shaped body
44 which serves as the cord-like body for raising and
lowering, has one end portion 80 coupled to a lower sur-
face of the receiving base 81, and is passed through the
through hole 45 of the lateral end portion of each slat 3;
and a traveling means 85 for causing the belt-shaped
body 44 to travel in the directions A and B in synchronism
with the tilting operation of the tilting mechanism 6.
[0045] The traveling means 85 includes a pulley 86 for
wrapping the belt-shaped body 44 therearound and a
rotational power source 88 which generates rotational
power for rotating the pulley 86 and has a rotating shaft
87 rotated by the generated rotational power.
[0046] The belt-shaped body 44 wound around the pul-
ley 86 on the other end side is suspended vertically
through the reversing pulley 84 disposed between the
receiving base 81 and the pulley 86, and the pulley 86 is
secured on the rotating shaft 87 so as to rotate with the
rotation of the rotating shaft 87.
[0047] The rotational power source 88 includes an
electric motor 91 which is operated and stopped by an
operating switch mechanism provided additionally, and
which is stopped by a detected result from a detector for
detecting a maximally raised position and a maximally
lowered position of the receiving base 81; and a reduction
gear mechanism 92 for transmitting the rotation of an
output rotating shaft of the electric motor 91 to the rotating
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shaft 87. The electric motor 91 and the reduction gear
mechanism 92 are installed in a housing 94 which is
mounted on an upper horizontal frame 93 of the window
frame 10, and which supports the mounting member 82.
The rotational power source 88 is used jointly by a rotat-
ing means 95 of the tilting mechanism 6, and as its ro-
tating shaft 87 is rotated, the rotational power source 88
is adapted to produce, in addition to the rotation of the
pulley 86, the rotation of a rotatable arm member 96 in
a direction r, to thereby produce the tilting operation of
the tilting mechanism 6.
[0048] As for the raising and lowering mechanism 5,
as the rotating shaft 87 is rotated by the operation of the
electric motor 91, the pulley 86 is rotated to wind the belt-
shaped body 44 around the pulley 86 and cause the belt-
shaped body 44 to travel in the direction A, or to pay out
the belt-shaped body 44 from the pulley 86 and cause
the belt-shaped body 44 to travel in the direction B. Thus,
the raising and lowering mechanism 5 raises the receiv-
ing base 81 to raise the slats 3 in the direction A, starting
with the lowermost slat 3, and to finally bundle all the
slats 3 in an overlapping manner, as shown in Fig. 1,
while lowering the receiving base 81 to lower the slats 3
in the direction B, starting with the lowermost slat 3, and
to dispose the tilted slats 3 in the entire window 2, as
shown in Fig. 11.
[0049] As particularly shown in Figs. 2, 3, and 4, the
tilting mechanism 6 includes a swingable member 107
which is coupled at its front edge portion 102 to an upper
end portion 101 of the belt-shaped body 73 of the front
edge link member 71 by means of a pin member 103,
and is coupled at its rear edge portion 105 to an upper
end portion 104 of the belt-shaped body 73 of the rear
edge link member 72 by means of a pin member 106; a
shaft member 108 supported rotatably in the direction r
by the mounting member 82; the rotatable arm member
96 which is secured at its one end portion 109 to an in-
termediate portion 110 between the front edge portion
102 and the rear edge portion 105 of the swingable mem-
ber 107 by means of the shaft member 108; and the ro-
tating means 95 for rotating the rotatable arm member
96 in the direction r.
[0050] The rotating means 95 includes a coupling arm
member 124 which is rotatably coupled at its one end
portion 121 to the other end portion 123 of the rotatable
arm member 96 by means of a shaft member 122, and
is rotatable; a coupling pin member 127 which is rotatably
coupled at its one end portion 125 to the other end portion
126 of the coupling arm member 124; an annular rotator
129 to which the other end portion 128 of the coupling
pin member 127 is rotatably coupled, and which is rotat-
ably coupled to the other end portion 126 of the coupling
arm member 124 by means of the coupling pin member
127; a rotating mechanism 130 for rotating the rotator
129; and a hampering mechanism 131 for hampering the
rotation of the rotator 129 by more than a fixed degree.
[0051] The rotator 129 includes an annular portion 112
which is rotatably disposed in an annular recess 134 of

the pulley 86 concentrically with the pulley 86 and is ro-
tatably mounted on a central shaft portion 111 of the pul-
ley 86, in which the rotating shaft 87 is fitted, by coming
into sliding contact with the central shaft portion 111; and
a hollow semicylindrical portion 114 which is formed in-
tegrally with the annular portion 112 and has a circular
arc-shaped notch 113. The rotating mechanism 130 in-
cludes a rotational power source 88 for generating rota-
tional power and having the rotating shaft 87 which is
rotated by the generated rotational power; and a trans-
mitting mechanism 135 for transmitting the rotation of the
rotating shaft 87 of the rotational power source 88 to the
rotator 129.
[0052] The rotational power source 88, which is used
jointly by the traveling means 85 of the raising and low-
ering mechanism 5, includes the electric motor 91 and
the reduction gear mechanism 92 for transmitting the ro-
tation of the output rotating shaft of the electric motor 91
to the rotating shaft 87. As the rotating shaft 87 is rotated,
the rotational power source 88 is adapted to rotate the
rotator 129 by means of the transmitting mechanism 135.
[0053] The hampering mechanism 131 includes a fixed
plate 139 which has a circular arc-shaped guide hole 136
in which the coupling pin member 127 passes, the fixed
plate 139 being attached to a side plate 137 of the housing
94 by means of supports 138. The hampering mecha-
nism 131 is adapted to hamper and inhibit further rotation
of the rotator 129 as the coupling pin member 127 abuts
against the fixed plate 139 at respective ends 140 and
141 (see Fig. 10) of the guide hole 136.
[0054] As particularly shown in Fig. 4, the transmitting
mechanism 135 has an idling mechanism 142 consisting
of a coil spring 119 having one end 115 disposed on one
end face 116 side of the hollow semicylindrical portion
114 defining one end of the notch 113 and another end
117 disposed on the other end face 118 side of the hollow
semicylindrical portion 114 defining the other end of the
notch 113, the coil spring 119 being wound around the
central shaft portion 111 of the pulley 86 in frictional con-
tact therewith. As for the idling mechanism 142, when
the rotation of the pulley 86 occurs in the direction of
paying out the belt-shaped body 44, the coil spring 119
wound around the central shaft portion 111 of the pulley
86 in frictional contact therewith is rotated in the same
direction, with the result that the one end 115 of the coil
spring 119 abuts against the end face 116 of the hollow
semicylindrical portion 114 so as to tighten the coil spring
119 onto the central shaft portion 111 and to rotate the
hollow semicylindrical portion 114 in the same direction.
Meanwhile, when the rotation of the pulley 86 occurs in
the direction of winding the belt-shaped body 44, the coil
spring 119 wound around the central shaft portion 111
of the pulley 86 in frictional contact therewith is rotated
in the same direction, with the result that the other end
117 of the coil spring 119 abuts against the end face 118
of the hollow semicylindrical portion 114 so as to tighten
the coil spring 119 onto the central shaft portion 111 and
to similarly rotate the hollow semicylindrical portion 114
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in the same direction, thus transmitting the rotation of the
rotating shaft 87 to the rotator 129. On the other hand,
in the case where the rotational load of the rotator 129
increases due to the abutment of the coupling pin mem-
ber 127 against the fixed plate 139 at the ends 140 and
141 of the guide hole 136, sliding is caused to occur be-
tween the central shaft portion 111 of the pulley 86 and
the coil spring 119 which are in frictional contact, so as
to allow the pulley 86 to idle by sliding with respect to the
rotator 129 through the coil spring 119, whereby the idling
mechanism 142 is provided with a sliding mechanism for
causing the rotating shaft 87 to idle with respect to the
rotator 129.
[0055] As for the tilting mechanism 6, when the electric
motor 91 is operated in the state in which all the slats 3
are overlapped and bundled in the upper position, as
shown in Fig. 1, the rotating shaft 87 is rotated. The ro-
tation of the rotating shaft 87 causes the pulley 86 to
rotate, which, in turn, causes the rotator 129 to rotate by
means of the coil spring 119 in frictional contact with the
pulley 86. The rotation of the rotator 129 rotates the cou-
pling arm member 124 by means of the coupling pin
member 127, as shown in Fig. 10. As the coupling arm
member 124 is rotated, the swingable member 107 is
swung in the direction r by means of the rotatable arm
member 96. As a result, the rear edge link member 72
is raised by being lifted up relative to the front edge link
member 71, while the front link member 71 is lowered
relative to the rear edge link member 72. Thus, the tiling
motion in the direction R1 is caused to take place in the
upper slats 3 whose overlappings are consecutively can-
celed in conjunction with the lowering of the receiving
base 81 based on the traveling of the belt-shaped body
44 in the direction B due to the synchronous paying out
of the belt-shaped body 44 from the pulley 86. After the
tiling motion in the direction R1 is caused to take place
in the slats 3, as shown in Fig. 11, until the coupling pin
member 127 abuts against the fixed plate 139 at the end
141 of the guide hole 136, the rotating shaft 87 is adapted
to idle with respect to the rotator 129 to stop the swinging
motion of the swingable member 107. Even after the stop-
ping of the swinging motion of the swingable member
107, the paying out of the belt-shaped body 44 from the
pulley 86 is continued by the operation of the electric
motor 91, with the result that tilting motion occurs in the
lower slats 3 whose overlappings are consecutively can-
celed by the link mechanism 4 whereby the rear edge
link member 72 is lifted up relative to the front edge link
member 71 by the tilting mechanism 6. Thus, as shown
in Fig. 11, all the slats 3 whose overlappings have been
canceled are tilted and are disposed in the entire window
2.
[0056] Further, as for the tilting mechanism 6, when
the electric motor 91 is operated reversely to the above
in the state in which all the slats 3 are tilted, as shown in
Fig. 11, the swingable member 107 swings reversely by
means of the reverse rotation of the coupling arm mem-
ber 124, the front edge link member 71 is lifted up relative

to the rear edge link member 72, while lowering the rear
edge link member 72 relative to the front edge link mem-
ber 71, thereby causing the slats 3 to undergo tilting mo-
tion in the opposite direction to the direction R1. Thus,
reversely tilting motion is caused to occur in the upper
slats 3 rather than the lower slats 3 which are consecu-
tively overlapped in conjunction with the raising of the
receiving base 81 based on the traveling of the belt-
shaped body 44 in the direction A due to the winding of
the belt-shaped body 44 around the pulley 86. After the
tilting motion of the slats 3 is canceled, as shown in Fig.
2, by the abutment of the coupling pin member 127
against the fixed plate 139 at the end 140 of the guide
hole 136, the rotating shaft 87 is adapted to idle with
respect to the rotator 129 so as to stop the swinging mo-
tion of the swingable member 107. Even after the stop-
ping of the swinging motion of the swingable member
107, the winding of the belt-shaped body 44 around the
pulley 86 is continued by the operation of the electric
motor 91, with the result that the slats 3 are disposed on
the upper side of the window 2 in the state in which all
the slats 3 are overlapped and bundled in the upper po-
sition, as shown in Fig. 1.
[0057] The holding means 7 has the wire 65 serving
as a vertically extending cord-like body for holding, the
wire 65 being relatively movably passed through the
through hole 61 of the cord-like body holder 27, i.e., a
lateral end portion of each slat 3 and through a lateral
end portion of the receiving base 81, the wire 65 having
one end fixed to the mounting member 82 by means of
a fixture 145 and another end fixed to a floor 147 of the
building by means of a fixture 146.
[0058] In the window blind apparatus 1, those similar
to the support member 23, the cord-like body holder 27,
the coupling mechanism 28, the link mechanism 4, the
raising and lowering mechanism 5, the tilting mechanism
6, the holding means 7, and the like, excluding the electric
motor 91 and the reduction gear mechanism 92, are also
provided on the other lateral end portion 148 side of the
slat main body 21. The rotating shaft 87 extends to the
other lateral end portion 148 side of the slat main body
21 so as to supply rotational power to the raising and
lowering mechanism and the tilting mechanism on the
other lateral end portion 148 side of the slat main body
21. Thus, the raising and lowering mechanism and the
tilting mechanism on the other lateral end portion 148
side of the slat main body 21 are adapted to operate in
synchronism with the raising and lowering mechanism 5
and the tilting mechanism 6 on the one lateral end portion
22 side of the slat main body 21.
[0059] With the above-described window blind appa-
ratus 1, since the swingable member 107 is coupled to
the rotating means 95 by means of the rotatable arm
member 96, the rotating means 95 can be disposed on
the lateral side of the swingable member 107. Hence,
the plurality of bundled slats 3 located beneath the swing-
able member 107 can be disposed on the ceiling side as
practically as possible, thereby making it possible to ob-

15 16 



EP 1 801 345 B1

10

5

10

15

20

25

30

35

40

45

50

55

tain sufficient daylight without obstructing the field of view
through the window 2. In the case where the upper slat
3 of two vertically adjacent slats 3 is vertically superposed
on the lower slat 3, the upper surface 77 of the shaft
supporting portion 75 concerning the lower slat 3, with
which the lower end surface 76 of the shaft supporting
portion 75 concerning the upper slat 3 comes into contact,
is inclined so as to be gradually higher toward a central
portion of the lateral end portion of the lower slat 3. There-
fore, the rotating direction of the shaft supporting portion
75 can be specified to the direction R2 so that the belt-
shaped body 73 can be disposed between the two ver-
tically overlapping slats 3. As a result, it is possible to
eliminate the drooping of the belt-shaped body 73 to the
outside from between the slats 3, thereby rendering the
window blind apparatus 1 excellent in appearance. Since
the shaft portion 38 of the shaft member 36 is insertable
into and withdrawable from the receiving hole 39 through
the slit 40, the slats 3 can be easily removed from the
link mechanism 4 and can be fitted again to the link mech-
anism 4 after the removal. As a result, the window blind
apparatus 1 is made to excel in assembling and disas-
sembling efficiency, thereby making it possible to reduce
the manufacturing cost and perform cleaning easily.
Moreover, since the slat main body 21 and the support
member 23 are detachable by means of the coupling
mechanism 28, the elongated slat main body 21 and the
support member 23 can be easily assembled and disas-
sembled. Hence, in this respect as well, the window blind
apparatus 1 is made to excel in assembling and disas-
sembling efficiency, thereby making it possible to reduce
the manufacturing cost and perform cleaning easily.
[0060] In addition, with the above-described window
blind apparatus 1, the inner peripheral surface 51 and
the inclined surface 54 of the slat 3 defining the through
hole 45 are arranged such that even in cases where the
slat 3 is maximally tilted by the tilting mechanism 6, the
belt-shaped body 44 extends straightly without being
bent. Therefore, in the tilting motion of the slats 3 the
belt-shaped body 44 can be maintained in its straightly
extending state without being affected by the tilting mo-
tion of the slats 3, and the slats 3 can be tilted, or raised
and lowered without being hampered by the belt-shaped
body 44. In addition, since the holding means 7 is pro-
vided, the plurality of slats 3 hanging down at the window
can be held so as not to sway due to the wind or the like,
thereby preventing the occurrence of an unexpected ac-
cident or the like and making it possible to improve the
product life. Furthermore, since the wire 65 is passed
through the through hole 61 of the cord-like body holder
27 which is rotatably fitted and secured in the hole 46, in
the tilting motion of the slats 3 the wire 65 can be main-
tained in its straightly extending state without being af-
fected by the tiling motion of the slats 3, and the slats 3
can be tilted, or raised and lowered without being ham-
pered by the wire 65.
[0061] In addition, with the window blind apparatus 1,
since the hampering mechanism 131 is provided, even

if the rotational power source 88 malfunctions, the plu-
rality of slats 3 can be disposed at the proper position,
and it is possible to reliably obtain a full opening and a
full closure of the window 2.
[0062] With the above-described window blind appa-
ratus 1, although in the rotating means 95 of the tilting
mechanism 6 the rotatable arm member 96 is rotated by
means of the coupling arm member 124, the rotatable
arm member 96 may alternatively be rotated by means
of a linearly movable member 151, as shown in Figs. 13
and 14. Namely, the rotating means 95 in such a case
includes the linearly movable member 151 which has one
end portion 152 movably connected to the other end por-
tion 123 of the rotatable arm member 96 through an elon-
gated hole 153 and the shaft member 122, and which is
linearly movable in directions C and D; a rotation-linear
motion converting mechanism 154 for linearly moving
the linearly movable member 151 on the basis of the
rotation imparted thereto; a hampering mechanism 155
for hampering the linear motion of the linearly movable
member 151 in the directions C and D by more than a
fixed degree; the rotational power source 88 (see Fig. 1)
which generates rotational power and has the rotating
shaft 87 which rotates by the generated rotational power;
and the transmitting mechanism 135 for transmitting the
rotation of the rotating shaft 87 of the rotational power
source 88 to the rotation-linear motion converting
[0063] mechanism 154.
[0064] The linearly movable member 151 includes an
elongated portion 162 having two guide holes 161 ex-
tending in a linearly moving direction; and an arm portion
163 which is formed integrally with the elongated portion
162, and has at its one end portion 152 the elongated
hole 153 in which the shaft member 122 is disposed. The
linearly movable member 151 is linearly movable in the
directions C and D by being guided by fixed pin members
165 which are respectively disposed in the guide holes
161.
[0065] The rotation-linear motion converting mecha-
nism 154 includes an annular rotator 170 which is rotated
by the rotation imparted thereto from the transmitting
mechanism 135 and is rotatably disposed in the annular
recess 134 of the pulley 86; an annular gear 171 secured
to the rotator 170; a gear 174 which meshes with the gear
171 and is rotatably supported by a fixed plate 173
through a shaft member 172; and a gear 176 which is
rotated with its speed reduced relative to the rotation of
the gear 171 and meshes with rack teeth 175 of the lin-
early movable member 151.
[0066] The rotator 170 and the gear 171 secured to
the rotator 170 are disposed concentrically with the ro-
tating shaft 87. The rotator 170, which is similar to the
rotator 129, includes the annular portion 112 which is
rotatably disposed in the annular recess 134 of the pulley
86 concentrically with the pulley 86 and is rotatably
mounted on the central shaft portion 111 of the pulley
86, in which the rotating shaft 87 is fitted, by coming into
sliding contact with the central shaft portion 111; and the
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hollow semicylindrical portion 114 which is formed inte-
grally with the annular portion 112 and has the circular
arc-shaped notch 113 (see Fig. 4). The gear 171 secured
to the rotator 170 is rotatable with respect to the central
shaft portion 111 of the pulley 86. The shaft member 172
is rotatably supported by the fixed plate 173 attached to
the side plate 137 of the housing 94 by means of the
supports 138. The gear 176 disposed concentrically with
the gear 174 is secured, together with the gear 174, to
the shaft member 172.
[0067] The hampering mechanism 155 has the fixed
plate 173 as well as the two fixed pin members 165 which
are respectively passed through the guide holes 161 of
the linearly movable member 151 and are secured to the
fixed plate 173. The hampering mechanism 155 is adapt-
ed to hamper and inhibit further linear motion of the lin-
early movable member 151 in the directions C and D as
the linearly movable member 151 at respective ends 180
and 181 (see Fig. 15) of the guide holes 161 abuts against
the respective fixed pin members 165.
[0068] The transmitting mechanism 135 has the idling
mechanism 142 consisting of the coil spring 119 which
causes the rotating shaft 87 of the rotational power
source 88 to idle with respect to the rotator 170 of the
rotation-linear motion converting mechanism 154 in the
case where the linear motion load of the linearly movable
member 151 in the directions C and D increases due to
the abutment of the linearly movable member 151 against
the fixed pin members 165 at the ends 180 and 181 of
the guide holes 161. As for the idling mechanism 142,
when the rotation of the pulley 86 occurs in the direction
of paying out the belt-shaped body 44, the coil spring 119
wound around the central shaft portion 111 of the pulley
86 in frictional contact therewith is rotated in the same
direction, with the result that the other end 117 of the coil
spring
[0069] 119 abuts against the end face 118 of the hollow
semicylindrical portion 114 so as to rotate the hollow sem-
icylindrical portion 114 in the same direction. Meanwhile,
when the rotation of the pulley 86 occurs in the direction
of winding the belt-shaped body 44, the coil spring 119
wound around the central shaft portion 111 of the pulley
86 in frictional contact therewith is rotated in the same
direction, with the result that the one end 115 of the coil
spring 119 abuts against the end face 116 of the hollow
semicylindrical portion 114 so as to similarly rotate the
hollow semicylindrical portion 114 in the same direction,
thus transmitting the rotation of the rotating shaft 87 to
the rotator 129. On the other hand, in the case where the
linear motion load of the linearly movable member 151
in the directions C and D increases due to the abutment
of the linearly movable member 151 against the fixed pin
members 165 at the ends 180 and 181 of the guide holes
161, sliding is caused to occur between the central shaft
portion 111 of the pulley 86 and the coil spring 119 which
are in frictional contact, so as to allow the pulley 86 to
idle by sliding with respect to the rotator 170 through the
coil spring 119. The idling mechanism 142 is thus pro-

vided with a sliding mechanism for causing the rotating
shaft 87 to idle with respect to the rotator 170 (see Fig. 4).
[0070] In the window blind apparatus 1 shown in Figs.
13 and 14, in addition to the receiving base 81, the re-
versing pulley 84, the belt-shaped body 44, and the
traveling means 85, the raising and lowering mechanism
5 further has a reversing pulley 186 which is rotatably
mounted on the mounting member 82 through a shaft
member 185. Thus, the belt-shaped body 44 is adapted
to be wound around pulley 86 in opposite direction to the
above state by means of a reversing pulley 186.
[0071] In the window blind apparatus 1 shown in Figs.
13 and 14, as for the tilting mechanism 6, when the elec-
tric motor 91 is operated in the state in which all the slats
3 are overlapped and bundled in the upper position, as
shown in Fig. 1, the rotating shaft 87 is rotated. The ro-
tation of the rotating shaft 87 causes the pulley 86 to
rotate, which, in turn, causes the rotator 170 to rotate by
means of the coil spring 119 in frictional contact with the
pulley 86. The rotation of the rotator 170 rotates the lin-
early movable member 151 in the direction D via the
gears 171, 174, and 176. As the linearly movable member
151 is moved in the D direction, the swingable member
107 is swung in the direction r by means of the rotatable
arm member 96. As a result, as shown in Fig. 15, the
rear edge link member 72 is lifted up relative to the front
edge link member 71, while the front link member 71 is
lowered relative to the rear edge link member 72. Thus,
the tiling motion in the direction R1 is caused to take
place in the upper slats 3 whose overlappings are con-
secutively canceled in conjunction with the lowering of
the receiving base 81 based on the traveling of the belt-
shaped body 44 in the direction B due to the synchronous
paying out of the belt-shaped body 44 from the pulley 86.
Subsequently, when the linearly movable member 151
abuts against the fixed pin member 165 at the end 181
of the guide hole 161, the rotating shaft 87 is caused to
idle with respect to the rotator 170 so as to stop the swing-
ing motion of the swingable member 107. Even after the
stopping of the swinging motion of the swingable member
107, the paying out of the belt-shaped body 44 from the
pulley 86 is continued by the operation of the electric
motor 91, with the result that tilting motion occurs in the
lower slats 3 whose overlappings are consecutively can-
celed by the link mechanism 4 whereby the rear edge
link member 72 is lifted up relative to the front edge link
member 71 by the tilting mechanism 6. Thus, as shown
in Fig. 15, all the slats 3 whose overlappings have been
canceled are tilted and are disposed in the entire window
2. On the other hand, when the electric motor 91 is op-
erated reversely to the above in the state in which all the
slats 3 are tilted, as shown in Fig. 15, the swingable mem-
ber 107 swings reversely by means of the movement of
the linearly movable member 151 in the direction C, the
front edge link member 71 is lifted up relative to the rear
edge link member 72, while lowering the rear edge link
member 72 relative to the front edge link member 71.
Thus, reversely tilting motion is caused to occur in the
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upper slats 3 rather than the lower slats 3 which are con-
secutively overlapped in conjunction with the raising of
the receiving base 81 based on the traveling of the belt-
shaped body 44 in the direction A due to the winding of
the belt-shaped body 44 around the pulley 86. When the
linearly movable member 151 abuts against the fixed pin
member 165 at the end 180 of the guide hole 161, the
rotating shaft 87 is caused to idle with respect to the ro-
tator 170 so as to stop the linear motion of the linearly
movable member 151. Even after the stopping of the
swinging motion of the swingable member 107, the wind-
ing of the belt-shaped body 44 around the pulley 86 is
continued by the operation of the electric motor 91, with
the result that the slats 3 are disposed on the upper side
of the window 2 in the state in which all the slats 3 are
overlapped and bundled in the upper position, as shown
in Fig. 1.
[0072] The window blind apparatus 1 shown in Figs.
13 and 14 is also able to exhibit the above-described
advantages. Furthermore, since the gear 176 in the ro-
tation-linear motion converting mechanism 154 is adapt-
ed to be rotated with its speed reduced relative to the
rotation of the gear 171, the raising and lowering of the
slats 3 can be effected at low speed, and halfway opening
of the window 2 by the slats 3 and the tilting angle of the
slats 3 can be set precisely.
[0073] Incidentally, although, in the holding means 7
of the above-described window blind apparatus 1, the
wire 65 is passed through the through hole 61 of the cord-
like body holder 27, such a cord-like body holder 27 may
not be used, and the through hole 47 provided in the
central portion 26 between the front edge portion 24 and
the rear edge portion 25 of the support member 23 may
be used as the through hole for holding. In this case, as
shown in Fig. 16, the through hole 47 for holding is defined
by one inclined surface 191 of the support member 23,
which is one inclined surface of the slat 3, the one inclined
surface 191 extending toward the rear edge portion 25
of the support member 23, i.e., the rear edge portion of
the slat 3, and terminating at the upper outer surface 41
of the support member 23, i.e., the upper outer surface
of the slat 3; another inclined surface 192 of the support
member 23, which is another inclined surface of the slat
3, the other inclined surface 192 extending toward the
front edge portion 24 of the support member 23, i.e., the
front edge portion of the slat 3, and terminating at the
lower outer surface 56 of the support member 23, i.e.,
the lower outer surface of the slat 3; one flat surface 193
of the support member 23, which is one flat surface of
the slat 3, the one flat surface 193 being contiguous to
the inclined surface 191 and terminating at the outer sur-
face 56; and another flat surface 194 of the support mem-
ber 23, which is another flat surface of the slat 3, the
other flat surface 194 being contiguous to the inclined
surface 192 and terminating at the outer surface 41. The
one flat surface 193 and the other flat surface 194 are
mutually parallel, and are disposed with a substantially
identical interval d or diameter to the width or diameter

of the wire 65 to such an extent that the ease of movement
of the support member 23 in the directions A and B with
respect to the wire 65 can be maintained, and the hold-
ability of the support member 23 by the wire 65 can be
maintained. The inclined surfaces 191 and the 192 and
the flat surfaces 193 and 194 defining such a through
hole 47 are arranged such that even in cases where the
slat 3 is maximally tilted by the tilting mechanism 6, the
wire 65 extends straightly without being bent, as shown
in Fig. 17.
[0074] Although in the above-described front edge link
member 71 and rear edge link member 72 the shaft mem-
bers 36 are linked to each other by the flat, flexible belt-
shaped body 73, the shaft members 36 may alternatively
be linked to each other by a flexible string member 201
having a substantially circular cross section, as shown
in Figs. 18 to 21. In this case as well, the string member
201 extends through the interior of the shaft member
main body 42 of each shaft member 36 and between the
pairs of shaft supporting portions 75, and is secured to
each shaft member main body 42.
[0075] In the embodiment shown in Figs. 18 to 20, each
support member 23, which is integrally formed of a syn-
thetic resin and serves as the lateral end portion of the
slat 3, includes one thick lateral portion 211; another thick
lateral portion 212 opposing the thick lateral portion 211;
a thin central portion 213 connecting the thick lateral por-
tions 211 and 212 to each other; the pair of rectangular
notches 37 which are respectively defined by the front
edge portion 24 and the rear edge portion 25 of the thick
lateral portion 211, the front edge portion 24 and the rear
edge portion 25 of the thick lateral portion 212, and a
front edge portion and a rear edge portion of the thin
central portion 213, and in each of which the shaft mem-
ber 36 of the link mechanism 4 is disposed; the pair of
receiving holes 39 which are provided in both the front
edge portions 24 and the rear edge portions 25 of the
thick lateral portions 211 and 212 for rotatably receiving
the pair of shaft portions 38 of the shaft member 36; the
through hole 45 provided in the thin central portion 213
to allow the flexible belt-shaped body 44 to be passed
therethrough; and a pair of slits 214 which are provided
in each of the thick lateral portions 211 and 212. The slat
main body 21 has integrally therewith the wide portion
29 and a pair of lateral end portions 22 which are inserted
into the slits 214 of the thick lateral portions 211 and 212.
Each slat 3 has for each lateral end portion 22 the cou-
pling mechanism 28 consisting of the through hole 67
provided in each lateral end portion 22 as well as the
projection 68 provided integrally on the thin central por-
tion 213 and fitted in the through hole 67. The cord-like
body holder 27 is fitted and secured in the thick lateral
portion 212 and has a through hole 215 similar to the
through hole 45 so that even in cases where the slat 3
is maximally tilted by the tilting mechanism 6 (the case
shown in Fig. 19), the wire 65 is able to maintain a straight
state without being bent, the wire 65 being passed
through the through hole 215.
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[0076] Although in the above description the shaft por-
tion 38 is adapted to be fitted and secured in the receiving
hole 39 through the slit 40 in a snap-fit fashion, an ar-
rangement may be provided such that, as shown in Fig.
18 and 19, the shaft portion 38 is fitted and secured in a
snap-fit manner in the receiving hole 39 of the support
member 23 not having the slit 40, by making use of the
flexibility of the front edge portions 24 and the rear edge
portions 25 of the thick lateral portions 211 and 212.

BRIEF DESCRIPTION OF THE DRAWINGS

[0077]

Fig. 1 is an explanatory side view of a preferred em-
bodiment of the invention;
Fig. 2 is a partial, enlarged explanatory side view of
the embodiment shown in Fig. 1;
Fig. 3 is a partial, enlarged explanatory cross-sec-
tional plan view of the embodiment shown in Fig. 1;
Fig. 4 is a partial, enlarged explanatory cross-sec-
tional front view of the embodiment shown in Fig. 1;
Fig. 5 is a partial explanatory exploded perspective
view of the embodiment shown in Fig. 1;
Fig. 6 is a partial explanatory exploded perspective
view of the embodiment shown in Fig. 1;
Fig. 7 is a partial detailed explanatory view of the
embodiment shown in Fig. 1;
Fig. 8 is a partial detailed explanatory view of the
embodiment shown in Fig. 1;
Fig. 9 is a partial detailed explanatory view 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;
Fig. 12 is a diagram explaining the operation of the
embodiment shown in Fig. 1;
Fig. 13 is a partial explanatory side view of another
preferred embodiment of the invention;
Fig. 14 is a partial, enlarged explanatory cross-sec-
tional plan view of the embodiment shown in Fig. 13;
Fig. 15 is a diagram explaining the operation of the
embodiment shown in Fig. 13;
Fig. 16 is a partial detailed explanatory view of still
another preferred embodiment of the invention;
Fig. 17 is a diagram explaining the operation of the
embodiment shown in Fig. 16;
Fig. 18 is a partial perspective view of a further pre-
ferred embodiment of the invention;
Fig. 19 is a perspective view of a case where slats
are tilted in the embodiment shown in Fig. 18;
Fig. 20 is a partial explanatory cross-sectional view
of the embodiment shown in Fig. 18; and
Fig. 21 is a perspective view of a shaft member and
a string member of the embodiment shown in Fig. 18.

DESCRIPTION OF REFERENCE NUMERALS AND 
SIGNS

[0078]

1: window blind apparatus
2: window
3: slat
4: link mechanism
5: raising and lowering mechanism
6: tilting mechanism
7: holding means
71: front edge link member
72: rear edge link member
73: belt-shaped body
95: rotating means
96: rotatable arm member
107: swingable member

Claims

1. A window blind apparatus (1) comprising:

a plurality of slats (3) juxtaposed to each other;
a link mechanism (4) for linking said slats (3) to
each other;
a raising and lowering mechanism (5) for raising
and lowering said slats (3); and
a tilting mechanism (6) for tilting said slats (3) in
synchronism with the raising and lowering of
said slats (3),
said link mechanism (4) including a front edge
link member (71) connected to a front edge por-
tion (24) of each of said slats (3) and a rear edge
link member (72) connected to a rear edge por-
tion (25) of each of said slats (3),
said tilting mechanism (6) including a swingable
member (107) coupled at its front edge portion
(102) to an upper end portion (101) of said front
edge link member (71) and coupled at its rear
edge portion (105) to an upper end portion (104)
of said rear edge link member (72), a rotatable
arm member (96) secured at its one end portion
(109) to an intermediate portion (110) between
the front edge portion (102) and the rear edge
portion (105) of said swingable member (107),
and rotating means (95) for rotating said rotat-
able arm member (96), characterized in that,
said raising and lowering mechanism (5) is for
raising said slats (3) starting with a lowermost
one of said slats (3) and lowering said slats start-
ing with said lowermost one of said slats (3);
wherein said rotating means (95) includes a cou-
pling arm member (124) which is rotatably cou-
pled at its one end portion (121) to another end
portion (123) of said rotatable arm member (96)
and is rotatable, a rotator (129) which is rotatably
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coupled to another end portion (126) of said cou-
pling arm member (124), a rotating mechanism
(130) for rotating said rotator (129), and a ham-
pering mechanism (131) for hampering the ro-
tation of said rotator (129) by more than a fixed
degree.

2. The window blind apparatus (1) according to claim
1, wherein said rotating means (95) includes a cou-
pling pin member (127) which is coupled at its one
end portion (125) to said coupling arm member (124)
and at its other end portion (128) to said rotator (129),
and said rotating mechanism (130) includes a rota-
tional power source (88) for generating rotational
power and having a rotating shaft (87), which is ro-
tated by the generated rotational power, and a trans-
mitting mechanism (135) for transmitting the rotation
of the rotating shaft (87) of said rotational power
source (88) to said rotator (129),
said hampering mechanism (131) including a fixed
plate (139) which has a circular arc-shaped guide
hole (136) through which said coupling pin member
(127) passes,
said transmitting mechanism (135) including an
idling mechanism (142) for idling the rotating shaft
(87) of said rotational power source (88) with respect
to said rotator (129) in a case where the rotational
load of said rotator (129) increases due to the abut-
ment of said coupling pin member (127) against said
fixed plate (139) at an end (140) of the guide hole
(136).

3. A window blind apparatus (1) comprising:

a plurality of slats (3) juxtaposed to each other;
a link mechanism (4) for linking said slats (3) to
each other;
a raising and lowering mechanism (5) for raising
and lowering said slats (3); and
a tilting mechanism (6) for tilting said slats (3) in
synchronism with the raising and lowering of
said slats (3),
said link mechanism (4) including a front edge
link member (71) connected to a front edge por-
tion (24) of each of said slats (3) and a rear edge
link member (72) connected to a rear edge por-
tion (25) of each of said slats (3),
said tilting mechanism (6) including a swingable
member (107) coupled at its front edge portion
(102) to an upper end portion (101) of said front
edge link member (71) and coupled at its rear
edge portion (105) to an upper end portion (104)
of said rear edge link member (72), a rotatable
arm member (96) secured at its one end portion
(109) to an intermediate portion (110) between
the front edge portion (102) and the rear edge
portion (105) of said swingable member (107),
and rotating means (95) for rotating said rotat-

able arm member (96), characterized in that,
said raising and lowering mechanism (5) is for
raising said slats (3) starting with a lowermost
one of said slats (3) and lowering said slats start-
ing with said lowermost one of said slats (3);
said rotating means (95) includes a linearly mov-
able member (151) which has one end portion
(152) movably connected to another end portion
(123) of said rotatable arm member (96), and
which is linearly movable; a rotation-linear mo-
tion converting mechanism (154) for linearly
moving said linearly movable member (151) on
the basis of a rotation imparted thereto; and a
hampering mechanism (155) for hampering the
linear motion of said linearly movable member
(151) by more than a fixed degree.

4. The window blind apparatus (1) according to claim
3, wherein said linearly movable member (151) has
a guide hole (161) extending in a linearly moving
direction thereof, and said hampering mechanism
(155) has a fixed pin member (165) which passes in
the guide hole (161) of said linearly movable member
(151), wherein said rotating means (95) includes a
rotational power source (88) for generating rotational
power and having a rotating shaft (87), which is ro-
tated by the generated rotational power, and a trans-
mitting mechanism (135) for transmitting the rotation
of the rotating shaft (87) of said rotational power
source (88) to said rotation-linear motion converting
mechanism (154),
said transmitting mechanism (135) including an
idling mechanism (142) for idling the rotating shaft
(87) of said rotational power source (88) with respect
to said rotation-linear motion converting mechanism
(154) in a case where the linear motion load of said
rotation-linear motion converting mechanism (154)
increases due to the abutment of said linearly mov-
able member (151) against said fixed pin member
(165) at an end (180, 181) of the guide hole (161).

5. The window blind apparatus (1) according to claim
3 or 4, wherein said rotation-linear motion converting
mechanism (154) includes a gear (171) which is ro-
tated by the rotation imparted thereto from said trans-
mitting mechanism (135) and a gear (176) which is
rotated with its speed reduced relative to the rotation
of said gear (171) and meshes with said linearly mov-
able member (151).

6. The window blind apparatus (1) according to claim
2, 4, or 5, wherein said idling mechanism (142) has
a sliding mechanism for causing the rotating shaft
(87) of said rotational power source (88) to idle with
respect to said rotator (129) or said rotation-linear
motion converting mechanism (154).

7. The window blind apparatus (1) according to any one
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of claims 1 to 6, wherein each of said front edge link
member (71) and said rear edge link member (72)
has a flat, flexible belt-shaped body (73) or a flexible
string member (201) having a substantially circular
cross section as well as shaft members (36) which
are secured to said belt-shaped body (73) or said
string member (201) at fixed intervals and are linked
to each other by means of said belt-shaped body
(73) or said string member (201), and said shaft
member (36) includes a shaft member main body
(42) having a substantially rectangular shape, a pair
of shaft supporting portions (75) which are respec-
tively provided integrally on side surfaces of one end
portion of the shaft member main body (42), and a
pair of shaft portions (3 8) which are each provided
integrally on a side surface of each of the shaft sup-
porting portions (75),
said slat (3) having receiving holes (39) for rotatably
receiving the shaft portions (38) of said shaft member
(36) so as to allow said slat (3) to be supported by
said link mechanism (4),
said belt-shaped body (73) or said string member
(201) extending through an interior of each of the
shaft member main bodies (42) and between the
pairs of shaft supporting portions (75) and being se-
cured to each of the shaft member main bodies (42),
wherein in a case where an upper slat (3) of two
vertically adjacent slats (3) is vertically superposed
on a lower slat (3), an upper surface (77) of the shaft
supporting portion (75) of said shaft member (36)
concerning said lower slat (3), with which a lower
end surface (76) of the shaft supporting portion (75)
of said shaft member (36) concerning said upper slat
(3) comes into contact, is inclined so as to be grad-
ually higher toward a central portion (26) of a lateral
end portion of said lower slat (3), so that the shaft
member main body (42) concerning said upper slat
(3) tilts toward a central portion (26) of said upper
slat (3).

Patentansprüche

1. Fensterbeschattungseinrichtung (1), umfassend:

eine Vielzahl von übereinander angeordneten
Lamellen (3);
einen Verbindungsmechanismus (4) zum Ver-
binden der Lamellen (3);
einen Hebe- und Senkmechanismus (5) zum
Heben und Senken der Lamellen (3); und
einen Neigemechanismus (6) zum Neigen der
Lamellen (3) im Gleichlauf mit dem Heben und
Senken der Lamellen (3),
wobei der Verbindungsmechanismus (4) ein mit
einem Vorderkantenabschnitt (24) jeder Lamel-
le (3) verbundenes Vorderkantenverbindungs-
glied (71) und ein mit einem Hinterkantenab-

schnitt (25) jeder Lamelle (3) verbundenes Hin-
terkantenverbindungsglied (72) aufweist,
wobei der Neigemechanismus (6) ein schwenk-
bares Glied (107), das an seinem Vorderkan-
tenabschnitt (102) an einen oberen En-
dabschnitt (101) des Vorderkantenverbin-
dungsglieds (71) gekoppelt ist und das an sei-
nem Hinterkantenabschnitt (105) an einen obe-
ren Endabschnitt (104) des Hinterkantenverbin-
dungsglieds (72) gekoppelt ist, ein drehbares
Armglied (96), das an seinem einen En-
dabschnitt (109) an einem Zwischenabschnitt
(110) zwischen dem Vorderkantenabschnitt
(102) und dem Hinterkantenabschnitt (105) des
schwenkbaren Glieds (107) befestigt ist, und ein
Drehmittel (95) zum Drehen des drehbaren
Armglieds (96) aufweist,
dadurch gekennzeichnet,
dass der Hebe- und Senkmechanismus (5) zum
Heben der Lamellen (3) beginnend mit einer un-
tersten Lamelle (3) und zum Senken der Lamel-
len (3) beginnend mit der untersten Lamelle (3)
dient;
wobei das Drehmittel (95) ein Koppelarmglied
(124), das an seinem einen Endabschnitt (121)
drehbar an einen anderen Endabschnitt (123)
des drehbaren Armglieds (96) gekoppelt ist und
drehbar ist, einen Rotator (129), der drehbar an
einen anderen Endabschnitt (126) des Koppel-
annglieds (124) gekoppelt ist, einen Drehme-
chanismus (130) zum Drehen des Rotators
(129) und einen Hemmmechanismus (131) zum
Hemmen der Rotation des Rotators (129) um
mehr als ein festes Maß aufweist.

2. Fensterbeschattungseinrichtung (1) nach Anspruch
1, wobei das Drehmittel (95) ein Koppelstiftglied
(127) aufweist, das an seinem einen Endabschnitt
(125) an das Koppelarmglied (124) und an seinem
anderen Endabschnitt (128) an den Rotator (129)
gekoppelt ist, und wobei der Drehmechanismus
(130) eine Drehkraftquelle (88), die zum Erzeugen
einer Drehkraft dient und eine Drehwelle (87) auf-
weist, die durch die erzeugte Drehkraft gedreht wird,
und einen Übertragungsmechanismus (135) zum
Übertragen der Drehung der Drehwelle (87) der
Drehkraftquelle (88) auf den Rotator (129) aufweist,
wobei der Hemmmechanismus (131) eine feste Plat-
te (139) aufweist, die ein kreisrundes bogenförmiges
Führungsloch (136) aufweist, das von dem Koppel-
stiftglied (127) durchgriffen wird,
wobei der Übertragungsmechanismus (135) einen
Leerlaufmechanismus (142) umfasst, der die Dreh-
welle (87) der Drehkraftquelle (88) gegenüber dem
Motor (129) leerlaufen lässt, wenn die Drehlast des
Rotators (129) aufgrund der Anlage des Koppelstift-
glieds (127) gegen die feste Platte (139) an einem
Ende (140) des Führungslochs (136) ansteigt.
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3. Fensterbeschattungseinrichtung (1), umfassend:

eine Vielzahl von übereinander angeordneten
Lamellen (3);
einen Verbindungsmechanismus (4) zum Ver-
binden der Lamellen (3);
einen Hebe- und Senkmechanismus (5) zum
Heben und Senken der Lamellen (3); und
einen Neigemechanismus (6) zum Neigen der
Lamellen (3) im Gleichklang mit dem Heben und
Senken der Lamellen (3),
wobei der Verbindungsmechanismus (4) ein mit
einem Vorderkantenabschnitt (24) jeder Lamel-
le (3) verbundenes Vorderkantenverbindungs-
glied (71) und ein mit einem Hinterkantenab-
schnitt (25) jeder Lamelle (3) verbundenes Hin-
terkantenverbindungsglied (72) aufweist,
wobei der Neigemechanismus (6) ein schwenk-
bares Glied (107), das an seinem Vorderkan-
tenabschnitt (102) an einen oberen En-
dabschnitt (101) des Vorderkantenverbin-
dungsglieds (71) gekoppelt ist und das an sei-
nem Hinterkantenabschnitt (105) an einen obe-
ren Endabschnitt (104) des Hinterkantenverbin-
dungsglieds (72) gekoppelt ist, ein drehbares
Armglied (96), das an seinem einen En-
dabschnitt (109) an einem Zwischenabschnitt
(110) zwischen dem Vorderkantenabschnitt
(102) und dem Hinterkantenabschnitt (105) des
schwenkbaren Glieds (107) befestigt ist, und
ein Drehmittel (95) zum Drehen des drehbaren
Armglieds (96) aufweist,
dadurch gekennzeichnet,
dass der Hebe- und Senkmechanismus (5) zum
Heben der Lamellen (3) beginnend mit einer un-
tersten Lamelle (3) und zum Senken der Lamel-
len beginnend mit der untersten Lamelle (3)
dient;
das Drehmittel (95) ein linear bewegliches Glied
(151), das einen Endabschnitt (152) aufweist,
der beweglich mit einem anderen Endabschnitt
(123) des drehbaren Armglieds (96) verbunden
ist, und das linear beweglich ist; einen Mecha-
nismus (154) zum Umwandeln einer Dreh- in
eine Linearbewegung zum linearen Bewegen
des linear beweglichen Glieds (151) auf Basis
einer diesem vermittelten Drehung;
und einen Hemmmechanismus (155) zum Hem-
men der Linearbewegung des linear bewegli-
chen Glieds (151) um mehr als ein festes Maß
aufweist.

4. Fensterbeschattungseinrichtung (1) nach Anspruch
3, wobei das linear bewegliche Glied (151) ein sich
in einer dazu linear verlaufenden Richtung erstre-
ckendes Führungsloch (161) aufweist und der
Hemmmechanismus (155) ein festes Stiftglied (165)
aufweist, welches das Führungsloch (161) des linear

beweglichen Glieds (151) durchgreift, wobei das
Drehmittel (95) eine Drehkraftquelle (88), die zum
Erzeugen einer Drehkraft dient und eine Drehwelle
(87) aufweist, die durch die erzeugte Drehkraft ge-
dreht wird, und einen Übertragungsmechanismus
(135) zum Übertragen der Drehung der Drehwelle
(87) der Drehkraftquelle (88) auf den Mechanismus
(154) zum Umwandeln der Dreh- in eine Linearbe-
wegung aufweist, wobei der Übertragungsmecha-
nismus (135) einen Leerlaufinechanismus (142) um-
fasst, der der die Drehwelle (87) der Drehkraftquelle
(88) gegenüber dem Mechanismus (154) zum Um-
wandeln der Dreh- in eine Linearbewegung leerlau-
fen lässt, wenn die Linearbewegungslast des Me-
chanismus (154) zum Umwandeln der Drehin eine
Linearbewegung aufgrund der Anlage des linear be-
weglichen Glieds (151) gegen das feste Stiftglied
(165) an einem Ende (180, 181) des Führungslochs
(161) ansteigt.

5. Fensterbeschattungseinrichtung (1) nach Anspruch
3 oder 4, wobei der Mechanismus (154) zum Um-
wandeln der Dreh- in eine Linearbewegung ein
Zahnrad (171), das durch die von dem Übertra-
gungsmechanismus (135) vermittelte Drehung ge-
dreht wird, und ein Zahnrad (176), das mit relativ zur
Drehung des Zahnrads (171) reduzierter Geschwin-
digkeit gedreht wird und das linear bewegliche Glied
(151) kämmt, umfasst.

6. Fensterbeschattungseinrichtung (1) nach Anspruch
2, 4 oder 5, wobei der Leerlaufmechanismus (142)
einen Gleitmechanismus aufweist, der die Drehwelle
(87) der Drehkraftquelle (88) gegenüber dem Rota-
tor (129) oder dem Mechanismus (154) zum Um-
wandeln der Dreh- in eine Linearbewegung leerlau-
fen lässt.

7. Fensterbeschattungseinrichtung (1) nach einem der
Ansprüche 1 bis 6, wobei die Vorderkantenverbin-
dungsglieder (71) und die Hinterkantenverbindungs-
glieder (72) jeweils einen flachen, flexiblen riemen-
förmigen Körper (73) oder ein flexibles Schnurglied
(201) mit einem im Wesentlichen kreisrunden Quer-
schnitt sowie Wellenglieder (36) aufweisen, die in
festen Abständen an dem riemenförmigen Körper
(73) oder dem Schnurglied (201) befestigt und mit-
tels des riemenförmigen Körpers (73) oder des
Schnurglieds (201) miteinander verbunden sind, und
das Wellenglied (36) einen Wellengliedhauptkörper
(42) mit einer im Wesentlichen rechteckigen Form,
ein Paar von Wellenstützabschnitten (75), die je-
weils einstückig an Seitenflächen eines En-
dabschnitts des Wellengliedhauptkörpers (42) vor-
gesehen sind, und ein Paar von Wellenabschnitten
(38) umfasst, die jeweils einstückig an einer Seiten-
fläche jedes Wellenstützabschnitts (75) vorgesehen
sind,
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wobei die Lamellen (3) Aufnahmelöcher (39) zur
drehbaren Aufnahme der Wellenabschnitte (38) des
Wellenglieds (36) aufweisen, so dass die Lamelle
(3) von dem Verbindungsmechanismus (4) gestützt
wird,
wobei der riemenförmige Körper (73) oder das
Schnurglied (201) jeweils durch das Innere der Wel-
lengliedhauptkörper (42) und zwischen den Paaren
von Wellenstützabschnitten (75) verläuft und jeweils
an den Wellengliedhauptkörpem (42) befestigt ist,
wobei in dem Fall, dass eine obere Lamelle (3) zwei-
er vertikal benachbarter Lamellen (3) vertikal über
einer unteren Lamelle (3) liegt, eine obere Fläche
(77) des Wellenstützabschnitts (75) des Wellen-
glieds (36) bezüglich der unteren Lamelle (3), mit
der eine untere Stirnfläche (76) des Wellenstützab-
schnitts (75) des Wellenglieds (36) bezüglich der
oberen Lamelle (3) in Kontakt kommt, so geneigt ist,
dass sie graduell höher in Richtung eines Mittelab-
schnitts (26) eines seitlichen Endabschnitts der un-
teren Lamelle (3) liegt, so dass sich der Wellenglied-
hauptkörper (42) bezüglich der oberen Lamelle (3)
in Richtung eines Mittelabschnitts (26) der oberen
Lamelle (3) neigt.

Revendications

1. Dispositif de store (1) pour fenêtre, comportant :

une pluralité de lames (3) juxtaposées les unes
aux autres ;
un mécanisme de liaison (4) pour relier lesdites
lames (3) les unes aux autres ;
un mécanisme de relevage et d’abaissement (5)
pour relever et abaisser lesdites lames (3) ; et
un mécanisme d’inclinaison (6) pour incliner les-
dites lames (3) en synchronisme avec le releva-
ge et l’abaissement desdites lames (3),
ledit mécanisme de liaison (4) comprenant un
élément de liaison (71) de bords avant monté
sur une partie formant bord avant (24) de cha-
cune desdites lames (3) et un élément de liaison
(72) de bords arrière monté sur une partie for-
mant bord arrière (25) de chacune desdites la-
mes (3),
ledit mécanisme d’inclinaison (6) comprenant
un élément pivotant (107) assujetti, au niveau
de sa partie formant bord avant (102), à une
partie formant extrémité supérieure (101) dudit
élément de liaison (71) de bords avant et assu-
jetti, au niveau de sa partie formant bord arrière
(105), à une partie formant extrémité supérieure
(104) dudit élément de liaison (72) de bords ar-
rière, un élément formant bras rotatif (96) fixé,
au niveau de sa partie formant première extré-
mité (109), à une partie intermédiaire (110) entre
la partie formant bord avant (102) et la partie

formant bord arrière (105) dudit élément pivo-
tant (107), et un moyen de rotation (95) pour
faire tourner ledit élément formant bras rotatif
(96), caractérisé en ce que ledit mécanisme
de relevage et d’abaissement (5) sert à relever
lesdites lames (3) en commençant par celle des-
dites lames (3) qui est située tout en bas et à
abaisser lesdites lames en commençant par cel-
le desdites lames (3) qui est située tout en bas ;
dans lequel ledit moyen de rotation (95) com-
prend un élément formant bras d’accouplement
(124) qui est articlé, au niveau de sa partie for-
mant première extrémité (121), avec une partie
formant autre extrémité (123) dudit élément for-
mant bras rotatif (96) et qui peut tourner, un ro-
tateur (129) qui est articulé avec une partie for-
mant autre extrémité (126) dudit élément for-
mant bras d’accouplement (124), un mécanis-
me de rotation (130) pour faire tourner ledit ro-
tateur (129), et un mécanisme de retenue (131)
pour empêcher la rotation dudit rotateur (129)
dans une mesure supérieure à une valeur don-
née.

2. Dispositif de store (1) pour fenêtre selon la revendi-
cation 1, dans lequel ledit moyen de rotation (95)
comprend un élément formant doigt d’accouplement
(127) qui est articulé, au niveau de sa partie formant
première extrémité (125), avec ledit élément formant
bras d’accouplement (124) et, au niveau de sa partie
formant autre extrémité (128), avec ledit rotateur
(129), et ledit mécanisme de rotation (130) com-
prend une source (88) d’énergie de rotation pour gé-
nérer une énergie de rotation et ayant un arbre rotatif
(87), qui tourne sous l’action de l’énergie de rotation
générée, et un mécanisme de transmission (135)
pour transmettre audit rotateur (129) la rotation de
l’arbre rotatif (87) de ladite source (88) d’énergie de
rotation,
ledit mécanisme de retenue (131) comprenant une
plaque fixe (139) qui possède un trou de guidage
(136) en arc de cercle à travers lequel passe ledit
élément formant doigt d’accouplement (127),
ledit mécanisme de transmission (135) comprenant
un mécanisme de ralentissement (142) pour faire
ralentir l’arbre rotatif (87) de ladite source (88)
d’énergie de rotation par rapport audit rotateur (129)
dans un cas où l’effort de rotation dudit rotateur (129)
augmente en raison de la venue dudit élément for-
mant doigt d’accouplement (127) en butée contre
ladite plaque fixe (139) à une extrémité (140) du trou
de guidage (136).

3. Dispositif de store (1) pour fenêtre, comportant :

une pluralité de lames (3) juxtaposées les unes
aux autres ;
un mécanisme de liaison (4) pour relier lesdites
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lames (3) les unes aux autres ;
un mécanisme de relevage et d’abaissement (5)
pour relever et abaisser lesdites lames (3) ; et
un mécanisme d’inclinaison (6) pour incliner les-
dites lames (3) en synchronisme avec le releva-
ge et l’abaissement desdites lames (3),
ledit mécanisme de liaison (4) comprenant un
élément de liaison (71) de bords avant monté
sur une partie formant bord avant (24) de cha-
cune desdites lames (3) et un élément de liaison
(72) de bords arrière monté sur une partie for-
mant bord arrière (25) de chacune desdites la-
mes,
ledit mécanisme d’inclinaison (6) comprenant
un élément pivotant (107) assujetti, au niveau
de sa partie formant bord avant (102), à une
partie formant extrémité supérieure (101) dudit
élément de liaison (71) de bords avant et assu-
jetti, au niveau de sa partie formant bord arrière
(105), à une partie formant extrémité supérieure
(104) dudit élément de liaison (72) de bords ar-
rière, un élément formant bras rotatif (96) fixé,
au niveau de sa partie formant première extré-
mité (109), à une partie intermédiaire (110) entre
la partie formant bord avant (102) et la partie
formant bord arrière (105) dudit élément pivo-
tant (107), et un moyen de rotation (95) pour
faire tourner ledit élément formant bras rotatif
(96), caractérisé en ce que ledit mécanisme
de relevage et d’abaissement (5) sert à relever
lesdites lames (3) en commençant par celle des-
dites lames (3) qui est située tout en bas et à
abaisser lesdites lames en commençant par cel-
le desdites lames (3) qui est située tout en bas ;
ledit moyen de rotation (95) comprend un élé-
ment (151) à mobilité linéaire qui a une partie
formant première extrémité (152) reliée d’une
manière mobile à une partie formant autre ex-
trémité (123) dudit élément formant bras rotatif
(96), et qui a une mobilité linéaire ; un mécanis-
me de conversion (154) de rotation en mouve-
ment linéaire pour déplacer d’une manière li-
néaire ledit élément (151) à mobilité linéaire en
fonction d’une rotation communiquée à celui-ci ;
et un mécanisme de retenue (155) pour empê-
cher le déplacement linéaire dudit élément (151)
à mobilité linéaire dans une mesure supérieure
à une valeur donnée.

4. Dispositif de store (1) pour fenêtre selon la revendi-
cation 3, dans lequel ledit élément (151) à mobilité
linéaire a un trou de guidage (161) s’étendant dans
une direction de déplacement linéaire de celui-ci, et
ledit mécanisme de retenue (155) a un élément for-
mant doigt fixe (165) qui passe dans le trou de gui-
dage (161) dudit élément (151) à mobilité linéaire,
ledit moyen de rotation (95) comprenant une source
(88) d’énergie de rotation pour générer une énergie

de rotation et ayant un arbre rotatif (87), qui tourne
sous l’action de l’énergie de rotation générée, et un
mécanisme de transmission (135) pour transmettre
audit mécanisme de conversion (154) de rotation en
mouvement linéaire la rotation de l’arbre rotatif (87)
de ladite source (88) d’énergie de rotation,
ledit mécanisme de transmission (135) comprenant
un mécanisme de ralentissement (142) pour faire
ralentir l’arbre rotatif (87) de ladite source (88)
d’énergie de rotation par rapport audit mécanisme
de conversion (154) de rotation en mouvement li-
néaire dans un cas où l’effort de mouvement linéaire
dudit mécanisme de conversion (154) de rotation en
mouvement linéaire augmente en raison de la venue
dudit élément (151) à mobilité linéaire en butée con-
tre ledit élément formant doigt fixe (165) à une ex-
trémité (180, 181) du trou de guidage (161).

5. Dispositif de store (1) pour fenêtre selon la revendi-
cation 3 ou 4, dans lequel ledit mécanisme de con-
version (154) de rotation en mouvement linéaire
comprend un pignon (171) qui tourne sous l’effet de
la rotation qui lui est communiquée par ledit méca-
nisme de transmission (135), et un pignon (176) qui
est entraîné en rotation avec une vitesse réduite par
rapport à la rotation dudit pignon (171) et qui engrène
avec ledit élément (151) à mobilité linéaire.

6. Dispositif de store (1) pour fenêtre selon la revendi-
cation 2, 4 ou 5, dans lequel ledit mécanisme de
ralentissement (142) a un mécanisme coulissant
pour amener l’arbre rotatif (87) de ladite source (88)
d’énergie de rotation à ralentir par rapport audit ro-
tateur (129) ou audit mécanisme de conversion (154)
de rotation en mouvement linéaire.

7. Dispositif de store (1) pour fenêtre selon l’une quel-
conque des revendications 1 à 6, dans lequel ledit
élément de liaison (71) de bords et ledit élément de
liaison (72) de bords arrière ont chacun un corps plat
et souple (73), en forme de courroie ou un élément
formant cordon couple (201) à section transversale
sensiblement circulaire, ainsi que des éléments for-
mant axes (36) qui sont fixés à intervalles fixes audit
corps en forme de courroie (73) ou audit élément
formant cordon (201) et qui sont reliés les uns aux
autres à l’aide dudit corps en forme de courroie (73)
ou dudit élément formant cordon (201), et ledit élé-
ment formant axe (36) comprend un corps principal
(42) d’élément formant axe d’une forme sensible-
ment rectangulaire, une paire de parties de soutien
(75) d’axe respectivement formées d’un seul tenant
avec des surfaces latérales d’une partie formant ex-
trémité du corps principal (42) d’élément formant
axe, et une paire de parties (38) d’axe formées d’un
seul tenant avec une surface latérale de chacune
des parties de soutien (75) d’axe,
ladite lame (3) ayant des trous de réception (39) pour
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recevoir d’une manière rotative les parties (38) d’axe
dudit élément formant axe (36) afin de permettre à
ladite lame (3) d’être soutenue par ledit mécanisme
de liaison (4),
ledit corps en forme de courroie (73) ou ledit élément
formant cordon (201) s’étendant à travers un inté-
rieur de chacun des corps principaux (42) d’éléments
formant axes et entre les paires de parties de soutien
(75) d’axes et étant fixé à chacun des corps princi-
paux (42) d’éléments formant axes,
dans lequel, dans un cas où une lame supérieure
(3) parmi deux lames adjacentes verticalement (3)
est superposée verticalement à une lame inférieure
(3), une surface supérieure (77) de la partie de sou-
tien (75) d’axe dudit élément formant axe (36) con-
cernant ladite lame inférieure (3), au contact de la-
quelle vient une surface d’extrémité inférieure (76)
de la partie de soutien (75) d’axe dudit élément for-
mant axe (36) concernant ladite lame supérieure (3),
est inclinée de manière à être progressivement plus
haute vers une partie centrale (26) d’une partie for-
mant extrémité latérale de ladite lame inférieure (3),
de façon que le corps principal (42) d’élément for-
mant axe concernant ladite lame supérieure (3) s’in-
cline vers une partie centrale (26) de ladite lame su-
périeure (3).
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