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(57) Abstract: Provided is an operation device 
for a solar shading device such that there is pro­
vided a fail-safe function, that the movements of 
a resident or the like are not hindered, and that 
during normal operations, unnecessary activa­
tion of the fail-safe function is prevented, result­
ing in making it possible to improve operabili­
ty. This operation device for the solar shad­
ing device is configured in such way that an 
endless operation cord is suspended from a pul­
ley which is rotatably supported in a head box, 
and that drive shafts are driven into rotation via 
the pulley on the basis of an operation of the 
operation cord, resulting in shade members be­
ing driven. In said operation device, the opera­
tion cord (16) is made endless by being con­
nected by a connecting section which becomes 
disconnected under a preset first tensile force; 
and between the pulley (15) and the drive shafts 
(11, 12), there is interposed a torque limiter (18) 
that runs idle under a second rotational torque 
which is lower than a first rotational torque pro­
vided by the first tensile force to the pulley.
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OPERATION APPARATUS OF SUNLIGHT SHIELDING APPARATUS, LIFTING

APPARATUS OF ROLL-UP BLIND AND OPERATION PULLEY

TECHNICAL FIELD

5 [0001]

This invention relates to an operation apparatus and a lifting apparatus 

which have a fail-safe function and, more specifically, to (1) an operation 

apparatus of a sunlight shielding apparatus in which an endless operation 

cord suspended from a pulley is operated to perform an lifting operation or

10 transferring operation of a sunlight shielding member, (2) an operation 

apparatus of a sunlight shielding apparatus which supports a head box 

between opposed wall surfaces, and (3) a lifting apparatus of a roll-up blind in 

which a bottom end of a screen is wound up around a weight bar and wound 

off by a lifting cord to allow the screen to move up and down.

15

BACKGROUND ART

[0002]

(1) About an operation apparatus equipped with a fail-safe function

As a kind of an operation apparatus of a horizontal blind, one is known in

20 which an operation cord is suspended from a pulley supported by a head box 

so as to be capable of rotating, and raising or lowering operation and angle­

adjusting operation of slats are performed through operations of the operation 

cord.

[0003]

25 In such a horizontal blind, the pulley is supported on a front surface of

one side of the head box so as to be capable of rotating and the pulley is 

covered with a pulley case. When the operation cord suspended from the 

pulley is operated, the pulley is rotated and a driving shaft is rotated based on 

a rotation of the pulley by way of a gear box within the head box.

1



[0004]

When the driving shaft is rotated, a bottom rail is raised or lowered by way 

of a lifting cord so as to raise or lower the slats. Also, the slats are rotated by 

way of a ladder cord.

5 [0005]

In the above-mentioned horizontal blind, the endless operation cord is 

sometimes caught on a dweller or a household item, so that their behavior is 

unduly restricted. Therefore, an operation apparatus is proposed in which, 

when the operation cord is pulled with a greater force than an operation force

10 applied in usual operations, the pulley is caused to drop off from the head box, 

so that the movement of the dweller is not hindered.

[0006]

Patent document 1 discloses an operation apparatus which is equipped 

with a fail-safe function where, when an excessive downward pull force is

15 applied to the operation cord, the pulley and the pulley case are caused to fall, 

so that hindrance of behavior of a dweller due to an accidental catch of the 

operation cord is prevented.

[0007]

(2) About a case in which a horizontal blind is arranged in a bath room

20 Conventionally, when a horizontal blind is arranged in a bath room, since

it is not possible to fix an attaching bracket for supporting a head box on a wall 

surface by means of a screw, a fixing apparatus that fixes the head box 

between opposed wall surfaces has been in practical use.

[0008]

25 Patent document 2 discloses a fixing apparatus where a moving shaft is

provided to an end portion of a head box so as to be capable of protruding and 

receding, a protrusion length of the moving shaft from the end of the head box 

is adjusted by a rotational operation of a dial, so that the head box is 

provisionally held between wall surfaces, and subsequently, the moving shaft is
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forcibly pressed against the wall surface by a rotational operation of an

operation lever so as to fix the head box between the wall surfaces.

[0009]

In such a horizontal blind, raising or lowering operation and angle­

adjusting operation of slats are performed by operating a ball-chain (operation 

cord) suspended from an end of the head box supported between the wall 

surfaces. .

[0010]

(3) About a roll-up blind

In a roll-up blind, a top end of a screen is attached to a head box, and a 

bottom end of the screen is attached to a weight bar of a round bar shape. A 

lifting cord for raising and lowering the screen is attached, at one end thereof, 

to a back surface of the head box, and, at another end thereof, to a winding 

shaft within the head box so as to be capable of being wound up, via a position 

below the weight bar. The weight bar is supported by the lifting cord which is 

wound around a lower part thereof.

[0011]

When the winding shaft is rotated by an operation apparatus, the lifting 

cord is wound up around the winding shaft, so that the weight bar moves up 

while winding up the screen. When the winding shaft is rotated to wind off the 

lifting cord from the winding shaft, the weight bar moves down while winding 

off the screen.

[0012]

Patent document 3 discloses a roll-up blind where a chip-blind is used as 

a screen.

PRIOR ART DOCUMENT

PATENT DOCUMENT

[0013]
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Patent document 1: USP 6,116,325

Patent document 2: JP 2001-207754A

Patent document 3: JP 2006-283320A

Patent document 4: USP 6,845,803

5
SUMMARY OF THE INVENTION

PROBLEMS TO BE RESOLVED BY THE INVENTION

[0014]

(1) About an operation apparatus equipped with a fail-safe function

10 With the operation apparatus disclosed in Patent document 1, if a load to
(
\ .

the driving shaft increases, even in the usual use, so that the pull force applied 

to the operation cord increases, a possibility arises that the pulley and the 

pulley case drop off.

[0015]

15 When the pulley and the pulley case drop off, it is necessary to set the

operation cord on the pulley again and attach the pulley and the pulley case to 

the head box, which is a cumbersome work.

[0016]

Therefore, an object according to a first aspect of the present invention is

20 to provide an operation apparatus of a sunlight shielding apparatus which is 

equipped with a fail-safe function so as not to hinder behavior of a dweller or 

the like, and, in a usual operation, unnecessary activation of the fail-safe 

function is prevented so that enhanced operability can be realized.

[0017]

25 (2) About a case in which a horizontal blind is arranged in a bath room

With the above-mentioned horizontal blind, when in a state where the 

slats are raised to an upper limit thereof, the ball chain is further operated in a 

direction for raising the slats, an excessively great pull force is applied to the 

4



ball chain. As a result, a problem arises that the head box falls down or a slat 

operation apparatus in the head box is broken.

[0018]

An object according to a second aspect of the present invention is to

5 provide an operation apparatus of a sunlight shielding apparatus where falling 

of the head box or breakage of the operation apparatus due to an operation of 

the operation cord can be prevented.

[0019]

(3) About a roll-up blind

10 With the above-mentioned roll-up blind, the lifting cord suspended from

the head box and wound around the weight bar is sometimes caught on a 

dweller moving in the room or another moving object, so that the movement 

thereof is interfered.

[0020]

15 Patent document 4 discloses a blind whose lifting cord is attached to the

head box by way of a joint apparatus. The joint apparatus is so configured 

that a connection state of the lifting cord and the head box is canceled when an 

excessively great pull force is applied to the lifting cord.

[0021]

20 However, there is a problem that if an excessively great force is applied to

the lifting cord in a raising operation of the blind, the joint apparatus is 

sometimes divided, so that the bottom rail falls down.

An object according to a third aspect of the present invention is to provide 

a lifting apparatus of a roll-up blind which does not hinder a movement of a

25 dweller or the like due to an accidental catch of the lifting cord, and which can 

prevent the lifting cord from splitting in the raising operation of the screen. 

[0022]

That is, the present invention provides an operation cord or a lifting cord 

where even if an excessive pull force is applied, hindrance of movement of a 
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dweller or the like as well as breakage of the operation apparatus or the lifting 

apparatus can be prevented.

MEANS FOR SOLVING THE PROBLEMS

[002 3 ]

The problems noted above can be solved by any one of the first to fourth 

aspects of the present invention. The contents described below with respect to 

the first to fourth aspects can be combined with one another, and excellent 

effects are obtained by combining them. The object and the effect of the first 

aspect can be achieved by the contents of the first aspect, the object and the 

effect of the second aspect can be achieved by the contents of the second 

aspect, and the object and the effect of the third aspect can be achieved by the 

contents of the third aspect. The fourth aspect is related to an operation pulley 

which can be used in the first to third aspects.

[0024]

According to the first aspect of the present invention, an operation 

apparatus of a sunlight shielding apparatus is provided in which an operation 

cord of an endless type is suspended from a pulley supported so as to be 

capable of rotating in a head box, and a driving shaft is rotated based on an 

operation of the operation cord by way of the pulley so as to drive a shielding 

member, wherein the operation cord is made into an endless type by coupling 

via a coupling section which is configured to be decoupled with a 

predetermined first pull force, and a torque limiter is interposed between the 

pulley and the driving shaft, the torque limiter being configured to run idle with 

a second rotation torque which is smaller than a first rotation torque which is 

exerted on the pulley by the first pull force.

[0025]

Preferably, the torque limiter comprise a transmission shaft configured to 

transmit a rotation torque of the pulley to the driving shaft; and biasing means 

interposed between the pulley and the transmission shaft and configured to 

6



transmit the rotation torque of the pulley to the transmission shaft based on a 

friction force, wherein the biasing means is configured to run idle relative to 

the transmission shaft with the second rotation torque.

[0026]

5 Preferably, torque ripple generation means is disposed between the biasing

means and the transmission shaft, the torque ripple generation means being 

configured to generate a torque ripple when it runs idle relative to the 

transmission shaft.

Preferably, a clutch apparatus is disposed between the transmission shaft

10 and the driving shaft, the clutch apparatus being configured to select a rotation 
(

direction of the driving shaft.

[0027]

Preferably, the biasing means is formed of a helical torsion spring.

[0028]

15 According to the second aspect of the present invention, an operation

apparatus of a sunlight shielding apparatus is provided in which a head box is 

provided, at both ends thereof, with fixing apparatuses having shafts 

protruding toward wall surfaces opposed to each other, the head box is fixed 

between the wall surfaces with a pushing force of the shafts, an endless-type

- . 20 operation cord is suspended from an operation unit (operation apparatus) 

disposed in the head box, and a sunlight shielding member supported by the 

head box is driven by an operation of the operation cord, wherein the operation 

unit is provided with a torque limiter which limits a sum of a pull force exerted 

on the head box based on the operation of the operation cord and a weight of

25 the sunlight shielding apparatus exerted on the head box to a range not 

exceeding a retention force due to the pushing force of the fixing apparatus. 

[0029]

Preferably, the operation cord is formed into an endless type by way of a 

coupling section and provided, at the coupling section, with coupling

7



5

10

15

20

25

cancellation means which cancels a coupling with a smaller pull force than a

pull force causing the head box to fall.

[0030]

Preferably, the torque limiter comprises a pulley configured to be rotated 

based on the operation of the operation cord; a driving gear configured to be 

rotated based on a rotation of the pulley; and torque absorbing means 

interposed between the pulley and the driving gear and configured to limit a 

rotation torque exerted on the pulley.

[0031]

Preferably, the torque absorbing means is provided with a cam member 

configured to rotate integrally with the pulley; a concave/convex portions 

provided to the cam member and the driving gear, respectively, and configured 

to engage with each other; and biasing means configured to hold an 

engagement of the concave/convex portions elastically.

[0032]

Preferably, a sunlight shielding apparatus is configured such that a head 

box is provided, at both ends thereof, with fixing apparatuses having shafts 

protruding toward wall surfaces opposed to each other, the head box is fixed 

between the wall surfaces with a pushing force of the shafts, an operation 

cored is suspended from an operation unit disposed in the head box, the 

operation cord being formed into an endless type by means of a coupling 

section, and a sunlight shielding member supported by the head box is driven 

by an operation of the operation cord, wherein the coupling section is provided 

with coupling cancellation means which limits a sum of a pull force exerted on 

the head box based on the operation of the operation cord and a weight of the 

sunlight shielding apparatus exerted on the head box to a range not exceeding 

the pushing force of the fixing apparatuses.

[0033]

8
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Preferably, the fixing apparatuses are provided with biasing means 

configured to provide the shafts with a constant biasing force as the pushing 

force; and a cam mechanism configured to switch between a state in which the 

biasing force is supplied to the shafts and a state in which the biasing force is 

not supplied to the shafts.

[0034]

Preferably, at least one of the pull force exerted on the head box based on 

the operation of the operation cord, the weight of the sunlight shielding 

apparatus exerted on the head box, and a pull force with which a coupling of 

the coupling section of the operation cord is canceled is set with a safety factor 

taken into account.

[0035]

According to the third aspect of the present invention, in a roll-up blind, a 

screen is suspended from a head box, a weight bar is suspended from a bottom 

of the screen, a lifting cord is wound around a lower part of the weight bar, an 

end of the lifting cord is fixed to the head box, and another end of the lifting 

cord is raised or lowered by a winding apparatus in the head box so as to wind 

up the screen around the weight bar or wind off to raise or lower the screen, 

and the head box is provided with an operation apparatus configured to rotate 

a driving shaft of the winding apparatus by means of an operation of an 

operation cord, wherein a cord joint is attached to the lifting cord, the cord 

joint being configured to enable the lifting cord to be split with a pull force 

which is greater than a pull force exerted in a usual operation of the operation 

cord, and the operation apparatus is provided with a transmission torque 

limiting apparatus configured to interrupt transmission of an operation force to 

the driving shaft in advance of a division of the cord joint.

[0036]

Preferably, the operation apparatus is provided with a pulley on which the 

operation cord is mounted, and a torque limiter is interposed, as the 
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transmission torque limiting apparatus, between the pulley and the driving 

shaft, the torque limiter being configured to inhibit the division of the cord joint 

due to the operation of the operation cord.

[0037]

Preferably, the operation apparatus is provided with a pulley on which the 

operation cord is mounted, the operation cord is provided with a coupling 

section configured to couple the operation cord into an endless type, and the 

coupling section is provided with a retention force which breaks down in 

advance of the division of the cord joint when the operation cord is operated, so 

that the coupling section serves as the transmission torque-limiting apparatus. 

[0038]

Preferably, the retention force of the coupling section is set at a value 

higher than a retention force of the torque limiter.

Preferably, the cord joint is provided with a pair of joint main bodies 

configured to be attached with end portions of the lifting cord; fitting convex 

portions provided on the joint main bodies; and a coupling member configured 

to fit elastically with the fitting convex portions of the joint main bodies so as to 

couple the joint main bodies.

[0039]

According to the fourth aspect of the present invention, an operation 

pulley capable of being assembled in an operation apparatus of a sunlight 

shielding apparatus is provided, the operation pulley comprising a tubular 

pulley; a ball chain configured to be mounted on the pulley; and a gear shaft or 

transmission shaft, wherein the ball chain is coupled via a coupling section 

into an endless type, the coupling section being configured to be decoupled 

with a predetermined first force, the pulley is provided, on an outer peripheral 

surface thereof, with a number of concavities configured to engage with balls of 

the ball chain, and, in an inward direction on an end surface of an input side, 

a flange formed integrally with the outer peripheral surface so as to be tubular 

10



toward an output side, and is engaged, at an opening on the output side, with 

the gear shaft or the transmission shaft so as to be capable of rotating relative 

to each other with friction, and a slippage torque between the pulley and the 

gear shaft or the transmission shaft is smaller than a first rotation torque

5 exerted on the pulley with the first pull force.

Preferably, the gear shaft or the transmission shaft is provided with a 

tubular portion on the pulley side, the tubular portion being provided with a 

groove or a snap portion at a front end of a peripheral surface thereof, so that 

the gear shaft or the transmission shaft engages with the flange and is

10 rotatably supported.

Preferably, the gear shaft obtains a friction force by being provided with a 

helical torsion spring in a tubular portion on the pulley side, and causes an 

end portion of the helical torsion spring to protrude in an outward direction so 

as to engage with an inner diameter of the pulley.

15 Preferably, a tubular cam member is provided so as to be capable of

rotating and moving in an axial direction and a disc spring or a coil spring is 

disposed between the cam member and the pulley so as to bias them, whereby 

obtaining the friction force.

20 EFFECT OF THE INVENTION

[0040]

According to the present invention, an operation cord or a lifting cord is 

provided where even if an excessive pull force is applied, hindrance of 

movement of a dweller or the like as well as breakage of the operation

25 apparatus or the lifting apparatus can be prevented. More specifically, the 

following effects can be obtained through the first to third aspects of the 

present invention.

[0041]

11
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According to the first aspect of the invention, it is possible to provide an 

operation apparatus of a sunlight shielding apparatus which is equipped with a 

fail-safe function so as not to hinder behavior of a dweller or the like, and, in a 

usual operation, unnecessary activation of the fail-safe function is prevented, 

so that enhanced operability can be realized.

[0042]

According to the second aspect of the invention, it is possible to provide an 

operation apparatus of a sunlight shielding apparatus where falling of the head 

box or breakage of the operation apparatus due to an operation of the 

operation cord can be prevented.

[0043]

According to the third aspect of the invention, it is possible to provide a 

lifting apparatus of a roll-up blind which does not hinder a movement of a 

dweller or the like due to an accidental catch of the lifting cord, and which can 

prevent the lifting cord from splitting in a raising operation of the screen.

BRIEF DESCRIPTION OF THE DRAWINGS

[0044]

Fig. 1 is a front view of a pleated screen according to a first embodiment of 

a first aspect of the present invention;

Fig. 2 is a plan view of the pleated screen according to the first 

embodiment of the first aspect of the present invention;

Fig. 3 is a sectional view of an operation apparatus according to the first 

embodiment of the first aspect of the present invention;

Fig. 4 is an exploded perspective view of a torque limiter according to the 

first embodiment of the first aspect of the present invention;

Fig. 5 is a front view of the torque limiter according to the first 

embodiment of the first aspect of the present invention;

12
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Fig. 6 is a front view of a ball chain according to the first embodiment of

the first aspect of the present invention;

Fig. 7 is an exploded perspective view of a coupling section of the ball 

chain according to the first embodiment of the first aspect of the present 

invention;

Fig. 8 is a sectional view of a torque limiter of a second embodiment of the 

first aspect of the present invention;

Fig. 9 is an exploded perspective view of the torque limiter of the second 

embodiment of the first aspect of the present invention;

[0045]

Fig. 10 is a front view of a horizontal blind of a first embodiment according 

to a second aspect of the present invention;

Fig. 11 is a side view of the horizontal blind of the first embodiment 

according to the second aspect of the present invention;

Fig. 12 is a plan view of the horizontal blind of the first embodiment 

according to the second aspect of the present invention;

Fig. 13 is a front view of an operation unit of the first embodiment 

according to the second aspect of the present invention;

Fig. 14 is an exploded perspective view of a torque limiter of the first 

embodiment according to the second aspect of the present invention;

Fig. 15 is a sectional view of the torque limiter of the first embodiment 

according to the second aspect of the present invention;

Fig. 16 is a sectional view showing an operation of the torque limiter of the 

first embodiment according to the second aspect of the present invention;

Fig. 17 is a front view of a ball chain of the first embodiment according to 

the second aspect of the present invention;

Fig. 18 is an exploded perspective view of a coupling section of the ball 

chain of the first embodiment according to the second aspect of the present 

invention;
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Fig. 19 is an exploded perspective view of another coupling section of the 

ball chain of a second embodiment according to the second aspect of the 

present invention;

[0046]

Fig. 20 is a front view of a roll-up blind of an embodiment according to a 

third aspect of the present invention;

Fig. 21 is a side view of the roll-up blind of the embodiment according to 

the third aspect of the present invention;

Fig. 22 is a side view of a screen in a raised state of the embodiment 

according to the third aspect of the present invention;

Fig. 23 is a front view of a cord joint of the embodiment according to the 

third aspect of the present invention;

Fig. 24 is an exploded perspective view of the cord joint of the embodiment 

according to the third aspect of the present invention;

Fig. 25 is a side view of a joint main body of the embodiment according to 

the third aspect of the present invention;

Fig. 26 is a sectional view of a base end portion of a fitting convex portion 

of the embodiment according to the third aspect of the present invention;

Fig. 27 is a front view of a coupling member of the embodiment according 

to the third aspect of the present invention;

Fig. 28 is a rear view of the coupling member of the embodiment according 

to the third aspect of the present invention;

Fig. 29 is a sectional view taken along line D-D in Fig. 27 of the 

embodiment according to the third aspect of the present invention;

Fig. 30 is a sectional view taken along line E-E in Fig. 27 of the 

embodiment according to the third aspect of the present invention;

Fig. 31 is a sectional view taken along line F-F in Fig. 29 of the 

embodiment according to the third aspect of the present invention;

14



Fig. 32 is a sectional view showing a fitting state of the coupling member 

and a fitting convex portion of the embodiment according to the third aspect of 

the present invention;

Fig. 33 is a sectional view of an operation apparatus of the embodiment

5 according to the third aspect of the present invention;

Fig. 34 is an exploded perspective view of a torque limiter of the 

embodiment according to the third aspect of the present invention; and

Fig. 35 is an exploded perspective view of a coupling section of a ball chain 

of the embodiment according to the third aspect of the present invention.

10

EMBODIMENTS FOR CARRYING OUT THE INVNENTION

[0047]

Various embodiments of the present invention will be described below.

Though embodiments based on the first to third aspects of the present

15 invention will be described for convenience sake, embodiments having two or 

more of the features of the first to third aspects are also feasible. Accordingly, 

the embodiments based on the first to third aspects of the present invention 

shown below can be combined with one another. Also, as to the reference 

symbols assigned to the elements, same numbers are sometimes assigned to 

20 different elements in different embodiments.

[0048]

(First embodiment of a first aspect of the present invention)

Hereafter a first embodiment of a first aspect of the present invention will 

be described according the drawings. In a pleated screen shown in Figs. 1 and 

25 2, an upper screen 2 is suspended from a head box 1, and a middle rail 3 is

attached to a bottom end of the upper screen 2. A lower screen 4 is suspended 

from the middle rail 3, and a bottom rail 5 is attached to a bottom end of the 

lower screen 4.

15



5

10

15

20

25

The upper screen 2 is made of a translucent material such as a lace fabric 

so as to be foldable in a zigzag manner, and the lower screen is 4 is made of a 

material having a light-shielding property so as to be foldable in a zigzag 

manner.

[0050]

First and second lifting cords 6, 7 are inserted in both ends of the upper 

screen 2 in a width direction thereof, and the bottom end of the first lifting cord 

6 is attached to the middle rail 3. The second lifting cord 7 passes through the 

middle rail 3 and is further inserted in the bottom screen 4 and a bottom end 

thereof is attached to the bottom rail 5.

[0051]

Top end portions of the first and second lifting cords 6, 7 are wound 

around first and second winding shafts 9, 10, respectively, and attached 

thereto, the first and second winding shafts 9, 10 being supported within the 

head box 1 by a supporting member 8 so as to be capable of rotating. That is, 

as shown in Fig. 2, the winding shafts 9, 10 are supported within the head box 

1 so as to be capable of rotating by the supporting member 8 in a state where 

they extend in parallel to each other in a position above the first and second 

lifting cords 6, 7.

[0052]

The top end portion of the first lifting cord 6 is wound around the first 

winding shaft 9, the top end portion of the second lifting cord 7 is wound 

around the second winding shaft 10, and the first and second lifting cords 6, 7 

are wound in opposite directions to each other around the first and second 

winding shafts 9, 10. Further, the first and second lifting cords 6, 7 are so 

configured as to be wound up or wound off in a helical manner, based on 

rotations of the first and second winding shafts 9, 10.

[0053]
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A first driving shaft 11 of a hexagonal rod shape is inserted in the first 

winding shaft 9 so as not to be capable of rotating relative to each other, and 

similarly, a second driving shaft 12 of a hexagonal rod shape is inserted in the 

second winding shaft 10 so as not to be capable of rotating relative to each 

other. They are so configured that when the first driving shaft 11 is rotated in 

a direction for raising the first lifting cord 6, the first lifting cord 6 is wound up 

around the first winding shaft 9, and when the second driving shaft 12 is 

rotated in a direction for raising the second lifting cord 7, the second lifting 

cord 7 is wound up around the second winding shaft 10.

[0054]

To one end portion of the head box 1 is attached an operation apparatus 

13 configured to rotate the first and second driving shafts 11,12. As shown in 

Fig.3, a pulley 15 is supported so as to be capable of rotating on a base end 

side within a case 14 of the operation apparatus 13, and a ball chain 16 of an 

endless type is mounted on the pulley 15 and suspended downward therefrom. 

The pulley 15 can be operated to rotate by an operation of the ball chain 16. 

[0055]

As shown in Fig.4, the pulley 15 is provided with a gear shaft 17 and a 

limit spring 18 composed of a helical torsion spring so as to be equipped with a 

function as a torque limiter. That is, the gear shaft 17 is supported so as to be 

capable of rotating by the case 14, and the limit spring 18 is mounted on an 

outer peripheral surface of the gear shaft 17. Further, the gear shaft 17 is 

inserted into the pulley 15 of a tubular shape, and, as shown in Fig. 5, both 

end portions of the limit spring 18 are engaged with locking portions 15a 

formed on an inner peripheral surface of the pulley 15.

[0056]

In the above configuration, the pulley 15 and the gear shaft 17 are usually 

rotated integrally with each other based on a friction force between the limit 

spring 18 and the gear shaft 17. Further, in a state where a load exerted on
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the gear shaft 17 is increased and thus rotation of the gear shaft is inhibited,

the limit spring 18 runs idle relative to the gear shaft 17.

[0057]

A gear 17a is formed integrally with the gear shaft 17, and a transmitting 

gear 19 supported so as to be capable of rotating by the case 14 meshes with 

the gear 17a. Therefore, when the pulley 15 is rotated, the transmitting gear 

19 is rotated.

[0058]

A pair of first and second clutch gears 20, 21 mesh with the transmitting 

gear 19, the clutch gears 20, 21 being supported so as to be capable of rotating 

by the case 14 on both sides in a radial direction of the transmitting gear 19. 

When the transmitting gear 19 is rotated, the first and second clutch gears 20, 

21 are rotated in a same direction.

[0059]

In a front end side of the case 14, first and second transmitting clutches 

(clutch apparatuses) 22, 23 of a same configuration are housed, and input 

shafts 24 of the first and second transmitting clutches 22, 23 are fitted in 

central portions of the first and second clutch gears 20, 21. Therefore, when 

the first and second clutch gears 20, 21 are rotated, the input shafts 24 of the 

first and second transmitting clutches 22, 23 are rotated in a same direction. 

[0060]

The first and second transmitting clutches 22, 23 are each equipped with 

a known function of transmitting a rotation in only one direction of each of the 

input shafts 24 to each of output shafts 25, and the directions of rotations 

transmitted are opposite to each other. An end portion of the first driving shaft 

11 is fitted in an output shaft 25 of the first transmitting clutch 22, and an end 

portion of the second driving shaft 12 is fitted in an output shaft 25 of the 

second transmitting clutch 23.

[0061]
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In the above configuration, when the ball chain 16 is rotated in one 

direction, only the second driving shaft 12 is rotated, so that the second 

winding shaft 10 is rotated in a direction for winding up the second lifting cord 

7. Further, when the ball chain 16 is rotated in an opposite direction, only the 

5 first driving shaft 11 is rotated, so that the first winding shaft 9 is rotated in a 

direction for winding up the first lifting cord 6.

[0062]

The first and second driving shafts 11,12 are inserted in a stopper 

apparatus 26 at a middle portion of the head box 1. The stopper apparatus 26 

10 has a known function of switching between a state in which self-weight falling 

of the middle rail 3 and the bottom rail 5 is prevented when the ball chain 16 is 

released after a raising operation of the middle rail 3 or the bottom rail 5 is 

performed and a state in which the self-weight falling of each of the middle rail 

3 and the bottom rail is allowed.

15 [0063]

As shown in Figs. 1 and 2, the first and second driving shafts 11, 12 are 

inserted in a governor apparatuses 27, 28, respectively, at a position lateral to 

the stopper apparatus 26. The governor apparatuses 27, 28 control a rotation 

speed of the first and second driving shafts 11, 12 at or below a predetermined 

20 value so as to suppress a lowering speed of the middle rail 3 and the bottom 

rail 5 during their self-weight falling.

[006 4]

On another end portion of the head box 1 is disposed a lower limit 

apparatus 29 configured to set a maximum wound-off amount of the second 

25 lifting cord 7 from the second winding shaft 10 so as to set a lower limit 

position of the bottom rail 5.

[0065]

Next, a specific configuration of the ball chain 16 will be described 

referring to Figs. 6 and 7. As shown in Fig. 6, the ball chain 16 is provided 
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with a cord 30 made of polyester, on which balls 31 are molded of a synthetic 

resin at regular intervals. Each of the balls 31 is formed such that a solid body 

of a prolate spheroid shape is formed by a molding machine on a surface of the 

cord 30, so that each ball 31 is fixed to the cord 30 immovably.

[0066]

Both end portions of the cord 30 are coupled with each other via a 

coupling section 32, so that the ball chain 16 is formed into an endless type. 

As shown in Fig. 7, the coupling section 32 has a configuration where two first 

coupling members 33 of a same structure are coupled by means of a second 

coupling member 34 of a tubular shape.

[0067]

The first coupling member 33 is configured such that a hemispherical 

portion 36 having a shape of a half of the ball 31 is formed through outsert 

molding on one end of a coupling cord 35 made of a same material as that of 

the cord 30, and a first fitting portion 37 is formed on another end. A ball 38 

of a same shape as that of the ball 31 is fixed between the hemispherical 

portion 36 and the first fitting portion 37, and a distance between the first 

fitting portion 37 and the ball 38 as well as a distance between the ball 38 and 

the hemispherical portion 36 are identical with a distance between the balls 31. 

[0068]

The hemispherical portion 36 and the first fitting portion 37 are molded, 

on both end portions of the coupling cord 35, of a same synthetic resin as that 

of the ball 31. A base end portion of the first fitting portion 37 is formed into a 

same hemispherical shape as that of an end portion of the ball 31, and a fitting 

convex portion 39 of a round rod shape is formed through outsert molding on a 

front end portion of the first fitting portion 37.

[0069]

On an outer peripheral surface of a front end portion of the fitting convex 

portion 39, diametrically swelled portions 40 are formed line-symmetrically 
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with respect to a center of the round rod, and a groove 41 with a semicircular 

cross-section is formed at a middle position of each of the diametrically swelled 

portions 40. At a base end portion of the fitting convex portion 39, rotation 

restricting portions 42 each protruding in a radial direction of the round rod 

are formed line-symmetrically with respect to the center. Further, each 

rotation restricting portion 42 is formed in a position apart by 45 degrees from 

the groove 41 in a circumferential direction with respect to a center of the 

fitting convex portion 39.

[0070]

The second coupling member 34 is molded of a same synthetic resin as 

that of the first fitting portion 37 and the balls 31, 38 into a tubular shape, and 

opening portions 43 on both sides are each formed into a log shape which 

allows a front end portion of the fitting convex portion 39 including the 

diametrically swelled portion 40 to be inserted therein. Further, the opening 

portions 43 are shaped such that directions of the log shapes are rotated by 90 

degrees from each other with respect to the center of the tube.

[0071]

In order to couple the first coupling member 33 and the second coupling 

member 34 together, the fitting convex portion 39 of the first fitting portion 37 

is inserted into one of the opening portions 43 of the second coupling member 

34, and subsequently, the first fitting portion 37 is rotated by 90 degrees in a 

clockwise direction relative to the second coupling member 34.

[0072]

Also, in another opening portion 43 of the second coupling member 34, the 

fitting convex portion 39 of the first coupling member 33 is inserted and 

rotated by 90 degrees so as to be positioned. Thus, as shown in Fig. 6, the first 

coupling members 33 are coupled with each other with the second coupling 

member 34 in-between.

[0073]
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In this state, the diametrically swelled portion 40 of the fitting convex 

portion 39 of each first coupling member is held within the second coupling 

member 34. A holding force for this is set such that the fitting convex portion 

39 does not come off from the second coupling member 34 with a force exerted

5 thereon when one part of the ball chain 16 suspended from the pulley 15 is 

pulled down in a usual operation of raising or lowering the screen.

[0074]

Further, in a case where a rotation of the first driving shaft 11 or the 

second driving shaft 12 is hindered, so that a force to operate the ball chain 16 

10 is increased, whereby a rotation torque exerted on the pulley 15 by the force 

exceeds a slippage torque of a torque limiter incorporated in the pulley 15, the 

torque limiter is activated. Accordingly, the pulley 15 and the gear shaft 17 

run idle, so that a large pull force is not applied to the ball chain 16. In an 

example, a maximum value of the slippage torque of the torque limiter is set at 

15 65 N-crn, a radius of the pulley 15 is set at 10.2 mm, and a minimum value of a

dividing force of the ball chain (corresponding to a first pull force) is set at 65 N. 

In this case, a torque exerted on the pulley 15 from the ball chain 16 is at least

66.3 N-cm, exceeding the slippage torque (65 N-cm) of the torque limiter, so 

that an excessive pull force is prevented from being applied to the coupling

20 section 32 of the ball chain 16, which provides an advantage that unnecessary 

division of the coupling section 32 in a usual operation is prevented.

[0075]

On the other hand, when the ball chain 16 is caught on a dweller or the 

like, so that a great pull force (first pull force; 65 N to 95 N in this embodiment) 

25 exceeding a usual pull force is applied to both parts of the ball chain 16 

suspended from the pulley 15, the opening portion 43 is expanded by the 

diametrically swelled portions 40 of the fitting convex portion 39 due to 

elasticity of the synthetic resin of the second coupling member 34. Accordingly, 

the fitting convex portion 39 comes off from the second coupling member 34.
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An outer shape in a state where the first fitting portions 37 are fitted on 

both sides of the second coupling member 34 is so set as to be same as that of 

the ball 31. The hemispherical portions 36 of the first coupling members 33 

are fused to hemispherical portions 31 formed through outsert molding on both 

ends of the cord 30, so that balls having a same shape as that of the ball 31 

are formed. When the first coupling members 33 are coupled with each other 

via the second coupling member 34, the ball chain 16 of an endless type is 

formed.

[0077]

In the ball chain 16 thus configured, balls of a same shape are formed at 

regular intervals over an entire length of the cord 30 of the ball chain 16 and 

the coupling cord 35 of the coupling section 32. Therefore, the ball chain 16 

can be rotated endlessly around the pulley 15.

[0078]

Now, behavior of the pleated screen configured as described above will be 

described. When one part of the ball chain 16 is pulled down, only the second 

driving shaft 12 is rotated, so that the second lifting cord 7 is wound up 

around the second winding shaft 10, and thus, the bottom rail 5 is raised. 

When the ball chain 16 is released after the bottom rail 5 is raised to a desired 

level, the bottom rail 5 is held at the desired level due to the function of the 

stopper apparatus 26 for preventing self-weight falling.

[0079]

When the ball chain 16 in this state is pulled in one direction and then 

released, the function for preventing self-weight falling of the stopper 

apparatus 26 is canceled, so that the bottom rail 5 is lowered due to self-weight 

falling. When the other part of the ball chain 16 is pulled down, only the first 

driving shaft 11 is rotated, so that the first lifting cord 6 is wound up around 

the first winding shaft 9, and thus, the middle rail 3 is raised. When the ball 
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chain 16 is released after the middle rail 3 is raised to a desired level, the 

middle rail 3 is held at the desired level due to the function of the stopper 

apparatus 26 for preventing self-weight falling.

[0080]

When the ball chain 16 in this state is pulled in the other direction and 

then released, the function for preventing self-weight falling of the stopper 

apparatus 26 is canceled, so that the middle rail 3 is lowered due to self-weight 

falling. With the pleated screen configured as described above, the following 

advantages are obtained.

(1) In a case where the ball chain 16 is caught on a dweller or the like, the 

first coupling member 33 and the second coupling member 34 in the coupling 

section 32 come off from each other. Therefore, the ball chain 16 can be 

equipped with a fail-safe function.

(2) In a case where a load on the first driving shaft 11 or the second driving 

shaft 12 is increased so as to hinder a rotation thereof in a usual operation, the 

pulley 15 runs idle relative to the gear shaft 17, so that an excessive pull force 

is prevented from being applied to the coupling section 32 of the ball chain 16. 

Therefore, unnecessary coming off of the coupling section 32 in a usual 

operation can be prevented.

(3) Since unnecessary coming off of the coupling section 32 in a usual 

operation can be prevented, it is possible to set the pull force low with which 

the coupling section 32 comes off, and thus, to cause the coupling section 32 

to come off certainly when the ball chain 16 is caught on a dweller or the like.

(4) Since the pulley 15 is provided with a function of a torque limiter, even 

if an excessive pull force is applied to the ball chain 16, the pull force is 

absorbed by the torque limiter, so that it is never transmitted to a mechanism 

in the operation apparatus 13. Therefore, failure of the operation apparatus 13 

due to an excessive pull force can be prevented from occurring.

[0081]
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(Second embodiment of a first aspect of the present invention)

Figs. 8 and 9 show a second embodiment of a torque limiter. In the torque 

limiter of this embodiment, a disc spring is employed in place of the limit 

spring 18 of the first embodiment. In Fig. 8, the left side (pulley 55 side) is an 

input side and the right side (gear shaft 51 side) is an output side. The pulley 

55 is provided, on an outer peripheral surface thereof, with a number of 

concave portions 67 configured to engage with the balls of the ball chain 16. A 

flange 61 is formed integrally with an outer peripheral surface on an end 

surface on the input side of the pulley 55 in an inward direction. The pulley 55 

is shaped into tubular toward the output side. The pulley 55 is engaged, at an 

opening on the output side, with a gear shaft 51 with friction so as to be 

capable of rotating relative to each other. The pulley side of the gear shaft 51 

is formed into a tubular shape, and a groove 65 is formed at front end of a 

peripheral surface thereof. A convex portion 63 is formed on the flange 61. 

The groove 65 and the convex portion 63 engage with each other, so that the 

gear shaft 51 is supported so as to be capable of rotating relative to the pulley 

55.

[0082]

In more detail, the gear shaft 51 is supported so as to be capable of 

rotating by a case 14 similar to that in the first embodiment, whose gear 51a 

meshes with the transmitting gear 19. A cam member 52 is supported on a 

front end side of the gear shaft 51 so as to be capable of rotating and moving in 

an axial direction of the gear shaft 51, and concave/convex portions 54a, 54b 

configured to be capable of meshing with each other in the direction of the gear 

shaft 51 are formed, respectively, on opposed side surfaces of the cam member 

52 and a flange portion 53 of the gear shaft 51 in a circumferential direction. 

[0083]

A pulley 55 is fitted so as to be capable of rotating on a front end portion of 

the gear shaft 51, the pulley having a tubular shape covering the cam member 
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52. Convex portions 56 formed on an outer peripheral surface of the cam 

member 52 at regular intervals engage with concave portions 57 formed on an 

inner peripheral surface of the pulley 55, so that the cam member 52 is rotated 

integrally with the pulley 55 and supported so as to be capable of moving in an 

axial direction relative to the pulley 55.

[0084]

A disc spring 58 is disposed between the cam member 52 and the pulley 

55, and the cam member 52 is biased toward the flange portion 53 in a 

direction of the gear shaft 51 by the disc spring 58 using the pulley 55 as a 

fulcrum. Therefore, the concave/convex portions 54a, 54b of the cam member 

52 and the flange portion 53 engage with each other due to a biasing force of 

the disc spring 58, so that a rotation of the pulley 55 is transmitted to the gear 

shaft 51 by way of the cam member 52.

[0085]

Further, if a rotation of the gear shaft 51 is hindered, the cam member 52 

runs idle relative to the gear shaft 51, with the concave/convex portion 54a of 

the cam member 52 hurdling the concave/convex portion 54b of the flange 

portion 53. Accordingly, even if an excessively great operation torque is exerted 

on the pulley 55, the operation torque is absorbed by the idle run of the cam 

member 52.

[0086]

With the torque limiter configured as described above, advantages similar 

to those of the torque limiter in the first embodiment can be obtained, and the 

following advantage can be further obtained. (1) When the cam member 52 

runs idle relative to the gear shaft 51, the concave / convex portion 54a of the 

cam member 52 runs idle while hurdling the concave/convex portion 54b of 

the flange portion 53 (torque ripple generation means). Therefore, the operator 

can know the idle run of the pulley 15 through a variation in an operation force
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to rotate the pulley 15 and collision noises generated continuously when the

concave/convex portion 54b hurdles the concave/convex portion 54b.

[0087]

The embodiment described above may be carried out in the following 

manners.

- The ball chain may be replaced with an operation cord equipped with a 

fail-safe function.

- Embodying is possible in a horizontal blind, a roll-up curtain, a vertical 

blind and the like other than the pleated screen.

- A coil spring, a rubber material having elasticity may be used for the 

torque limiter in place of the limit spring and the disc spring.

- Highly viscous oil may be filled between the pulley and the gear shaft to 

obtain a friction force.

Note that the first embodiment may be carried out in the following 

manners as examples of values realizing child safety.

- Radius of the pulley 15: 30 mm;

- Maximum value of operating torque (slippage torque) of the torque 

limiter: 40 N-cm;

- Dividing force of the coupling section 32 of the ball chain 16: 15 N 

(Maximum torque exerted on the pulley from the chain is 45 N-cm). 

[0088]

Technical thoughts other than the claims that can be conceived of based 

on the embodiments above.

(Additional statement 1)

An operation apparatus of a sunlight shielding apparatus in which an 

operation cord of an endless type is suspended from a pulley supported in a 

head box so as to be capable of rotating, and a driving shaft is rotated via the 

pulley based on an operation of the operation cord, whereby a shielding 

member is driven, wherein the pulley is provided with a torque limiter.
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(First embodiment of a second aspect of the present invention)

Hereafter a first embodiment of a second aspect of the present invention 

will be described according to the drawings. Referring to Figs. 10 to 12, a 

horizontal blind comprises a number of slats (sunlight shielding member) 3 

supported by ladder cords 2 suspended from a head box 1 and a bottom rail 4 

attached to bottoms of the ladder cords 2.

[0090]

Lifting cords 5 are inserted through the slats 3 in a vicinity of supported 

positions by the ladder cords 2, and the bottom rail 4 are suspended from 

bottoms of the lifting cords 5. Top end portion of each lifting cord 5 is wound 

around a winding shaft 7 which is supported so as to be capable of rotating by 

a supporting member 6 disposed in the head box 1.

[0091]

A lifting shaft 8 of a hexagonal rod shape is inserted in the winding shaft 7 

so as not to be capable of rotating relative to each other. When the lifting shaft 

8 is rotated, the winding shaft 7 is rotated, and when the winding shaft 7 is 

rotated in a direction for winding up the lifting cords 5, the lifting cords 5 are 

wound up around the winding shaft 7 in a helical manner, so that the bottom 

rail 4 and slats 3 are raised. When the winding shaft 7 is rotated in a direction 

for winding off the lifting cords 5, the lifting cords 5 are wound off, so that the 

bottom rail 4 and slats 3 are lowered.

[0092]

Top end portion of each ladder cord 2 is attached to a tilt drum 10 by way 

of a hook 9, and the tilt drum 10 is supported so as to be capable of rotating at 

one end portion of the supporting member 6. A driven gear 11 of a spur gear is 

formed integrally on one side of the tilt drum 10.

[0093]
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At a position lateral to the supporting member 6, a support cap 12 is fixed 

to the head box 1, and the lifting shaft 8 is inserted through the support cap 

12. At a position obliquely downward from the lifting shaft 8, i.e., in a lower 

corner portion of the head box 1, a tilt shaft 13 of a hexagonal rod shape is 

supported by the support cap 12 so as to be capable of rotating, and a driving 

gear 14 configured to mesh with the driven gear 11 is fitted with the tilt shaft 

13 so as not to be capable of rotating. When the tilt shaft 13 is rotated, the tilt 

drum 10 is rotated by way of the driving gear 14 and the driven gear 11.

[0094]

An end of the lifting shaft 8 is coupled with a first output shaft of an 

operation unit 15 which is attached to an end portion of the head box 1, and 

an end of the tilt shaft 13 is coupled with an output shaft of a tilt unit 16. 

Further, an input end of the tilt unit 16 is coupled with a second output shaft 

of the operation unit 15.

[0095]

A pulley 17 is supported by an end portion of the operation unit 15, and a 

ball chain 18 is mounted on the pulley 17. When the ball chain 18 is operated 

to rotate the pulley 17 in a forward or rearward direction, the lifting shaft 8 and 

the tilt shaft 13 are rotated.

[0096]

The operation unit 15 is equipped with a decelerating function of 

decelerating a rotation of the pulley 17 and then transmitting it to the lifting 

shaft 8 and the tilt unit 16, as well as a clutch function of switching between a 

state in which self-weight falling of the slats 3 and the bottom rail 4 is inhibited 

and a state in which the self-weight falling is allowed. The operation unit 15 is 

further equipped with a function of preventing the lifting shaft 8 from rotating 

while the tilt shaft 13 is rotated by way of the tilt unit 16.

[0097]
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The tilt unit 16 is equipped with functions of rotating the tilt shaft 13 

based on a rotation of the second output shaft of the operation unit 15 and of 

not transmitting the rotation of the second output shaft to the tilt shaft 13 

when the tilt shaft 13 is rotated by a predetermined angle, i.e., the slats are so 

rotated that a fully-closed or fully-opened state is attained.

[0098]

Now, behavior of the horizontal blind provided with the operation unit 15 

and the tilt unit 16 thus configured will be described. As shown in Fig. 11, 

when a part of the ball chain 18 suspended on a front side is pulled down 

(direction of arrow A), the tilt shaft 13 is rotated by way of the operation unit 

15 and the tilt unit 16.

[0099]

Then, the tilt drum 10 is rotated in accordance with a rotation of the tilt 

shaft 13, and the slats 3 are rotated by way of the ladder cords 2. At this time, 

the slats 3 are rotated such that convex surfaces thereof are located on an 

interior side of the room.

[0100]

When the tilt shaft 13 is rotated by a predetermined angle, i.e., the slats 3 

are rotated into the fully-opened state where they are almost vertical, a rotation 

of the tilt shaft 13 is stopped, due to an operation of the tilt unit 16, even if 

operation of the ball chain 18 in a same direction is continued.

[0101]

Further, in a time period until the slats 3 reach the fully-closed state, the 

lifting shaft 8 is not rotated due to a working of the operation unit 15. After 

the slats 3 are rotated to the fully-closed state, when the ball chain 18 is 

further operated in the direction of arrow A, the lifting shaft 8 is rotated, so 

that the winding shaft 7 is rotated in the direction for winding up the lifting 

cords 5. Further, the lifting cords 5 are wound up around the winding shaft 7,
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so that the bottom rail 4 is raised, and the slats 3 are raised sequentially by

the bottom rail 4.

[0102]

When the ball chain 18 is released in a state in which the bottom rail 4 

and the slats 3 are raised to a desired level, a rotation of the lifting shaft 8 in a 

direction for winding off the lifting cords is hindered due to a working of the 

operation unit 15, so that self-weight falling of the bottom rail 4 and the slats 3 

is hindered and they are held at the desired level.

[0103]

As shown in Fig. 11, when a part of the ball chain 18 on a rear side is 

pulled down (direction of arrow B), the tilt shaft 13 is rotated by way of the 

operation unit 15 and the tilt unit 16.

[0104]

Then, the tilt drum 10 is rotated.in accordance with a rotation of the tilt 

shaft 13, so that the slats 3 are rotated by way of the ladder cords 2. At this 

time, the slats 3 are rotated such that concave surfaces thereof are located on 

the interior side of the room.

[0105]

When the tilt shaft 13 is rotated by a predetermined angle, i.e., when the 

slats 3 are rotated into a reverse fully-closed state where they are almost 

vertical, a rotation of the tilt shaft 13 is stopped, due to a working of the tilt 

unit 16, even if operation of the ball chain 18 in a same direction is continued. 

[0106]

In a time period until the slats 3 reach the reverse fully-closed state, the 

lifting shaft 8 is not rotated due to the working of the operation unit 15. After 

the slats 3 are rotated to the reverse fully-closed state, when the ball chain 18 

is further pulled in the direction of arrow B, a rotation of the lifting shaft 8 in 

the direction for winding off the lifting cords is allowed due to a working of the 
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operation unit 15, so that the bottom rail 4 and the slats 3 are lowered due to 

their self weights.

[0107]

When, in a state in which the bottom rain 4 and the slats 3 are lowered to 

a desired level, the ball chain 18 is pulled in the direction of arrow A so as to 

set the slats 3 in the fully-closed state, and the ball chain 18 is pulled further 

in a same direction and then released, the operation unit 15 is set in a state to 

hinder a rotation of the lifting shaft 8 in a direction for winding off the lifting 

cords, so that the bottom rail 4 and the slats 3 are held at the desired level. 

[0108]

First and second fixing apparatuses 19a, 19b are attached to both ends of 

the head box 1, and the head box 1 is held between opposed wall surfaces 20 

by way of the first and second fixing apparatuses 19a, 19b.

[0109]

The first fixing apparatus 19a which is attached to a left end portion of the 

head box has an almost known configuration, where when an adjustment dial 

21 is rotated in a forward or rearward direction, a pushing shaft 22 protrudes 

from or recedes into the head box 1.

[0110]

When an operation lever 23 supported so as to be capable of rotating by 

the pushing shaft 22 is rotated in a direction of arrow C in Fig. 12, a biasing 

force of a coil spring is applied to a pushing shaft 22 due to a cam mechanism, 

so that the pushing shaft 22 is biased toward the opposed wall surface 20. 

[0111]

The second fixing apparatus 19b is composed of an adjustment shaft 24 

which is supported so as to be capable of protruding from a case of the 

operation unit 15 toward the wall surface 20 and receding and a spacer 25 

configured to adjust a protrusion length of the adjustment shaft 24. By sliding
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the spacer 25 in upward and downward directions, the protrusion length of the 

adjustment shaft 24 from the case of the operation unit 15 can be adjusted. 

[0112]

Bearing portions 26 are attached, by means of a double-faced adhesive

5 tape or the like, to the wall surfaces 20 to which the head box 1 is attached, 

and the head box 1 is fixed between the bearing portions 26 by means of the 

first and second fixing apparatuses 19a, 19b.

[0113]

In order to fix the head box 1 between the wall surfaces 20 by means of

10 the first and second fixing apparatuses 19a, 19b, firstly, the head box 1 is held 

between the bearing portions 26, and in this state, both spaces between ends 

of the slats 3 and the wall surfaces 20 are adjusted so as to be approximately 

equal to each other through operations of the adjustment dial 21 and the 

adjustment shaft 24, and then, the head box 1 is held provisionally between

15 the bearing portions 26.

[0114]

Next, the operation lever 23 is rotated in the direction of arrow C in Fig. 12, 

so that the pushing shaft 22 is pressed against the bearing portion 26 with the 

biasing force of the coil spring, and the adjustment shaft 24 is pressed against

20 the bearing portion 26 with a counteracting force. As a result, the head box 1 

is held between the wall surfaces 20.

[0115]

Further, in a case where a downward force of 30 N (Newton) is applied to 

pressed surfaces between the pushing shaft 22 and the adjustment shaft 24

25 and the bearing portions 26 due to a product weight, the pushing shaft 22 and 

the adjustment shaft 24 are set such that they are pushed against the bearing 

portions 26 with a constant force of about 60 N. Note that the force of 30 N 

applied to the pressed surfaces between the pushing shaft 22 and the 

adjustment shaft 24 and the bearing portions 26 is assumed to be a force that 

33



5

10

15

20

25

is applied when a window area covered by the product, i.e., a length as well as 

a number of the slats 3 are set to their maximum values.

[0116]

As shown in Fig. 13, a rotation of the pulley 17 is transmitted to a driving 

gear 27 which rotates about a same rotation axis as that of the pulley 17, and 

further transmitted from the driving gear 27 by way of the decelerating 

mechanism and the clutch mechanism to the output shaft of the operation unit 

15.

[0117]

Between the pulley 17 and the driving gear 27 a torque limiter is disposed 

which is configured to set a rotation torque transmitted from the pulley 17 to 

the driving gear 27 at or below a certain value. Describing a specific 

configuration of the torque limiter, the pulley 17 and the driving gear 27 shown 

in Fig. 14 are supported so as to be capable of rotating about a same rotation 

axis and so as not to be capable of moving in a direction of the rotation axis by 

the case of the operation unit 15. A part of the driving gear 27 on a side of the 

pulley 17 is formed into a tubular shape, and a snap portion 91 is formed at a 

front end on a peripheral surface thereof. Slits 93 are formed on both sides of 

the snap portion 91 in a circumferential direction. The snap portion 91 

engages with a convex portion formed on the flange of the pulley 17, so that the 

driving gear 27 is supported so as to be capable of rotating relative to the 

pulley 17.

|0U8]

On a base end side of the driving gear 27, a cam member 28 of a tubular 

shape is supported so as to be capable of rotating as well as moving in an axial 

direction of the driving gear 27, and on opposed side surfaces of a flange 

portion 29 of the driving gear 27 and the cam member 28, a concave/convex 

portion 30b, 30a and a concave/convex portion 30d, 30c configured to be 

capable of meshing with each other in an axial direction of the driving gear 27 
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are formed, respectively, at regular intervals (60 degrees interval with respect to 

a rotation axis).

[0119]

The pulley 17 is formed into a tubular shape that can house the cam

5 member 28, and concave/convex portions 31a, 31b configured to mesh with

each other are formed on an inner peripheral surface of the pulley 17 and an 

outer peripheral surface of the cam member 28, respectively, at regular 

intervals in a circumferential direction. The cam member 28 is configured so 

as to be capable of moving relative to the pulley 17 in an axial direction of the

10 driving gear 27 and so as not to be rotating relative to the pulley due to a fitting 

of the concave/convex portions 31a, 31b.

[0120]

A coil spring 32 is disposed in the cam member 28, and, as shown in Fig.

15, one end of the coil spring 32 abuts on the pulley 17 and another end abuts

15 on the cam member 28. The cam member 28 is biased toward the flange 

portion 29 of the driving gear 27 due to a biasing force of the coil spring 32 

using the pulley 17 as a fulcrum, so that the concave/convex portion 30b, 30a 

and the concave/convex portion 30d, 30c are held at positions where they 

mesh with each other. In this state, the pulley 17 and the driving gear 27 are

20 rotated integrally.

[0121]

If a rotation torque greater than the certain value is exerted on the pulley 

17 in a state in which a rotation of the driving gear 27 is hindered, as shown in 

Fig. 16, the cam member 28 moves toward the pulley 17 against the biasing

25 force of the coil spring 32, so that meshing between the concave/convex 

portions 30a-30d are canceled, and thus, the cam member 28 runs idle relative 

to the driving gear 27. Every time the cam member 28 rotates by 60 degrees, 

meshing of the concave/convex portions 30a-30d and cancellation thereof are 

repeated, so that the cam member 28 runs idle relative to the driving gear 27.
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The cancellation of the meshing of the concave/convex portions 30a-30d is 

so set as to occur when the ball chain 18 is pulled downward with a force 

exceeding 60 N - 70 N taking a tolerance of the torque limiter into account. 

[0123]

As shown in Fig. 17, the ball chain 18 comprises a cord 33 of a polyester 

and balls 34 of a synthetic resin molded on the cord 33 at regular intervals. 

Each of the balls 34 is formed such that a solid body of a prolate spheroid 

shape is formed by a molding machine on a surface of the cord 33, so that each 

ball 34 is fixed to the cord 33 immovably.

[0124]

Both end portions of the cord 33 are coupled with each other via a 

coupling section 35, so that the ball chain 18 is formed into an endless type. 

As shown in Fig. 18, the coupling section 35 is composed of a first coupling 

member 36 and a second coupling member 37.

[0125]

The first coupling member 36 is configured, as shown in Fig. 18, such that 

a hemispherical portion 39 with a shape slightly larger than a half of the ball 

34 is formed through outsert molding on one end of a coupling cord 38 of a 

same material as that of the cord 33, and a first fitting portion 40 is formed so 

as to be solid to tip thereof through outsert molding on another end of the 

coupling cord. The distance between the hemispherical portion 39 and the first 

fitting portion 40 is identical with a distance between the balls 34.

[0126]

A base end portion of the first fitting portion 40 is formed into a 

hemispherical shape similar to an end portion of the ball 34, and a fitting 

convex portion 41 of a round rod shape is formed on a front end portion of the 

first fitting portion 40. A diametrically swelled portion 41a of a flange shape is 

formed at a front end portion of the fitting convex portion 41, and an outer 
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diameter of the diametrically swelled portion 41a is smaller than a maximum 

diameter of a base end portion of a hemispherical shape. A corner portion on a 

front end side of the diametrically swelled portion 41a is made into a 

chamfered portion 41b.

[0127]

The second coupling member 37 is configured such that a hemispherical 

portion 43 of a shape of a half of the ball 34 is formed on one end of a coupling 

cord 42 of a same material as that of the cord 33, and a second fitting portion 

44 is formed on another end of the coupling cord 42. The distance between the 

hemispherical portion 43 and the second fitting portion 44 is identical with the 

distance between the balls 34.

[0128]

The hemispherical portion 43 and the second fitting portion 44 are formed 

of a same material as that of the ball 34 through outsert molding at the both 

end portions of the cord 33. A base end portion of the second fitting portion 44 

is formed into a hemispherical shape similar to the end portion of the ball 34, 

and a fitting hole 45 is formed at a front end portion of the second fitting 

portion 44. A diameter of an innermost portion of the fitting hole 45 is made 

larger than a diameter of an opening portion thereof so as to fit elastically with 

the diametrically swelled portion 41a of the fitting convex portion 41 and to 

hold it.

[0129]

A depth of the fitting hole 45 is made smaller than a half of a length of the 

second fitting portion 44, and the fitting convex portion 41 protrudes by a 

length equal to the depths of the fitting hole 45. A holding force of the fitting 

hole 45 holding the fitting convex portion 41 is set such that a fitting between 

the fitting convex portion 41 and the fitting hole 45 is not broken with a usual 

pull force applied to the ball chain 18 in operations of raising the slats and 

adjusting an angle of the slats.
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Only when a great pull force exceeding the usual pull force is applied to 

the ball chain 18, the fitting between the fitting convex portion 41 and the 

fitting hole 45 is broken due to elasticity of the synthetic resin. In this 

embodiment, the fitting between the fitting convex portion 41 and the fitting 

hole 45 is so set as to be broken with a pull force exceeding a range of 80 N to 

90 N.

[0131]

The hemispherical portions 39, 43 of the first and second coupling 

members 36, 37 are fused to hemispherical portions 34a formed at both ends 

of the cord 33, so that balls of a same shape as that of the ball 34 are formed. 

When the fitting convex portion 41 is fitted in the fitting hole 45, the ball chain 

18 of a endless type is formed.

[0132]

The horizontal blind configured as described above is set as follows. 

Assuming that a pull force of the ball chain 18 with which the torque limiter 

begins to operate is T, a weight of the blind applied to the first and second 

fixing apparatuses 19a, 19b is W, and a holding force to hold the head box 1 

between the wall surfaces 20 with the pushing force of the first and second 

fixing apparatuses 19a, 19b is S, a relation of T + W < S is satisfied. When T is 

70 N and W is 30 N, the holding force S is set at a value exceeding 100 N. 

[0133]

Further, assuming that a pull force with which the coupling section 35 of 

the ball chain 18 is divided is C, a relation of C + W < S is satisfied. Taking a 

safety factor into account for the pull force of the ball chain 18 with which the 

torque limiter begins to operate, a relation of (T χ safety factor) + W < S may be 

satisfied. The safety factor is set at “3”, for example, at “5” talking into account 

decrease in the pushing force of the first and second fixing apparatuses 19a, 
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19b, or at “10” taking into account a situation where the ball chain 18 is pulled 

quickly and furiously,

[0134]

Further, estimating the safety factor as T + W, a relation of (T + W) * safety 

factor < S may be set. When T is 70 N, W is 30 N and the safety factor is 3, the 

holding force S is set at 400 N or so.

[0135]

Relations of T (70 N) + W (30 N) < S (110 N) and C (90 N) + W (30 N) < S 

(140 N) may be both satisfied and further a safety factor as described above 

may be taken into account.

[0136]

Now, behavior of the operation unit 15 configured as described above will 

be described. When the ball chain 18 is operated in the direction of arrow A 

shown in Fig. 11, the slats 3 are rotated first in the direction of the fully-closed 

state, and subsequently the slats 3 are raised. When the ball chain 18 is 

released after the slats 3 are raised to a desired level, self-weight falling of the 

slats 3 and the bottom rail 4 is hindered, so that the slats 3 are held at the 

desired level.

[0137]

When the ball chain 18 is operated in the direction of arrow B shown in 

Fig. 11, the slats 3 are rotated in the direction of the reverse fully-closed state. 

When the ball chain 18 is further operated in a same direction after the slats 3 

are rotated to the reverse fully-closed state, the slats 3 are lowered due to self­

weight falling.

[0138]

When the slats 3 are raised to their upper limit, or when the ball chain 18 

is operated in the direction for raising the slats 3 in a state in which raising of 

the slats is impossible because of a certain obstacle, if a pull force exerted on
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the ball chain 18 exceeds 70 N, the cam member 28 runs idle within the

operation unit 15 relative to the driving gear 27.

[0139]

With the horizontal blind configured as described above, the following

5 advantages are obtained.

(1) Even if an excessively great pull force is applied to the ball chain 18, 

breakage of the operation unit 15 and the slat lifting mechanism can be 

prevented thanks to idle run of the driving gear 27 and the cam member 28 

within the operation unit 15.

10 (2) Due to the idle run of the driving gear 27 and the cam member 28

within the operation unit 15, a pull force applied downwardly to the head box 1 

based on an operation of the ball chain 18 can be made at 55 N or below in 

this embodiment.

(3) A total of a weight applied to the head box 1 and a pull force applied

15 downwardly to the head box 1 based on an operation of the ball chain 18 can 

be made smaller than a pushing force for supporting the head box 1 between 

the wall surfaces 20 by means of the first and second fixing apparatuses 19a, 

19b. Accordingly, falling down of the head box 1 during operation of the ball 

chain 18 can be prevented from occurring.

20 (4) By setting a pull force with which fitting of the coupling section 35 of

the ball chain 18 is broken smaller than a pushing force for supporting the 

head box 1 between the wall surfaces 20, when a excessively great pull force is 

applied to the ball chain 18, the fitting of the coupling section 35 can be 

broken, so that falling down of the head box 1 can be prevented from occurring.

25 [0140]

(Second embodiment of a second aspect of the present invention)

Fig. 19 shows another example of a coupling section of the ball chain 18. 

The coupling section 51 has a configuration where two first coupling members
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52 of a same structure are coupled by means of a second coupling member 53 

of a tubular shape.

[0141]

The first coupling member 52 is configured such that a hemispherical 

portion 55 having a shape of a half of the ball 34 is formed through outsert 

molding on one end of a coupling cord 54 made of a same material as that of 

the cord 33, and a first fitting portion 56 is formed on another end. A ball 57 

of a same shape as that of the ball 34 is fixed between the hemispherical 

portion 55 and the first fitting portion 56, and a distance between the first 

fitting portion 56 and the ball 57 as well as a distance between the ball 57 and 

the hemispherical portion 55 are identical with a distance between the balls 34. 

[0142]

The hemispherical portion 55 and the first fitting portion 56 are molded, 

on both end portions of the coupling cord 54, of a same synthetic resin as that 

of the ball 34. A base end portion of the first fitting portion 56 is formed into a 

same hemispherical shape as that of an end portion of the ball 34, and a fitting 

convex portion 58 of a round rod shape is formed through outsert molding on a 

front end portion of the first fitting portion 56.

[0143]

On an outer peripheral surface of a front end portion of the fitting convex 

portion 58, diametrically swelled portions 59 are formed line-symmetrically 

with respect to a center of the round rod, and a groove 60 with a semicircular 

cross-section is formed at a middle position of each of the diametrically swelled 

portions 59. At a base end portion of the fitting convex portion 58, rotation 

restricting portions 61 each protruding in a radial direction of the round rod 

are formed line-symmetrically with respect to the center. Further, each 

rotation restricting portion 61 is formed in a position apart by 45 degrees from 

the groove 60 in a circumferential direction with respect to a center of the 

fitting convex portion 58.
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The second coupling member 53 is molded of a same synthetic resin as 

that of the first fitting portion 56 and the balls 34, 57 into a tubular shape, and 

opening portions 62 on both sides are each formed into a log shape which 

allows a front end portion of the fitting convex portion 58 including the 

diametrically swelled portion 59 to be inserted therein. Further, the opening 

portions 62 are shaped such that directions of the log shapes are rotated by 90 

degrees from each other with respect to the center of the tube.

[0145]

In order to couple the first coupling member 52 and the second coupling 

member 53, the fitting convex portion 58 of the first fitting portion 56 is 

inserted into one of the opening portions 62 of the second coupling member 53, 

and subsequently, the first fitting portion 56 is rotated by 90 degrees in a 

clockwise direction relative to the second coupling member 53.

[0146]

Also, in another opening portion 62 of the second coupling member 53, the 

fitting convex portion 58 of the first coupling member 52 is inserted and 

rotated by 90 degrees so as to be positioned. Thus, the first coupling members 

52 are coupled with each other with the second coupling member 53 in­

between.

[0147]

In this state, the diametrically swelled portion 59 of the fitting convex 

portion 58 of each first coupling member 52 is held within the second coupling 

member 53. A holding force for this is set such that the fitting convex portion 

58 does not come off from the second coupling member 53 with a usual pull 

force exerted thereon when one part of the ball chain 18 is pulled down in a 

usual operation.

[0148]
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The hemispherical portions 55 of the first coupling members 52 are fused 

to hemispherical portions 34a formed through outsert molding on both ends of 

the cord 33, so that balls having a same shape as that of the ball 34 are formed. 

When the first coupling members 52 are coupled with each other via the 

second coupling member 53, the ball chain 18 of an endless type is formed. 

[0149J

In this ball chain 18, if an operation of raising the slats 3 is hindered 

during a usual operation, so that a pull force to operate the ball chain 18 

becomes large (60 N to 70 N in this embodiment), a torque limiter incorporated 

in the pulley 17 is activated. That is, the pulley 17 and the driving gear 27 run 

idle relative to each other, so that an excessive pull force is not applied to the 

ball chain 18.

[0150]

On the other hand, when the ball chain 18 is caught on a dweller or the 

like, so that a great pull force (80 N to 100 N in this embodiment) exceeding a 

normal pull force is applied to both parts of the ball chain 18 suspended from 

the pulley 17, the opening portion 62 is expanded by the diametrically swelled 

portions 59 of the fitting convex portion 58 due to elasticity of the synthetic 

resin of the second coupling member 53. Accordingly, the fitting convex 

portion 58 comes off from the second coupling member 53.

[0151]

In the ball chain 18 thus configured, balls of a same shape are formed at 

regular intervals over an entire length of the cord 33 of the ball chain 18 and 

the coupling cord 54 of the coupling section 51. Therefore, the ball chain 18 

can be rotated endlessly around the pulley 17.

[0152]

The embodiment described above may be carried out in the following 

manners.
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- Embodying is possible in a roll blind, a roll-up curtain, and a pleated 

curtain other than the horizontal blind.

- The ball chain 18 may be replaced with an operation cord having a 

coupling section that is divided with a pull force of a predetermined value or

5 more.

[0153]

(An embodiment of a third aspect of the present invention)

Hereafter an embodiment of a third aspect of the present invention will be 

described according to the drawing. In a roll-up blind shown in Figs. 20 and

10 21, a head box 1 is attached to an attachment surface via brackets 2, and a top

end of a screen 3 composed of a chip-blind is attached to a rear surface of the 

head box 1.

[0154]

A weight bar 4 formed of a material having a tubular shape is attached to

15 a bottom end of the screen 3. A plurality of lifting cords 5 configured to raise 

and lower the weight bar 4 are attached, at an end portion thereof, to the rear 

surface of the head box 1, and another end portion is attached, by way of a 

position below the weight bar 4, to a winding shaft 6 in the head box 1 so as to 

be capable of being wound up in a helical manner around the winding shaft 6.

20 Therefore, the weight bar 4 is supported by a plurality of lifting cords 5 wound 

around a lower part thereof.

[0155]

The winding shaft 6 is supported so as to be capable of rotating by a 

bearing member 7 disposed in the head box 1, with other ends of the lifting

25 cords 5 being attached thereto, and a driving shaft 8 of a hexagonal rod shape 

is inserted through a center of the winding shaft 6 so as not to be capable of 

rotating relative to each other.

[0156]
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An operation apparatus 9 is attached to an end of the head box 1, and a 

ball chain 11 is mounted on a pulley 10 supported in the operation apparatus 

9 so as to be capable of rotating. When the ball chain 11 is operated to rotate 

the pulley 10 in a forward or rearward direction, the driving shaft 8 is rotated 

in a forward or rearward direction.

[0157]

When the winding shaft 6 is rotated in a direction for winding up the lifting 

cords 5 based on a rotation of the driving shaft 8, one side of each of the lifting 

cords 5 supporting the weight bar 4 is raised, so that the weight bar 4 is raised 

while winding up the screen 3, and the screen 3 is wound up around the 

weight bar 4 as shown in Fig. 22.

[0158]

A cord joint 12 is interposed within the lifting cord 5 in a vicinity of one 

end thereof. The cord joint 12 is composed, as shown in Figs. 23 and 24, of a 

pair of joint main bodies 13a, 13b and a coupling member 14 configured to 

couple the joint main bodies 13a, 13b.

[0159]

The joint main bodies 13a, 13b are formed each of a synthetic resin having 

elasticity into a generally columnar shape, and provided, at a central portion 

thereof, with a housing concave portion 15 which opens on one side of an outer 

peripheral surface. Further, the housing concave portion 15 communicates 

with one end of the joint main body 13a, 13b in a longitudinal direction by way 

of a communication hole 16.

[0160]

Moreover, an end portion of the lifting cord 5 is inserted into the 

communication hole 16 from the one end of the joint main body 13a, 13b and 

lead to an inside of the housing concave portion 15, and then, a knotl7 is 

formed in the end portion, so that the joint main body 13a, 13b is attached to 

the end portion of the of the lifting cord 5.
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[0161]

A fitting convex portion 18 of a round rod shape is formed integrally on 

another end portion of each the joint main body 13a, 13b, as shown in Figs. 24 

and 25. Diametrically swelled portions 19 are formed on an outer peripheral

5 surface of a front end portion of the fitting convex portion 18 line-symmetrically 

with respect to a center of the round rod, and a locking concave portion 20 

with a semicircular cross-section is formed at a middle position of each of the 

diametrically swelled portions 19. Further, chamfered portions 21 are formed 

on a front end side and a base end side of the diametrically swelled portions 19.

10 [0162]

As shown in Fig. 26, rotation restricting portions 22 protruding in radial 

directions of the round rod are formed at a base end portion of the fitting 

convex portion 18 line-symmetrically with respect to a center. Further, each 

rotation restricting portion 22 is formed in a position apart by 45 degrees from 

15 the locking concave portion 20 in a circumferential direction with respect to a 

center of the round rod.

[0163]

The coupling member 14 is formed of a same synthetic resin as that of the 

joint main bodies 13a, 13b into a tubular form, and, as shown in Figs. 27 and 

20 28, opening portions24a, 24b on both sides are each formed into a log shape

which allows a front end portion of the fitting convex portion 18 including the 

diametrically swelled portion 19 to be inserted therein. Further, the opening 

portions 24a, 24b are shaped such that directions of the log shapes are rotated 

by 90 degrees from each other with respect to the center of the tube.

25 [0164]

Circular holes (fitting holes) 25 each having a diameter which enables a 

front end portion of the fitting convex portion 18 to rotate therein are formed 

inside the coupling member 14. Locking portions 26a, 26b configured to 

prevent the diametrically swelled portions 19 from coming off from the circular 
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hole 25 are formed at both opening edges in a direction of a shorter axis of the 

opening portion 24a of a log shape, and locking portions 26c, 26d configured to 

prevent the diametrically swelled portions 19 from coming off from the circular 

hole 25 are formed at both opening edges in a direction of a shorter axis of the 

opening portion 24b of a log shape.

[0165]

As shown in Figs. 29 to 31, a chamfered portion 27 is provided at a 

boundary between the locking portion 26a-26d and the circular hole 25, so 

that when the fitting convex portion 18 is pulled out of the circular hole 25, the 

locking portion 26a-26d can be prevented from being damaged thanks to 

working of the chamfers portions 21, 27.

[0166]

Further, inside of the locking portion 26a, 26c, locking convex portions 28 

configured to engage with the locking concave portions 20 are formed on inner 

peripheral surfaces of the circular holes 25. In order to couple the joint main 

bodies 13a, 13 together via the coupling member 14, the fitting convex portion 

18 of the joint main body 13a is inserted into the opening portion 24a of the 

coupling member 14, and subsequently, the joint main body 13a is rotated 

toward the coupling member 14 by 90 degrees in a clockwise direction relative 

to the coupling member 14. As a result, the locking concave portion 20 of the 

fitting convex portion 18 is locked on the locking convex portion 28 within the 

circular hole 25, and the rotation restricting portion 22 is moved from a corner 

portion of the log shape of the opening portion 24a to an adjacent corner 

portion, so as to be positioned as shown in Fig. 32.

[0167]

Also, the fitting convex portion 18 of the joint main body 13b is similarly 

inserted into the other opening portion 24b of the coupling member 14, and is 

rotated by 90 degrees so as to be positioned. As a result, as shown in Figs. 23, 

the joint main bodies 13a, 13b are coupled via the coupling member 14.
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[0168]

In this state, the diametrically swelled portions 19 of the fitting convex 

portion 18 of each of the joint main bodies 13a, 13b are engaged with the 

locking portions 26a-26d of the coupling member 14 so as to be held in the

5 circular holes 25 of the coupling member 14. A holding force in this state is set 

such that the fitting convex portion 18 does not come off from the coupling 

member 14 with a usual pull force which is applied to the lifting cord 5 in a 

usual raising or lowering operation of the screen based on weights of the 

weight bar 4 and the screen 3, and, for example, a maximum value thereof is

10 set at 85 N (Newton) and a minimum value is set at 40 N.

[0169]

Only when a great force exceeding the usual pull force is applied to the 

lifting cord 5, the opening portions 24a, 24b of the coupling member 14 are 

expanded by the diametrically swelled portions 19 of the fitting convex portions

15 18 due to elasticity of the synthetic resin of the coupling member 14, so that

the fitting convex portions 18 come off from the coupling member 14.

[0170]

Further, when a holding force of the cord joint 12 of each lifting cord 5 is

85 N, and if, for example, a number of the lifting cords 5 is “n”, a total holding

20 force is (85 x n). This total holding force is set so as to be greater than a half of 

the pull force based on the weights of the weight bar 4 and the screen 3. The 

number of the lifting cords is set at “2”.

[0171]

In the operation apparatus 9, a rotation torque of the pulley 10 driven by

25 an operation of the ball chain 11 is transmitted to the driving shaft 8 by way of 

the torque limiter 29. The torque limiter 29 is supported, as shown in Figs. 33 

and 34, by a transmission shaft 30 at the pulley 10 having a tubular shape so 

as to be capable of rotating, and the transmission shaft 30 is supported by a 

supporting shaft 31 provided on a case so as to be capable of rotating. A part 
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of the transmission shaft 30 on a side of the pulley 10 is formed into a tubular 

shape, and a snap portion 91 is formed at a front end of a peripheral surface 

thereof. The snap portion 91 is engaged with a convex portion formed in a 

flange of the pulley 10, so that the transmission shaft 30 is supported so as to

5 be capable of rotating relative to the pulley 10.

[0172]

Further, a diameter of a part of the pulley 10 where the ball chain 11 is 

engaged (in this example, the radius is 10 mm) is set so as to be identical with 

that of a diameter of the winding shaft 6. A limit spring 32 composed of a

10 helical torsion spring is disposed between the transmission shaft 30 and the
( ·

pulley 10. The limit spring 32 is fitted on an outer peripheral surface of the 

transmission shaft 30, and one end thereof is engaged with an inner peripheral 

surface of the pulley 10 so as to be rotated integrally with the pulley 10.

[0173]

15 Usually the pulley 10 and the transmission shaft 30 rotate integrally due

to friction between the limit spring 32 and the transmission shaft 30 and the 

driving shaft 8 is rotated based on the transmission shaft 30.

[0174]

Further, when the pulley 10 is rotated in a state in which a rotation of the

20 driving shaft 8 is hindered, the limit spring 32 runs idle relative to the 

transmission shaft 30 so as not to transmit a rotation torque equal to or 

greater than a predetermined value to the driving shaft 8. A rotation torque 

with which the limit spring 32 starts to run idle relative to the transmission 

shaft 30 is set at 75 N-cm, in contrast to the fact that a total holding force of

25 two lifting cords 5 is 170 N (corresponding to a torque of 170 N-cm for the 

driving shaft 8, a minimum value is 80 N-cm).

[0175]

A one-way clutch 39 is disposed between the transmission shaft 30 and 

the driving shaft 8. The one-way clutch 39 is configured so as to transmit a
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rotation of the transmission shaft 30 in a direction for winding up the lifting

cords to the driving shaft 8 but not to transmit a rotation in a direction for

winding off the lifting cords to the driving shaft 8.

[0176]

5 The ball chain 11 comprises a number of balls 33 formed on a cord at

regular intervals through outsert molding, and is coupled by means of the 

coupling section 34 into an endless type. The coupling section 34 is configured, 

a shown in Fig. 35, such that a fitting portion 42 is formed through outsert 

molding on one end portion of a coupling cord 41, and a fitting convex portion

10 18 similar to the joint main body 13a, 13b is formed on the fitting portion 42.

[0177]

Further, similarly to the cord joint 12, the coupling member 14 is so 

formed as to be divided with a pull force greater than a predetermined value by 

fitting the fitting convex portion 18 in the coupling member 14, and a force for

15 dividing it is set, for example, at 9 5 N.

[0178]

Note that a hemispherical portion 43 formed through outsert molding on 

another end portion of the coupling cord 41 is fused to a hemispherical portion 

molded on an end portion of the ball chain 11, so that the ball chain 11 of an

20 endless type is formed. As shown in Fig. 22, a front balance 35 is attached to a 

front surface of the head box 1 in order to hide the head box 1 as well as the 

weight bar 4 raised to its upper limit. The balance 35 is composed of a chip­

blind similar to that of the screen 3. A similar rear balance 36 is attached also 

to a rear surface of the head box 1.

25 [017 9]

In the head box 1 are disposed a known stopper apparatus 37 configured 

to hinder self-weight falling of the weight bar 4 and a governor apparatus 38 

configured to restrict a rotation speed of the driving shaft 8 and thus to restrict 

a lowering speed of the weight bar 4 when an operation of the stopper
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apparatus 37 is canceled so as to allow the weight bar 4 to be lowered due to 

self-weight falling.

[0180]

Now, behavior of the lifting apparatus of the roll-up blind configured as

5 described above will be described. When the ball chain 11 is operated so as to 

rotate the winding shaft 6 in a direction for winding up the lifting cords 5 bay 

way of the pulley 10, the torque limiter 29 and the driving shaft 8, the lifting 

cords 5 are wound up helically around the winding shaft 6.

[0181]

10 Then, the weight bar 4 moves up while winding up the screen 3. When the

weight bar 4 is raised to its upper limit, as shown in Fig. 22, the weight bar 4 

having wound up the screen 3 is hidden behind the front balance 35 so as to 

be blocked out from the sight of the room interior.

[0182]

15 When the ball chain 11 is released after raising the weight bar 4 to a

desired level, the stopper operation 37 is activated, so that self-weight falling of 

the weight-bar 4 is hindered. In a state in which the weight bar 4 is suspended 

at the desired level, when the ball chain 11 is operated so as to rotate the 

driving shaft 8 slightly in the raising direction of the lifting cords, an operation

20 of the stopper apparatus 37 is canceled, so that the winding shaft 6 is brought 

in a freely rotatable state. Thus, the weight bar 4 moves down in a state in 

which a lowering speed thereof is restricted by the governor apparatus 38 while 

winding off the screen 3.

[0183]

25 If raising of the weight bar 4 is hindered by a certain obstacle while raising

the screen3, or when the weight bar 4 is raised to its upper limit, an operation 

force of the ball chain 11 is exerted on the lifting shafts 5 by way of the torque 

limiter 29, the driving shaft 8 and the winding shaft 6. When a torque of 75 

N cm is applied to the torque limiter 29, the limit spring 32 of the torque limiter 
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29 starts to run idle relative to the transmission shaft 30, so that the operation 

force being applied to the ball chain 11 is no more transmitted to the driving 

shaft 8.

[0184]

Accordingly, even if raising of the weight bar 4 is hindered while raising 

the weight bar 4, or even if a further pull force is applied from the upper limit, 

a situation never arises where the cord joint 12 of the lifting cord 5 is divided. 

If a holding force of the cord joint 12 of each lifting cord 5 is 85 N, since a 

plurality of the lifting cords 5 are provided actually, the cord joint 12 is not 

divided unless a torque of (85 χ n) N-cm is applied to the winding shaft 6, 

assuming the number of the lifting cords is “n”.

[0185]

Meanwhile, if the lifting cord 5 is caught on a dweller moving in the room 

or another moving object, and as a result of it, a pull force of 85 N or greater is 

applied to the cord joint 12, fitting between at least either of the joint members 

13a, 13b and the coupling member 14 is canceled, so that they are split. 

[0186]

Therefore, even if the lifting cord 5 is caught on a dweller moving in the 

room or another moving object, motion of the dweller or the object is not 

hindered. Further, if the ball chain 11 is caught on a dweller moving in the 

room or another moving object, so that a pull force of 95 N or greater is applied 

to the ball chain 11, the coupling section 34 comes off and the ball chain is 

split.

[0187]

Accordingly, even if the ball chain 11 is caught on a dweller moving in the 

room or another moving object, motion of the dweller or the object is not 

hindered. With the lifting apparatus of the roll-up blind configured as 

described above, the following advantages can be obtained.
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(1) In a case where the lifting cord 5 is caught on a dweller or the like, the 

joint main bodies 13a, 13d of the cord joint 12 are divided. Therefore, the 

lifting cord 5 can be equipped with a fail-safe function.

(2) Even if raising of the weight bar 4 is hindered during an operation of 

raising the screen 3, the torque limiter 29 starts to run idle prior to a division 

of the cord joint 12. Therefore, in an operation of raising the weight bar 4, 

falling of the weight bar 4 due to a division of the cord joint 12 can be 

prevented from occurring.

(3) After the cord joint 12 is split, the joint main bodies 13a, 13b can be 

coupled again with the coupling member 14, so that the cord joint 12 can be 

restored easily.

(4) In a case where the ball chain 11 is caught on a dweller or the like, the 

ball chain 11 is split at the coupling section 34. Therefore, the ball chain 11 

can be equipped with a fail-safe function.

[0188]

The embodiment described above may be carried out in the following 

manners.

- The coupling section 34 of the ball chain 11 may be equipped with the 

function of the torque limiter 29. That is, the torque limiter 29 described above 

is omitted, and the holding force of the coupling section 34 is set smaller than 

the holding force of the cord joint 12 of the lifting cord 5. According to this 

configuration, in the operation of raising the weight bar 4, the coupling section 

34 of the ball chain 11 is split prior to the division of the cord joint 12, so that, 

in the operation of raising the weight bar 4, falling of the weight bar 4 due to a 

division of the cord joint 12 can be prevented from occurring.

The embodiment of the third aspect may be carried out in the following 

manners as examples of values realizing child safety.

- Radius of the winding shaft 6: 10 mm;

- Radius of the pulley 10: 20 mm;
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- Minimum value of holding force of the cord joint 12: 10 N;

- Number of the lifting cords 5 (number of the cord joints): 3 (minimum 

total holding torque applied to a plurality of the winding shafts 6: 30 N-cm);

- Maximum rotation torque for activating the torque limiter: 20 N-cm;

5 - Force for dividing the coupling section 34 of the ball chain 11: 15 N

(maximum torque applied to the pulley from the chain: 30 N-cm).

Moreover, the embodiment of the third aspect may be carried out in the 

following manners as examples of values to be set in order to equip the ball 

chain with the function of the torque limiter 29 in a case where the torque

10 limiter 29 is omitted.

- Radius of the winding shaft 6: 10 mm;

- Radius of the pulley 10: 10 mm;

- Minimum value of holding force of the cord joint 12: 40 N;

- Number of the lifting cords (number of the cord joints): 2 (minimum total 

15 holding torque applied to a plurality of the winding shafts 6: 80 N-cm).

- The ball chain 11 may be substituted with an operation cord equipped 

with a fail-safe function.

- The torque limiter may be formed of a disc spring, coil spring or rubber 

material having elasticity other than a limit spring.

20 - Highly viscous Oil may be filled between the pulley and the transmission

shaft in order to obtain a friction force.

DESCRIPTION OF REFERENCE NUMERALS

[0189]

25 (Reference numerals in the embodiments of the first aspect of the present

invention)

1 ··· head box; 2 ··· shielding member (upper screen); 4 ··· shielding member 

(lower screen); 11, 12 ··· driving shaft; 13 ··· operation apparatus; 15 ··· pulley;

16 ··· operation cord (ball chain); 17, 51 ··· transmission shaft (gear shaft); 18 ···

54



torque limiter (biasing means, limit spring); 32 - coupling section; 58 ··· torque 

limiter (biasing means, disc spring).

[0190]

(Reference numerals in the embodiments of the second aspect of the

5 present invention)

1 ··· head box; 15 ··· operation unit; 17 ··· pulley; 18 ··· operation cord (ball 

chain); 19a, 19b ··· fixing apparatus; 20 ··· wall surface; 22, 24 ·■· shaft; 27 — 

torque limiter (driving gear); 28 ··· torque limiter (cam member); 30a - 30d - 

torque absorbing means (concave/convex portion); 32 ··· torque limiter (torque

10
(

absorbing means, biasing means, coil spring); 35 ··· coupling section; 41 ··· 

coupling cancellation means (fitting convex portion), 45 • coupling cancellation 

means (fitting hole).

[0191]

(Reference numerals in the embodiment of the third aspect of the present

15 invention)

1 ··· head box; 3 ··· screen; 4 ··· weight bar; 5 ··· lifting cord; 6 ··· winding 

apparatus (winding shaft); 8 ··· driving shaft; 9 — operation apparatus; 10 — 

pulley; 11 ··· operation cord (ball chain); 12 ··· cord joint; 13a, 13b ··· joint main 

body; 14 ··· coupling member; 18 ··· fitting convex portion; 29 — transmission

20 torque limiting apparatus (torque limiter); 34 ··· coupling section.

55



20
11

24
15

77
 

23
 Ju

n 
20

14

THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS :-

1. An operation pulley capable of being assembled in an operation apparatus of a
5 sunlight shielding apparatus, comprising:

a tubular pulley;
a ball chain configured to be mounted on the pulley; and
a gear shaft or transmission shaft configured to engage with the pulley,
wherein the ball chain is coupled via a coupling section into an endless type, the

10 coupling section being configured to be decoupled with a predetermined first force,
the pulley is provided, on an outer peripheral surface thereof, with a number of 

concavities configured to engage with balls of the ball chain, and, in an inward 
direction on an end surface of an input side, a flange formed integrally with the outer 
peripheral surface so as to be tubular toward an output side, and is engaged, at an 

15 opening on the output side, with the gear shaft or the transmission shaft so as to be 
capable of rotating relative to each other with friction, and

a slippage torque between the pulley and the gear shaft or the transmission shaft 
is smaller than a first rotation torque exerted on the pulley with the first pull force.

20 2. The operation pulley of claim 1, wherein the gear shaft or the transmission shaft 
is provided with a tubular portion on the pulley side, the tubular portion being provided 
with a groove or a snap portion at a front end of a peripheral surface thereof, so that the 
gear shaft or the transmission shaft engages with the flange and is rotatably supported.

25 3. The operation pulley of claim 1 or 2, wherein the gear shaft obtains a friction 
force by being provided with a helical torsion spring in a tubular portion on the pulley 
side, and causes an end portion of the helical torsion spring to protrude in an outward 
direction so as to engage with an inner diameter of the pulley.

30 4. The operation pulley of claim 1 or 2, wherein a tubular cam member is provided 
so as to be capable of rotating and moving in an axial direction and a disc spring or a 
coil spring is disposed between the cam member and the pulley so as to bias them, 
whereby obtaining the friction force,

35 5. An operation apparatus of a sunlight shielding apparatus comprising the 
operation pulley of claim 1, wherein the pulley is supported so as to be capable of
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as to be capable of rotating in a head box, and a driving shaft is rotated based on an 
operation of the ball chain by way of the pulley so as to drive a shielding member, 
wherein

the ball chain is made into an endless type by coupling via a coupling section 
5 which is configured to be decoupled with a predetermined first pull force, and

a torque limiter is interposed between the pulley and the driving shaft, the torque 
limiter being configured to run idle with a second rotation torque which is smaller than 
a first rotation torque which is exerted on the pulley by the first pull force.

10 6. The operation apparatus of a sunlight shielding apparatus of claim 5, wherein
the sunlight shielding apparatus is configured such that the head box is provided, at 
both ends thereof, with fixing apparatuses having shafts protruding toward wall 
surfaces opposed to each other, the head box is fixed between the wall surfaces with a 
pushing force of the shafts, an endless-type ball chain is suspended from an operation

15 apparatus disposed in the head box, and a sunlight shielding member supported by the 
head box is driven by an operation of the ball chain, and

the torque limiter limits a sum of a pull force exerted on the head box based on 
the operation of the ball chain and a weight of the sunlight shielding apparatus exerted 
on the head box to a range not exceeding a retention force due to the pushing force of 

20 the fixing apparatus.

7. A lifting apparatus of a roll-up blind, wherein the sunlight shielding apparatus is 
a roll-up blind in which a screen is suspended from the head box, a weight bar is 
suspended from a bottom of the screen, a lifting cord is wound around a lower part of 

25 the weight bar, an end of the lifting cord is fixed to the head box, and another end of the 
lifting cord is raised or lowered by a winding apparatus in the head box so as to wind 
up the screen around the weight bar or wind off to raise or lower the screen, and the 
head box is provided with an operation apparatus configured to rotate a driving shaft of 
the winding apparatus by means of an operation of the ball chain,

30 the operation apparatus is the operation apparatus of a sunlight shielding
apparatus of claim 5,

a cord joint is attached to the lifting cord, the cord joint being configured to 
enable the lifting cord to be split with a pull force exceeding a pull force applied in a 
usual operation, and
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the operation apparatus is provided with a transmission torque limiting 
apparatus configured to interrupt transmission of an operation force to the driving shaft 
in advance of a division of the cord joint during an operation of the ball chain.

5
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