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 opgyati t f | ield paratus 4 i ati I
suspentOTERCHGR KB o SR FRer SRR EING fESTRIG,

sunlight shielding RPPRARATRUS OFSROVLAIPEENDf AR GPERVCITON PoREERS 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
apparatu?%ﬁ'aﬂy&l%tﬁ Psafe function As a kind of an operation apparatus of a horizontal blind,
one § kg%\@m 20 which an operation cord is suspended from a pulley supported by a head box so as
to be capable df rotating, and raising or lowering operation and angle-adjusting operation of slats are
performed threugh opeeatians okibecpesation &B@a@@ﬁ%ﬁ%‘é‘rﬁ'ﬂﬁ@ aherizonaih '”Qpﬁ”@raﬁz‘ﬂ%y is
supported on a front surface of one side of the head box so as to be capable of rotafing and the pulley
is covereathvith alpaitieyacafsel-Waten fiha cpenatmnd;onth suspspdedifralty theéqullgy ashopgratatiothe

pulley is rotated and a driving shaft is rotated based on a rotation of the pulley by way of a gear box
within théBRagassse 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.



[0004] When the driving shatft 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
househo(Lgd')tS , 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 USUWI?&@@JQQE&U?EO%@PM&%§%§%@, Hapoeibitpmibeshead &porSRivatdhegpayapent

of the dweller is not hindered. [0006] Patent document 1 discloses an operation apparatus which is
equippedfvihl dtiaik sededusction wheses evbe heweextdes sivetd owhlvardhallstarte isd & aippked iy the
operation cord, the pulley and the pulley case are caused to fall, so that hindrance of behavior of a
dweller di@XcPa deeidertaPEdich of the operation cord is prevented. [0007] (2) About a case in which
a ho?zor&%%nd is arranged in a bath room 20 Conventionally, when a horizontal blind is arranged in
a bath room, S|}10e it is not possible to fix an attaching bracket for supporting a head box on a wall

surface by m%ﬁ%ﬂé aa?%%\é’qﬁé?ft@&rﬁﬁp%%ﬁ‘i%ﬁ%fi@ﬁﬂﬂ? hﬁ%d @Hdl@@ﬁ’v%%ﬂﬂl@@ﬁe@c‘!@| is
surfaces has been in practical use. [0008] 25Patent document 2 discloses a fixing apparatus where a

moving shah é3 ipnesi dexd tghetncan ch pdwieliheof arhe dddvsebom b itehe, capabletotipentrbdingvaod is
receding, a protrusion length of the moving shaft from the end of the head box is adjusted@t&.a
rotationaP&YBiEiore SFARY, sotRSt fherBe b SRR PERALI SRR AERSHEWREPRSAS iftad83iGthd

subseqU%q%lghtfgﬁemggén&a%%ﬂclgrd 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



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

suspended from an end of.the head b ted between the WaII s rface 001%]t1(QD 3) About a
roll-up bI?néC%TX oty %h% op en %%qgcrsé%ﬁ?g %ttgghed to fo>£<’ P 2%)ttogn hd of

the SCfe%b@rﬁFf?a‘%h%’vB} %MVQ'@%%E eha o bak %@%&'%@stfﬁ{*ﬁ@élg 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 windi@Q&dpft within the head box so as to be capable of being wound up, via a position 15 below
the weight bar. The weight bar is supported%i/ the lifting cord which is wound around a lower part

thereof [0011]1 \Weh tRe WA ERL DK atéalﬁylz&w BpetalisT b PR HeifamslcsBssemound

pagound&he indin (%sh ft, so tha the wei rmo&e% up 20 while wi dlqg the creen When

the Wlndlng]uhaﬁlé 0 Wlnc? %F?h%rlef %rc%rrlaqﬁom heRying llbgsﬁa & Welg Phar %[oves

down whilgreindingiftesaresn. [012hd of RRteRbdacHBENLEStiRsiaseseralun blind whgre a

chip-blind is used as 25 a screen.
surfaces.

[0010]
(3) About a roll-up blind
10 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
15  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
20 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

25 a screen.

PRIOR ART DOCUMENT
PATENT DOCUMENT
[0013]



PRIOR ART DOCUMENT PATENT DOCUMENT [0013] 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) Abqut an pperation appar eguippedWwith a fail-safe function 10 With the operation
apparatus dis%?%%%%ﬂﬁ?pa}femn?rc}%ggnﬂen 16?’# zefog o the driving shaft increases, even in the usual
use, so that the,pul fIee@RINied 30 the speiateyyeeydAncreases, a possibility arises that the pulley
and the pulley case drop off [0015] 15When the pulley and the pulley case drop off, it is necessary to
set the operatRatentddon thraqutlSy difaiz0atd 28382 €7e pulley and the pulley case to the head box,

which is a cumbersome work.
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



[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 functign is prevented so.that enhanced o erab'%éc be realized. [0017] 25(2) About a case
i which STLAEE Ghadia g AurROP Lt e i e BB Rt R Wit

when in g statenubers INe-s1a1s aretiaisrdda Mo LRt thereof, the ball chain is further operated in
a direction for raising the slats, an excessively great pull force is applied to the ball chain. As a result,

a problerfparisys 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 &8urMfISCEhRIGRIEPSataNR WREPDELIIARPEEthOhdag hBRESERe dRY§E BPtheldptRation

apparatus due 1o an operation of the operation.cord can evented. [0019] (3) About a roll-up blind
R PSR o Corer S SH T sl S e

10With the Ahovehe ng cord suspen ead box and wo
around the yyeiohEhar ipgonetinesa@eobt PR SMEURISRONEARLASS RRIR 9b MI9IBBE FARYHRD Sbiect,

so that the movement thereof is interfered.
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



[0020] 15Patent 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]

2onoueitEs ARORE oL e i ppledse Qa0 s p s

operation O e jomt Spparafus ¥ Somenmes o) ottom rail

An objecg%g,%grgﬂ'ﬂg 0@ ik aepeat&f 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 inventionéJrovides an operation cord or a lifting cord where even

if an exc&dH &F%§Qla %,mrﬂ%@ EEMRment of a dweller or the like as well as

brea{/agi(ﬁﬁgg operation apparatus or the lifting apparatus can be prevented. MEANS FOR
SOLVIN IDROBLEMS 5[002 3] The problems noted above can be solved by any one of the

first to fourth a3pects SEhe PraseslinISRHORThe cuBRRLE dsseibpd RO With fespast iherirst to

fourth aspects can be combined with one another, and excellent effects are obtained by combining
them. Thesglgett afidhieepriteetdf thedinsiol) a$hectoandre sictdsvedbbyt thelcontertts of sipe ditsto
aspect, the object and the effect of the second aspect can be achieved by the contents of the second
aspect, ditf thE Fojktiahd theasRaG S BRtHI SSPekiRet BEHEHIE ¢ BY theTeorfmhtSs Bt eHE Mird

aspect Tt UL EBREAIA S d0AR PRSI URRRL 1KY IS Sap B 35 Al T IR
10 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.
15 [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

20 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
25 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



15[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 shatft is rotated based on

an 20 oneralian of the aperation £ord iy way, of ihg pulley, so,45 10 drive.a shielding, member wherein
the operation €ord’Is made into an endiess type by coupling via'a coupling section whick'is configured

to be degoypleshWithe PEREISHMBRAY B YchaN b2 IUAE HENEE SIRIQIRRREE RRIWeRD dhe

pulley and the driving shaft, the torque limiter being configured to run idle with 25 a second rotation
torque whitltisrsniattss, tveherdinst thtatina songuenwhich is ec@nguurethepuilay nlthedisstipealittorce.
[0025] Preferably, the torque limiter comprise a transmission shaft configured to transmit a rotation
torque oftfe tramsdsHioarisdtsWath 4R BrRESM!HetrdOMmIATHd between the pulley and the
tran%misrf@%laft and configured to 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 $haftapithihesasaBdIBIAkoBRETHERI0026) s RrefRipbie dosau ibRie-genesation

means is disposed between the biasing means and the transmission shaft, the torque ripple
generationeneanaheéinh earhgurnedssiganshatét a thegtendprieniyiEe ipares idiereataaeis theing
transmission shaft. 10Preferably, a clutch apparatus is disposed between the transmission shaft and
the drivirRPsHiRUIRd citcBSppAERUS bERTGIESNIGDRIA tvVEaBCtiA rEtidn gl clisirEM®etariviRg

shaft. [OQE%Z1 Smisgi[)egesr%kg%,- the biasing means is formed of a helical torsion spring. 15[0028]

10 Preferably, a clutch apparatus is disposed between the transmission shaft
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.

15 [0028]

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

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

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

[0029]



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 20 between
the wall surfa%grs iltgba} uat}in%forrca of the srﬁafts, nen les -tygg %%ec{f\tion cord 183%3 ended from
an operation anic operation gppgreatus])ogis%%se Sn %gﬁaeaé%gx, an asﬁ%ﬁg tps%ie%ing Smber
supported Ry g dread s dhuen BYRARREratien ehthe Quepatinn cordiiwheraipithe QReplio unit
is provided with a'torque limiter which limits a sum of a pull force exerted 25 on the head box based on
the operatiarcellHiéorpenztiors cardiahdca netidtotcithedinggiv dhiel dingadlepapatlisfexeetedhan the
head box to a range not exceeding a retention force due to the pushing force of the fixing apparatus.
[0029] PpRHfergsicans BgethtoRcatiedam@dlinto an endless type by way of a coupling section
and grovig(acrtf t the coupling section, with coupling cancellation means which cancels a coupling with
a smaller pull force than a pull force causing the head box to fall. 5{0030] Preferably, the torque
limiter compriﬁ%@ﬁﬂ)ﬁ»{ GeRf inga@léolﬁ%f@ﬁtggrﬁﬁ%ieQnzi‘*}?&&%faé&@ffgﬁ%cpI@_@r%@?cﬁ‘é@@
driving gear configured to be rotated based on a rotation of the pulley; and torque absorbing means
interposdubhbetiveen the pyllmatiod tioé dhieingpgeatiandconrfigaredita tigigeatOcotdignrteadqte brerted
on the pulley. [0031] Preferably, the torque absorbing means is provided with a cam member

configurd@t8tRAatBISRGraK vith TGy Oh dB1fcahBAEYveR MHortioHE ProIRIPIPIRE cHRSHREMber
and the driying geatr, respectively, and configured 15 tq engage with each other: and biasing means
configuro R e o e S e R R R B IR
sunlght sBigléipg APRANRIEK i CRTguIed dfpat a head box is provided, at both ends thereof, with
fixing apparatuses having shafts 20 protruding toward wall surfaces opposed to each other, the head
box is fixgDBdtiveen 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 E’Wﬁ%raa%lbf SR USINY SeRBSRI Bt BIRARL ShiRIAHRTEMBER st pRe85YIRE head

box is d“é/glrllﬁgured to rotate integrally with the pulley; a concave/convex portions

provided to the cam member and the driving gear, respectively, and configured
15  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
20 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
25 Dby 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.



25 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 no g ding the pushing force of the fixing apparatuses. [0033] Preferably, the fixing
apparatuses a provided with biasing means configured to provide the shafts with a constant biasing

force as the pP%BfBEaB{fe fhd arsamgmegtisram sealigyred Mﬂ%b%ﬁ?ﬁ”@éﬁ, inybighsthe 5
biasing force is supplied to the shafts and a state in which the biasing force is not supplied to the

shafts. [C234figuRrdferalpyoaideatt©rehafthexiti farceextated oia tindhdadcboahabkedmnsthing
operatlon of the operation cord, the weight of the sunlight shielding 10 apparatus exerted on the head

box, andfansei r%ﬁée@vﬁﬁm%ﬁ@eaamgemfmedptm@%%rbsrwep@ratﬁﬁ dBraviaisintlafed is
set \grth %safet faocltgr taken }rirrgt? a&cou&éO%SﬂtA%JBdrn%t% thgr%h'r%aﬂ)%ﬁ tgglgr%eegpéedl
ea od

invention; in a rsll-up Bllnd screen IS suspended from a 0X, a Werg aris-suspen

from a beftan @b he-ecteei e diffitgscord 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
apparatu®he head box so as to wind up the screen around the weight bar or wind off to raise or

lower the screen, 20 and the head box is provided with an operation apparatus configured to rotate a
driving shaft o?tﬁ@mn@adsaﬁéteélemélaﬁst%rlhﬁ%ﬁersﬁéﬁteﬂmﬁeratr@e@d?@&msﬁh altord

joint is atﬁﬁehed to the I|ft|n rd the corddomt be %)nfrg,u dl{o epatl?le the I|f{ g cor t %pht

with a pu orcéowlrrlch IS grea er tha?r aatﬁ Horc@ eXe §in & teual operaet'lon of e o era cord,

and ghe %ﬁ?ﬁﬁ@@ﬁ@iﬂ&i%ﬁr@}’ﬂgeﬁje‘é(ﬂh&)gfa%fﬂ'sé'%w%f‘éé'wmﬂ WPRARHITEH lﬁ&’éegfto
interrupt transmission of an operation force to the drrvrng shaft in advance of a division of the cord
joint. [0086¢ 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
15 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,
20 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
25 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 transmission torque limiting apparatus, between the pulley
and the driving shaft, the torque limiter being configured to inhibit the division of the cord joint 5 due to

the operation gf the operation cord. [0037] _ Preferably, the operation apparatus is provided with a
puley on i T e At 0R RS R R b deaben Lo BT ove i 2Ry Heior

configureghig-goidple s @pesation,cortinto sAendlessyne. ansihe- 19coupling seeton is prayided
with a retention force which breaks down in advance of the division of the cord joint when the
operationcotdnsisperatadrquehdirttieinguplinmpsactisn derreseas tieetrandlaissiordtdige edinviting
apparatus. [0038] Preferably, the retention force of the coupling section is set at a value 15

higher theRaftetBatit W3tedignit (BRIDE ReREgUTstdr igpiPThEh A YoReTRs pFdhia <P isitica air of

jointgnair&ll:l)gd[igﬁﬁgnfi el;Jrre‘g go t())% ?}tlta%hegravtvtitg nerclg Ip(i)rtions of the lifting cord; fitting convex portions
provided on the joint main bodies; an apcoupﬁng member configured to fit elastically with the fitting

convex pgygans of the joint main bodies so as to 20 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 appBrafasadily stindghp siaeldinchpppataius is providdddtive dpergtiochayubey whriabrishyg a
tubular 25 pulley; a ball chain configured to be mounted on the pulley; and a gear shaft or transmission
shaft, wHEPSFRIARIbAPERailS iTeBURERvid Bec ARSFRf SattiePr fhtdSaPEAIdsS ypdhi csupnige

section bseérégiggng‘:igﬂﬁgdlﬁgeBet((j)eggﬁ%lﬁed the operation cord into an endless type, and the
10  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
15 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

20  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

25 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

10



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 tqyvar tput side, and is enga eﬁ, t an opening on the output side, with.the gear shaft or
the transH eSS o AE0h 56 SR AL I e s Boh DS o o e

slippage fofafsheiyeradne RN ISNG e arabshalt BeifsHiaasaissianshaits s Bt A first

rotation torque exerted on the pulley with the first pull force.  Preferably, the gear shaft or the

transmissommnzstibtiis pudpdedsidith aridbidae pgatieal pa thenpatbey tige ptine iebolarpotrtgd dyewmigh
provided with a 10 groove or a snap portion at a front end of a peripheral surface thereof, so that the

gear shath6r 858 %raAsHtiSsidhenaRBBTHSSIONIHNAE fhgs AAPR Faaly slippéridag readiEeaply,

the gear shaft cziﬁ)tai s a friction.force by being provided with a helical torsion, spring jn a tubuylar portion
Bl G i S e e i T et e

direqtion géh@séﬁ&ﬁgégetwghtﬁﬂﬂ@ﬂ?fsgﬁﬁeﬁ{ﬁftt'?@ @ﬂﬁ%&f}er _E’lﬁ%fﬁ@b%r@tt%{@fiﬁﬂmt&%@?r is
provided so as to be capable of rotating and moving in an axial direction and a disc spring or a coil

spring is ekspose dhetive grulheycanm hmidmfersanoiutidqdiey so as to bias them, whereby 20 obtaining
the friction force. EFFECT OF THE INVENTIONégéMO] According to the present invention, an
operation cord Be{81HMY cHAE €28 RARIEdANhERE dvam FaissieBsshatbuistapeavidgshiaith a

et SRS o B il e e s epim R e
first go thgRsRests HIdhaPrespbinvaNtiofont end of a peripheral surface thereof, so that
the gear shaft or the transmission shaft engages with the flange and is
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
15  end portion of the helical torsion spring to protrude in an outward direction so
as to engage with an inner diameter of the pulley.
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

20 obtaining the friction force.

EFFECT OF THE INVENTION
[0040]
According to the present invention, an operation cord or a lifting cord is
25 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
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.

11



[0041] 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 5 usual operation, unnecessary activation of the fail-safe
function | BEFI\rj\e/nted’ so that enhanced operability can be realized. [0042] According to the second
aspect ot the invention, it is possible to provide an operation apparatus of a sunlight shielding

apparatus whare fing L iheliead 40 REeaKROSRIHE ARSHRIRN SPRGRIIS Sys & RIk ORgration

of the operation cord can be prevented. [0043] According to the third aspect of the invention, it is
possible tperavide a pipiacpapparéitusahdi gbit-wih tlddnghigipdoesuotitinceria aepvigrpedt with 16
dweller or the like due to an accidental catch of the lifting cord, and which can prevent the lifting cord

from splitaily$ALE MISIAE PP ratih BPtHE deiedsT BRIEYDE 9ERISVIRICN the Breanndci[8044]
20Fig. lis a frPrcl)t veiew of a pleated screen ac%ordin to ?];llrlset ?mmfggdém%nt of a first aspect of t

pres%nt iH\?élr‘?tlonP r(f—"tlbc.ni’ is'a I[:I)f::icr(le VIGW of t elvpﬁga ed’Screen accorn anl%g‘ %ﬁlé)ﬂrslts gggl%gnt of
the first agpeghefdhe PrRSRNbLINVEINRNY 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
10 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

15 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]
20 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
25 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



Fig. 3 is a sectional view of an operation apparatus according to the first 25 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 empodiment of the, first aspect of the present invention; ig. 6 is afront
viow of & il i O A1t TEM 8] e AT Ao B Socaf iz elakeitichinor

Fig. 7 is apexpladedenispesiivepreye at asaupling section of the ball chain according to the first
embodiment of the first aspect of the present 5 invention;  Fig. 8 is a sectional view of a torque limiter

of a second emigodimantzoi thepistladpeetr sptipreseatvinvérdianuphking Scaivaxpliodad ball
perspective view of the torque limiter of the second embodiment of the first aspect of the present
inventiortR@IB0ASTFordig L1 6qs ifofit vew e AbRLSHaPbIftEof i st sRAsSdPheH @ cREfSRto a
seccgﬂd aﬁ‘Rre%t%ﬁhe present invention;  Fig. 11 is a side view of the horizontal blind of the first
embodimenteaccording to the second aspect of the present invention; 15Fig. 12 is a plan view of the

horizontal b”nﬁigf Bed i@%%WQHKW%@&@'CSP@if&&ﬁl@?iﬁﬁ?@ﬁ%ﬁ%@&é@ﬁﬁ‘%lﬁ%&ﬁﬂ@ﬂ?Qﬂoﬂie Fig.
13 is a front view of an operation unit of the first embodiment according to the second aspect of the
present ifivehtiapdeigoidhis aresqidded petspective view of a torque limiter of the first
Fig. 9 is an exploded perspective view of the torque limiter of the second
embodiment of the first aspect of the present invention;
10  [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;
15 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
20 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;
25 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,;

13



20 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 secondka.sg é: af the pres ntl é{entlon 25F 17 is a front ¥1$W ofab II cha|n of the dPéj

embodiment ac ?oatﬁ %%? e pr‘éls(?é"r’\tomven |oner Cﬁ%p ancelgp o)

perspectiygiviey QA SPU&“QS&ﬁY&0@&@8&19%&“%18@1@&1@%@@9%@8&5&%&&%& tethggecond

aspect of the present invention; Fig. 19 is an exploded perspective view of another coupling
section gbtheddllichvaintdda;second embodiment according to the second aspect of the present
invention; [0046] 5Fig. 20 is a front view of a roll-up blind of an embodiment according to a third aspect
of the pré@8AGhvention: Flg 21 is a side view of the roll-up blind of the embodiment according to

the ténrd aspej%g %J)res ﬂ1 vggletlonbf a ro‘lﬁt% Zzbﬁsx?ds'dfe V|ew of a scre n |n a ralae ttate of the
embodiment ccording to the third aspect 0 present fveRtcn: |g i€ ERORt View of a

cord jointRfffe.spRadiment aaeiding iR tha ibird 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
10 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,;
15 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
20  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;
25 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;
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Fig. 24 is an exploded perspective view of the cord joint of the embodiment according to the third
aspect of the present invention; 15Fig. 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 conuex pgstion of the embodiment according ta the third aspect of the present invention; Fig.
715 2 o v oF 3 (BT TR et BT AR R G 0 Frtnd O B Y SRF
present igyeNtioRttinEigotf ik HEMMEV ¢HER ARG eakebriing eBbrdiMaRLacsaEding fo the
third aspect of the present invention;  Fig. 29 is a sectional view taken along line D-D in Fig. 27 of the
embodintéret peesedingrtocthedlnird aspect of the present invention; 25Fig. 30 is a sectional view taken
along line E-E in Fig. 27 of the embodiment according to the third aspect of thetgesent invention;

Fig. 31 is a setibnabvisnAakestiaBad e of iArigPRy etk aRIPRHRIRENCACERP R Y ReHEEIH

aspect of the present invention; Fig. 32.is a sectional view showing a fitting state of the coupling
mer%’cber %%%quhﬁﬁgt%gﬁl\?egﬁﬁggﬁ%ﬁpo hg fet:lnjgo%{r%seenri?talc%‘é?&ﬁg 6 the third aspect of the present

et 5 12 S Bl e o R RS -
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



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

EMBODIMEI\LE?eFOR CARRYING QUT THE | VNENTHON L%M?llte Valnous embOd%emPa%frthe

present invention wilt B& descring t}g‘lé{/lv?q’%é)ug% %% ddiments basec %nstlﬁ(é}}ir%? { tAr§ aspeléis of

the preseqy 43 inyetinn quibRe idescrited fontanvenience sakejrrehogimentsiBaying iugier spore of
the features of the first to third aspects are also feasible. Accordingly, the embodiments based on the
first to thirchaspiedtshaiviregpre skghirgaritiahisgopropeldyw can be cambieefbidittbtmaanathapgzAlso, as
to the reference symbols assigned to the elements, same numbers are sometimes assigned to 20
different BléMBAts in different embodiments. [0048] (First embodiment of a first aspect of the present
invegtiorl‘))O g—(l)jreafter a first embodiment of a first aspect of the present invention will be described
accordin t%e rawings. In a pleated screen shown in Figs. 1 and 25 2, an upper screen 2 is

suspended fr%@thﬁﬁﬁ Q@éénanﬁfﬁﬁgqg&d@”é iy %@%Qe‘ﬁ@db%t%ﬁ{‘@ﬁﬁ@%fl PRENSPIREN 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 lowessceeen2lin aThaltpphirectemmn thisreedeotathiaristittent matbafithechiras &fdoe fabrit so
as to be foldable in a zigzag manner, and the lower screen is 4 is made of a material having a

light-shichiificpstapbery 46 ABtopicibiedpm i a Hfza§5anankftisigesa 7 passes through the

middle rail 3 and is further inserted in the bottom screen 4 and a bottom end
10  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

15 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.

20 [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

25 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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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

10 thereof is %ta}?psetd &%%Oé)rpsgfﬁtrap550&055%65,%}%88 aelng do rtipns ofithe]{ first an secg%eg%iéltg

ape 1S 1nserted,1
cords 6, 7 are wound aroundfirst and second win afts’9, T , r%spectlve y, and attac ereto,

the first apghegRENENMACNG SNAlt$ 8¢ 1B hsingpmpRrist Mithtadbe- 4R hierdBoXat RYAIRLPPRHINT

member 8 so as to be capable of rotating. That is, as shown in Fig. 2, the winding shafts 9, 10 are
supportestimitzinliheaheecbibok drénag thixdétchPabiench estagiogddyribé shpyperting myemrteer thirtleestate
where they extend in parallel to each other in a position above the first and second lifting cords 6, 7.
20[0052]s€CcPRél oy aAingo b tRe IR sBRftRQtctRd eichBaREapb uFRl A EE SisiAtNR gton 8RB the
top end pattion of.the second lifting.cord 7 is wound around the second windi aft 10, and.the first
ad Seco Thine B & 7o HOAITe ool o) Sy e ATeunt Ind Prared™

second 25 yfiRding shpfts QisiAoFHE e D & fitslcans e e0nf AtngCRras 6 b ates Rcrrfigsed gs to

be wound up or wound off in a helical manner, based on rotations of the first and second winding
shafts 9,difnjo@b3he fikdirstvinidimg skhtift 19f ahdxadonal thd shagnid idsévied isHadtfirsPwiading
shaft 9 so as not to be capable of rotating relative to each other, and similarly, a second driving shaft

12 of a hEX@Rj6HalPod SHEEE HOMEEERIPIRE {8 e RRGiNGTEmet a9rdo 4s Hit tsaserdpbiEngs

rotating rg(l)a%ve t1% (‘-:-Az]aoch 115 oltlher. ‘I(')rhel){ C?r%go 8ong?i1ure1% t 1%t W%('e&%hleoﬁrst driving shaft 11 is rotated in
a direction for raising ﬁe%rsﬁiﬁirng corat , tRes i?ﬁng cord 6 8 wound up around the first winding
shafy 9, g0¢ sdhen 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. 10[0054] To one end
portion of the Tieaohworddsitache b rtlopdratidnlagppdrattis i3 chefig are o tee ratia tent teep firsst s
second driving shafts 11, 12. As shown in Fig.3, a pulley 15 is supported so as to be capable of

rotating oraCRRSEEERadItR TAtARS dRadirsh dnthetnadierumadtadts sl hnd 4 bAP HAMVIB B an
Lo el e o T B A7 T shensed s I e B
side within a case 14 of the operation apparatus 13, and a ball chain 16 of an
15 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
20 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
25 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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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 20 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 erlpheral uOI? fthe ear sh ft 17. urther the gear aft 17 is inseped intq t e IIey 15
of a tubu ar sﬁape as'shown in Fi abo(fih ha> p%or{%ﬁél%f?f es%ﬂr‘?‘g g%are e(rilglgl)ge8 with
locking pmeq%%%%{%w@m@mewl&a%her%%ug@&@ Shshe pwley 15.10056]  In the above
configuration, the pulley 15 and the gear shaft 17 are usually rotated integrally with each other based
on a frictjo@ &fte between the limit spring 18 and the gear shaft 17. Further, in a state where a load

exerted on the gear shaft 17 is increased and thus rotation of the Lc%ear shatft is inhibited, the limit

spring 18 rundY@#8aEIathre i® fﬁe”@eér%ﬁsgrﬁlxoasth rhgegeay s rﬁ%damegaan@ammﬁ%gar
shaf%l? anda1 ansmittin &:I%%earl orted as o % tclapa frotatlng the ge w1th
meshes ®ith the geaPE?a ere ore w Ct%% pu ey 150t e Sr&fghitt |ng gear 704 Totated.

[0058] A pair gf fiFst apd seﬁe@efewcwﬁém%% ghumssh with mm@mﬁ@%%eﬁ&l& gtbgglutch

gears 20, 21 being supported so as to be capable of rotating by the case 14 on both S|des in a radial
direction D9 tizerivdasrditting gear 19. When the transmitting gear 19 is rotated, the first and second
clutch gears 20, 21 are rotated in a same direction. [0059] 15In a front end side of the case 14, first
and secdﬁ@ﬁﬁhsmlttlng clutches

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

10 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]

15 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

20 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

25 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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(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

20 first and second transmitting clutches 22, 23 are rotated jn a same directian. [006 The first and
Cocond tama B R A B B e a8 i bRtk T P Bacion

in only opedisgelion gheachel tieckhipgt shafis 2448 gach of autpgtshafts 25, angkthe dirgetighsiof
rotations 25 transmitted are opposite to each other. An end portion of the first driving shaft 11 is fitted
in an outpuhsling 25 afttié fisttamsditing cutebt2@n dod aniredchgontponiaf teesacohiftrgyiogrehaft
12 is fitted in an output shaft 25 of the second transmitting clutch 23. [0061]  In the above
configurafiorf WHES thavbemcHitnbeslishate 4 de (hitaeibh 28h YRR e sHaasHinny sidi 1bes

rotated, so that the secqnd.winding shaft 10 is rotated jn a.direction for windi p the second lifting
e S e S e B R o el e

11is rotq{%&&@%%fﬁaﬁ@%}gg@qﬁ& 1] ebigagdirection 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 p@O&@Rpf 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 1BSs f@%@ﬂ%@%%iﬁ@%&ﬁ&aﬁ&ﬁ&ﬁhéhidﬁe %ﬁs%%u@h faiPtOBPET
D owe ABIDOAIES 28 Sloh e Y T D Rt et T e AP AL o rte

andsecorid dri are inserted

in 3 goverRQr ANBRGAUSESEtics: 6?%%&%‘1‘ﬁﬁg%@tﬁ%iﬂoﬁ lﬁ&f@' itQ Wﬁi@l@%f—%&&lg%t{ﬁﬁﬁl he
governor apparatuses 27, 28 control a rotation speed of the first and second driving shafts 11, 12 at or

below a piedetamidtdd 281V & ensb thetb sttppnessih Joiwepiray speed viitha thddethitl3zandltbas
bottom r?”gl?eggéic? gatfrt]glirr gelrfévivseiitggtcf)%”ei?gﬁg)rg 6oéf1 l[he middle rail 3 or the bottom rail S 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

19



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. §, the ball chain 16 js provided ,with a
v 30 Al B e SR ONHIS Bl e P CIANR L Rttt

of the baflss3h istfoEpathsucitdbalR Said Hody Pha BLARIS $PREFIYRNARE (hIPHRES Ry AINGKH

machine on a surface of the cord 30, so that each ball 31 is fixed to the cord 30 immovably. 5[0066]
Both endoartimmd atfettzgp herd 3D e poupléorwithl dayg a atheldiiagarmachling sectiomddase iatliee ball
chain 16 is formed into an endless type. As shown in Fig. 7, the coupling section 32 has a

configur&RIslwitkraéatb af Sadumly Heintdre 33 ths saic st dmaayakblpled by means of a

secaqnd ﬁ%&ggﬁling 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 OUtseﬁd‘E'H'q(j:'i‘ﬁiO@)Qfﬁcﬁﬁd _%ffat?fém%lgic@d 3rmadaQfiasamernaierial asibat oflothe
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 isclingol regvseerithe Bemsphéridatipertahl 3thard theé fisstdittingd dnttona3Y ,cantl esdidtgnee
between the first fitting portion 37 and the ball 38 as well as a distance between the ball 38 and the
hemisphé&fcahesrioH13618re/idEREicP WRHREGRSGHEB bitwieah theBHiig B theudsire tryp first
hemisphg{)i%alﬁ)ortione?fr?baer}% t fi&t eflittsig%l%ortj[?n CBT? laéear?oldgd%p(ég C{)%th en(eJI aoosrtigps oé thg
coupling core ggo% same synthetic resin as thar of e Balt 31° ase é/nglporrtllon ofatlheef(l:rs{lﬁjtting

porjign 3448 fAedhisipsesammedremispharcalishpee as that of an end portion of the ball 31, and a
fitting 25 convex portion 39 of a round rod shape is formed through outsert molding on a front end
portion of@RéTifst fitting portion 37.

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

15 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.

20 [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

25 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

20



[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 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 partions 40, At se end pportion of the fitting conyex portion 39, rotatio
et P e R e A b T il et Bllar

line-sympeically with reshsatiodha cenieadte it tash FtaliendesticingAeriam s isdeired in a
position apart by 45 degrees from the groove 41 in a circumferential direction with respect to a center
of the fittpgrtiomsexiportian 39 by Qrid e secornd chieplitgineminerdd santatde BOf, arstameon
synthetic resin as that of the first fitting portion 37 and the balls 31, 38 into a tubular shape, and

opening PoioRsiNg RPBEANSIIES SRCE B SRS tH adogesHabsRHAN N stR ¢ divtemd pBftion of

the fitting convex portion 39 including the diametrically swelled pqrtion 40 to be inserted therein.
Further. TS of TG S O B S T kPt chre oMot SHEVBE ahdSuR 32 ro CAEA by

90 degregstfiaBheask AthenYithresnectoithe santer #f e 80801007 rt By rdentp rauple s first

coupling member 33 and the second coupling member 34 together, the fitting convex portion 39 of the
first fittinghporgomodé 20lisinsartentanimbere ntithle dpecitigpostiohs 3 péthetsecond wtrrplofg thember
34, and subsequently, the first fitting portion 37 is rotated by 90 degrees in a clockwise direction
relative t8 HE S SUIMEERPIHEMBhber 34. [0072] Also, in another opening portion 43 of the second
coupling §31§Ler 34, the 25 fitting convex portion 39 of the first coupling member 33 is inserted and
rotated b@l grees so as to be positioned. Thus, as shown in Fig. 6, the first coupling members 33

arejgoupled witheagh Sheraniip esSacenthePURINGMBBIRRIA3 6 PEIMEE sy nthetic 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
15 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
20 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
25 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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[0073] 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

e eI ane P oL PRl A0 SRR TSI A BH B IRRY I o n @
usual operation of raising or’lowering the screern [ urthier, in a case where a rotation of the

first drivipg, shigfi Hooptherac ik dradng ahaft dreeis Birderede P WAAIOIRR IR QRAIAIG Bigalkchain

16 10 is increased, whereby a rotation torque exerted on the pulley 15 by the force exceeds a slippage
torque ofradortae BditeAiroolighiorgtéat-oe ther piisyid s dhetarhudh imitaei$i ttdtigatech vesc pralitigly, 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 exampfé AR RARIOIAB SRR A6 W ROBRHB o FfiterisTaéhar 18765 feHicA!
radiys Oftﬁﬁ‘ger&‘%"% 5re51'§ Fﬁj‘?ﬁ?&%&@&@gﬁ@@@ﬁ%ﬂ%éaé‘{?sge%gé’ ing force of the ball,chain

(corresponding to a i Yis's S Case, atorque exerted on tl%lpuﬁ’ey 5from

the ball C}’S‘ﬁﬁh@dé\ﬁl‘ﬂ%ﬁ%%ﬁﬁ]%e%ﬁﬁdgﬁmﬁﬂg%g&%ﬁqﬂg @@w&r@éﬁf 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][@@uel 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 thATH EpEEL pOI Fore@sEirSt PENerRcE0ER 1010 06 thf fHiste HHTHMEERAE dlceddithfa
usual pullé%%dsdalg‘%lied t b& qQartshoft e ball ch%ilq 1[6 SHS eng]ed fromtth%}?ul!)eaﬁlllihthe olp6ening
05y hE Bidmeteay St purtors O tRe WGNG Comex purtor 3b

t
portion 4558 expan € diame sSwelled portions e fitting convex portion 39 due to

elaggicity;Qf thereyybeticyrsie Bl the raednshceyring mesrhal 3h AReowingly. s ijing eoryex
portion 39 comes off from the second coupling member 34. [0076] An outer shape in a state where
the first fitticgquintmrdippage fitieguon width tsidgs ofl the tseconcbepopiinedriantbher fdlikegolSet dseto be
e A o miter 1S hetvated” Acordmgy. the puilay 15 and 1he 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-cm, 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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5 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 fc:@%e/dq 10[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 sggligngs Shatsdors, etall GhAKrdGRANRS T QE%EEE’geE@ﬁ%lea@P%éhﬁt%Uﬂﬁﬁ5-

15[0078] Now, behavior of the pleated screen configured as described above will be described.
When onegparisod ¢disedbeth ehsie dihd scoul el wie mbly i3t secendsdtiving s Hadt d2neeramatdh tsofthat
the second Iiftin% cord 7 is wound up around the second winding shaft 10, and thus, the bottom rail 5 is

raised. 2@_hﬂ/_ tr?elbalra%ﬂﬂéfairsnlaré”é%b Bﬁ@#%p%ﬁo‘?ﬂ P5ﬁ§%i§@a@éila&1é§ﬁ€éq@%|%e_
bottgm rail 51%%9 6%%%%?@%%’;@%%?{%& fu q‘gﬁgtggf’ftkhr%ﬁ@g%‘%{t%% ratys 20 f‘?glfﬁ%"t nting

self-weig%]f?a i n int ate is pu In"onée direction hen 25

releasedethgsfyiction Bﬁxﬂr%’@,n%gtﬁifc"%%iﬂgt@Um\%oét%ﬁ{@pé’ﬁéﬁep@@%ﬂ%?%ﬁtﬁ%“%%!ﬁ% $0 that

the bottom rail 5 is lowered due to self-weight falling. When the other part of the ball chain 16 is pulled
down, ordy¢hfefinsedrivivthshafikl fis sotatedy lsnghatethebiinst [FBngreowdd G pdadownthupearourtdhtire first
winding shaft 9, and thus, the middle rail 3 is raised. When the ball chain 16 is released after the

middle raii® ihfaiseaand aesiRingBche Fidtte rdres raHerhaithd BegfretneBAMKRRSINRE fiinction

of the st%%(-‘ﬁrea&)paratus 26 for preventing self-weight falling.

10 [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.

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.

20 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

25 released, the function for preventing self-weight falling of the stopper
apparatus 26 is canceled, so that the bottom rail S 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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[0080] 5When 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 r}l{jv.ant? es are Obtal@g%ﬁ 0(L)Ina casg Wherle e ball ch%{n 16 is é\agg%tcf)rf a ciw %eer or

the like, {hefirst coulpﬁinrg(flr%eclasr‘ﬁ3 an &c%ecoﬁdrgéup inlﬁ‘ rﬁ%lnsi%erg%l fh fhe coupllr?g‘;feséc 10h 32

come off, iy rach pthaeisTRelaf e, the Relkghaintodanke egutprRedMEtB R ibBaled %%1&31(2) In

a case where a load on the first driving shaft 11 or the second driving 15 shaft 12 is increased so as to
hinder a agiptioatther26f fiorapuswrahtpegadicf; weeghtllégllibguns 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. Theré@&%,ohnnecessary coming off of the coupling section 32 in a usual operation can be

prevented. 2003) gine urnegessaty, cpming pfof the coupling sertian 22 i g usual gperation can be

prevented, it is possibleto'se {ne pull force low wi € coupling Séction 32"comes 0

thus, to qayise %@é&%&&iﬁ@tﬁécﬁ%é’t@oﬁ@ qramep%‘mﬂﬁr%y Mﬁ@q@l@ﬂ’@'k&ﬁﬁ{% 16¢ i&ﬁéug%ﬁf&
dweller or the like. (4) Since the pulley 15 is provided with a function of a torque limiter, even 25 if an
excessiveppdirfatos 2@ pelethicelbd bad thainthe, thedolld teridedid abswred it edosglieviaight, so
that it is never transmitted to a mechanism in the operation apparatus 13. Therefore, failure of the

operatioddp&at¥ B die bl e Sioe P IPRIEBIESH B prevshtbadrsh St iy fpbosiing

(Second gzgw%o igl%r%tglt aglt% g?s ct of the present invention)  Figs. 8 and 9 show a second
embodintent of & ﬁ)rquefﬁml er. In'the torque limiter of this embodiment, a disc spring is employed in

plagg of the limif $ArG480htherkr shempativreih 10d-18- Sadghled sidedReliry o2 S8R he
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
15 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.
20 (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
25 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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5 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 dnput side of the pulle in.an inward direction. The pulley 55 10 is shaped into tubular
cowar the ouSCEOHA. SRR AR Bb R Ao B ah i RreRGhe ESTGRL. with = gear shaf

51 with frictionrgesagtahe 9opRbIF af SEEIINY ElivEiIA SREB OIS rdie ARk sidePtiRegpghshalt

51 is formed into a tubular shape, and a groove 65 is formed at front end of a peripheral surface
thereof Aiconiteex @orias hibtodineeldn thedlange@ing5i§hergrdoye d5iangeccofvexepditian 63
engage with each other, so that the gear shaft 51 is supported so as to be capable of rotating relative

to the puflBYiBE, (Gd&S]tiRe{bret famhotiengatr shartsd: i8 sthpdrbdsdd adry beycapabiddfisoadtating
by acase 4 simier 1o hatin the sk qmbodiment, yhose degr 3la meshos il ihe ypnsmifing gear
19. R cam'Rember 521 suppo on-afren en515| e>of the aear sﬁa?tlgflslo asdto' o] cap% e of

rotat.ing sl %0%98\}{&%6,3%?4 di'ﬁcﬁ"?ﬂé}f tB%rQﬁﬁ"e?Qﬁ“%ﬁ%f&é@_ ¢RREAYE/CRAMEX POHIPRDefaPAD
configured to be capable of meshing with each other in the direction of the gear 25 shaft 51 are

formed, respeatieghgraivagpogechsifigsuethcoscoighgecaritiméneobni? afidlaeflbafjechariion 63 ¢f the
gear shaft 51 in a circumferential direction. [0083] A pulley 55 is fitted so as to be capable of rotating
on a frontl @8R8 Pordoritianfchr eI e Bl 3 fH§ 2 RBIRR S p s ebpsiin@theadarind
member 52. Conv%xt%%rtfon%§%ifgg%?d[ on an @uteégeirlpggr%‘%lgggcgﬂgé tttle ca embﬁr 525%t

. surface o u 100 € pu
regular mtervan engage with concave pOIFtloPls 9yforme on an inner peripheral sur acFe) 0 ?P{e pulley

55,190 thay $18:6R/ MRBRALEAAS elpiadintRamlvMtnsior Putigy (%5531@9 HPROLG S0:R6 1othen

capable of moving in an 5 axial direction relative to the pulley 55. [ A disc spring 58 is
disposedolpemiesn tre thm mempbér Si2lenditiib pallgyhs sdratith® lcani thefniveida?® isobiasetbtoweard

the flange portion 53 in a direction of the gear shaft 51 by the disc sprir%a 58 using the pulley 55 as a
10 fulcrufifPaRifeRfd oirdinshEslrivsnie epshicibena, Bas slelcaifeneths ssainahrétiange

e R O B R
peripheral surface thereof. A convex portion 63 is formed on the flange 61.
15 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
20 rotating by a case 14 similar to that in the first embodiment, whose gear Sla
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
25 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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15Further, 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

Operaton e (S EaETog dn e Bl SR e gpeistion ordye s abaiber e ey o e

. t01’1 an,. m .
cam 20 meémb thetorque limiter configure cribe ove, advarntages similar

to those gf dhederaye bmiteg{m e ik ¢mRod §2§E GRiYRe-BRidiRedpBPH JhS fSloRg edvahtage can

be further obtained. (1) When the cam member 52 25 runs idle relative to the gear shaft 51, the
concavelfecomep ricarad & ot theecaft e pbBep 5 6)nsoidleavhites hesrdiing dhebeans aviey comaexd
portion 54b of the flange portion 53 (torque ripple generation means). Therefore, the operator can
know the el ¥HE b teyPLE oy B SHaBATH EnsepRFat R fofédablio RitABIBEIEY 28 and
coIIi%ion no'igﬁsd %nCTEg}?d qgntinu u%p(ewheﬁ éhe%%oncave/convex portion 54b hurdles the
concavefCorvex portion 54D fbvd%% mbodiment described above may be carried out in the

following g daners.

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

10 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]

15 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

20 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

25 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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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. 10- A coil spring, a rubber material having elasticity may be used for the torque limiter

in place of the limit sprin d the_disc spring... _Highly viscous oi be filled between the pulley
and the QBal L ESmA SiLof g ceo s ior NS e A e e R i

the follovipg Lx, B)RINIRFE:2H 613016519 MRS SRZEHhERNR Pl e RBdMTR] Biepulley 15: 30

mm;  Maximum value of operating torque (slippage torque) of the torque limiter: 40 N]jcm,;

Dividing fOf@®7f the coupling section 32 of the ball chain 16: 15 N 20 (Maximum torque exerted on the
pulley from the chain is 45 NJcm). [0088]  Technical thoughts other than the claims that can be
conceived of FaxecorradisaspididrsnsRedvabQiiiiea fataaered) oshnispdhtiofPEppaRsEus of
a suglighrtnsé[}ilelginsg apparatus in which an operation cord of an endless type is suspended from a
pulley supporf(ledrlri a head box so as to be capable of rotating, and a driving shatft is rotated via the

pulley based onrapopsreeR af tﬁﬁa9p8éaﬁeglse@h \Wherehy: phielding resraberisigivenwiiergin the
pulley is provided with a torque limiter. [0089]
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.

10 - 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

15 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

20 (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)

25 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 5 horizontal blind comprises a number of slats (sunlight shielding member) 3 supported by
ladder ¢ gﬁgafuspended from a head box 1 and a bottom rail 4 attached to bottoms of the ladder
cords 2.1 Lifting cords 5 are inserted through the slats 3 in a vicinity of supported 10 positions by

the ladder corgs 2 ans asihakiom saih 4aes suspepded ambpiiessn et fitipscords 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 Hetgyfbeting Mieshbemb ddiposad of the Jeeach Hoxtp4003lf] fivd\ pitesg shaifh Beoftéon
hexagonal rod shape is inserted in the Windigt% shaft 7 so as not to be capable of rotating relative to

each othBillWpRriechitisg sAaroginstde d hsedimuingshaReieridngete HigwnhéR the Wididg
shaft 7 is rotated in.a.direction for winding up the lifting.cgrds 5, the.liftin rds.5 are wound up
T A SRR 13 SRR B o oAl RS S ST £ MK 5 o Pk

170
around the Wlnd?ng S anner, so that the bo an e raised.

When thewindipg:-ahe{f Taisdelateddr @ ditestien demirdincaofidhe ifinoicaids 5 tadifingsards 5

are wound off, so that the bottom rail 4 and slats 3 are lowered. [0092] Top end portion of each ladder
cord 2 isattached toabidt tdmmrs @0 thewagl @& afardodk 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 id%‘?&]y on one side of the tilt drum 10. [0093]

Lifting cords S are inserted through the slats 3 in a vicinity of supported
10 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]
15 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
20 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
25 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 5

supported by }%e suppoyt cap 12 sq as to be capable of rotating, and a driving gear 14 configured to
e with the ks S L L G B A S LD A o b R RRb ko on the
tilt shaft 13 igywotated the.tilt drimliiis 1otaies by ayaoidhe skiving %%&Q@@ﬁéb@@yg&%ﬁeﬁﬂ-_
[0094] 10ANn end of the lifting shaft 8 is coupled with a first output shaft of an operation unit 15 which is
attached 1@ anfend particiioof thiel lepasl adoyrand @h fodotHee lift sipfs A3fis 8pupediwith bywaatput
shaft of a tilt unit 16. Further, an input end of the tilt unit 16 is coupled with a second output shaft of the

operatioFeFRersPestovmf thephrar1pax slipgotitd Bhafh dsd PoridiesrgRGderatdophael 5 and
a ball chain 18 is nted on the pulley 17. When the ball chain 18 is pperated to rotgte the.pulley 17
o Form SHP ST CHTE UG TG 2R B T TR 15 e afoct D0Ldote) e
operatiorggg_lji iz iécﬁﬂfﬂ' Wﬁhﬁ%%fﬂiﬂﬂéu@ﬁ%ﬁ dacaleraling @ fotptign ﬁ{éhﬁlPlgi?é(_f@?
and then transmitting it to the lifting shaft 8 and the tilt unit 16, as well as a clutch function of switching

between E3statenisn mdiicto Sextf-eegighi éadingpoh thegslat¥13eanttagibotharltail3is tolititel] Pheatitita
state in which the self-weight falling is allowed. The operation unit 15 is further equipped with a
function BBV Rtilsyreiefinch§Bmeysatdherseilisdfrtié wishihe dTitagsaby vay of the tilt
unit 16. [(&9@311 The tilt unit 16 is equipped with functions of rotating the tilt shaft 13 based on a
rotation e éecond output shaft of the operation unit 15 and of not transmitting the rotation of the

secqnd outpuhshathip e tifshatids whemthe il shafbidiswetated hys %@ﬂost@fngﬁa@taaglad-e-,
the slats are so 5 rotated that a fully-closed or fully-opened state is attained. [0098]
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.
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.

20 [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

25 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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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 10 (direction of arrow A), the tilt shaft 13 is rotated by way of the operation

unit 15 and thegtilt ynit 16. [0099]. Then, the.tilt drum. 10 is rotated in accordapce wi rotation of
the it shaft 137 The Utk s (SRR Sy o Se IS K hene 5 P el 3 ave
rotated sygh dhap foauetsHEACSS thereebatedasaipt PrrANEIgIsigpaitheroamitQE0gha Yhen
the tilt shaft 13 is rotated by a predetermined angle, i.e., the slats 3 are rotated into the fully-opened
state wheretthey@sendtningt viedicalt st immatidnth@ afdheriidt shatfp3 iststdppedtbaetitt ashaderaton of
the tilt unit 16, even if operation of the ball chain 18 in a same direction is continued. [0101] Further, in

a time pevbBauitaidslead rddcis thetAmd dpsadriiede teraninng smets shothtarty@@eose

working of the operatjon unit 15, After 25 the slats 3 are rotated tg the fully-closed state, when the ball
Chait 16 R P e B T, SRS otmted, so that the wincing
shaft 7 is[@@t@ga]d in the direction for winding up the lifting cords 5. Further, the lifting cords 5 are wound
up around the winding shaft 7,

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
10  (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,
15  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
20 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
25 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 5 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 Wor n% (%Lth%OEeratlon tIInArt ZILSE? rso th t self-wi %O{ Ilng oetrtge botto s%a'hdéraln% e slats 3
is hinder&d anél hey are é’lgla{%e deSired 1&vel. a[fl‘fﬁ‘()%l &'Showd in Fi el n-apar oP%e ball

chain 189p 3,5 5ideis Rulled 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 ¢Ot@Alt 15 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 Wélﬁ&lsﬂacﬂ belisQB?a&@dlb‘%/ i prelgaeeshie Paptide) &, WhishiHdo0ghtem diditdtated

into rever tflliI” ?% state whe ?ay Qe alrgqst rtical a {otatlopt%f tilefult sh ft} Egsusltc‘;j{)ped

dueto a W |ng O Unlt]i even | opgrselt |%n Oerﬁ 83.]“(50% |nn_L§|n a santllen irection is

continueg; JO4A6H &tlma%gdowh@qﬂm%m thereuessedulviclosed B8 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]

10 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

15 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

20 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

25 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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25 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 operation unit 15 that the bottom, rajl 4 and tTe slat SE}?re Ipowered due to their, self weights.
10107] WHRH S L GRS QR A b A S R el o B Y Atk A Hed the
ball chain8isspulled iBHipg 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 tqiddr 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. 10[0108]  First and second fixing
apparatuses Maeropare stakhdd WHsh Bradettagneid shamndaHeesdatead dbx lPrsH to

between opposed wall surface Z%b wa the first,and. second.fixing. apparatuses ]7%3 19b. ﬁOlOQ]
e Sl e i MW I R e B B e el

known cqefigyiatiqntyvherg W@?W@B%@Hegﬁéﬁé‘l Zhis ra@ediina farvas o franeare dirgetion, a
pushing shaft 22 protrudes from or recedes into the head box 1. [0110]
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.

10 [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]

15 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]

20 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]

25 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

32



20When 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. (0114 25The second 1xing apppiats 19b s soupoed of an qelustmant shalt pAunichs,

c Sé)ageg
supported’so as to bé tapa profruding from a case of the opera ewa

surface 20iangiiRESHIRG AN SPERSTRe cORUINGH LooplitstiBRRQHHSICS i8R iheoh it adiystment

shaft 24. By sliding the spacer 25 in upward and downward directions, the protrusion length of the
adjustmdotishzift 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 BeSBIRERAL tipiasthehedd ptackatke PBetrans ! R afifg PisriBrs ey Afd¥fs of

the first and second fixing a ratuses,19a, 9b.F[O 3] In order to, fix the ge d bax 1 between the wall
oA i S o e S R A RN i de e o it

held betwggp the hraringBRItoRs Acanddnibisstale BethsRacas-heMeenendsREhasktsdand

the wall surfaces 20 are adjusted so as to be approximately equal to each other through operations of
the adjudimeniddis2tand fhaagjapipzentsisat 299nPhen, the head box 1 is held provisionally
between
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
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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

counteralc:gin%f {8% &fi é';l nresulti, r} % head boxo% i%eh Ig b%g’]vgeepo@lel C\/)c/agl surfgcig% 2% 0&1“% ll;léréher,
in a case WABRR'S downward Yorce Of U Rﬁ(ﬁewﬁons?is}épp iel13 pres’se’& 's‘urfacegtbe eenlt e

pushing ghafledapd e adusEnenehal 4H 4B &pdiRs&RRAMAGARIEANS 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 poitibdk 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-foPrea it Higt iSSaghRedaiiadh of Wi B dexalcove rB@ By R tSHIAR BEIVEBngth
as well as 8 PuMbEE AL N sHaIe S She SISl TS ¥214e2: [HAPL s the puitey 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]

10 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

15 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

20 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.

[0118]
On a base end side of the driving gear 27, a cam member 28 of a tubular

25 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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As shown in Fig. 13, a rotation of the pulley 17 is transmitted to a driving 5 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] 10Between theIpuIIe g.lzfea}nd the drlvl(rijl?rgg@r 27.a ;Ql%ef“mlter is dlwglsed hich is

configure‘gldr 0 Set 5 rotation (c:)rqueyt’res'?lr‘ltsrrﬁ3 e m?ﬁ‘éaéﬁle fo the clirr]i‘\[/?ng ge‘g%t &08F Bglto?/va

certain valygtliesaribing) 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 15 axis
and so afidt9p be capable of moving in a direction of the rotation axis by the case of the operation
unit 15. A part of the driving %ear 27 on a side of the pulley 17 is formed into a tubular shape, and a

snap portion dihig fBH_Hé?zI at ﬁ%rﬁoéﬁéleéln @Hér@h@&@éﬁa%@%ﬁ@ré&%li%a% B@Wn@oﬁ%ﬁth
sideg of the srgé)rpggloglg 'Qﬂ%g{%%ﬁ%ﬁg%%%ﬁaég%%‘?uﬁg' 1 ?%;@3%985%%5?115928 gngages with 2

m 0
convex portoh tormed 6nthe fange SO tha rnving ge IS supported’so as to

be capallg gf rotainodelafbgiedns P uieYidfhe [0 b8l A base pRd Sife RE R HdyIN070§RIi24na cam

member 28 of a tubular 25 shape is supported so as to be capable of rotating as well as moving in an
axial direstioerofgbeiphieirsd gearf2cearaf otheppesed sicensbieiac2s of e #§pagtystjomOrekihkadriving
gear 27 and the cam member 28, a concave/convex portion 30b, 30a and a concave/convex portion

30d, 30ciBSRTGIE A0S ESHABIE SIS HHEERHARachREhERIA aﬁ%ﬁapai%%tﬁn%nﬁéﬂm)jiﬁ@@ear

21 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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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
peripher\%?érzlﬁce of the pulley 17 and an outer peripheral surface of the cam member 28,

respecti at'regular intervals in a circumferential direction. The cam member 28 is configured so as

to be capable-ph gexeLIRiiNE iT e Rnlen i afrxiéh AEECHIR GRS PO HNING 868L 331 SO

as not to be rotating relative to the pulley due to a fitting of the concave/convex portions 3 la, 3 Ib.
[0120] sA ctspsntp3ddsulispdsed inlbetzdin cheitber@8sapd/] sl sHowmindrid . Wotlore émdef the
coil spring 32 abuts on the pulley 17 and another end abuts 15 on the cam member 28. The cam
member %%&%Nammé%%@g&tmezgmmf diMAie A DRy tHADRETRY Rrce of the
coll gprin@% ing 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 apddhewHving 1?1’%”?“1277, e B4Atle4 IN1eGrAbMIPLALE a IE8 PIBHOBAGI QS PHERIBT
rte

than the certain value is exe on the pulley 17 in a state in which a rotation of the driving gear 27 is
hinderedaas shalls BiFof 46symdlcaticnresinen?d deolesitdivardand [B.8leyt lfeggdansitiedviaking 25
force of the coil spring 32, so that meshing between the concave/convex portions 30a-30d are

canceled=arb tRtihRekalls rﬁéﬁ@efozg&eﬁsﬁau@hemﬁe%%ﬁ@%rhﬂﬁb{g@grazprem ﬁtﬂ]éftﬁ%i@am
member g8 1 Otate%ablyrr%gfﬁﬁgrger%oq]cﬁ%hlnr%géltarg%ﬁi(érsﬁﬁ%\/ese{lcr at‘c"éx ?%ﬁgg%%?%?ogoa;ﬁacfgggz lation

thereof are rggela%e S the camm er relative 10 riving géar
Thegangiiation of iemeshing ebie RonaayRicapYex 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 lift&R#to account.
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
15 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

20 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]

25 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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5[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, 10 ball 45 firedya the cord 33 Immeovably, 101241, ) Bath end porians of the card 93 are
coupled With &ach otherVia a coupﬁlng section : at the %all ehaineTs formed intG an endless

type. As ghowederFig alBaie God @%@ﬂﬁﬁ?%%éﬁﬁ@ﬁ}ﬂﬁ%glcgﬁafﬂg CRUNIAgEHBIGIBREbAGAN &

second coupling member 37. [012 The first coupling member 36 is configured, as shown in Fig.
18, suchfilmaita leemdisphixical poheond3@mitracaligpesstightly |argetitmandl haliof thedell 34ds farmed
through outsert molding on one end of a coupling cord 38 of a 20 same material as that of the cord 33,
and a firhRaREEFRHIBAAIPR fbiMed so as to be solid to tip thereof through outsert molding on another
end Qf th@i%ing cord. The distance between the hemispherical portion 39 and the first fitting portion
40 is identical with a distance between the balls 34. [0126] 25A base end portion of the first fitting

portion 40 is foreeddatma Wﬁ@ﬁﬁ%‘ﬁ%ﬁ{@&e §Wi@rc@rﬁlg€1@9cp%ﬁti% qhihe Qﬂéﬁi%ﬁ&i@é‘f‘g
convex portion 41 of a round rod shape is formed on a front end portion of the first fitting portion 40. A
diametrigadiyt 8vve Hi3l gpiostieh @@ of a frerdfjeShapeisli@eés ftrarfechbancEoioh of thedittpigngpnvex
portion 41, and an outer diameter of the diametrically swelled portion 41a is smaller than a maximum
diametercéd BE& O AdSHBROMSHEHRhfspHeAt AlsHap €At HPe PPt S eFPAH dHLENY BRIESMhe

diametricaly, swelled RUHONHRA i DAY P 8 CHATHRIELBE98 A4 S8kt ahce between the
10  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

15  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

20 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

25 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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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[af%ﬂ hemispherical portion 43 and the second fitting portion 44 is identical with the distance
between'theballs 34. [0128] The hemispherical portion 43 and the second fitting portion 44 are

formed of a samgyateeal asdhatihn Fellc4 dituehutere MAlding,iheRAUMd enliegrigns of

the cord 33. A base end portion of the second fitting portion 44 is formed into a hemispherical shape
similar tothee badl pdutidn of hethall 34iagdhe fiterenholec4 Hisifgrneechaer fpontiend gdrtndftihe
second fitting portion 44. A diameter of an innermost portion of the fitting hole 45 is made larger than a

diameter 8 BtBoBéHfhfportforPHRiresr shs t6 fieaasriany Aitko e dheheuitaiswelRdiBoftion
4la ftherﬁ%'&'%%ﬁ?%r;{ dxl fortien %@&%‘%%%ﬁéﬁé%@ﬁgﬁ Z&%‘%rf?eé?tﬁ%;o}ﬁe fitting holey4 'f) rrIH e

smaller tﬁan a ength o secon ting por , a E'I?l% convex port

protrudes, ByeasZy iengiseaual 18 he HepisOkie fﬁt?ﬁ_lﬁQ&?réé-e&éé@&i@%fgr?gﬁééh@ff%@@ heje 45
It

holding the fitting convex portion 41 is set such that a fitting between the fitting convex portion 41 and
the fittingPlole. 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. [0130] Only when a great pull force exceeding
the usua[?)hﬁ Hrce 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 thg sy ?eti resin. In this 5 embaodiment, the fittin
potneen e 1% SR T T gy ol A5 1906 it b EL OkBH i oa B Eorce

excﬂfdi%&fﬁﬂﬁ% & 803Y taR0N, d843dd HeedsprrrieiicalRerdingsssth 43:9h e dirshand saernd
coupling
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]

15 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

20 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

25 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 x 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,

38



10 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] 15The horizontal blind

configur s descriped, ve is set as follows. Assuming that a pull. force fﬁe.ba hain 18 with
i the S A SRR 8 A R AT the Bd B AT B d et
fixing appgirRiEes AdanA9]g1\V. and a holding force to hold the head box 1 between the wall
surfaces 20 with the pushing force of the first and second 20 fixing apparatuses 19a, 19b is S, a
relation gOT34V < 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 E\dHR straddradhereletyadgas saishiedVT AdRalion ity Tabforimdiattount
o e Pt I SR M S e M SRR R ep R

safety factor e safety factoris se or exaniple, a ng into

account gegreasershepushinglfprpeiths fitst and second fixing apparatuses 19a, 19b, or at "10"
taking into account a situation where the ball chain 18 is pulled quickly and furiously. [0134]

Further, g31iB%ting the safety factor as T + W, a relation of (T + W) x safety 5 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.
Relations of T (70 N) + (B0N) <S (110 Njand C (90 N) + W (B0 N) < S
(140 N) may be both satisfied and further a safety factor as described above
10 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

15 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]

20 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.

25 [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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[0135] Relations of T (7O 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 10 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 iao er tedhin the_direction 81‘Sar58wl@ shown in Fi%il 11,.the %gts 3 are 1rgiated. ¥lsllt in H}e

directionto hedu I)f:-cl%ls%dl s %‘? and subséque%tﬁ/atﬁle S a‘ft{c,ﬂ Hretgised When the' aflcﬁaﬁl 18 is

released @ilerih6:51a18i8 arerAisaddas desicrihguelssef-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] 20When the ball chain 18 is

operated (n®®@]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 WiHe rdversoringriatcblsistecoifighied ans |6\6erEiPste e s¥r - wEghtiRlININS[013
8] - When the slats 3 are rt??ﬁadetg their upper limit, or when the ball chain 18 is operated in the

|

5
direc5tionet\gy?alllé[ﬁl"%e%glé?a?s f'& State in which raising of the slats is impossible because of a certain

ops’gacle, ifa R’Pﬂ E)%ﬁ%eiﬁ%%egé%ﬁu %%Ht %ﬁl‘%?gé 19 Blpf_h?e&a% r’ﬂ?@“B_%'llZéHHEE idle
within the operation unit 15 relative to the driving gear 27. [0139] With the horizontal blind

configurdareskleserioE dhbowvp it foiowing 5 Hilvanthgtsearslabtdifttlg m@)Hareisthacaxcéssively

great pull force is applied to the ball chain 18, breakage of the operation unit 15 and the slat lifting
mechani®FFESR IS presatadthafle ek dher il iRig§ e 2 7BAdHR SR HRFBBED&Rithin

the Oper%lf%ﬂilrjlmghjébperation unit 135.

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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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 apQJ)' d 9.5 d%vrvrqwa,r[g{y to trhe hread boxll &)%sed an an oPeration r(ﬂ‘ithe baﬁchain 1r§]§an o,g)g
made smafle? thai & pushing force for suppbrting the head box 1 Between the wansifates 20°by
means ofthe f{ishaag seeand 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 fittjdg 41 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 chalmesfiffd fREMPHNBBEUPRRY stdtibh SSNBEHEBrokk) st datFallRERNRESIAR

head box 1 can be prevented from occurring. 25[01 Second bodiment of, a second aspect of the
e R B 4 g B e A SR R

coupling ﬁﬁﬂ@ﬁﬁé%ﬁa&ﬁ:(&@ﬁ%f %i%ﬂ/ﬁﬁ hegrirss soupling W@Qﬁ%é%@ﬁ%@“ﬁ@fﬂ%@ﬁam
coupled by means of a second coupling member 53 of a tubular shape. [0141] The first coupling

member gisoodfig8redigiich filmat ditengspbetioa 5padidorhdaobvingpashiape ehd.half balheSFall 34
is formed through outsert molding on one end of a cosgﬁling cord 54 made of a same material as that of

the cord 88 G Efrst iRy ASrtidrb6a5 frndnbn dhotheli¥ed. Rebwiren dihe sherisimipericathat of
otween AL IS, g FOon Sk B A Bal S b el Ao AL berean he o s Sk the
RPN Do 25 ancH{e Tt PG porion S8 e malica on bott end sosiome of e
coupling ttordnedn ofshsainelsyottiadic fEsinm@sithantical 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

15 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]

20 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

25 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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15 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] 200n an
outer peri lfgrz?]l 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 semicirgylar GEessrgecapisformedda migdle pesitee ob eack shibesdiameticallyswellgd
portions 59. At a base end portion of the fitting convex portion 58, rotation 25 restricting portions 61
each prothalingf itha fadisiftitect poofithe feuaddotharedbine@d, [i5&-sytonaetidaliawith sgspeahtd the
center. Further, each rotation restricting portion 61 is formed in a position apart by 45 degrees from the

groove 60RRRECRRFEIRABaPdiro hSiE§Se i 8aEntéPTRER 9y olRe B pamenvsaicinl44]

The second coupling member 53 is molded,of a same. synthetic resin as that af the first fitting portion
e R S el DS O S A SHERe BRIl Se FtRIdifad e

into a |09(1%5&9%1‘5’@&@1}753%@1‘1‘@36&@{&9dSDOEBOB@fiH’e?eFE@ﬂg t@%’é@ﬁpoﬁiﬂrtﬁ@ﬂ,”%’@i%éﬁ%g
diametrically swelled portion 59 to be inserted therein. Further, the opening portions 62 are shaped
such thapdirtiction$ dfdine kKlgpgleapes are tiotatedrby t9@mde gfedefiom Haahaxt arewithaespdey ©Ghe
center of the tube. [0145] 10In order to couple the first coupling member 52 and the second coupling
member S8ZTRETHATCBATEXASBRIOW BE defRefistAifhg) Unieh 8btRsH3ErRd into one of the opening
portions g}lgﬂ‘gre 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. 15[0146] Also, in

aandﬂ_er openifg BHEQQWQZC%H %S%Q%QP%%I{&%’%%%@F@Q“HB@Cﬂ{é’%’é@@ﬂ@%@éﬁﬁﬁ? first
coupling member 52 is inserted and rotated by 90 degrees so as to be positioned. Thus, the first
couplingmembers 53 areheojiledgvittoasel otfetivith & sdcohd docgdlidg thegniperbidm-20 is
betweeninserted 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 S53.
15 [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-

20 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

25 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]

42



[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 25 58 does not come off from the second coupling member 53 with a

usual pull force, exerted.thereon when one part of ball chain 18 js pulled down in.g usual. operation.
e R R U W R hRE han S B A RN

[0148] The hemis por st'coupling me e fuse emlsrfherical

portions g4a, [HNGAHEFRUANRHSSHITRIRNG AR S9HHEBUS A iR SO B b F DAl Ravigsapgame

shape as that of the ball 34 are formed. When the first coupling members 52 are coupled with each
other viatthe &ogelc883d souplatgbrads bervidgtheshaticchhiafBanf shaanofiddsetyypdlisS foemedoiti Q]
In this ball chain 18, if an operation of raising the slats 3 is hindered during a usual operation, so that a

pull forceXd'6Berdte tHEBalPeHRHIB BREEMES Yargé (BON IBURIRHINTHE efiftsdtliveHEy, X1Brdhe
e S R e B T e R S AT

at an excessive pull force is not applie 0150] On
the othenhand, when the ball chain 18 is caught on a dweller or the 15 like, so that a great pull force
(80 N to 500 N'in this embodiment) exceeding a normal pull force is applied to both parts of the ball
chain 18 suspendédsramlthelmilteyl 87, theaapepierppantionf6Pasaxgatite syt th diantatnidaityd
swelled portions 59 of the fitting convex portion 58 due to elasticity of the synthetic resin of the second

coupling fETHE 35 31 AtebrRRIFtivR fithd RahvaxZalhdriss 59 corfas it Heen BRdlsebsia chiipling
eSSk anal I LS Ny oo il o e phRe TR Bmenly
theigouplingsestian&l 1 harefersdheibatirhains 18he 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
15 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
20 portion 58 comes off from the second coupling member S3.
[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 S1. Therefore, the ball chain 18
25 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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25 can be rotated endlessly around the pulley 17. [0152] The embodiment described above may be
carried out in the following manners. 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 havi coupling section that is divided. with a pull force of a predetermined value or 5
AR PRI Gkt e JHERerd ROy BRIt o HiSAt

more. [0153] (An'em ntofa thir gslpr(lac of thepres r ment

of a third agnesh A therasentivantionwith pesisgcribed 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 ser@ére 3lealinpdsedc ol & chipibline iseqttachddwath rear suptaceioithedréadhboing [8154]
A weight bar 4 formed of a material havgég a tubular shape is attached to 15 a bottom end of the
screen 3CRUMNiRASHPoF tiRi gt Bsdéss dukagdradth st dhérrsiering REFGIRtBEMINGE YRdERear at an
end ortionotrhereof, to the rear surface of the head box 1, and another end portion is attached, by way
of a posiﬁ%n below the weight bar 4, to a winding shaft 6 in the head box 1 so as to be capable of
being woundsyp 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 supportedAn astbditicepabhid af thiatingspy et datirg poeselngrin desposayl in the head box 1, with
other ends of the lifting ) ) ) _ )
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]

44



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] 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 atus 9.so as to, be capal:%t\e tating. WWhen the bal) chain
1 o oporatot B CRSTE D GHy L8 h it B e v Bk, ThE dHAS, Chatcs Brdited 5
in a forwgrd g peapvand dirgrsion (LB 2 WWhRY the wingdinsrabaltd inotleddn arkegiom o
winding up the lifting cords 5 based on a rotation of the driving shaft 8, one side of each of the lifting
cords 5 ippodn s weighbbarof iotaideg;,. sthatihdeveight danihid faisedid ateite twinditzgeip 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 i$hStarpbsdd Ytk oAt B W Hdnir6FHRE e HaHEFBENEREh&didGoint retaded
comgosed, asfshown in Fil%s. 23 arad 4, of.a 15 pair of joint main bodies 13a, 13b and a coupling

member ]fl4aco%ﬁ‘ggfé%j?5 co‘rﬁgféa%e Jéfr?tc%gﬁf bodies 13a, 13b. [0159] The joint main bodies 13a,
13b are f each of a synthetic resin having elasticity into a generally columnar shape, and

provided, at a central portion 20 thereof, with a housing concave portion 15 which opens on one side
of an outer peWihenatlsefacel ibgrdleafthe isousiagecbintavd poditoml fo commiimigatgs thithldhiengnd of
the joint main body 13a, 13b in a longitudinal direction by way of a communication hole 16. [0160]
cords 5 based on a rotation of the driving shaf%/ 8, one side of each of the lifting
cords S supporting the weight bar 4 is raised, so that the weight bar 4 is raised
10 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
15  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
20 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]
25 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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25Moreover, 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 knot17 is formed in the end portion, so that the joint main body 13a, 13b is attached to the end
portion jd@%? the lifting cord 5. [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 awgliggh postiong1 e 0nmed on aneuisiPesahsral Sestyfasenta fiant &adiposipn of
the fitting convex portion 18 line-symmetrically with respect to a center of the round rod, and a locking
concave goditie? 8ndtiparsamicfoedarictbssisaationasfdrowyl 88a,niddlegzositiownf ientligsf thé
diametrically swelled portions 19. Further, chamfered portions 21 are formed on a front end side and a
base end®&idlet th&ianfdiically sivenabaastiens. idpredprmed MyomiRrigr ZBeribssal

restrictin tions 22 protruding in radial directions, of the round rod are f ed at a base end portion
e e O e G POt T IS S e ey

reS_trictingzﬁq?f tifH!sB%d% Wrﬁ?géﬂﬁpﬁtﬁ%&%&i’ 4adlegiegsfraseila e iRrkiRg GObHYE PE’(D“OH
20 in a circumferential direction with respect to a center of the round rod. [0163]  The coupling
member dAtls tosnedicfraslEmesysthstictiosineiddnaial the gomtiddlie podiemb3af E3leintf ahwbular

form, and, as shown in Figs. 27 and 20 28, opening portions24a, 24b on both sides are each formed
into a logsAEKE AR R ed AT aARD R on DRt SHSY REMFER D PREHARS R fAEmed

diametrically swell de%%ftisqaew to,be inserted éhg,lrg'

in, Further, the openi ortions 24a,.24h ar,
shaped SUCK'that dir&ctions of?ﬁled Ic‘?lgbs%lsaepee%l are roqﬁgﬁb%%%%egg%%% ?o%weeai\ic): o?t?éltlv(\)/ﬁﬁ zriegpect

to the cemqr@f]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 memberstldowacking ppridms 26atz6h cestigeregztporévent tA2 daotetiitally sweltetial
portions 19 from coming off from the circular hole 25 are formed at both opening edges in a direction
of a shorfbFesioBrRef ofeikg Wartidind4aTsr J0658Hapé, anBasekiriyhdreEHE 260! Jdte chbtig\&ed to
prevent the diametg)i{%{a}ICI%S\ivgIIﬁ}j1 é)ortions 9 fro cor&ilggggﬁ from 1Fge circular hoI%Z?tﬁre formeﬁi at

both ope%?r%vgég%s in @ diréction of-a Shorter axis o o] eer%g poarti%% ab of aUIog seﬁap? §¢
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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[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 10 locking portion 26a-26d can be prevented from being damaged thanks to

working of fae shamiers porlions 2 Bl» {188l cfudher, Inside ofhe lgcking partion 203, 26¢
locking convéx portions 28 contigured toengage wi elocking concave portions 20 aré formed on

inner 15 ggrinhssahsiaces #4 the £iisplanaples 234 beldaitp souBlesthesiointanain RadieselBa 13
together via the coupling member 14, the fitting convex portion 18 of the joint main body 13a is
inserted mtovibmtofienidippoctinican siitidecb pplinpmemBdirdd) andmsnigseffu@ntly, the jcirdunain
body 13a is rotated toward the coupling member 14 by 90 dea;ees in a clockwise direction relative 20

to the cobigieZmarbdprmesad faatin AReNdRRIRsIEsRdAY A SHEGSHIOD Sf tReSARFESHKISXPdien 18

is Iogked onegllc?l Iockingoclgrbv% ngi?n Zghwitléin the circular hole 25, and the rotation restricting
portion 29REMOFRTToM atomer poﬁ%n of e log shape of the opening portion 24a to an adjacent
corner pofigw 0 as to be positioned as shown in Fig. 32. 25[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, afid ishotatedihy BipdedBessa3ds ta belyzosifereed. pstaaasdly, as shoswidedrigd. 23, the
joint main bodies 13a, 13b are coupled via the coupling member 14. [0168] In this state, the

diametri&my@mqbﬁéméﬁg ;@%fk%éﬂﬂ&gﬂé&ﬁm 0%6113. 8heb AR o SHE TR rhaile b%é;egqsa,
13b are %[é%?gggg"vxgﬁﬁgeﬁ'é%%%‘ﬂ%&ﬁé%o”Sozli‘%fg;ﬁfsgg‘l’é%hge?‘i?e”&%%%Fr%bea%‘é S%?iﬁé@é’a? 512 in the

5 circular e coupttng member orce Inthis state is set suc |t?ing
CON\EX PRiticrh 48 slorsdipt seme el fr%tf@ecwvm@amﬁ%ﬁﬁ4wmg veualpdbforag Mibich és
applied to the litting cord 5 in a usual raising or lowering operation of the screen based on weights of
the weightddridgiod the streenf&;sapdrforrex&hpld7a 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 forcé@sléﬁblied to the lifting cord 5, the opening portions 24a, 24b of the coupling member 14 are

expanded by fag diametrically SYHRI RAHAY 38, ol R EUNS BAMNEXBAE Whvex portions 28
configured to engage with the locking concave portions 20 are formed on inner
15 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
20 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.

25 [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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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 igé%rg? 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] i theRpefalien appaialss & Hatation tarae s mulley 1 diveniby2S apopetation
of the ball chain 11 is transmitted to the driving shaft 8 by way of the torque limiter 29. The torque

limiter 2%isrsigapotiedofieahhwofirtiréggoBd anchd4, bydidrsarisdaissidbshaét Fhghteelpulieh thbaving
a tubular shape so as to be capable of rotating, and the transmission shaft 30 is supported by a

supportil§ SR&E RPFRRR LA 2OECEI B’ obPEASMEBPSTatht SR Rt 6r e ek dBR shaft

30 on a side of th lley.10 is formed into a tubular shape, and nap_portion is farmed at a, front
o SuEl AR P (RIS onti 1T AT IRPEEOn thiS et

flange Ofstﬂ%}E’L‘ﬂi?dtlﬂnéofffI%g‘%yﬁWiﬁ%ﬁgﬁ'o?haﬁﬁgé%@ﬁef)r%?@ 8frtera e gapakie if%ating
relative to the pulley 10. [0172] Further, a diameter of a part of the pulley 10 where the ball chain 11
is engagedefiniihis etamitle, dha sadilipislll Gorem) wlEehssaappheddentitel witirlgatofd diameder of
the winding shaft 6. A limit spring 32 composed of 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 S 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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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. [017:%] Uspally the pulley 10 e transmission,shaft 30 rotate integrally due to frictio
petweon e BT D G B h oo at IO MR I G AR et ete U8 or
the transgpssien sRaft3Qd947AbRyshes whemnthaeullay A GrisHetated B a stteheuesarpiation of
the 20 driving shaft 8 is hindered, the limit spring 32 runs idle relative to the transmission shaft 30 so
as not totihamsofit a Thiatkmaprgeeiequabtd ds gragterddawalpradetermiredosdion tddhem ddving shaft
8. A rotation torque with which the limit spring 32 starts to run idle relative to the transmission shaft 30

is set at feReEefithamEdieYoltBe sectafdt o arPmsiamgsioveSHRSE AOHIENPEOIIES f0179 10

(corresponding ta a torque o0f.170 N.cm for the driving shaft 8, a minimum value is 80 N.cm). [0175]
A oni-wg)ﬁ3 C ﬁ%??b? %ﬂ igb%{slgg Elétl\?v@gﬁ %ﬁe‘%’rgr%lf?wl?g&o?ngéhaﬂ 30 and the driving shaft 8. The
one-way @qltpgg% is configured so as to transmit a 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 théMiftirige cpralsitia thetdriviigas ipaft t8 o176 ] (hiheybalD chvdinrtl ttumpalestaannnibde i of
balls 33 formed on a cord at regular intervals through outsert molding, and is coupled by means of the

coupling $R&A8AB4iTh{dAh eraresiayseeTaclBabiinyGaemiohissRt cuhfigured @ iRl Figtias,
T o e R A A R o o
por{i®n 4Relical 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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[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.porti 3 formed through outsert ypolding gn angther end portjon of the coupling cord
gk S S sl b RS Rk R e o

. H (0]
41 is fused 0 a nemis portion mo on an‘end por a

chain 11 9§20 2Q efsless tRfiss iamed- BN Fign it opbRalaice B-isarashsd teg 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. Theshalding 88 ihediffingedots ¢hipHuicktisingashafh&t 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 SW]apparatus 37 configured to hinder self-weight falling of the weight bar 4 and a governor

apparatus 38 gonfiguipd o estat a totation speed, of (e driving.shafa and thus (o restriat g Igyering
speed of the weigh Bar 2 VMen an opergﬁon 5 the 1é]topper apparatus 37 1S canceld <o 58716 dlow

the weightbarf- 19 I9wrrethdys S@ﬁ-ﬁ@@i@h%ﬂmé%&% Newehepaadonsf theliiegsirpaeatus

of the roll-up blind configured as 5 described above will be described. en the ball chain 11 is
operatedcsm pditeretatedhe3Alinditty shafhGliesa dirpetiofitier congiiggipdhe diftidgt asrdebiigyredy of
the pulley 10, the torque limiter 29 and the driving shaft 8, the lifting cords 5 are wound up helically

around tRe SRRy $hdfis. f1esedThBAt tReibEiBAL BaFddRoles isp iRmedinbiRiah teeteeskn 3.

e e A D S e e B T e

roofg inter®kimilar 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 [0179]

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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[0182] 15When 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 sh slightly in the raising direction of the lifting,cords, an.operation 20 of th
topper SRPERRIESTTL e 6 oA LS eI Braahe i Fnly Rt i e
Thus, theuyeight bRt 4 s down in a state in which a lowering speed thereof is restricted by the
governor apparatus 38 while winding off the screen 3. [0183] 25If raising of the weight bar 4 is
hindered[6y &Gjertain 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 drivind \$&ft BAHRVIRE Windify KHARS anRarad isrqfetrer saliiiap ibipslicrriiganedyas
limiter 29, the limit spring 32 e torque. limiter .29 staris to run idle.relative to the transmissiopn shaft
30, S0 (T T e b S o CEN LR e R R ing
shaft 8. [p48AL5ARCRIsinglgevRAA Rising ofifheMsioRsibariddsinderes wvhite saisingdaesveight bar
4, or even if a further pull force is applied from the upper limit, a situation never arises where the cord
joint 12 okthe diftitigecprdlleis tivjdde lfardpokdiighicere2y) thad didgodhi iz gf daeft [Bndheoldting 85
N, since a plurality of the lifting cords 5 are provided actually, the cord joint 12 is not 10 divided unless
a torque P85 ® ARPUSdaprdachontynarang driae avindingisgaie Gumber of the litting cords is

"n". [018 eanwhile, if the lifting cord 5 is caught on a dweller moving in the room or another
moving abject,and as a result of it, a pull force of 85 N or greater is
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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15 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 20 hindered. Further, if the ball chain, 11, is caught on a dweller ing in the ropm or anqgther
% iy {o run hafe 1attbv§|{] the ?r SmISSh%la tsoﬁ%%]%%gl]%? ‘H:} ‘&% eeoc%%lb#mn

. Sta St re (o) %
moving object, so that a pull force 0 or greafer Is app ain ng

section 3 £QMBeiAl aphinerd ¢ARINISIBRILIN G Al 2oACS UG raMeMtHR DR! ahain didils

caught on a dweller moving in the room or another moving object, motion of the dweller or the oéject IS
not hindeskdftV&th the lifting apparatus of the roll-up blind configured as described above, the following
advantages can be obtained. (1) In a case where the lifting cord 5 is caught on a dweller or the
like, the (ji%tsrﬁbin bodies 13a, 13d of the cord joint 12 are divided. Therefore, the lifting cord 5 can be

equigped withya falksafe fynction, ;¢ )Even i ralsing, ofihe wiapt bar, 4 s hinderad during.an
operation of 5 raising fllr%%treenn& he orqgeqlml 6r 26 ®arns 10 run dle prlorlfo a division oF theccord

jQir}t '12- The r@rf&@qtn&ﬁ opesatianaf felsingritew %iﬁht f?ﬁf(:é' i@'ﬂg%)ﬁ’é@ ﬁwﬁigﬂﬂ@ﬁ%%%ﬁi@z
division of the cord joint 12 can be prevented from occurring. After the cord joint 12 is split, the
joint maia xitlies ibdankecaribesl Ovbeuplet agairdwitirthe 2ooplihg rifrntzeicddd so thad ivieledrd
joint 12 can be restored easily.  (4) In a case where the ball chain 11 is caught on a dweller or the

like, the baRchamling fepre LiHéeotpnfg ertid?aal nashididinge tRAIAcRals 185cah FiReRIBped

with (ol eafe ICHPESIRREEL coralls SLPROBIBSSP SR ibah OO MAKPS SRS oMs éfe

10 divided unless a torque of (85 x 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
15 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
20 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]
25 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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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 20 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. raisigg the We'gat.bar4 the coupling section 34 of the ball chain
i?ﬂlﬁﬂea d?\%g% Wa]ojfe theilj%%lﬁglg?rd éﬁ Icna%%%het on %%V??l%r ﬂjlle fﬁce

11 is split prior't n e ‘cor SO operation o ra|5|(r)11é € weigh ar 4,
falling of ik weight byt fue 138,23 sivigeniod theePrbipint L2 e RERIRVENeHHERRTARSURIHD.

The embodiment of the third aspect may be carried out in the following manners as examples of
values rd#fiiring ahitdl Safaty. bRadjuspgfddemithdinfpdhattfs: fithotion Radius of the pulley 10: 20 mm;
Minimum value of holding force of the cord joint 12: 10 N; Number of the lifting cords 5 (number of the

cord joints): 3(@hiFiHsimitotaiHagdiey tdgursigbicbas 4 friaiRAsrase i IRPRTBIPR]6h);
e S PP IR S BRI T SONET, S e s hdrainsauins
Moreovepsthg eragpdingnt of she thifdaspRCt Manhe et Ayt dp %ﬁéﬁlﬂgwhe R SIS 4,
examples of values to%e set in order to equip the ball chain with the function of the torque limiter 29 in
a case wilmtheotordue 1tiphier B9rsbdmited. tdRadidsvasibe wifidihg sbaftlcjathmm? can be
prevented from occurring.
(3) After the cord joint 12 is split, the joint main bodies 13a, 13b can be
10 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.
15 [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
20 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
25 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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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]Jcm). The ball chain 11 may be substituted with an operation

cord equipped wijth a fail-safe function.. The torgue limiter may, be formed jisc spring, coil spring
o1 et et ARG AL o i e Lo L i sty may be filed

between the pullgyand thertransmission shafkinso(aertmabtain e kicting fossat §ESCRIBTIRNPF
REFERENCE NUMERALS [0189] 25(Reference numerals in the embodiments of the first aspect of

the presentaivieolding tdrdpeachbplicd shieddpig raéinybef (hepeisdiegnyhéfshieldityXnemper (lower

screen); 11, 12driving shaft; 13operation apparatus; 15pulley; 16 operation cord (ball chain); 17,

51transmission Mifafg &y E%%Pmt%?q{f‘ef%i?&t’(ﬁ?é%%@é%gﬂﬁii]@ﬁﬂﬁé);%% Neeipling section;

58 t%rque Iimit_erF%)li%gir%%I[n ?\;}%Yiggctﬁ%rirc]%&qgngg]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 -
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(Reference numerals in the embodiments of the second aspect of the 5 present invention) 1head box;
15 operation unit; 17 pulley; 18 operation cord (ball chain); 19a, 19b fixing apparatus; 20wall surface;
22, 24shaft; 27 torque limiter (driving gear); 28 torque limiter (cam member); 30a - 30d torque

absorbing meagi%%onczg(be/canvex ortion)l;isz torque li i% (torque }0 absor ing,rg%a_r_]_s biasing

means, c&f%ﬁnng %}SE ubﬂﬁbngec %%r;li’l c%ﬁ%lﬁ% CHrlceliation means %fiﬁ?r?glgohvex por%ﬁ)l,lﬁ5
couplinglqﬁﬂ@@ng%m%aﬁ%qmgimﬁﬁq;z%t] (Reference numerals in the embodiment of the
third aspect of the present 15invention) 1head box; 3screen; 4weight bar; 5 lifting cord; 6winding

apparatu®Ma0tling shaft); 8driving 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;

29transmissiodRofetsiatR MR abhatatihGo/ud Afiree By eduphfy SeedBe. Tipasisof 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



1. An operation apparatus of a sunlight shielding apparatus 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
shatft is rotated based on 5 an operation of the operation cord by way of the pulley so as to drive a
shielding member, wherein  the operation cor '?‘%ﬁq%into an endless type by coupling via a
coupling section which is configured to be decoupled with a predetermined first pull force, and 10a

torque limiter jg{nigrReged Re RSN Hie P uieY.2rt Hietivigrishaihdhs ipeaus Hvier keneicoafigured

to run idle with a second rotation torque which is smaller than a first rotation torque which is exerted on
the pulleyyrtediistprdl fofcen endldde perasosapatdied ffensunighllshieldipgaappdratuasf
claim 1, 15 wherein the torque limiter comprises;  a transmission shaft configured to transmit a
rotation e SRBRPHM RS MEE R NG L B angiastHaving b aleipdsdatssnbassthetpulley
and the transmissign shaft.and configured to transmit the rotation,torque.of the pulley to the.
oSt O LU By Plome T MLAH 1o DA et e Tbacd 8 Sofot it cun

idle relative;tgdhedtransiiizgion, slaaflwith the second rotation torque. 3. The operation apparatus of a
sunlight shielding apparatus of claim 2, wherein torque ripple generation means is disposed between
the biasing méhasodeeatiahectiad Sisnissiate sineth, dre dardjies sippize dey eratiph ngeais detng pbnfgured
to generate a torque ripple when it runs idle relative to the transmission shaft. 4. The operation
apparatusestioBuRTgitts eI Girg iEpEedis oPelfeco 8P dyRElSina PRRES EsPaasss firdispusid
between (gllgactraglsl ission shaft and the driving shaft, the clutch apparatus being configured to select a
rotation ditection of the driving shaft. 5. The operation apparatus of a sunlight shielding apparatus of

clairg 2, Wher%iQ%G&@ﬁ%t@@ﬁi%&%%@tﬁ%&?'t&?&%%iaﬁcﬁt@eTB?i@Hf‘g%tM‘fﬁ}pﬂ?éatus
of a sunlight shielding apparatus of claim 1, wherein the sunlight shielding apparatus is configured
such thatsirghedihhioxrHpiogderh fighotid endsitheidlf, wiith fixiserapobratisgésrhavingishaftsch
protruding toward wall surfaces opposed to each other, the head box is fixed between the wall
surfaces WithAHGEHRg forc B TR E IR tarBiIwNSEGpis exerted on the pulley by the first

pull force.
2. The operation apparatus of a sunlight shielding apparatus of claim 1,
15 wherein the torque limiter comprises:
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 transmit the rotation torque of the pulley to the transmission
20 shaft by means of a friction force,
wherein the biasing means is configured to run idle relative to the
transmission shaft with the second rotation torque.
3. The operation apparatus of a sunlight shielding apparatus of claim 2,
wherein torque ripple generation means is disposed between the biasing means
25 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.
4. The operation apparatus of a sunlight shielding apparatus of claim 2 or 3,

wherein a clutch apparatus is disposed between the transmission shaft and the
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10 operation cord is suspended from an 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, and

the torque limiter limits a sum of a pull force exerted on the head box based on the operation of the
operatloracord andﬁl eig t of tge Slﬁ]llght 15s |eldlggé%(§paratlfs eégge(jtgn the head br%éattgg.a range

not exceeallﬁfbn§ rétention forcet hlécto the Bﬁgﬁlﬁlgsforc the fixd g apparatus‘s(? ef?trhae opera’t?orﬁ

apparatug;pf & Rynlightishiglging 2BRargtus of claim 6, wherein the operation cord is formed into an
endless type by way of a coupling section and provided, at the coupling section, with coupling

cancellation nidanso@vehticm capgeisatasupling veitindi ghialtdripidlifogce pparatpus!| édrcd aansipg the
head box to fall. 8. The operation apparatus of a sunlight shielding apparatus of claim 6 or 7, wherein
the torqueigTieaR s Rigengipeans iy famegd sty dredasl jerstardHEE& on the operation of the
operation. 25 ¢qrd; a driving gear configured to be rotated basged on a rotation of the pulley:.and
torae Ao b A AR b Se b ST SIS SEA LA R I it o
rotation t%@?@ﬁ%%%dﬂhtl@%ﬁuﬁﬁ%l@iﬁ@%ﬁﬁ&fﬁtﬂ&@, @Q%ﬁﬂ%ﬁﬁ%ﬁ MEW%@%%H%%S of
claim 8, wherein the torque absorbing means is provided with —a cam member configured to rotate
integrallyisvithribnd gedley atobodabve/ eordex thentnfs pratidefistoniheagapaméendisy dnavirgzdritindtgear, 5
respectively, and configured to engage with each other; and  biasing means configéjred to hold an

u

engageniSiNtBRHE 8o HIER SVREXIBHRSSS chidtReny. teocapls GpbFftiotapParduRST dssdifsht
S RS A S R R 0 R et AR S
10 operation cord is suspended from an 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, and
the torque limiter 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
15 shielding apparatus exerted on the head box to a range not exceeding a
retention force due to the pushing force of the fixing apparatus.
7. The operation apparatus of a sunlight shielding apparatus of claim 6,
wherein the operation cord is formed into an endless type by way of a coupling
section and provided, at the coupling section, with coupling cancellation means
20 which cancels a coupling with a smaller pull force than a pull force causing the
head box to fall.
8. The operation apparatus of a sunlight shielding apparatus of claim 6 or 7,
wherein the torque limiter is provided with
a pulley configured to be rotated based on the operation of the operation
25 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.
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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. 15 11. The operation apparatus of a sunlight shielding apparatus of claim 6, wherein at least
one of thS puIJrfP(?]rce exertted on the head box based o ttﬂﬁ o] eraltéon of the ope ation fcorfid.thergveight
of the sunlight's ele%Pnegr %683ra%3$ 8xériad oh the héa %ox, and alﬁﬁl S Wit Which 4 clgrl}p irig of

the couplingesetion oftiie, aresplionsrld incanseiedinsainitivagafety factor taken into 20 account.
12. A lifting apparatus of a roll-up blind, wherein the Sunlight shielding apparatus is a roll-up blind in

which a screea sasnspendbdrfroom fipined d bawtatedigtgratlis sutipehaeguitey;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 25 heatPHERVEFaR¥EePERH G tHRNAYIE ot e Rl dRRINBRIIBY At &Y 1RGO ERAMS in

the f%eadr%ox so.as, fo vglirr{ oIS} H}f scre noag%nag teh%/ }’{’ﬁi%gtc %a(r) qr é/¥i,ndno(§f to raise or lower the
screen, and 1i’he‘[hea boxis prowgleld WI'[B an eperation apparatus cohﬁlgured to rotate a driving shaft

of the Wiﬂdiﬂg@ggﬁ{ t@ﬁme@éﬁt?é&{bep%aﬂ@wfaé{‘ Qﬁgéﬁég}ﬂéﬁf%f tihe %ﬁ@i@/ aBpR@LUS is
the operation apparatus of a sunlight shielding apparatus of claim 1, a cord joint is attached to the

lifting condothmnerdlpsnidaglng configured to enable the lifting cord to be split with a pull force
exceeding a pull force 5 applied in a usual operation, and the operation apparatus is provided with a

transmissiBn thRfUORSTAtP BpsRRRIa Eanfiglirad s Hight pt higldingsiBRRAAT BB ePAtiSHIERCSt0 the

driving shaft in advance of a division of the caord joint duri operation of the operation cord. 1013.
The Iiftin&%ﬁﬁg}%é%eoﬁ AT %B%?iﬁ%ggfs SEN g’,r\(/)v l(eér%#r:g’ﬁ%e operation apparatus is provided with

a pyey on whighdl Oﬁf‘ééﬁ@,né&ﬁ@i@?&i’rt@dpﬁﬂqde A RISy I NS IRO88h 36 E‘i%sing
transmission torque limiting apparatus, between the pulley and the driving shatft, the torque limiter
being 15foontigaseathtopnisbirtpeativesiamdf the cord joint due to the operation of the operation cord.
14. The lifting apparatus of a roll-up blind of claim 12 or 13, wherein  the operation apparatus is
provided with & @By BIEGARPLTE dRMEEH e8rd % Awiistagbetween 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.

15 11. The operation apparatus of a sunlight shielding apparatus of claim 6,
wherein 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

20 account.

12. 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 the weight bar, an end of the lifting cord is fixed to the

25 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,
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20the 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. limjting 25 apparatus. 1 5. Thelifting apparatuys. of a roll-up
oind of cia 1, QTG FRBAA oLy e Bm b R oat & S e e s
retentionfgree-gtihedprqug.imiter. 16 The lifting apparatus of a roll-up blind of claim 12, wherein the
cord joint is provided with  a pair of joint main bodies configured to be attached with end portions of
the lifting corda Sfdtidgecnnvex atthiohsdravitieel biftthe jomtinairebookidsj@nd bedrgy wplinfignesdber

configured to fit elasticalli‘.rgwith the fitting convex portions of the joint main bodies so as to couple the

joint maitth&@abla the sbERGFPPaIEY RHaMEoMHEihFaBsEmEasnexsestingion Phranscof a

sunlpht zlhielﬁlir(lgi%pgar:éttusI 80@193[{%@9: &8 tubular pulley; a ball chain configured to be mounted on
the puIIey,pé)noea gear St oPRanamissidi Shaft configured to engage with the pulley, wherein the ball

chain is COUp'ﬁ‘i‘eViépﬂaPQHBW%ﬁ%@i@%ﬂ&tQ§%?B€;lﬁ%ﬁtX9ﬁHh§ @P&Hgﬂgﬁﬁai‘i’r‘tgﬁ@&cﬁﬁﬁﬂﬂﬁ%d to
be decoupled with a
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 operation cord.
10  13. The lifting apparatus of a roll-up blind of claim 12, wherein
the operation apparatus is provided with a pulley on which the operation
cord is mounted, and
a torque limiter is interposed, as the transmission torque limiting
apparatus, between the pulley and the driving shaft, the torque limiter being
15 configured to inhibit the division of the cord joint due to the operation of the
operation cord.
14. The lifting apparatus of a roll-up blind of claim 12 or 13, wherein
the operation apparatus is provided with a pulley on which the operation
cord is mounted,
20 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
25 apparatus.
1 5. The lifting apparatus of a roll-up blind of claim 14, wherein the retention
force of the coupling section is set at a value higher than a retention force of

the torque limiter.
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15 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 t rd.an 2Q.output side, and is.engaged n Qpening.on output side, with the gear shaft
or the 1ol L R AP RA e Bl A AR T IS e BB St Rt AL &
slippage fforgus Retwspnthe pulley and the gear shaft or the transmission shaft is smaller than a first
rotation torque exerted on the pulley 25 with the first pull force. 18 The operation pulley of claim 17,
wherein the geapahatifojoime trangmissibie shafhiSguosdled Withad ttuddnéat pdttioend therpiotey side,
the tubular portion being provided with a groove or a snap portion at a front end of a peripheral
surface tHepdftisigtRat$he gear shaft or the transmission shaft engages with the flange and is
rotatably supported. 19 The operation pulley. of claim 17 or 18, wherein the gear shaft obtains a friction
forct by heing BRI e o e e N T o oyl side, andl

causes an eng. pé’éliﬁﬂi?f hﬁl@%‘f%“%ﬁi@ﬁﬁﬁ’f&g &%pr&tr@@ésiac%mg)umfﬂ ‘@H@Ct{*ﬁﬁﬁ% asogvehgage
with an inner diameter of the pulley. 20 The operation pulley of claim 17 or 18, wherein a tubular cam
member poptovicedfsthag ddriiencapalile dierotating andmoplag ire gniatiahdite dimdiand a 10 disc
spring or a coil spring is disposed between the cam member and the pulley so as to bias them,
whereby b%taﬁm@%qﬁampf&]@éf_ capable of being assembled in an operation apparatus

of a sunlight shielding apparatus, comprising:
10 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 coupling section being configured to be decoupled with a
15  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
20 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 exerted on the pulley
25 with the first pull force.
18 The operation pulley of claim 17, 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
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a peripheral surface thereof, so that the gear shaft or the transmission shaft
engages with the flange and is rotatably supported.

19 The operation pulley of claim 17 or 18, 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.

20 The operation pulley of claim 17 or 18, 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.
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