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(54) SOLAR RADIATION SHIELD DEVICE AND DEVICE FOR OPERATING SAME

(57) There is provided a sunlight shielding apparatus
which allows a target member to be stably fixed in a
frame. A sunlight shielding apparatus includes a frame
1 formed of a shaped material having an aperture, a tar-
get member to be fixed that is supported in the frame in
such a manner that the target member can move only in
a length direction of the frame, fixing means attached to
the target member and configured to fix the target mem-
ber to the frame. The fixing means includes an elastic

pressing member 24, a support portion formed on the
target member and configured to support the pressing
member in such a manner that the pressing member 24
can rotate between a fixed position and a fixation-re-
leased position of the target member, and pressing force
generation means 31 formed on the target member and
configured to press the pressing member against upper
portions of inner side surfaces of the frame 1 at the fixed
position.
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Description

TECHNICAL FIELD

[0001] The present invention relates to a sunlight
shielding apparatus which includes a target member to
be fixed, such as a roll-up curtain lift cord winding appa-
ratus, and fixing means configured to fix the target mem-
ber to a frame and to an operation apparatus configured
to raise or lower the slats of a horizontal blind, the curtain
fabric of a roll-up curtain or pleated curtain, or the like.

BACKGROUND ART

Sunlight Shielding Apparatus

[0002] A roll-up curtain is a curtain where a curtain fab-
ric is suspended from and supported by a frame and
which can control the amount of lighting by pulling up the
lower edge of the curtain fabric using a lift cord to roll up
or down the curtain fabric.
[0003] The frame includes a lift cord winding apparatus
and has an operation apparatus mounted on one end
thereof. An operation chain hangs from the operation ap-
paratus. By operating the operation chain to rotate a drive
shaft through the operation apparatus, it is possible to
raise or lower the curtain fabric on the basis of the rotation
of the drive shaft.
[0004] In the roll-up curtain described above, the lift
cord winding apparatus is fixed to the frame either by a
fixing screw, or, as disclosed in Patent Document 1, by
rotating a fixture disposed on a bearing member of the
lift cord winding apparatus.
[0005]   There has been also proposed a fixing appa-
ratus configured to fix a lift cord winding apparatus to a
frame using the elasticity of a synthetic resin. Particularly,
for roll-up curtains, whose curtain fabric needs to be
mounted on a frame at the installation site, it is necessary
to adjust the fixed position of a lift cord winding apparatus
in the length direction of the frame in order to pass a lift
cord through guide rings attached to the back of the cur-
tain fabric. After the adjustment, the lift cord winding ap-
paratus is fixed to the desired position of the frame using
a fixing screw or fixture as described above.

Operation Apparatus Included in Sunlight Shielding Ap-
paratus

[0006] In a roll-up curtain, a curtain fabric is suspended
from and supported by a frame, and the lower ends of lift
cords hanging from a lift cord winding apparatus in the
frame are attached to the lower edge of the curtain fabric.
By operating the lift cord winding apparatus to wind or
unwind the lift cords, the curtain fabric can be raised or
lowered.
[0007] An example of such a roll-up curtain operation
apparatus is an operation apparatus which is mounted
on one end of a frame and configured to rotate a drive

shaft for driving a lift cord winding apparatus, by operating
an operation chain suspended from the operation appa-
ratus.
[0008] In a roll-up curtain including this operation ap-
paratus, by operating the operation chain to rotate the
drive shaft in the lift cord winding direction, a curtain fabric
is pulled up. By slightly rotating the operation chain in the
lift cord winding direction and then releasing the opera-
tion chain, the operation of a stopper apparatus in the
frame is released, so that the curtain fabric falls by self-
weight.
[0009] Operation apparatuses as described above are
mounted on the right end  of a frame in some cases, and
mounted on the left end of a frame in the other cases.

Prior Art Documents

Patent Documents

[0010]

Patent Document 1: Japanese Unexamined Patent
Application Publication No. 2010-5314
Patent Document 2: Japanese Unexamined Patent
Application Publication No. 2010-255386
Patent Document 3: Japanese Patent No. 2994552
Patent Document 4: Japanese Patent No. 3273007

SUMMARY OF THE INVENTION

PROBLEMS TO BE SOLVED BY THE INVENTION

Sunlight Shielding Apparatus

[0011] For a roll-up curtain, where a bearing member
of a lift cord winding apparatus is fixed by a fixing screw,
the fixing work requires a tool, such as a driver. Further,
the fixing work is troublesome, since it involves inserting
the fixing screw from below the frame.
[0012] For a fixing apparatus configured to fix a lift cord
winding apparatus to a frame using the elasticity of a
synthetic resin, the synthetic resin becomes deformed
plastically and thus the holding force decreases with time.
For this reason, the lift cord winding apparatus cannot
be fixed stably.
[0013] In the case of a fixing apparatus disclosed in
Patent Document 1, a bearing member is pressed
against the inner ceiling of the frame by contacting a fix-
ture with a portion adjacent to an aperture, of the frame.
However, the dimensional accuracy of the aperture of
the frame, formed of a shaped material, is originally un-
stable, and the aperture tends to become deformed by
the pressing force of the fixture. Thus, the bearing mem-
ber may be prevented from being securely fixed to the
frame, or rotating the fixture may require a large operation
force.
[0014] An object of a first aspect of the present inven-
tion is to provide a sunlight shielding apparatus which
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allows a target member to be stably fixed in a frame.

Operation Apparatus Included in Sunlight Shielding Ap-
paratus

[0015] In the roll-up curtain described above, the pulley
having the operation chain hung thereon and the drive
shaft are directly connected together. Accordingly, when
the curtain fabric falls by self-weight, the pulley rotates,
thereby rotating the operation chain.
[0016] Patent Document 2 discloses an operation ap-
paratus which has a clutch function of preventing an op-
eration chain from rotating when the curtain fabric falls
by self-weight. However, this operation apparatus is
asymmetrical in the front-back direction. Accordingly, if
this operation apparatus is formed for right-side opera-
tion, it cannot be used for a left-side operation.
[0017] Patent Document 3 discloses an operation ap-
paratus which is symmetrical in the front-back direction.
For example, when the mounting position of this opera-
tion apparatus is changed from the right end of the frame
to the left end, the pull-out direction of the lift cord is re-
versed in the front-back direction. Accordingly, this op-
eration apparatus is less usable as an operation appa-
ratus for a roll-up curtain.
[0018] Patent Document 4 discloses an operation ap-
paratus which is symmetrical in the front-back direction
and can be mounted on any of the left  and right ends of
a frame. However, when the curtain fabric falls by self-
weight, the operation chain would rotate.
[0019] An object of a second aspect of the present in-
vention is to provide an operation apparatus for a sunlight
shielding apparatus such that the operation apparatus
prevents an operation cord from operating when the cur-
tain fabric falls by self-weight and the operation appara-
tus can be commonly used for right-side and left-side
operations.

MEANS FOR SOLVING THE PROBLEMS

[0020] The above problems can be solved by at least
one of the first and second aspects of the present inven-
tion described below. Embodiments of the first and sec-
ond aspects described below can be combined, and com-
bining them allows more favorable effects to be obtained.
The object and effects of the first aspect of the present
invention are achieved by carrying out the embodiment
of the first aspect, and the object and effects of the second
aspect of the present invention are achieved by carrying
out the embodiment of the second aspect.
[0021] According to the first aspect of the present in-
vention, there is provided a sunlight shielding apparatus.
The sunlight shielding apparatus includes a frame formed
of a shaped material having an aperture, a target member
to be fixed that is supported in the frame in such a manner
that the target member can move only in a length direction
of the frame, and fixing means attached to the target
member and configured to fix the target member to the

frame. The fixing means includes an elastic pressing
member, a support portion formed on the target member
and configured to support the pressing member in such
a manner that the pressing member can rotate between
a fixed position and a fixation-released position of the
target member, and pressing force generation means
formed on the target member and configured to press
the pressing  member against an upper portion of an
inner side surface of the frame at the fixed position.
[0022] Preferably, the target member is provided with
an operation piece configured to guide the pressing
member to the fixed position, and the operation piece is
exposed to the aperture of the frame.
[0023] Preferably, the target member is provided with
a holding portion configured to hold the pressing member
at the fixed position.
[0024] Preferably, the target member is provided with
a release apparatus configured to release an operation
of the holding portion, and the release apparatus is ex-
posed to the aperture.
[0025] Preferably, the pressing member has parallel
portions which are formed by bending a metal wire rod
and extend in parallel; end portions of the parallel portions
are bent toward the inner side surface of the frame; and
the target member is provided with, as the pressing force
generation means, a protrusion configured to increase
an interval between the parallel portions at the fixed po-
sition to press the end portions of the parallel portions
against the inner side surface of the frame.
[0026] Preferably, the pressing member is formed of
an elastic metal wire rod.
[0027] According to the second aspect of the present
invention, there is provided an operation apparatus for a
sunlight shielding apparatus. The operation apparatus is
mounted on an end of a frame and rotationally drives one
drive shaft in the frame on the basis of an operation of
an operation cord either to pull up a sunlight shielding
material suspended from and supported by the frame or
to cause the sunlight shielding material to fall by self
weight. The operation apparatus includes a case config-
ured to be mountable on both ends of the frame, a pulley
rotatably supported by the case and configured to rotate
on the basis of an operation of the operation cord, and a
clutch apparatus configured to transmit rotation of the
pulley to the drive shaft and not to transmit rotation of the
drive shaft to the pulley when the sunlight shielding ma-
terial falls by self weight.
[0028] Preferably, the case is provided with a tube con-
figured to be fitted into an end of the frame; the frame is
provided with containing space into which the tube can
be inserted; and the tube and the containing space are
each formed axisymmetrically with respect to the drive
shaft in a front-back direction of the frame.
[0029] Preferably, the case is formed axisymmetrically
with respect to the drive shaft in a front-back direction of
the frame.
[0030] Preferably, the case contains the pulley, a gear
wheel configured to transmit rotation of the pulley to the
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clutch apparatus, and the clutch apparatus, and the pul-
ley, the gear wheel, and the clutch apparatus are each
disposed axisymmetrically with respect to the drive shaft
in the front-back direction of the frame.

EFFECT OF THE INVENTION

[0031] According to the first aspect of the present in-
vention, it is possible to provide a sunlight shielding ap-
paratus which allows a target member to be stably fixed
in a frame.
[0032] According to the second aspect of the present
invention, it is possible to provide an operation apparatus
for a sunlight shielding apparatus such that the operation
apparatus prevents an operation cord from operating
when the curtain fabric falls by self-weight and the oper-
ation apparatus can be commonly used for  right-side
and left-side operations.

BRIEF DESCRIPTION OF THE DRAWINGS

[0033]

FIG. 1 is a front view showing a roll-up curtain of one
embodiment of a first aspect of the present invention.
FIG. 2 is a side view showing the roll-up curtain of
the one embodiment of the first aspect of the present
invention.
FIG. 3 is a front view showing a lift cord winding ap-
paratus of the one embodiment of the first aspect of
the present invention.
FIG. 4 is a side view showing the lift cord winding
apparatus of the one embodiment of the first aspect
of the present invention.
FIG. 5 is an exploded perspective view showing the
lift cord winding apparatus of the one embodiment
of the first aspect of the present invention.
FIG. 6 is a front view showing an operation of a press-
ing member of the one embodiment of the first aspect
of the present invention.
FIG. 7 is a side view showing an operation of the
pressing member of the one embodiment of the first
aspect of the present invention.
FIG. 8 is a front view showing a roll-up curtain for
right-side operation of one embodiment of a second
aspect of the present invention.
FIG. 9 is a sectional view showing an operation ap-
paratus for right-side operation of the one embodi-
ment of the second aspect of the present invention.
FIG. 10 is a sectional view showing an operation
apparatus for left-side operation of the one embod-
iment of the second aspect of the present invention.
FIG. 11 is an exploded perspective view showing the
operation apparatus for right-side operation of the
one embodiment of the second aspect of the present
invention.
FIG. 12 is a side view showing the operation appa-
ratus mounted on a frame of the one embodiment of

the second aspect of the present invention.
FIG. 13 is a front view showing a roll-up curtain for
left-side operation of the one embodiment of the sec-
ond aspect of the present invention.

EMBODIMENTS FOR CARRYING OUT THE INVEN-
TION

[0034] Hereafter, various embodiments of the present
invention will be described. While respective embodi-
ments of the first and second aspects of the present in-
vention will be described for the sake of convenience,
embodiments including two or more features of the first
and second aspects are also possible. That is, the re-
spective embodiments of the first and second aspects of
the present invention described below can be combined.
For numerals given to components, the same numerals
may be given to different components in different em-
bodiments.

One Embodiment of First Aspect of Present Invention

[0035] Hereafter, one embodiment of the first aspect
of the present invention will be described with reference
to the drawings. In a roll-up curtain shown in FIGS. 1 and
2, a curtain fabric 2 is suspended from and supported by
a frame 1, and a bottom rail 4 is inserted in and supported
by a bag-shaped portion 3 formed at the lower edge of
the curtain fabric 2.
[0036] At least two lift cord winding apparatuses 5 are
disposed in the frame 1, and lift cords 6 are suspended
from and supported by the lift cord winding apparatuses
5. Attached to the lower edges of the lift cords 6 are hooks
7. The hooks 7 are also attached to the lower edge of
the curtain fabric 2.
[0037] A winding shaft 9 of each lift cord winding ap-
paratus 5 is rotatably supported by a support member 8,
and the upper edge of the corresponding lift cord 6 is
attached to the winding shaft 9. Due to rotation of the
winding shaft 9, the lift cord 6 is wound around or un-
wound from the winding shaft 9.
[0038] A hexagonal bar-shaped drive shaft 10 is rela-
tively unrotatably passed through the center of the wind-
ing shaft 9, and one end of the drive shaft 10 is fitted into
the output shaft of an operation apparatus 11 mounted
on one end of the frame 1.
[0039] Referring now to FIGS. 3 to 5, the specific con-
figuration of the lift cord winding apparatus 5 will be de-
scribed. As shown in FIG. 4, the frame 1 is made of an
approximately square tubular shaped material having a
downward aperture. The support member 8 is made of
an elastic synthetic resin and in a shape which can be
inserted into the frame 1 from a side thereof. Both ends
of the support member 8 in the length direction thereof
are held by the frame 1 in such a manner that the support
member 8 is movable only in the length direction of the
frame 1. The support member 8 has, on both ends in the
length direction thereof, bearings 20a and 20b.
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[0040] The winding shaft 9 is formed in such a manner
that the diameter thereof is gradually reduced from one
end thereof toward the other. The winding shaft 9 has,
on both ends thereof, shafts 21. The shafts 21 are sup-
ported in a bearing hole 18 formed in the bearing 20a
and in a bearing groove 19 formed in the bearing 20b,
respectively.
[0041] Disposed on the inner side surface of the bear-
ing groove 19 is a pair of opposite protrusions 19a con-
figured to hold the shaft 21 in the bearing groove 19. The
winding shaft 9 has, at the other end thereof, a hook 22
with which the upper end of the lift cord 6 is engaged.
The lift cord 6, whose upper end is attached to the hook
22, runs on the outer peripheral surface of the winding
shaft 9 and hangs down through a guide portion 23 dis-
posed at one end of the support member 8.
[0042] When the winding shaft 9 is rotated in the lift
cord winding direction, the lift cord 6 is wound around the
winding shaft 9 in a spiral fashion from the major-diameter
portion of the winding shaft 9 toward the minor-diameter
portion thereof. Attached to the other end of the support
member 8 is a pressing member 24 configured to immov-
ably fix the support member 8 in the frame 1. The pressing
member 24 is formed by bending a metal wire rod which
becomes elastically deformed in a region where it can
become deformed.
[0043] Specifically, the pressing member 24 is formed
as follows: a rectangular locking portion 25 is formed by
bending the middle portion of a single wire rod; and par-
allel portions 26a and 26b are formed by bending the
wire rods extending from both sides of the locking portion
25 in positions adjacent to the locking portion 25 at a right
angle in the same direction.
[0044] The interval between the parallel portions 26a
and 26b is gradually increased from the bent positions
to the middle positions of the parallel portions 26a and
26b. The end portions of the parallel portions 26a and
26b are bent at a right angle in directions in which the
end portions go away from each other, forming rotational
supports 27a and 27b.
[0045] The bearing 20b at the other end of the support
member 8 has, at the upper edge thereof, support
grooves 28a and 28b into which the rotational supports
27a and 27b can be elastically fitted. The bearing 20b
has, on the external surface thereof, a rib 30 disposed
along the aperture edge of the bearing groove 19. The
rib 30 has, on the front and rear sides thereof, a pair of
protrusions 31 which protrude in the front-back directions
of the frame 1.
[0046] As shown in FIGS. 4 and 5, The protrusions 31
have, at the end portions  thereof, slopes 29 oriented
toward the outside of the support member 8. The bearing
20b has thereon an operation piece 32 which protrudes
downward. When an uneven portion 33 disposed at the
lower edge of the operation piece 32 is pressed in the
direction of arrow A shown in FIG. 6, the lower edge of
the operation piece 32 becomes deformed in the direction
of arrow A. With the pressing member 24 attached to the

support grooves 28a and 28b, the operation piece 32 is
located between the parallel portions 26a and 26b.
[0047] The support member 8 has thereon an elastic
piece 34 which extends from the center in the length di-
rection of the bottom surface of the support member 8
toward the operation piece 32. The elastic piece 34 has,
at the front end thereof, a holding portion 35 which can
hold the locking portion 25.
[0048] When the operation piece 32 becomes de-
formed in the direction of arrow A in a state shown in FIG.
6, the locking portion 25 of the pressing member 24 ro-
tates in the direction of arrow A using the support grooves
28a and 28b as rotational support points. Thus, as shown
in FIG. 3, the locking portion 25 is held by the holding
portion 35.
[0049] When the elastic piece 34 is pressed upward,
that is, in the direction of arrow B shown in FIG. 3, the
front end thereof becomes deformed upward due to the
elasticity of the synthetic resin. Thus, the locking portion
25 is detached from the holding portion 35.
[0050] By operating the operation piece 32, the press-
ing member 24, placed in a state shown in FIGS. 6 and
7, is rotated in the direction of arrow A and thus placed
in a state shown in FIG. 3. Thus, the parallel portions 26a
and 26b of the pressing member 24 run on the slopes 29
and then rest on the protrusions 31, thereby increasing
the interval therebetween.
[0051] As shown in FIG. 4, the rotational supports 27a
and 27b move in directions in which both go away from
each other, that is, in directions of arrows C1 and C2.
Thus, the end portions of the rotational supports 27a and
27b are pressed against inner side surfaces of the frame
1. As a result, the support member 8 is immovably fixed
to the frame 1.
[0052] Next, the operation of the lift cord winding ap-
paratus 5 thus configured will be described. To fix, to the
desired position in the frame 1, the lift cord winding ap-
paratus 5 housed in the frame 1 and having the drive
shaft 10 passed through the winding shaft 9 thereof, the
pressing member 24 is detached from the holding portion
35, as shown in FIG. 6.
[0053] In this state, as shown in FIG. 7, the end portions
of the rotational supports 27a and 27b of the pressing
member 24 are not pressed against the inner side sur-
faces of the frame 1. Accordingly, the support member
8 can be moved within the frame 1 in the length direction
of the frame 1.
[0054] By moving the support member 8 to the desired
position and then pressing the operation piece 32 in the
direction of arrow A, the locking portion 25 of the pressing
member 24 is engaged with the holding portion 35 of the
elastic piece 34, as shown in FIG. 3. Thus, as shown in
FIG. 4, the parallel portions 26a and 26b of the pressing
member 24 runs on the slopes 29 and rest on the pro-
trusions 31. The rotational supports 27a and 27b move
in the directions of arrows C1 and C2, and the end por-
tions thereof are pressed against upper portions of the
inner side surfaces of the frame 1. Thus, the lift cord
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winding apparatus 5 is immovably fixed in the frame 1.
[0055] On the other hand, by pushing the elastic piece
34 upward, that is, in the  direction of arrow B with the lift
cord winding apparatus 5 fixed in the frame 1, the locking
portion 25 is detached from the holding portion 35. Thus,
the pressing member 24 is rotated and thus placed in a
state shown in FIG. 6, so that the press of the rotational
supports 27a and 27b against the inner side surfaces of
the frame 1 is released. Thus, the lift cord winding appa-
ratus 5 can be moved in the frame 1.
[0056] The lift cord winding apparatus 5 thus config-
ured can show the following effects.

(1) In a state in which the locking portion 25 of the
pressing member 24 is not engaged with the holding
portion 35 of the elastic piece 34, the position of the
lift cord winding apparatus 5 in the frame 1 can be
adjusted in the length direction of the frame 1.
(2) When the locking portion 25 of the pressing mem-
ber 24 is engaged with the holding portion 35 of the
elastic piece 34, the end portions of the rotational
supports 27a and 27b are pressed against the inner
side surfaces of the frame 1. Thus, the lift cord wind-
ing apparatus 5 can be fixed in the frame 1.
(3) The end portions of the rotational supports 27a
and 27b can be pressed against the upper portions
of the inner side surfaces of the frame 1. Since the
frame 1 has the downward aperture, the dimensional
accuracy of the interval between the upper portions
of the inner side surfaces is easily maintained. Fur-
ther, the pressing force is unlikely to cause plastic
deformation. As a result, the lift cord winding appa-
ratus 5 can be stably fixed in the frame 1.
(4) Since the end portions of the rotational supports
27a and 27b are pressed against the upper portions
of the inner side surfaces of the frame 1 using the
elasticity of the pressing member 24, the lift cord
winding apparatus 5 can be fixed stably even when
there is a slight difference in dimension between the
inner side surfaces of the frame 1, as long as the
protrusions 31 have sufficient heights.
(5) Since the pressing member 24 is formed of an
elastic metal, the pressing force thereof does not
easily decrease with time.
(6) By pressing the operation piece 32, which is ex-
posed to the aperture of the frame 1, the locking por-
tion 25 of the pressing member 24 can be engaged
with the holding portion 35 of the elastic piece 34.
As a result, the lift cord winding apparatus 5, which
is housed in the frame 1, can be easily fixed without
requiring a tool.
(7) By pushing up the elastic piece 34, which is ex-
posed to the aperture of the frame 1, the locking por-
tion 25 can be detached from the holding portion 35.
As a result, the fixation of the lift cord winding appa-
ratus 5, which is housed in the frame 1, can be easily
released without requiring a tool.

[0057] The above embodiment may be carried out in
the following mode.

·The above embodiment is applicable not only to lift
cord winding apparatuses for roll-up curtains but also
to cases where a lift cord winding apparatus for pleat-
ed curtains is fixed to a frame, cases where any com-
ponent is fixed to a curtain rail, and other cases.
·While no guide roller is disposed between the guide
portion 23 and the winding shaft 9 in the above em-
bodiment, there may be disposed a guide roller
which allows the lift cord 6 to smoothly move from
the guide portion 23 to the winding shaft 9. A type of
sunlight shielding apparatus which includes no wind-
ing shaft may employ a configuration in which a guide
roller can be fixed to any position of the frame 1 in
the length direction of the frame 1 using a support
member and fixing means similar to those in the
above embodiment. In such a case, the support
member 8 is configured to be capable of supporting
the guide roller.

One Embodiment of Second Aspect of Present Invention

[0058] Hereafter, one embodiment of the second as-
pect of the present invention will be described with ref-
erence to the drawings. In a roll-up curtain shown in  FIG.
8, a curtain fabric 2 is suspended from and supported by
a frame 1, and a bottom rail 4 is inserted in and supported
by a bag-shaped portion 3 formed at the lower edge of
the curtain fabric 2.
[0059] At least two lift cord winding apparatuses 5 are
disposed in the frame 1, and lift cords 6 are suspended
from and supported by the lift cord winding apparatuses
5. Attached to the lower edges of the lift cords 6 are hooks
7. The hooks 7 are also attached to the lower edge of
the curtain fabric 2.
[0060] A winding shaft 9 of each lift cord winding ap-
paratus 5 is rotatably supported by a support member 8,
and the upper edge of the corresponding lift cord 6 is
attached to the winding shaft 9. Due to rotation of the
winding shaft 9, the lift cord 6 is wound around or un-
wound from the winding shaft 9.
[0061] A hexagonal bar-shaped drive shaft 10 is rela-
tively unrotatably passed through the center of the wind-
ing shaft 9, and one end of the drive shaft 10 is fitted into
the output shaft of an operation apparatus 11a mounted
on one end of the frame 1.
[0062] A pulley 12 is rotatably supported in the opera-
tion apparatus 11a, and an endless ball chain 13 is en-
gaged with the pulley 12. By operating the ball chain 13,
the pulley 12 is rotated.
[0063] The operation apparatus 11a includes a torque
limiter 14 and a clutch apparatus 15a. Rotation of the
pulley 12 is transmitted to the drive shaft 10 through the
torque limiter 14 and the clutch apparatus 15a.
[0064] The torque limiter 14 limits, to a given value or
less, a rotational torque transmitted from the pulley 12 to
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the clutch apparatus 15a. Thus, the ball  chain 13, pulley
12, clutch apparatus 15a, or lift cord winding apparatus
5 is prevented from being broken due to an excessive
rotational torque.
[0065] The clutch apparatus 15a transmits rotation of
the pulley 12 caused by an operation of the ball chain 13
to the drive shaft 10. The clutch apparatus 15a also op-
erates so that rotation of the drive shaft 10 is not trans-
mitted to the pulley 12 when the curtain fabric 2 falls by
self weight.
[0066] The frame 1 includes a stopper apparatus 16
through which the drive shaft 10 passes. If the drive shaft
10 is rotated in the pull-up direction of the curtain fabric
2 and subsequently the ball chain 13 is released, the
stopper apparatus 16 prevents the drive shaft 10 from
rotating in the fall direction of the curtain fabric, thereby
preventing the curtain fabric 2 from falling by self weight.
[0067] If the drive shaft 10 is rotated slightly in the pull-
up direction of the curtain fabric 2 with the self-weight fall
of the curtain fabric 2 prevented and then the ball chain
13 is released, the operation of the stopper apparatus 16
is released, so that the curtain fabric 2 falls by self weight.
[0068] Next, the specific configuration of the operation
apparatus 11a will be described with reference to FIGS.
9, 11, and 12. As shown in FIGS. 9 and 11, in the oper-
ation apparatus 11a, an intermediate plate 19 and a case
cap 20 are mounted on the front end of a case 18. The
case 18, the intermediate plate 19, and the case cap 20
are each axisymmetrically formed in the front-back direc-
tion of the roll-up curtain.
[0069] The pulley 12 is rotatably supported by a spindle
21 formed on the inner side surface of the case cap 20,
and the torque limiter 14 is disposed inside the pulley 12.
By operating the ball chain 13 to rotate the pulley 12, an
output gear  wheel 22 of the torque limiter 14 is by ordinary
rotated.
[0070] The torque limiter 14 is configured not to trans-
mit a rotational torque exceeding a predetermined value
to the output gear wheel 22. If such a torque is applied
to the pulley 12, the pulley 12 would turn free relative to
the output gear wheel 22.
[0071] The output gear wheel 22 is engaged with a
transmission gear wheel 23 which is rotatably supported
by the intermediate plate 19. Accordingly, as the output
gear wheel 22 rotates, the transmission gear wheel 23
also rotates. The case 18 has, on the base end surface
thereof, a tube 24 which protrudes toward the frame 1
and houses the clutch apparatus 15a. An input shaft 25
of the clutch apparatus 15a is relatively unrotatably fitted
into the center of the transmission gear wheel 23. An end
of the drive shaft 10 is relatively unrotatably fitted into an
output shaft 26 of the clutch apparatus 15a.
[0072] The clutch apparatus 15a transmits rotation of
the transmission gear wheel 23 to the drive shaft 10, as
well as operates so that the rotational torque applied to
the drive shaft 10 by the lift cord winding apparatus 5 is
not transmitted to the transmission gear wheel 23.
[0073] As shown in FIGS. 11 and 12, the tube 24 of

the case 18 can be inserted into the frame 1. By inserting
the tube 24 into the frame 1 and then inserting a tapping
screw 30 into a rib 29 disposed on an upper portion of
the frame 1 through insertion holes 27 and 28 formed in
upper portions of the case 18 and the intermediate plate
19, the case 18 is fixed to the frame 1.
[0074] The operation apparatus 11a is assembled as
follows. First, the case 18 which is housing the clutch
apparatus 15a, the intermediate plate 19, and the  trans-
mission gear wheel 23 is fixed to the frame 1. Then, the
pulley 12 having the ball chain 13 hung thereon and the
torque limiter 14 are mounted on the case cap 20, which
is then fixed to the case 18 using a screw 35.
[0075] The tube 24 has, on both sides of the outer pe-
ripheral surface thereof, a flat surface 31 and also has,
on both sides of a lower portion thereof, ribs 32 and 33
which extend downward. When the tube 24 is inserted
into the frame 1, one of the flat surfaces 31 contacts a
rear inner side surface of the frame 1, and the other con-
tacts a rib 34 which protrudes horizontally from a front
inner side surface of the frame 1.
[0076] The ribs 32 and 33 sandwich ribs 35 which pro-
trude upward from both sides of an aperture of the frame
1. According to the above configuration, the tube 24 can
be inserted into the frame 1 in such a manner to be cir-
cumferentially positioned.
[0077] While the operation apparatus 11a thus config-
ured is an operation apparatus for right-side operation,
which is mounted on the right end of the frame 1, the
operation apparatus 11a can be used as an operation
apparatus for left-side operation by replacing the clutch
apparatus 15a of the operation apparatus 11a with a
clutch apparatus for left-side operation.
[0078] FIG. 10 shows an operation apparatus 11b for
left-side operation. Except for a clutch apparatus 15b,
the operation apparatus 11b has a common configuration
with the operation apparatus 11a for right-side operation.
The direction of a rotational torque transmitted from the
clutch apparatus 15b to the drive shaft 10 is opposite to
that of the clutch apparatus 15a.
[0079] Since the tube 24 of the case 18 is axisymmet-
rically formed, it can also be  inserted into the left end of
the frame 1. The case 18 and the case cap 20 are also
each axisymmetrically formed. That is, the operation ap-
paratus 11b is similar to the operation apparatus 11a in
terms of design.
[0080] Next, the operation of the roll-up curtain thus
configured will be described. For the roll-up curtain for
right-side operation shown in FIG. 8, for example, by pull-
ing down the ball chain 13, which is hung from the pulley
12 toward the room, rotation of the pulley is transmitted
to the drive shaft 10 through the clutch apparatus 15a,
so that the lift cord 6 is wound around the lift cord winding
apparatus 5, followed by pull-up of the curtain fabric 2.
[0081] If the curtain fabric 2 is pulled up to the desired
height and then the ball chain 13 is released, the stopper
apparatus 16 operates so that the curtain fabric 2 is pre-
vented from falling by self-weight. Thus, the curtain fabric
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2 is held at the desired height.
[0082] In this state, if the ball chain 13 is slightly pulled
in the pull-up direction of the curtain fabric 2 and then
released, the operation of the stopper apparatus 16 is
released, so that the curtain fabric 2 falls by self-weight.
At this time, the drive shaft 10 is rotated in the lift cord
unwinding direction; however, the clutch apparatus 15a
operates so that the rotation of the drive shaft 10 is pre-
vented from being transmitted to the transmission gear
wheel 23. As a result, the ball chain 13 is not rotated.
[0083] By replacing the clutch apparatus 15a of the
operation apparatus 11a with the clutch apparatus 15b,
an operation apparatus 11b for left-side operation is
formed. By mounting the operation apparatus 12b on the
left end of the frame 1 as shown in FIG. 13 and then
pulling down the ball chain 13, which is hung from the
pulley 12 toward the room, rotation of the pulley is  trans-
mitted to the drive shaft 10 through the clutch apparatus
15b, so that the lift cord 6 is wound around the lift cord
winding apparatus 5, followed by pull-up of the curtain
fabric 2.
[0084] If the curtain fabric 2 is pulled up to the desired
height and then the ball chain 13 is released, the stopper
apparatus 16 operates so that the curtain fabric 2 is pre-
vented from falling by self-weight. Thus, the curtain fabric
2 is held at the desired height.
[0085] In this state, if the ball chain 13 is slightly pulled
in the pull-up direction of the curtain fabric 2 and then
released, the operation of the stopper apparatus 16 is
released, so that the curtain fabric 2 falls by self-weight.
At this time, the drive shaft 10 is rotated in the lift cord
unwinding direction; however, the clutch apparatus 15b
operates so that the rotation of the drive shaft 10 is pre-
vented from being transmitted to the transmission gear
wheel 23. As a result, the ball chain 13 is not rotated.
[0086] The roll-up curtain operation apparatuses 11a
and 11b thus configured can show the following effects.

(1) When the curtain fabric 2 falls by self-weight, ro-
tation of the ball chain 13 can be prevented.
(2) By using the clutch apparatus 15a, the operation
apparatus 11a for right-side operation can be
formed. Similarly, by using the clutch apparatus 15b,
the operation apparatus 11b for left-side operation
can be formed.
(3) The operation apparatuses 11a and 11b can use
common components except for the clutch appara-
tuses 15a and 15b.
(4) In raising or lowering the curtain fabric, it is pos-
sible to operate the ball chain 13 in the same direction
in any of the operation apparatuses 11a and 11b.
(5) Since the tube 24 of the case 18 and the tube 24-
containing space of the  frame 1 are each formed
axisymmetrically in the front-back direction, the op-
eration apparatuses 11a and 11b can use the case
as a common component.
(6) Since the case 18 and the case cap 20 of each
of the operation apparatuses 11a and 11b are each

formed axisymmetrically in the front-back direction
of the roll-up curtain, it is possible to form the oper-
ation apparatuses 11a and 11b mounted on the
frames 1 into similar shapes in terms of design.

[0087] The above embodiments may be carried out in
the following mode. ·The operation apparatuses of the
above embodiments are applicable to roll-up curtains, as
well as pleated curtains, horizontal blinds, and the like.

DESCRIPTION OF NUMERALS

Numerals in Embodiment of First Aspect of Present In-
vention

[0088] 1: frame, 5: target member to be fixed (lift cord
winding apparatus), 8: target member to be fixed (support
member), 24: fixing means (pressing member), 26a, 26b:
parallel portion, 28a, 28b: fixing means (support portion,
support groove), 31: fixing means (pressing force gen-
eration means, protrusion), 32: operation piece, 34: re-
leasing apparatus (elastic piece), 35: holding portion

Numerals in Embodiment of Second Aspect of Present 
Invention

[0089] 1: frame, 2: sunlight shielding material (curtain
fabric), 10: drive shaft, 11a, 11b: operation apparatus,
12: pulley, 13: operation cord (ball chain), 15a, 15b: clutch
apparatus, 18, 20: case, 22, 23: gear wheel (output gear
wheel, transmission gear wheel), 24: tube

Claims

1. A sunlight shielding apparatus comprising:

a frame formed of a shaped material having an
aperture;
a target member to be fixed that is supported in
the frame in such a manner that the target mem-
ber can move only in a length direction of the
frame;
fixing means attached to the target member and
configured to fix the target member to the frame,
wherein
the fixing means comprises:

an elastic pressing member;
a support portion formed on the target mem-
ber and configured to support the pressing
member in such a manner that the pressing
member can rotate between a fixed position
and a fixation-released position of the target
member; and
pressing force generation means formed on
the target member and configured to press
the pressing member against an upper por-
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tion of an inner side surface of the frame at
the fixed position.

2. The sunlight shielding apparatus of claim 1, wherein
the target member is provided with an operation
piece configured to guide the pressing member to
the fixed position, and
the operation piece is exposed to the aperture of the
frame.

3. The sunlight shielding apparatus of claim 1 or 2,
wherein the target member is provided with a holding
portion configured to hold the pressing member at
the fixed position.

4. The sunlight shielding apparatus of claim 3, wherein
the target member is provided with a release appa-
ratus configured to release an operation of the hold-
ing portion, and the release apparatus is exposed to
the aperture.

5. The sunlight shielding apparatus of any one of claims
1 to 4, wherein
the pressing member has parallel portions which are
formed by bending a metal wire rod and extend in
parallel,
end portions of the parallel portions are bent toward
the inner side surface of the frame, and
the target member is provided with, as the pressing
force generation means, a protrusion configured to
increase an interval between the parallel portions at
the fixed position to press the end portions of the
parallel portions against the inner side surface of the
frame.

6. The sunlight shielding apparatus of any one of claims
1 to 5, wherein
the pressing member is formed of an elastic metal
wire rod.

7. An operation apparatus for a sunlight shielding ap-
paratus, wherein the operation apparatus is mount-
ed on an end of a frame and rotationally drives one
drive shaft in the frame on the basis of an operation
of an operation cord either to pull up a sunlight shield-
ing material suspended from and supported by the
frame or to cause the sunlight shielding material to
fall by self weight, the operation apparatus compris-
ing:

a case configured to be mountable on both ends
of the frame;
a pulley rotatably supported by the case and
configured to rotate on the basis of an operation
of the operation cord; and
a clutch apparatus configured to transmit rota-
tion of the pulley to the drive shaft and not to
transmit rotation of the drive shaft to the pulley

when the sunlight shielding material falls by self
weight.

8. The operation apparatus of claim 7, wherein
the case is provided with a tube configured to be
fitted into an end of the  frame,
the frame is provided with containing space into
which the tube can be inserted, and
the tube and the containing space are each formed
axisymmetrically with respect to the drive shaft in a
front-back direction of the frame.

9. The operation apparatus of claim 7 or 8, wherein
the case is formed axisymmetrically with respect to
the drive shaft in a front-back direction of the frame.

10. The operation apparatus of claim 9, wherein
the case contains the pulley, a gear wheel configured
to transmit rotation of the pulley to the clutch appa-
ratus, and the clutch apparatus, and
the pulley, the gear wheel, and the clutch apparatus
are each disposed axisymmetrically with respect to
the drive shaft in the front-back direction of the frame.
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