SPECIFICATION TITLE OF THE INVENTION SHIELDING APPARATUS AND CLUTCH USED FOR
THE SAME 5 TECHNICAL FIELD [0001] This invention relates to an elevation apparatus for raising
and lowering a screen, slats, a curtain or the like in a pleated screen, a horizontal blind, a roll-up

curtain or the like in which a bottom rail and%%%;@ﬁe raised 10 and lowered, respectively,
and to a clutch used for the elevation apparatus. ND ART [0002] A pleated screen is an

apparatupmissesEsa By INVENTION be foldable 15 in a zigzag manner in the vertical direction is
suspended from a head box, and the screen is raised and lowered by an operation apparatus so as to
adjust arSaiiBu If GoARRARAIINESHA N0GSLAT @ HiINdSE BUBIOR (léHiE8 Adiéen, one is known which
is provided with a 20 bottom rail and a middle rail, and configured such that the middle rail is attached
to an bottom end of an upper screen which is suspended from a head box, and the bottom rail is
atta@edﬁ@m@ﬂeﬁ B lower screen which is suspended from the middle rail. The upper
screen is made, for example, of a semipermeable texture, such as lace fabric, which allows part of
light to 2 rlr]eate, and the lower screen is made of a texture having a light-blocking property. [0004]
Further, operation apparatuses are provided for raising and lowering the middle rail and the bottom
rail, respectivalizisarifiahtiiermidticemit@ach thkevation apparatus for raising and lowering a

screen, slats, a curtain or the like in a pleated screen, a horizontal blind, a roll-
up curtain or the like in which a bottom rail and a middle rail can be raised

10 and lowered, respectively, and to a clutch used for the elevation apparatus.

BACKGROUND ART
[0002]
A pleated screen is an apparatus where a screen configured to be foldable
15  in a zigzag manner in the vertical direction is suspended from a head box, and
the screen is raised and lowered by an operation apparatus so as to adjust an
amount of lighting arbitrarily.
[0003]
As a kind of such a pleated screen, one is known which is provided with a
20 bottom rail and a middle rail, and configured such that the middle rail is
attached to an bottom end of an upper screen which is suspended from a head
box, and the bottom rail is attached to an bottom end of a lower screen which
is suspended from the middle rail. The upper screen is made, for example, of a
semipermeable texture, such as lace fabric, which allows part of light to
25 permeate, and the lower screen is made of a texture having a light-blocking
property.
[0004]
Further, operation apparatuses are provided for raising and lowering the

middle rail and the bottom rail, respectively, so that the middle rail and the



bottom rail can be raised and lowered independently from each other by each of the operation
apparatuses. With this configuration, when the bottom rail and the middle rail are lowered to their lower
limits, a window area can be covered with the semipermeable upper screen, and when the bottom rail

is5 Iowe{)echto its !E%ngr |II’Ti)It and thg mid ie rail is rais g tgﬂ'&? LrJRFer limit, the er)[ ow area c%{] be

covered Wi Tha [SWet S3r88n Ao RS NGt DIk o a i Ob B RS RS 5B tidvn FAf s

lowered oy it bowise HRib ANGIPS rRtddes ailia (D tRNCEB A R APARIGHN GHREY AOSIHERdhiS 8lHo possible

to cover the top half of the window area with the semipermeable screen and the bottom half of the
window arad wlitd thédid]btdsldckiegseresrd RRIOEARTEODLUMENTVIHdAT BNE REXCUMENT
[0006] Patent Document 1: JP-U-3131044 Patent Document 2: JP-A-2008-163578 Patent Document
3: IP-A-200 2L VbR hE OB RREH AL IS FIRTDE P09 6 2 BURMNRR YO PAEINGENST ION

PROBLENS T0,8% SOIVED BY THE INVENTION 100071 29According o tie plepied segen
disclosed In Patent'Document 1, a ough a Simultaneous raising operation a Simultaneous

Iovyering @ﬂ%ﬁﬂﬁ&?@& 9&1?%@(56\%}6@ Q‘?ﬁﬂ @B@%WW&%@@&%@%QQW&“&Q{m&’l@ék?ﬁgrati0”
using a single operation cord, it is not possible to raise or lower the bottom rail in a state where the
middle rgirispaetiptained at the intermediary position.
[0005]
When the bottom rail is lowered to its lower limit and the middle rail is
10 lowered to an intermediary position, it is also possible to cover the top half of

the window area with the semipermeable screen and the bottom half of the

window area with the light-blocking screen.

PRIOR ART DOCUMENT
15 PATENT DOCUMENT
[0006]
Patent Document 1: JP-U-3131044
Patent Document 2: JP-A-2008-163578
Patent Document 3: JP-A-2009-2121
20 Patent Document 4: JP-A-2005-207161

SUMMARY OF THE INVENTION
PROBLEMS TO BE SOLVED BY THE INVENTION
[0007]

25 According to the pleated screen disclosed in Patent Document 1, although
a simultaneous raising operation and a simultaneous lowering operation can
be performed on both of the middle rail and the bottom rail by an operation
using a single operation cord, it is not possible to raise or lower the bottom rail

in a state where the middle rail is maintained at the intermediary position.



Further, since it is not possible to lower the middle rail and the bottom rail by means of self-weight
falling, the lowering operation is cumbersome. Meanwhile, the operation of raising the middle rail
requires an operation of reversely winding the elevation cord around a winding pipe, so that the

process ¢ 16,5 onralon cannol b caply yadeisiond by 8 uSfL 10008) Accorting o e legted

screen disciose n cumen it IS necessary to perform a raising operacflo e m-YddIe rail

and the hQUQRL'al 3BH-AAOWRITAIAREIAHIE RidRe imidisciait A D1 RRIERISHhRY SARaMNenR,

operation means, so that when the raising operation and the lowering operation are performed
successitiety piherapienatafinsadseng thisensaidée Faitherthoeglathe peneting ofexatisekyf the middle
rail and the bottom rail can be performed independently from each other, as for the raising operation, it
is not po¥EBREIRE fEFoRH RHNINPEFcREaYMEf DA IHENEIBERE r AP AhtRE FARIRECLS Bhefatish of only
the otto(r)n g%il 'n(gilti:pcendI(i:'(_r)l%l)ﬁfr%mSl ch o(t:{1€err. t‘(l;g%r%‘org, 1}Q(groperation for raising or lowering the
middle ralPand the boHon rafl 1o Jesred 1evers 18 Curtbarsome. [0009] According to the pleated screen
disclosedgpfatent Document 3, it is 20 necessary to perform a raising operation of the middle rail and
the bottom rail and a lowering operation of the middle rail and the bottom rail by separate operation
means. Moredvarosihices the thiel gk add dnsist denr disseddscits impPat dintitDoadvaené ) dtder to perform
the raising operation of the bottom rail, the operation for raising or lowering the bottom rail and the
middle ranaec8eadwgdo perform a raising operation of the middle rail and the bottom rail
and a lowering operation of the middle rail and the bottom rail by separate
10 operation means, so that when the raising operation and the lowering
operation are performed successively, the operations are cumbersome. Further,
though the lowering operations of the middle rail and the bottom rail can be
performed independently from each other, as for the raising operation, it is not
possible to perform a raising operation of only the middle rail and a raising
15 operation of only the bottom rail independently from each other. Therefore, the
operation for raising or lowering the middle rail and the bottom rail to desired
levels is cumbersome.
[0009]
According to the pleated screen disclosed in Patent Document 3, it is
20 necessary to perform a raising operation of the middle rail and the bottom rail
and a lowering operation of the middle rail and the bottom rail by separate
operation means. Moreover, since the middle rail must be raised to its upper
limit in advance in order to perform the raising operation of the bottom rail, the
operation for raising or lowering the bottom rail and the middle rail to desired
25 levels is cumbersome.
[0010]
According to the pleated screen disclosed in Patent Document 4, it is

possible to perform raising and lowering operations of the middle rail and

raising and lowering operations of the bottom rail independently from each



25 levels is cumbersome. [0010] According to the pleated screen disclosed in Patent Document 4, it
is possible to perform raising and lowering operations of the middle rail and raising and lowering
operations of the bottom rail independently from each other by operations using two operation cords.

Further, when the middle rail is pushed up by the bottom rail, %n eJ[ vation, cord. for suscpci:lndinglthe
. @] er a’ 8perat1%13 }ESII’I W (r).llger'%flon Ccor % Ur %ICI' when € 1mi e.ra
middle rail'ls'wodnd*up so that & Hrevation cord 1S préventéed from logsening. However, since a

starting HQ%Hi%h@HMHE“BQ phdhs RISMAIPHICUH BlevHSREAN AT T MiGUR dad 4513t Ryi@dRred screw

axis, a work of assembling the pleated screen such that the timing to start pushing up the middle rail
by the bathdhigaitaoindides seitththe thimistptasiart vonding thewteratiofrcord @ishaimgldle rail is
cumbersome. Moreover, there is a problem that discrepancy arises between the timing to start pushing
up the midERGEIHPRED BRI FANL DABIditH: %ﬂﬁ@@fm&f Wisdrlgnb @reaidfebrd of the middle

rail hecause of elongation of the. elevation cord or the like, whereby the elevatign cord for.suspending
the R P BALERS TEGT e GAA TanE AR A Ao o p VoS Svag AR

0 & Prasent invention 1 to p%w ng apparatus in
15 WhiChﬁ?Q&f@H%@r@EfﬁEﬁH&%@WﬁéiE@rﬁﬁ@qw%t@%%\gs@ﬁﬁ@@ﬁ%}ﬁ; Eﬁiﬁi@@eaf‘é’iﬂ%efm a
bottom rail can be performed independently from each other by means of a common operation cord.
Further, aoothen objécicahtid gsesait ihenimimyg to priavitevanshieil ity sagdpesatos inovlict tperations
of raising and lowering a middle rail and operations of raising and lowering a bottom rail can 20 be
performé@l}ﬁé&%@ﬁ&e&%ﬂ}%ﬂﬁeﬁeﬁr&h&f%ﬁ@%@#@ﬁ@é@ﬁdﬁ@@hﬁﬁ@iﬁ SESFRAES for the

midale gL yhen i middle cal i pushed up by the betiom rallis cerginh rgveried, St another
ObjeCt of the present invention IS to grovide an intermegiate cluich Tor use in these shie Ing

appratusad AeeMEANE FOR AP WINGhEHE PEEBIEM LT thAGAMARI RIS BERSSNbf
invention, a shielding apparatus is provided, which comprises a middle rail suspended from a head
box by welpngaftficst eletlataiamtico asrtd be tapaiite oivibeintbraided elestddiveredrd thottom rail
suspending the middle rail loosens.
[0011]
An object of the present invention is to provide a shielding apparatus in
15 which operations of raising and lowering a middle rail and operations of raising
and lowering a bottom rail can be performed independently from each other by
means of a common operation cord. Further, another object of the present
invention is to provide a shielding apparatus in which operations of raising and
lowering a middle rail and operations of raising and lowering a bottom rail can
20 be performed independently from each other, and occurrence of loosening in an
elevation cord for the middle rail when the middle rail is pushed up by the

bottom rail is certainly prevented. Still another object of the present invention

is to provide an intermediate clutch for use in these shielding apparatuses.

25 MEANS FOR SOLVING THE PROBLEMS
[0012]
According to the present invention, a shielding apparatus is provided,
which comprises a middle rail suspended from a head box by way of a first

elevation cord so as to be capable of being raised and lowered; a bottom rail



suspended from the head box by way of a second elevation cord so as to be capable of being raised
and lowered; a shielding member suspended at least between the middle rail and the bottom rail; and
an elevation apparatus configured to wind up or wind off the second elevation cord within the head 5
box so as to rais o({{_ Ipwer t[rﬂle rpl|ddclf ralldall)nd the battom rallﬂglré?reb .the shlgldslggarsn%:g%er can be

uspenae I € nea X 0o a SECO cvaltlion cor .
pulled ot iIn e V&ticA dirécfion 6 o%’e . The Slevation apparatus comprises an opera?lon cord of

an endlegs 8 angiathgomisiam the 18ead- bex aaaiisrIES Ve, CREsat QL RIsaNg &Pafigriad to be
capable of raising or lowering the middle rail through an operation of the 10 operation cord in one
directionpatdeapahle ofidddmngait bmekiihg thetbathoraiiaibthdoaghedevapienatmpafrtteisperation cord
in the other direction. The selective operation means is configured to push up the middle rail by the

bottom r&PESEAECALBITHA H SRSt dIBG SPeaR B lavadiri Gard Wbz thsHyeadr,

accarding g the present inyention, an intermedite clyich fp e tglied n tpe.shielding goparatus is
prowded. ?ﬁe In ermetfla]te CPUtCR comprises a transmission apparatus cor?flguredﬁ{o nsmit a rotation

of a secagoideing shatt be A dist Bevind RpB e R Oaepidhe Vet ibis st eanlied to the first

winding shaft, so that the intermediate clutch can wind up 20 the first elevation cord for suspending the

middle railaratioad e fijsh rehdi gainglit iscth e hegokebakiorhentieob attormidiit andythe maddigrgil are

raised together. [0014] Further, according to the present invention, a clutch is provided, which 25
e%oa"@rif}iﬁgld? flRBRAGRAEH P8RRI FIING QIRETAAC SECSHRP FRAHIEEHSH ¢8paBle of winding

compris
a second elevation cord by way .of a second windi shaf,tﬁe second elevatign cor spending a
pottom 18T S S o o T e B8 A i HEnce ith 2

rotagon Qfﬁ@?a%ﬁﬁ@%?d“ﬂ@%ﬁ'@atﬁtﬂ%&f@ﬁi Rghdireshiania seraaial Qﬁf‘lﬁﬂ;lf@?ﬁl@ fREaisWisgrally with
a first driving shaft capable of winding a first elevation cord by way of a first winding shatt, the first
elevationredrdlstspehdingepmidtier af, thgeap atatiiosuppoded shasthdediapatierof Mbating
together with the cam shaft and moving in an axial direction of the first driving 5 shaft; a driven gear
dispose S SH HkiaPRk8 P thEsRRaMiIcg BASHERH QO RftledRd RseBH IR trRildhYitEGear; a cam
tube configured to rqtate integrally.with the first windjng shaft and not to be capable, of maying in an
axial o RO reS: LR oo BLATREE TR AT B B e Sl =
rotation tf@@g@ltting position where a rotation of the 10 driven gear is transmitted to the gear shaft; and
an engagement portion provided on the gear shaft and the driven gear and configured to transmit the
rotdfion of theRliméregeactotiengetr sthafprdemthmgeatishafiin mmdeechtadilada athtiam ttanseitting
position. This clutch is so configured that the cam shaft is provided with a protrusion, the cam tube is
providedifvtrrllegiitie Hisestield e B RIpRERAIN IR Bropdtdsidnars bamaniatssabiabd, when a
rotation tgIgue due.a 3 tension of e frst.clevation. sordl s applisd. such hat (e ptarign of the driven
gear is not transmitted to the gear ShatBAG the guide Role’is so conrﬁgureqaas t0 move the gear shaft
to the rotgtign{feasroitipG RasitieN Rlerg BETrsEAYIY stathwheshine feladionitpimie duestia Hie

tension of the first
applied to the first winding shaft, so that the intermediate clutch can wind up
20 the first elevation cord for suspending the middle rail around a first winding
shaft in the head box when the bottom rail and the middle rail are raised
together.
[0014]
Further, according to the present invention, a clutch is provided, which
25 comprises a driving drum configured to rotate integrally with a second driving
shaft capable of winding a second elevation cord by way of a second winding
shaft, the second elevation cord suspending a bottom rail; a driving gear
configured to rotated integrally with the driving drum in accordance with a

rotation of the second driving shaft in a raising direction; a cam shaft



20 elevation cord is not applied to the first winding shaft. EFFECTS OF THE INVENTION [0015]
According to the present invention, a shielding apparatus is provided 25 where operations of raising
and lowering a middle rail and operations of raising and lowering a bottom rail can be performed

independently from gach other by, means of a.commo eration card. Further, according to the
preaent T I A L Al QT B s PR SR  micle

rail and qResRHRRZPJRISEHARY {PMP RS 3iPOHQAh@h tPeHermed hdeaereedydrom each

other, and occurrence of loosening in an elevation cord for the middle rail when the middle rail is
pushed wuby¢nel hottermiaid feceaisiralygerav ehtefd. SStifjortteel, sacasrdin docteariesenr otetittign, a
clutch for use in these shielding apparatuses is provided. 5 BRIEF DESCRIPTION OF THE
DRAWING&IiereVil. thes %rﬁﬁﬁ&ﬁmﬁsmwgla Hleate dsiabeiranton iefat b divrdvi niiEagting

the pleate sgreery 10F10. 3 > plan view Ilstatin the pleatef scie: £ig, 4 s g sectional view
illustfating &n operation apparatusrFig. 5 18 & sectional View HIutrating a stopper apparatus; Fig. 6 is a

developragprgaeluralingaeiidekaoms RiRdiaiM Fig (AHe (OraiseRlanaieRayiews
illustrating raising and lowering
integrally with the first winding shaft and not to be capable of moving in an
axial direction of the first winding shaft; and bias means configured to bias the
gear shaft toward a rotation transmitting position where a rotation of the
10  driven gear is transmitted to the gear shaft; and an engagement portion
provided on the gear shaft and the driven gear and configured to transmit the
rotation of the driven gear to the gear shaft when the gear shaft is moved to the
rotation transmitting position. This clutch is so configured that the cam shaft
is provided with a protrusion, the cam tube is provided with a guide hole so as
15  to engage with the protrusion, the gear shaft is located, when a rotation torque
due to a tension of the first elevation cord is applied, such that the rotation of
the driven gear is not transmitted to the gear shaft, and the guide hole is so
configured as to move the gear shaft to the rotation transmitting position along

the first driving shaft when the rotation torque due to the tension of the first

20 elevation cord is not applied to the first winding shaft.

EFFECTS OF THE INVENTION
[0015]
According to the present invention, a shielding apparatus is provided
25 where operations of raising and lowering a middle rail and operations of raising
and lowering a bottom rail can be performed independently from each other by
means of a common operation cord. Further, according to the present
invention, a shielding apparatus is provided where operations of raising and

lowering a middle rail and operations of raising and lowering a bottom rail can



15 operations of a screen; Fig. 8 is a front view illustrating a pleated screen of a second embodiment;
Fig. 9 is a plan view illustrating the pleated screen of the second embodiment; Fig. 10 is a sectional
view illustrating an intermediate clutch; 20Fig. 11 is a sectional view illustrating the intermediate clutch;

Fig. 12 is an exploded perspective vi ii]ustratin th intermg#iate clutch; ~ Fig. 13 (a) and (b) are
covional el T Cr O B RS AT T RS It PG e ChanPs D Ahlfating

an intermegdiate Sitchraf B third 2R guRodimenhen fige IRilkAsIdavEWillstiating e intermediate
clutch of the third embodiment;  Fig. 16 is a development view illustrating a guide groove of a
stopper appacatusaoi ikecthitdiedybpdeventpdndStill Figrthets acentiing] wwethilgsteating an
intermediate clutch of a fourth embodiment. EMBODIMENTS FOR CARRYING OUT THE
INVNENTIONE[001 7] CRAIE B dtih éntf hesferbi kB g R PRATSMASSnt e RERIBAShg the present
inveption will be described with reference to the drawings. In a pleated screen shown in Figs. 1 to 3,
an upper screen 2 is suspended from a head box 1, and a middle rail 3 is

BRIEF DESCRIPTION OF THE DRAWINGS
[0016]
Fig. 1 is a front view illustrating a pleated screen;
Fig. 2 is a side view illustrating the pleated screen;
10 Fig. 3 is plan view illustrating the pleated screen;
Fig. 4 is a sectional view illustrating an operation apparatus;
Fig. 5 is a sectional view illustrating a stopper apparatus;
Fig. 6 is a development view illustrating a guide groove of a drum;
Fig. 7 (a) to (c) are explanatory views illustrating raising and lowering
15  operations of a screen;
Fig. 8 is a front view illustrating a pleated screen of a second embodiment;
Fig. 9 is a plan view illustrating the pleated screen of the second
embodiment;
Fig. 10 is a sectional view illustrating an intermediate clutch;
20 Fig. 11 is a sectional view illustrating the intermediate clutch;
Fig. 12 is an exploded perspective view illustrating the intermediate clutch;
Fig. 13 (a) and (b) are sectional views illustrating operations of the
intermediate clutch;
Fig. 14 is a sectional view illustrating an intermediate clutch of a third
25 embodiment;
Fig. 15 is a side view illustrating the intermediate clutch of the third
embodiment;
Fig. 16 is a development view illustrating a guide groove of a stopper

apparatus of the third embodiment; and



10 attached to a bottom end of the upper screen 2. A lower screen 4 is suspended from the middle ralil
3, and a bottom rail 5 is attached to a bottom end of the lower screen 4. [0018] The upper screen 2 is
made of a semipermeable texture, such as lace 15 fabric, formed to be foldable in a zigzag manner,
and the Iowerhscreig4 isamad 1of glt‘ezfdurel av'ngt?nli h%bfﬁ%k‘rﬁ‘%é%{{’ ert ,ufgrfpe(il to e; dable in a
zigzag manner][%'o ]lﬁirstseelcevg i6h Ebrds'6 and secona elévation cords areclnsoertaedoﬁ%rough 20
both sides @b he PR screen 2 in a width direction thereof, and bottom ends of the first elevation
cords 6 are attached to the middle rail 3. The second elevation cords 7 penetrate the middle rail 3 and
are further inserted through the lower screen 4, and bottom ends thereof are attached to the bottom
rail 5. [OOZOI 25 Top ends of the first and second elevation cords 6, 7 are wound around the first and
second BQMEEDQT%F Q?p&ﬂiwml‘?y@ HEE I ENERTEON, by the supporting
mer&berﬁ%ioi s to be capable of rotating. That is, as shown in Fig. 3, the first and second winding
afts 9,'10 are held so as to be capable of rotating within the head box 1 by the supporting members
8ina state ofbelngmEtRRRIANSAPOVe the first and second elevation cords 6, 7 and parallel to each
other in a horizontal direction. [0021] Further, the top end of the first elevation cord 6 is wound around
the first 5 windilegesitadra thestoprebd difrtien s econd Eldyatigrilcorpré se moimde atdomdsttie Isecond
winding shaft 10, and the first and second elevation cords 6, 7 are wound in opposite directions to

each othdedftARed PRty lersirata seedttrNitgsy dRafPicaieAfsssR SRR dtakigsedond
elevation cayds 6, 7 are so config&red as to be W&)ifgd up . ar W%J%%}?fiina% eIicaI.gl(ﬁnner.Pgslesd on 10

rotationstgf it secon Wlnlair?gl;ll gﬁgﬁg golppom & hea a fddic tal

10 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.

[0018]
The upper screen 2 is made of a semipermeable texture, such as lace

15 fabric, formed to be foldable in a zigzag manner, and the lower screen 4 is
made of a texture having a light-blocking property, formed to be foldable in a
zigzag manner
[0019]

First elevation cords 6 and second elevation cords 7 are inserted through

20  both sides of the upper screen 2 in a width direction thereof, and bottom ends
of the first elevation cords 6 are attached to the middle rail 3. The second
elevation cords 7 penetrate the middle rail 3 and are further inserted through
the lower screen 4, and bottom ends thereof are attached to the bottom rail 5.
[0020]

25 Top ends of the first and second elevation cords 6, 7 are wound around the
first and second winding shafts 9, 10, respectively, which are held in the head
box 1 by the supporting members 8 so as to be capable of rotating. That is, as
shown in Fig. 3, the first and second winding shafts 9, 10 are held so as to be

capable of rotating within the head box 1 by the supporting members 8 in a



[0022] A first driving shaft 11 of a shape of a hexagonal rod is inserted through the first winding shaft 9
such that their relative rotation is not possible, and a second driving shaft 12 similarly of a shape of a
hexagonal rod is inserted 15 through the second winding shaft 10 such that their relative rotation is not

possible. ‘J['h&}/oag% S%lo%zgg'%lérs%?ig%lat W e‘r}etl%%ggslt gtrlglrr;g ghggr}& ger‘c])tﬁed in arav%?r:gp%{g?flrectlon

. % €1 S a on. S
of the first'elevation € Tirst elevation cord 6 is wound up around the first win 9, and

when the;second d5ivagrsiefiel2iis Lotaied dhaalvingiagtdgp direction of the second elevation cord 7,
the 20 second elevation cord 7 is wound up around the second winding shaft 10. [0023] To one end

of the he@DBdx 1 is attached an operation apparatus 13 for rotationally driving the first and second
driving shafts 11, 12. As shown in Fig. 4, a pulley 15 is supported so as to be rotatable on a base end

side in a caseF 1 t3es; Hreojod Ak abparahirs i Sl ia b APEA I SR eABRIR Gy fiecidiEtgaged
with the pulley. 12 8 aﬁ}g ht%%gt%%c\%%; e?gfg%“ﬁ-g}%?%/daé?e%%@%g '35 rﬁdfha%%%%#'%ﬁltﬁrfﬁ?” be

rotated by an %)%%r% Ion of’the ba A'gear i formed integra e pulley

15, and 3 {ARSRUSRIOR GRAN 7s$i§ilﬁqr€2da§ﬂiat§1@ @%E%?f&@%%@%f&éﬁi%@@?&@%wﬁhéh@ gear
15a. Therefore, when the pulley 15 is rotated, the transmission gear 17 is rotated. [0025] 5With the

transmissiomgdaml dppestita dareofibitss dancesetonthantehtipersss{d; t1® dupplirted sodasdodyed
rotatable by the case 14 on both sides in a diametrical direction of the transmission gear 17. When the

transmis¥oRdBE Ik sovatd; 1M areospt $8cofitstiaied §esrfsclryatooRAEASPa Sathe SO

d'reCtlon'conﬁgured as to be wound up or wound off in a helical manner based on

10  rotations of the first and second winding shafts 9, 10.
[0022]
A first driving shaft 11 of a shape of a hexagonal rod is inserted through
the first winding shaft 9 such that their relative rotation is not possible, and a
second driving shaft 12 similarly of a shape of a hexagonal rod is inserted
15 through the second winding shaft 10 such that their relative rotation is not
possible. They are so configured that when the first driving shaft 11 is rotated
in a winding-up direction of the first elevation cord 6, the first elevation cord 6
is wound up around the first winding shaft 9, and when the second driving
shaft 12 is rotated in a winding-up direction of the second elevation cord 7, the
20 second elevation cord 7 is wound up around the second winding shaft 10.
[0023]
To one end of the head box 1 is attached an operation apparatus 13 for
rotationally driving the first and second driving shafts 11, 12. As shown in Fig.
4, a pulley 15 is supported so as to be rotatable on a base end side in a case 14
25 of the operation apparatus 13, and a ball chain 16 of an endless type is
engaged with the pulley 15 so as to hang down therefrom. They are so
configured that the pulley 15 can be rotated by an operation of the ball chain
16.
[0024]



10[0026] First and second transmission clutches 20, 21 of a same configuration are housed in a
front end side of the case 14, and input shafts 22 of the first and second transmission clutches 20, 21
are fitted with centers of the first and second clutch gears 18, 19 Therefore, when the first and second
clutch gears (1{& 18a1Ei are.ro ted afts (ﬂ‘ the f sec nd transmlssmn clutches 20,
21 are rotate S¥ame di rec(tlon rst an set%n ansm|55|on c Gtenes 20, 2L &re”

equipped; with 38 %afy@et@@oot)gwatgme RrIbRRS 0f hie i ShefisiRe brape 2Q direction

to output shafts 23, respectively, and the directions for which the rotations are transmitted are opposite
to each dfhereforensrbetheHiespdiiengl Shaftrbiaseiittetdheithcars mitrivshgé=R316f ikertitsited.

transmission clutch 20, and an end of the second driving shaft 12 is fitted with an output shaft 23 of the
second tff$mission clutch 21. 25[0028] With this configuration, when the ball chain 16 is operated, for

example, int egtion of arrow A shown in Ei the sec nd, drivi shaft 1 |s rotated so that
the [sgecond W't\r??#]b r%t "TOEIRERE A {Nr}ln%?rtbeﬁg gy ction oﬁlt % slé((:{;% va ioh c?&r%e? T0029]

Further, Wéeri hehsishein 46 h%r%a@ﬂ&ﬁtegtéee%ef@éma SPWHLRH Ei&eg ignly a first driving
shaft 11 is rotated so that the first winding shaft 9 is rotated in a winding-up direction of the first
elevationdéard i r B ediirst tinch seEcdnel ohavinmshsiits) Ide k2 Hre iMSeeied lerdvghsostogiper gear
17 is rotated, the first and second clutch gears 18, 19 are rotated in a same
direction.
10 [0026]

First and second transmission clutches 20, 21 of a same configuration are
housed in a front end side of the case 14, and input shafts 22 of the first and
second transmission clutches 20, 21 are fitted with centers of the first and
second clutch gears 18, 19. Therefore, when the first and second clutch gears

15 18, 19 are rotated, the input shafts 22 of the first and second transmission
clutches 20, 21 are rotated in a same direction.
[0027]

The first and second transmission clutches 20, 21 are equipped with a

known function of transmitting only rotations of the input shafts 22 in one

20 direction to output shafts 23, respectively, and the directions for which the
rotations are transmitted are opposite to each other. An end of the first driving
shaft 11 is fitted with an output shaft 23 of the first transmission clutch 20,
and an end of the second driving shaft 12 is fitted with an output shaft 23 of
the second transmission clutch 21.

25 [0028]

With this configuration, when the ball chain 16 is operated, for example, in
the direction of arrow A shown in Fig. 2, only the second driving shaft 12 is
rotated so that the second winding shaft 10 is rotated in a winding-up direction

of the second elevation cord 7.
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apparatus 24 in a middle portion of the head box 1. The stopper apparatus 24 performs a known
function of preventing self-weight falling of the middle rail 3 and the bottom rail 5 when the ball chain
16 is released from a user's hand after an operation of raising the middle rail 3 or bottom rail 5.
10[0030] ng |b|ng the specific configuration of the stopper apparatus 24, a case 25 of the stopper
apparatu[s secured to the head box 1, and comprises two cylindrical portions 26a, 26b, as shown

in Fig. 5. A firgh drpng 2 Hand A3RC8aH (28 6" heltheo MG Re dptataiimibihg dngrical portions

26a, 15 26b. Note that the first and second drums 27, 28 can be inserted into the cylindrical portions
26a, 26bsh@ppositéd girezfiondyta dact athiein@GBHt 1Thesfirstalrédngpstiadtt 1th ésfirserteich ttirgzigh the
first drum 27 such that their relative rotation is not possible, and the second driving shaft 12 is 20

inserted fitafigh iheratrtsth @Meéu&rmtdtﬁéwtﬂ@ﬂat%ﬂﬁafﬁw|§1ﬁsﬁﬁggsmdﬁaus the first
dru 27 is copx q}%ulted to ro(%ate mte(g| W|th ) ap[rst djlev#[r? shaft 11 g %ﬂ?osigcgnd drum 28 is
con gured to rotate m%egra y P With the Secomud rving's vl fOb%%T ninne erlp el%Psurfaces
of the Cy%&%ﬁ%t@ﬂ%@@aﬁ@@ﬁr%&w&g éﬂ'@ﬁeﬂl‘%ﬁ@ﬁ)gg’ Tespegtiy 15@9’ WM@Q@
cross-sections and extending along axial directions of the first and second driving shaft 11, 12, and
clutch batler36riorsne dkabsteefbalisiare biejavéingisi gl e gfooeegtof st img tofgh mavatléeatanigihe
slide grooves 29.
and the bottom rail 5 when the ball chain 16 is released from a user’s hand
after an operation of raising the middle rail 3 or bottom rail 5.
10 [0030]
Describing the specific configuration of the stopper apparatus 24, a case
25 of the stopper apparatus 24 is secured to the head box 1, and comprises
two cylindrical portions 26a, 26b, as shown in Fig. 5. A first drum 27 and a
second drum 28 are held so as to be rotatable in the cylindrical portions 26a,
15 26Db. Note that the first and second drums 27, 28 can be inserted into the
cylindrical portions 26a, 26b in opposite directions to each other.
[0031]
The first driving shaft 11 is inserted through the first drum 27 such that
their relative rotation is not possible, and the second driving shaft 12 is
20 inserted through the second drum 28 such that their relative rotation is not
possible. Thus, the first drum 27 is configured to rotate integrally with the first
driving shaft 11, and the second drum 28 is configured to rotate integrally with
the second driving shaft 12.
[0032]
25 On inner peripheral surfaces of the cylindrical portions 26a, 26b are
formed slide grooves 29, respectively, having semicircular cross-sections and
extending along axial directions of the first and second driving shaft 11, 12,

and clutch balls 30 formed of steel balls are held in the slide grooves 29 so as

to be movable along the slide grooves 29.
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[0033] On outer peripheral surfaces of the first and second drums 27, 28 are formed guide grooves
31, having semicircular cross-sections, for guiding the clutch balls 30. When the first and second
drums 27, 28 are rotated, the 5 clutch balls 30 rotate around along the guide grooves 31 while
traveling 6'85% the slide grooves 29. [0034] The guide grooves 31 of the first and second drums 27,
28 are 01{a sanLe configuration, and the difference in rotation direction of the first and second 10 drums

27, 281s deal@ﬂ%@e@f?&h?@&ﬁ@ﬁﬁ@@e@éﬁtﬁ "BYerSabiiR isid gbhdrectipno Withgespect to

the first drum 27, a configuration of the guide groove 31 is described with reference to a development
state shdomire&igued {0885 ved-R)1 Shetherpthertiist cruba 2 ¢rieystatedions dftectiondotdoskering the
15 middle rail 3, the clutch ball 30 moves relatively in the direction of arrow C along the guide groove

31. Furthidiitghehate #Qt dWheptherdirt anlaserentb oSy #id MRIdREAARS, thE clutch ball
30 moves,relativelyin direction of arrow D al the. quide groove, 31. [0036] 20Loweri rooves
Ere b Ol ol it R T S e R R T R A
groove 3gys farmed.igR&iddle portion. Locking portions 34 are formed so as to communicate with the
raising groove 33, which hinders movement of the clutch ball 30 after a slight rotation, when the first
drum 27 [608thted in the direction for lowering the middle rail 3 25 in a state where the clutch ball 30 is
situated within the raising groove 33. The locking portions 34 are formed at four positions at regular
intervals in a JaHpBBISICIFERABES PO e dH Hemndiwhernd deuBtaed ik e el IR aising

the mlddlceonﬁguration, and the difference in rotation direction of the first and second

10  drums 27, 28 is dealt with by attaching them to the case 25 reversely in a left-
right direction. With respect to the first drum 27, a configuration of the guide
groove 31 is described with reference to a development state shown in Fig. 6.
[0035]

In Fig. 6, when the first drum 27 is rotated in a direction for lowering the

15  middle rail 3, the clutch ball 30 moves relatively in the direction of arrow C
along the guide groove 31. Further, when the first drum 27 is rotated in a
direction for raising the middle rail 3, the clutch ball 30 moves relatively in the
direction of arrow D along the guide groove 31.

[0036]

20 Lowering grooves 32a, 32b are formed in both end portions of a peripheral
surface of the first drum 27, and a raising groove 33 is formed in a middle
portion. Locking portions 34 are formed so as to communicate with the raising
groove 33, which hinders movement of the clutch ball 30 after a slight rotation,
when the first drum 27 is rotated in the direction for lowering the middle rail 3

25 in a state where the clutch ball 30 is situated within the raising groove 33. The
locking portions 34 are formed at four positions at regular intervals in a
peripheral direction.

[0037]

When the first drum 27 is rotated in the direction for raising the middle
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rail 3 from a state where the clutch ball 30 is engaged with the locking portion 34, the clutch ball 30 is
guided by either of the lowering grooves 32a, 32b. [0038] In the lowering grooves 32a, 32b, return
grooves 35 are formed at four 5 positions at regular intervals in the peripheral direction, which guide

the clutch bal to the raising groove 33,.when the first drum 27 is rotated jn the direction for raising
o Pein S M M D R IR e S

. a oIl
the middl€raj ate where'thec iS’sI in either of g grooves

32a, 32bgip03R LARRSCHANGBANORRIAIAN B IBR BIAPELTIRP IR SLPHRNEE BN dag,first drum 27

thus configured, when the first driving shaft 11 is rotated by operating the ball chain 16 in a direction
for windif@eg8ihe first elevation cord 6 so that the middle rail 3 is raised, the clutch ball 30 is moving

relatively within the raising groove 33 in the direction of arrow D. 15[0040] When the ball chain 16 is
released fromlthéRB PV BERE SEEPHES MrRUS N, F R VAR 0 ¥ededR Rt RefRrraes AbtiBall 30

rovs VBB RARRS e epien Ao e e riddie gl and

engages wi n rtion en, the e clu a i the Girection of

arrow C isflingleres¢ae %EIB%%‘]@BQB gBthe Aest dretigdtiaihindesed; whsisiaaselfrpeight falling of

the middle rail 3 is hindered. [0 From this state, when the middle rail 3 is raised a little by
operatinglibedbalihchminrdithe ttetchibalS8aiidv ésomora Htatockingrpartiorc B4t thdithBr3f 25 the
lowering grooves 32a, 32b. When the ball chain 16 is released from the user's hand in this state, the
clutch baHBerdathFEifacdther A ERaiMPEEBRTISHOOMSS: lowPing grooves 32a, 32b in the
direction[gfo%récfw C, whereby the middle rail 3 is lowered. [0042]

10 Describing an operation of the stopper apparatus 24 provided with the first
drum 27 thus configured, when the first driving shaft 11 is rotated by
operating the ball chain 16 in a direction for winding-up the first elevation cord
6 so that the middle rail 3 is raised, the clutch ball 30 is moving relatively
within the raising groove 33 in the direction of arrow D.

15 [0040]

When the ball chain 16 is released from the user’s hand after the middle
rail 3 is raised to a desired level, the clutch ball 30 moves within the raising
groove 33 in the direction of arrow C due to a weight of the middle rail 3, and
engages with the locking portion 34. Then, the movement of the clutch ball 30

20 in the direction of arrow C is hindered, so that the rotation of the first drum 27
is hindered, whereby self-weight falling of the middle rail 3 is hindered.

[0041]

From this state, when the middle rail 3 is raised a little by operating the
ball chain 16, the clutch ball 30 moves from the locking portion 34 to either of

25 the lowering grooves 32a, 32b. When the ball chain 16 is released from the
user’s hand in this state, the clutch ball 30 enters into a state of rotating
around in either the lowering grooves 32a, 32b in the direction of arrow C,
whereby the middle rail 3 is lowered.

[0042]
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Further, when the ball chain 16 is operated in the direction for raising the middle rail 3 after the middle
rail 3 has lowered to its lower limit or while the middle rail 3 is being lowered, the clutch ball 30 moves
into the raising groove 33 from either of the lowering grooves 32a, 32b by way of the return groove 35.

5 Then, the clutch pall 30,rotates around,in the. raising groqve, 33 in_the direction of arrow D, whereby
the miidle raif S oot TOUAZ1e P LoBhel s GRS e R ol m R Bholing o

the operafandek rai3ing afd aweringdasnelips Faika svelarare RHPEAithe 1P sasRRdideum 28,

which is similar to the function on the operation of raising and lowering the middle rail 3.  As shown
in Figs. naialdlB; tzalfiBsisabdisectndedrdinghehaltstdh, 121hB0imsextes thtougdiegmising @pparatuses
36, 37, respectively, on a side of the stopper apparatus 24. The governor apparatuses 36, 37 suppress

rotation BYsiiesysHhee o dhenPessing amMEsmde P2h DBl ERE fSBHUIRISHPEN fower than

a predet inec%valu and.thus, suppress lowering speeds of.the middle rail, 3 and.the bottom rail 5
T e R A R IR oo ] AR

disposed,2Q forsetingiherlgweriionihRegidoraf hashetfesy rail 5, through setting a maximum
wound-off amount of the second elevation cord 7 from the second winding shaft 10. [0045] As shown

in Fig. 2,[@@#8h retention cord 39 is disposed on a back side of 25 the upper screen 2 and the lower
screen 4 at insertion positions of the first and second elevation cords 6, 7. The pitch retention cord 39

operates suchliRASAPRE ARRAFR] Hsed LitRALPBEESCTEER 2 AnaskionREEStRE PR éonstant.
o B SR g b i e s, Ve
10 second drum 28, which is similar to the function on the operation of raising
and lowering the middle rail 3.

As shown in Figs. 1 and 3, the first and second driving shafts 11, 12 are
inserted through governor apparatuses 36, 37, respectively, on a side of the
stopper apparatus 24. The governor apparatuses 36, 37 suppress rotation

15 speeds of the first and second driving shafts 11, 12, respectively, to equal to or
lower than a predetermined value, and thus, suppress lowering speeds of the
middle rail 3 and the bottom rail 5 during self-weight falling.

[0044]

At the other end of the head box 1, a lower limit apparatus 38 is disposed

20 for setting the lower limit position of the bottom rail 5, through setting a
maximum wound-off amount of the second elevation cord 7 from the second
winding shaft 10.

[0045]

As shown in Fig. 2, a pitch retention cord 39 is disposed on a back side of

25 the upper screen 2 and the lower screen 4 at insertion positions of the first and
second elevation cords 6, 7. The pitch retention cord 39 operates such that a
pitch of folding lines of the upper screen 2 and the lower screen 4 is constant.
[0046]

Next, an operation of the pleated screen configured as shown above will be
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the second driving shaft 12 is rotated so that the second elevation cord 7 is wound up around the
second winding shaft 10, and thus, the bottom rail 5 is raised. When the ball chain 16 is released from
the user's hand after the 5 bottom rail 5 is raised to a desired level, the bottom rail 5 is maintained at

the desired level due to.an operation of preventing self-weight falling.of the stopper apparatus 24.
10047 WREH R S DGt Bhel BSRS B AT 08 et Toeased

from the ysere 8eRd dh& ape'atign alpigvenunesels- weight{aling Shhelsionneh JRaratys 24 is
canceled so that the bottom rail 5 self-weight falls.  When the ball chain 16 is pulled down in the

directionwbamowup, andyitheé finst devingdshafidih s shtafied @pdhat the:Brstletevatiomcoed1659wound
up 15 around the winding shaft 9, and the middle rail 3 is raised. Then, when the ball chain 16 is

re|¢asgd1ﬁé$ﬁqlhe\é{§§r% e dalahrgmigde F&M%@a@@&‘@é@?d&%’@ ia%aﬁl_tﬁét%iab% rail 3 is
ma”%ta'“%%zt %%%%rz%ger gj\%fa‘(&' %g%);% *C%gea‘s’lfg%lr fion pf Harg eﬁ%e{% selt-weight fall R

ng of tf(]ie Stt%% er
1n a (&
apparatus en IS pulledin irection o arrowné%tm IS state, and

SUbseqUﬁ'é@YrEQiel%%%‘E' Hﬁ@t@%ﬂ%@ﬁ&%{&q @ﬁﬁ%@i‘ﬁﬂé’%@ﬁ?—‘(ﬁ | %ﬁlﬁi\f{gi%ttﬁgiggogﬂ@?
stopper apparatus 24 is canceled so that self-weight falling of the middle rail 3 is allowed. When the

bottom raippigadise®@ffom a state where the middle rail 3 is 25 maintained at a middle in an elevation
range, and the bottom rail 5 is located near the lower limit, as shown in Fig. 7(a), the bottom rail 5
reaches tRO%filidle so that a state is attained where the bottom rail 5 pushes up the middle rail 3, as

o 2 LSO PR A OF B R
theqlgottogh tail 1peanelaa fRiddie ralk BatesigeHand, the operation of preventing self-weight
falling of the stopper apparatus 24 is canceled so that the bottom rail 5 self-
weight falls.
When the ball chain 16 is pulled down in the direction of arrow B, only the
first driving shaft 11 is rotated so that the first elevation cord 6 is wound up

15  around the winding shaft 9, and the middle rail 3 is raised. Then, when the
ball chain 16 is released from the user’s hand after the middle rail 3 is raised
to a desired level, the middle rail 3 is maintained at the desired level due to an
operation of preventing self-weight falling of the stopper apparatus 24.

[0048]

20 When the ball chain 16 is pulled in the direction of arrow B, in this state,
and subsequently released from the user’s hand, the operation of preventing
self-weight falling of the stopper apparatus 24 is canceled so that self-weight
falling of the middle rail 3 is allowed.

When the bottom rail 5 is raised from a state where the middle rail 3 is

25 maintained at a middle in an elevation range, and the bottom rail 5 is located
near the lower limit, as shown in Fig. 7(a), the bottom rail 5 reaches the middle
so that a state is attained where the bottom rail S pushes up the middle rail 3,
as shown in Fig. 7(b).

[0049]
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to an upper limit, as shown in Fig. 7(c), the bottom rail 5 and the middle rail 3 5 are maintained
immediately below the head box 1. [0050] When the ball chain 16 is pulled in the direction of arrow
A, in this state, and subsequently released from the user's hand, since the operation of preventing

self-weight falling of the stopper apparatus 24 on the bottom.rail 5.10 s canceled, the bottom rail 5
Seltweight ol TOUETE DR RIS CAD, 1 AR LA eGP AE b i T bR ra 5.
but after the middisiaiha Rrslalandto thedaysleshomn infiigrp): the RPRIALARQTPIRVEING
self-weight falling of the stopper apparatus 24 on the 15 middle rail 3 is activated, so that the middle
rail 3 is noaiaténedrad tinisd esteltSwulhsagudntyyottemn theibalbetdithe6ns pdike dallidlats trasdidection
of arrow B and the released from the user's hand, the operation of preventing self- weight falling of the

stopper dPpPaYRRES SitHe Al YN Bid danderedtiae RelteTe Fitdrearild B ratk:
cbtaied® ) ORI i B aH DA S L TSRes e Bobaible o perform operations of raiomg
and lowei e middle rail 3 and the bottom rail 5 25 independently from each other. (2) Lowering
operations of the middle rail 3 and the bottom rail 5 can be easily performed due to their independent
self-weight faliviger{ 3/ el tbb aaising cppraiied of ttiechditertiai biapsstormenh thesrsdalte, rail 3
can be r%ifl%dgflrglsegleliglglt ;fj Srr(l,?galégc? ¥rt(?r?1 t‘)c(ljlt(teolTs(re?"i’ISSflglqgr,eé?Irl?:éﬂt]ﬁe operation of
preventing self-weight falling of the stopper apparatus 24 on the bottom rail 5
10 is canceled, the bottom rail 5 self-weight falls.
[0051]
At this time, the middle rail 3 self-weight falls together with the bottom rail
5, but after the middle rail 3 has fallen to the level shown in Fig.7(b), the
operation of preventing self-weight falling of the stopper apparatus 24 on the
15 middle rail 3 is activated, so that the middle rail 3 is maintained at this level.
Subsequently, when the ball chain 16 is pulled a little in the direction of arrow
B and the released from the user’s hand, the operation of preventing self-
weight falling of the stopper apparatus 24 on the middle rail 3 is canceled, so
that the middle rail 3 self-weight falls.
20 [0052]
According to the pleated screen configured as described above, the
following effects are obtained.
(1) Operating the common ball chain 16 makes it possible to perform
operations of raising and lowering the middle rail 3 and the bottom rail 5
25 independently from each other.
(2) Lowering operations of the middle rail 3 and the bottom rail 5 can be easily
performed due to their independent self-weight falling.

(3) When the raising operation of the bottom rail 5 is performed, the middle rail

3 can be raised while being pushed up by the bottom rail 5. Therefore, the
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middle rail 3 can be raised together by raising the bottom rail 5. (4) The bottom rail 5 and the middle
rail 3 having been raised together can be maintained at a desired level by means of the operation of
the stopper apparatus 24. 5 (5) When the bottom rail 5 is allowed to self-weight fall after the bottom ralil

5 and the m'fﬂle rail 3 are raised together, the bottom rail 5 and the middle rajl 3 can be lowered
together.ni}luélrd gr,r lie%ée -vvelﬁﬁtafeﬁﬁﬁgt%%%% |5?1) grthe m eergjl?g{%% Ibaelfil%tomaticalIy stopped, by

the opergliprRE IBe IRPRLRBPAIRIUG AR %@iﬁtiﬁ%a%g’%eéﬂﬂg'&i%gé’t%t&@@é ail 5.

10[0053] (Second Embodiment)  Figs. 8 to 13 show a second embodiment. This embodiment
comprisenamirtaipkdiate dhdoted Ilavhichyisnoafiguoé dhe winetatiparadrith¢hetbrsperinding shaft 9,
the first elevation cord 6 suspending the middle rail 3 so as to 15 prevent the first elevation cord 6 from
loosening P& Head Box 1 or between the folding lines of the upper screen 2, when the middle rail 3

s pushedbyriiy he potiomral & Qtaer configurations thag s njeimediate cluidh i are the same as
those of Irst embodiment, and thus, the components same as those of the first embodiment are

denoteq Qﬁ&hﬁ@ﬁiﬁi@f@@lf% 5.3/1”8'%%1&&{‘@ Q_?éi?‘j|%H@%%Qﬁ@ﬁ??éﬂh@rﬁﬁﬁafﬁé)miféﬁﬂe[ﬁjgﬁq As
shown in Figs. 8 and 9, an intermediate clutch 41 is disposed on a side of one of the supporting

membersS & aihdiiemeediteghiichrd 1 Fsictindiguthd, ssd fshmighit fRidisn g 0 pech fidrso€hitileat a driving
drum 43 is sm&ported SO as to 25 be rotatable at a rear position in a case 42, and the second driving

shaft 12 1®id€deEaiinfotRR R exHgERaticaEy WhRIPPSGo et ARERHAD SkiERCoP tABRRENing drum

43, such that thejr relative rqtation is not possiple. Therefore, the drjving drum, 43 rotates.integrally with
the socoR BRI St 75 100Sr A T BT BRI CH T CH Tl 3 inmer
cylipgler an outer cylinder 45, and a base end of a transmission shaft 46 is fitted so as to be
rotatable with an outer peripheral surface of the inner cylinder 44. A slip spring 47 of a coil shape is

fitted with an ¢teeropetiphmtaddinfane)of the base

Figs. 8 to 13 show a second embodiment. This embodiment comprises an
intermediate clutch 41 which is configured to wind up, around the first
winding shaft 9, the first elevation cord 6 suspending the middle rail 3 so as to

15 prevent the first elevation cord 6 from loosening in the head box 1 or between
the folding lines of the upper screen 2, when the middle rail 3 is pushed up by
the bottom rail 5. Other configurations than the intermediate clutch 41 are the
same as those of the first embodiment, and thus, the components same as
those of the first embodiment are denoted by the same reference symbols, and

20 detailed descriptions thereof are omitted.

[0054]

As shown in Figs. 8 and 9, an intermediate clutch 41 is disposed on a side
of one of the supporting members 8. The intermediate clutch 41 is configured,
as shown in Figs. 10 and 12, such that a driving drum 43 is supported so as to

25 Dbe rotatable at a rear position in a case 42, and the second driving shaft 12 is
inserted through a hexagonal hole, which is formed in a central portion of the
driving drum 43, such that their relative rotation is not possible. Therefore,
the driving drum 43 rotates integrally with the second driving shaft 12.
[0055]
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5 end of the transmission shaft 46, and an end of the slip spring 47 engages with a locking groove 48
of the driving drum 43. Further, the driving drum 43 and the transmission shaft 46 usually rotate
integrally due to friction between the slip spring 47 and the transmission shaft 46. [0056] 100n a front

end side of th fransission:shafl.a4a diing dear 9 1= sypparterl in the case 42 3.5 Jo ey
rotatable, and a one-way cﬁlﬂccﬁ is cﬂspoge betwean the riving gearﬂ@ and’'the transmission shaft

46. When ingseG08 b3 allnk? Ak eedfrnsmiseiom shalt S8 ArerHatated 18 g direeiag for

raising the bottom rail 5, the one-way clutch 50 is set in a locked 15 state and transmits a rotation
torque inta semetditatiiontatharivitgrgearigBekal therfadenftihbesacaed dylindeshaft.1 Aasigothe
transmission shaft 46 are rotated in the direction for lowering the bottom rail 5, the one-way clutch 50

is set in #EBStAte Ahd BedsSheRealssHited Btiib AT RS EPEaRIRARY Sesiass. pbiEE PBPhen a
torque is applied 1o the sli ring 47.for.rotating the second driving.shaft 12 in direction for yaising
o Bt e e L Bl T SRR ES P

the drivirw@% posikidls withHegaid todhe-tranamissien-ahaft 4 andifungtians &9 Areysnt the
C r

one-way clut om being damaged. 25[0058] A driven gear 51 configured to mesh with the driving
gear 49 igsupportad issiantcleftctataidaallyp faattpartitigiatlyedasad Zriatha peawskalttfoam
mechanism) 52 is inserted through a central portion of the driven gear 51 such that their relative
rotation ilgoSfbiB gttt dat BRiteRvEREIAG ShadbiPosed of a coil spring is disposed between
the gear ﬁi&l’ 2 and the case 42, and the gear shaft 52 is always pushed in the direction of arrow E
shown in‘Fig. 10 by a bias force of the switchover spring 53 with the case 42 as a fulcrum. 5[0059]

An ﬁﬂgagemedjhpéofﬂéﬁP%1(1%(‘Q%M@%ﬁ%ﬁ&ﬁ&%ﬂﬁ%?i%?l@ﬁl%”g@ﬁpu@_fiﬁ’e“phefal
surface of the gear shaft 52, and an engagement depression (engagement portion) 55 is formed on an

inner periphepalrsedfacetbeticaskivénsggeas 5o, hialt ég zbldjguneddoergagey withtttte 86gagement 10
protrusion 54 when the gear shaft 52 moves in the direction of arrow E while rotating. When the

engagentBRPRRSFLBRITVES T iy dgbdndiReRE SRR HepIRpRIBRISE Skl 84 sMERem tatates
integrally with the et 932172 0059 A PAE R LR PO T £°R0 MR TARg s e with
direction for raising the bottom rail 5, the one-way clutch 50 is set in a locked
156  state and transmits a rotation torque in a same direction to the driving gear 49.
Further, when the second driving shaft 12 and the transmission shaft 46 are
rotated in the direction for lowering the bottom rail 5, the one-way clutch 50 is
set in a free state and does not transmit a rotation torque to the driving gear 49.
[0057]
20 When a torque is applied to the slip spring 47 for rotating the second
driving shaft 12 in the direction for raising the bottom rail 5 in a state where
rotation of the driving gear 49 is hindered, the slip spring 47 causes the driving
drum 43 to run idle with regard to the transmission shaft 46 and functions to
prevent the one-way clutch 50 from being damaged.
25 [0058]
A driven gear 51 configured to mesh with the driving gear 49 is supported
so as to be rotatable at a front portion in the case 42, and a gear shaft (cam

mechanism) 52 is inserted through a central portion of the driven gear 51 such

that their relative rotation is possible. Further, a switchover spring 53
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15 the gear shaft 52, and the cam shaft 56 rotates integrally with the gear shaft 52. On an outer
peripheral surface of the cam shaft 56 are formed protrusions 57 that protrude line-symmetrically in
radial directions. [0061] A front end of the cam shaft 56 is fitted with a base end of a cam tube 58. 20 A
guide hole (slide a patratusi 9 folrn u{diﬁg a rotcﬁtggs)iq[r‘}lmﬁ)tc he cam sﬁgﬁﬁgj’safor %d in the cam
tube 58 SO 810 extend it an 88ﬁq &rec%%n?%n fe G5 shaft 56 can move ih the axiaf direction of
the first driyingshaftcl anbils-iotetngitelatysyo e tHbe:58 {0062} R3Ehe friptienghglthe sam
tube 58 is fitted with the first winding shaft 9, and the cam tube 58 and the first winding shaft 9 rotates
integrallyFfguritiehya hdragdoathalé titkis fartkedviartise cergraBpwitihnthethe arlshaft56, and the
first driving shaft 11 is inserted through the hexagonal hole 60 such that their relative rotation is not
possible.fN]&’@ltWat the first driving shaft 11 is inserted through central portions of the gear shaft 52
and gam Bg?g 8 such that their relative rotation is possible. [0063] Around a base end of the driven
gear 51 is'disposed a brake spring 61 5 which is fitted with an inner peripheral surface of a slide

cylinder 62 mage f smetab ARG SEEHISHIP (BREARSARUSB hahitalian isTtngssilierFhe-arake

spring 61 is composed of a torsion coil spring, with one end engaged with the driven gear 51, and
when theodrizanogaar Jeisphtatet sathecdiaiCtioa faalowhefig3Be anddéenraih8afeenirake spring 61
has its diameter enlarged so 10 that friction thereof with the slide cylinder 62 is increased, whereby
inhibiting A BRIGASEN SR SPEABIR R RARE M h Saifelaraed R hrahkupparaidhped guripceidr,

e T R T )
to rpgate B} e aaBe 9UesIRM the gear shaft 52 moves in the direction of arrow E while
rotating. When the engagement protrusion 54 is engaged with the engagement
depression 55, the gear shaft 52 rotates integrally with the driven gear 51.
[0060]
A base end of a cam shaft (cam mechanism) 56 is fitted with a front end of

15 the gear shaft 52, and the cam shaft 56 rotates integrally with the gear shaft
52. On an outer peripheral surface of the cam shaft 56 are formed protrusions
57 that protrude line-symmetrically in radial directions.

[0061]
A front end of the cam shaft 56 is fitted with a base end of a cam tube 58.

20 A guide hole (slide apparatus) 59 for guiding a protrusion 57 of the cam shaft
56 is formed in the cam tube 58 so as to extend in an oblique direction, and
the cam shaft 56 can move in the axial direction of the first driving shaft 11
while rotating relative to the cam tube 58.

[0062]

25 The front end of the cam tube 58 is fitted with the first winding shaft 9,
and the cam tube 58 and the first winding shaft 9 rotates integrally. Further, a
hexagonal hole 60 is formed in the central portion of the cam shaft 56, and the
first driving shaft 11 is inserted through the hexagonal hole 60 such that their

relative rotation is not possible. Note that the first driving shaft 11 is inserted
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[0065] With intermediate clutch 41 configured as described above, in a state where a load of the
middle rail 3 is applied to the first winding shaft 9, as 20 shown in Fig. 10, the cam shaft 56 has been
pushed and moved in the direction of arrow F due to an interaction of the cam shaft 56 and the cam

tube 55 10 15 A4, 32 3100 10,43 (), e shgpaementetueen dreengagemen Aigison o4

of the gear Sh engagemen ression e driven gear 51 iS canceled, so that the

driven geal anebigigeai2asafta2 rotate independently from each other. [0066] In this state,
when the second driving shaft 12 is rotated in the direction for raising the bottom rail 5, the driving gear

49 and the@wigen gear 51 are rotated, but the rotation of the driven gear 51 is not transmitted to the
gear shaft 52. [0067 Further, when the first driving shaft 11 is rotated, the gear shaft 52 is rotated
via the cam sHERBBbLatRASG StBFoRdheddensEaRsD sipstisReieshitbBbafPamE R Year 51.

ey el e L PR SR R B

. e
where the second driving sha irection for raising € gear shaft

52 moveﬁﬂ&&l%@f{?%@@ﬂ%&&r@% shewn i SigH Gduedatheobias E‘i’é@?p%fs’éﬁ%l%wit’m@’@fﬂ%émg 53
10 and the interaction of the cam shaft 56 and cam tube 58 (cam mechanism). [0068]  Accordingly,

as showmspriig.dB i dhepersgabefreenopsotrusionl Spuhthewehrahaftbhd engages wiltlindhe
engagement depression 55 of the driven gear 51, so that a state is attained where the driven gear 51
and the GHAYSRAESD pdiarnd when the driven gear S1 is rotated in the direction for
lowering the middle rail 3, the brake spring 61 has its diameter enlarged so
10  that friction thereof with the slide cylinder 62 is increased, whereby inhibiting
the driven gear 51 from rotating in a same direction (break apparatus).
[0064]
Further, when the driven gear 51 is rotated in the direction for raising the
middle rail 3, the friction of the brake spring 61 with the slide cylinder 62 is
15 reduced so that the brake spring 61 allows the driven gear 51 to rotate in the
same direction.
[0065]
With intermediate clutch 41 configured as described above, in a state
where a load of the middle rail 3 is applied to the first winding shaft 9, as
20 shown in Fig. 10, the cam shaft 56 has been pushed and moved in the
direction of arrow F due to an interaction of the cam shaft 56 and the cam tube
58. In this state, as shown in Fig. 13 (a), the engagement between the
engagement protrusion 54 of the gear shaft 52 and the engagement depression
55 of the driven gear 51 is canceled, so that the driven gear 51 and the gear
25 shaft 52 rotate independently from each other.
[0066]
In this state, when the second driving shaft 12 is rotated in the direction

for raising the bottom rail 5, the driving gear 49 and the driven gear 51 are

rotated, but the rotation of the driven gear 51 is not transmitted to the gear
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15 integrally with each other, so that the first driving shaft 11 and the first winding shaft 9 are rotated in
the direction for raising the middle rail 3 based on the rotation of the driving gear 49. As a result, the
middle rail 3 and the bottom rail 5 are raised simultaneously. [0069] 20Next, an operation of the
pleated ssckrleip §2uipped with the intermediate clutch 41 as described above will be described. The

n

operations {Whenithe middle rail 3 is raised and lowered independently and when the bottom rail 5 is

raised ang red independently are the same as those of the first embodiment, and thus, the
intermediate clutch 41 has no effect at all on the 25 rotations of the first and second driving shafts 11,
12.[0070] Fhehdhewhediengilfa i plrshiedgughbyttid hettarataid Sthagdauss HeftbbRam rail 5 and
the middle rail 3 are raised together, the load of the middle rail 3 stops applying to the first winding
shaft 9. TRéAteHViR AhsreAB Shadve®ibint tieeatatitaebihe geal .Sg@%r%Q§%ﬁ§éged with the
driven gear 51, and is rotated integrall witg he driven gear 51. [0071] As a result, the first winding
gea‘r%g ise[ F(?tlz%?etg]i%g%&véonﬁr’@-(éjf)l‘é%egl/oanro £o‘the first elevation cord 6, and the first elevation cord 6 is

wound around\ibg fishnéndingeshateddald betnehandhrehetips é@&;%iéfbﬁi%%gté ggeigeslevel and
a

thereafter the ball chain 16 is released from the user's hand, self-weight falling of the bottom rail 5 is
hinderedvointhie gpdrafiod of thessiappehappatatus2dnandriivengidtileftallBiis hatdted tive thaitom rail
> 10[007(121]rection for raising the bottom rail 5, the gear shaft 52 moves in the direction

of arrow E shown in Fig. 10 due to the bias force of the switchover spring 53

10 and the interaction of the cam shaft 56 and cam tube 58 (cam mechanism).
[0068]

Accordingly, as shown in Fig. 13 (b), the engagement protrusion 54 of the
gear shaft 52 engages with the engagement depression 55 of the driven gear 51,
so that a state is attained where the driven gear 51 and the gear shaft 52 rotate

15 integrally with each other, so that the first driving shaft 11 and the first
winding shaft 9 are rotated in the direction for raising the middle rail 3 based
on the rotation of the driving gear 49. As a result, the middle rail 3 and the
bottom rail 5 are raised simultaneously.

[0069]

20 Next, an operation of the pleated screen equipped with the intermediate
clutch 41 as described above will be described. The operations when the
middle rail 3 is raised and lowered independently and when the bottom rail 5 is
raised and lowered independently are the same as those of the first
embodiment, and thus, the intermediate clutch 41 has no effect at all on the

25 rotations of the first and second driving shafts 11, 12.

[0070]
When the middle rail 3 is pushed up by the bottom rail 5, and thus, the
bottom rail 5 and the middle rail 3 are raised together, the load of the middle

rail 3 stops applying to the first winding shaft 9. Then, the gear shaft 52
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In a case lowering the bottom rail 5 in a state where the bottom rail 5 and the middle rail 3 have been
raised together, when the ball chain 16 is slightly pulled in the direction of arrow A shown in Fig. 2 and
subsequently released from the user's hand, the operation of preventing self-weight falling of the 15

stopperz%}fg1 aratus 24 is Lanc led so that th bottam rail.5 se f-.vvei%ht faIIa.é?&??iJhAt Ctlhistime the
. VES 1n € a1rcCction TOW 1 1 a 1§ € age 1VEN gear
rotation of the Second driving sha iSOt transnitted-t6'the &HVIF% §ear ue to the op ation of

the one-way ghytehsSQy titaenithe peligmuah discaldlpwed e-sglfsweight fall, though it is preferable 20 to

maintain the middle rail 3 at a raised level, the operation of preventing self-weight falling of the stopper
apparatu®pZ ig not effective so that it is probable that the clutch ball 30 is in either of the lowering
grooves 32a, 32b. [0074] However, since the rotation of the driven gear 51 in the direction for 25

lowering the rAiBde BsEtisthRvETS thinidttaRbgede PrskECSpERE B armandiag v dltrsdiompef
self-weight fall (self:weight falling restriction apparatus). WWhen the ball chain 16, is oper in the
gv gn}eafI{I(St Blg}%a%on CEIIg% § anc!f %Qh@rﬁi%igkatla%ﬁa%{q ’ %ﬁe\%oun% aropuﬂildﬁw

. . €
direction Of arrow own in torota vin ngagemen een the

gear shaft,32 and digsimen: 9pariiriseancaled suthabine stataisattaings-aoainiess the middle

rail 3 can be raised and lowered independently. [0075] In a case where the bottom rail 5 and the
middle rdddheediskdriogfedreththbalihelzotiondral fels adledvécbia sblé-weielis fakhrahdsslibsequently
an 5 operation of raising the bottom rail 5 is l‘Eerformed, the ggar shaft 52 and the driven gear 51 may

be still invacight BB PEHYBRAT With Bakh oith&Y 86 eraetRe HIGRPrAR B RagTEs 5EXRRYY. When
b T RS AR 0} e o frer e
10  [0072]

In a case lowering the bottom rail 5 in a state where the bottom rail 5 and
the middle rail 3 have been raised together, when the ball chain 16 is slightly
pulled in the direction of arrow A shown in Fig. 2 and subsequently released
from the user’s hand, the operation of preventing self-weight falling of the

15  stopper apparatus 24 is canceled so that the bottom rail 5 self-weight falls.
[0073]

At this time the rotation of the second driving shaft 12 is not transmitted
to the driving gear 49 due to the operation of the one-way clutch 50.

When the bottom rail 5 is allowed to self-weight fall, though it is preferable

20 to maintain the middle rail 3 at a raised level, the operation of preventing self-
weight falling of the stopper apparatus 24 is not effective so that it is probable
that the clutch ball 30 is in either of the lowering grooves 32a, 32b.

[0074]

However, since the rotation of the driven gear 51 in the direction for

25 lowering the middle rail 3 is always hindered by the brake spring 61, the
middle rail 3 does not self-weight fall (self-weight falling restriction apparatus).
When the ball chain 16 is operated in the direction of arrow B shown in Fig. 2
to rotate the first driving shaft 11, the engagement between the gear shaft 52

and the driven gear 51 is canceled so that the state is attained again where the
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10 when the second driving shaft 12 is forced to rotate further in the same direction in order to raise
the bottom rail 5, the slip spring 47 slips and the driving drum 43 runs idle with respect to the
transmission shaft 46 (transmission torque restriction apparatus). As a result of this, the one-way

clutch 50 is prevented,from being damage excessive torque. 15[0076] That is, the intermediate
Cluteh ATES A0 & G T 49 2Ol R it & second drving shatt 12
capable f(ﬁ@\lﬁgj]ing a second elevation cord 7 by way of a second winding shaft 10, the second
elevation cord 7 suspending a bottom rail 5; a driving gear 49 20 configured to rotate integrally with the
driving drum 43 ia aasersdnoe ik dootatonail theasetohd dniddjeshait 32airea sassidgtdgetiion; a

cam shaft 56 configured to rotate integrally with a first driving shaft 11 capable of winding a first

elevatiortB6R B18y0REPE! 43P itnalipetdfiostib Weighblatorbord @t rpesatiy atmiddle rail 3; a
gear_shaft 52 supported so.as tq be capable of. 25 rotating together with the ca ft 5 d moving
AT B T e e T B T Lo SR ShE o

driving shft,44 aRd cenfighgdde mﬁmﬂv&%&a%edaaiyhaeiﬂgaérfgégeaawﬁb@a%% canfigusecktp,fotate
eo

integrally with the first winding shaft 9 and not to be capab moving in an axial direction of the first
winding shaftrBjdids naébBsb3ycaldiglredddskids Wegeatlshafii 8d kowaild3ai sotatised rem staitting
position where a rotation of the driven gear 51 is transmitted to the gear shaft 52; and an engagement

portion pmdliénifhé@%£¥§ﬁ§¥f@i%ahﬁétdhbé%@§@§rtéaearﬁHMi@enﬁéé%tb&ﬁémﬂaﬁe%@ﬁqn of
the d”"eaiggléfﬁé% t‘t%eéhﬁq%‘l%ﬁ%%*;g%gtffnwﬁf}e&teh% 8%5%%%?%&3@3@%&%9? fotatan ”?”t%rf"t“rgg

position. € ihterme ecC the cam sha IS provide a protruswn%’?, e Ca

tubgy58 i Reayided %Hbﬁ& l&?ﬁzﬁ{gesﬁ%ﬁol@ 9 ﬁ?ﬁé&%éﬂ’%ﬂ@% H’(PEEH%‘PE‘&?hﬁga&ﬁ@r shaft 52 is
located, when a rotation torque due to a tension of the first elevation cord 6 is applied, such that the 10

rotation dafitiee dovem gaaterlt s raastrahsnbtietbto tralgeatlsbadti p X @nd ghd geldeshatedS5this so
configured as to move the gear shaft 52 to the rotation transmitting position along the first driving shaft
11 whenSEE B EHBrdderdms iiseteis ks BefHet ArEheIElans e iPs ishritailied to the first

winding shaft 9. 15[9077 Accordlng trqctplg leated s rein agug)ped Vﬁtél)gzgfnte[%nedlate cluich 41 as

describe 5%%?/%}1 eqoiowi 1éeeﬁ%c §'Gan & BhAiRed if addifion 1o ects 6 ?a?nne%_%]ﬁ]he first

embodim&Qkch 50 is prevented from being damaged by excessive torque.
15 [0076]

That is, the intermediate clutch 41 comprises a driving drum 43
configured to rotate integrally with a second driving shaft 12 capable of
winding a second elevation cord 7 by way of a second winding shaft 10, the
second elevation cord 7 suspending a bottom rail 5; a driving gear 49

20 configured to rotate integrally with the driving drum 43 in accordance with a
rotation of the second driving shaft 12 in a raising direction; a cam shaft 56
configured to rotate integrally with a first driving shaft 11 capable of winding a
first elevation cord 6 by way of a first winding shaft 9, the first elevation cord 6
suspending a middle rail 3; a gear shaft 52 supported so as to be capable of

25 rotating together with the cam shaft 56 and moving in an axial direction of the
first driving shaft 11; a driven gear 51 disposed on an axial line of the first
driving shaft 11 and configured to mash with the driving gear 49; a cam tube
58 configured to rotate integrally with the first winding shaft 9 and not to be

capable of moving in an axial direction of the first winding shaft 9; bias means
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(1) When the bottom rail 5 is raised and then the bottom rail 5 and the middle 20 rail 3 are raised
together, the first elevation cord 6 can be wound around the winding shaft 9. Therefore, it is possible to
prevent the first elevation cord 6 from loosening within or outsiede the head box 1, so that it is possible

to prevent the first elevatjon cord 6 from bei t in the head box 1, from extruding out of the
Gt g el g et i g

self-weighiatlealleLihgibatiom il b freh 1BedrigdIgd al aie faised dOgRNELal sheessibledA prevent
the middle rail 3 from self-weight falling simultaneously. (3) When the bottom rail 5 and the middle rail
3 are raised ¢ogethem ¢ ipottoiorrgirbvsdatbwadt toe sethweighftfall andistibsetientyganopération of
raising the bottom rail 5 is performed, even if the bottom rail 5 is forced to be raised in a state where

the raisirRPst grnfeasied 4P d5ansasrdheirtpbosond thedvvsngeshelvay Eiraese fbBafbeing

damaged. (4) When the middle rail 3.s pushed up by the hottom rail 5 and the load gof. the 5 middle rail
R O o e R S e Ty e

first W|.nd|ng Sf}@ff@ecﬁﬁéﬁr%ﬂjﬁ'@&'Blﬁ'&@iaﬁqy-tiﬁl%%ﬁfﬁrgh%\fﬁ%g %Oﬁm&fm&{ igst and second
elevation cords 6, 7 occurs, it is possible to prevent in advance the first elevation cord 6 from
looseningmatensienndiddghkait Srar the HStie a8 adeardised gogethan1e0fB0E8] 43 hivd
Embodiment)  Figs. 14 and 15 show a third embodiment. This embodiment comprises an
intermedfAI8AGAR T Vs dbr RLERFdPEhOfo iR &5Rte tRadiade dRitarateds e sBcaAg @HBBiment

and the stopper aratus, 24 whose.configuratign is 15 partl odified, but,the o caonfigurations
e e S R e R A e G L I ™ e

firsj@nd seeoid:eBRAIMENS AT8LENS ek lydhersaemiBferens ey peRISs AR dsfailgddgseriptions

thereof are omitted. [0079]
guide hole 59 is so configured as to move the gear shaft 52 to the rotation

transmitting position along the first driving shaft 11 when the rotation torque
due to the tension of the first elevation cord 6 is not applied to the first winding
shaft 9.

15 [0077]

According to the pleated screen equipped with the intermediate clutch 41
as described above, the following effects can be obtained in addition to the
effects obtained by the first embodiment.

(1) When the bottom rail S is raised and then the bottom rail 5 and the middle

20 rail 3 are raised together, the first elevation cord 6 can be wound around the
winding shaft 9. Therefore, it is possible to prevent the first elevation cord 6
from loosening within or outsiede the head box 1, so that it is possible to
prevent the first elevation cord 6 from being caught in the head box 1, from
extruding out of the upper screen 2 as folded and from the like in advance.

25 (2) When the bottom rail 5 is allowed to self-weight fall after the bottom rail 5
and the middle rail 3 are raised together, it is possible to prevent the middle
rail 3 from self-weight falling simultaneously.

(3) When the bottom rail 5 and the middle rail 3 are raised together, the bottom

rail 5 is allowed to self-weight fall, and subsequently an operation of raising the

24



20In the intermediate clutch 71 shown in Fig. 14, a driving gear 73 is supported in a case 72 so as to
be rotatable, and a one-way clutch 74 is housed on one side of the driving gear 73. A one-way clutch
shaft 75 is inserted through a central portion of the one-way clutch 74, and a hexagonal hole 76 is

formed ni?]gt%gntral ﬂoglon of the one-wa cluéx]: % ft,75. Furth%,.z the sgeggq)dedrl\{g]eqishaﬁ 12 is

inserted rouéﬂ {ife hexa oenra?ﬁg}gdm? 60s Oé[ gr%-\r/\z/i%/ 2ILtcly 74 Goes Not fransmit & rotation

of the segpad Wm%?ﬁé‘tr%%éﬂl%%ﬁﬁ?&@ﬁm%éffﬁw E shawnderkly; sl odbbRires iRt
lowering the bottom rail 5, to the driving gear 73, but do transmit a rotation of the second driving shaft
12 in thettiecctienvohprobuwt €h shovViromm Figirdd deemdigedlirection for raising the bottom rail 5, to the

driving gear 73. On a side of the driving gear 73, a first spring clutch shaft 77 is sugported in the case

72 so as (b D¥RsRtHIeHAd K daver geavAh Gt MYsHs Wiare tibinggehirs BrdsapibRed so
as t& be {g%t(?f)el%ggfng% ,%rsts s%glnﬁ Clu%t?%?f%ﬂ 17r7st [g(r)li%% ﬁ%nﬁ%ﬁ?p%éog 79 0{:1 & bgPe end side of

the driven gear se Irst spring clu are formea o have a roughly

same di%ﬁ@fngﬁ%ﬁéﬂétﬁ?sﬁp&%&%ﬁf&ﬁ@@ AEter-Berinheral Sulages Afl0 theaxiglRprtion
n

79 and the base e 0. The first spring clutch shaft 77 is made of a metal, an outer diameter of the
base end:8drnisdoautedyl. s@ lasref e sliytetly i$rabileg shrmanf ahie fohisinzatdr ofchaddbdyriiton 79 of the
driven gear 78 made of a synthetic resin, and friction between the clutch spring 81 and the base end
80 of the e 8 RinG eRALE Shdfiy PesshletaPusperdniBiRA T3R8 AtcHoR etVediPhe 16t spring

8L and the aial portion 79, le fiven agar 76 10062) Fhither, the micimediate dutch sy,
configured such that in £ State where the oa({olrlt e mldé e ralPE IS apSllle to ﬁ‘rstasprlng tgh shaft
77,190 eyepifghe driven gear 78 is rotated, the clutch spring 81 runs idle with regard to the first spring
clutch shaft 77 so that a rotation of the driven gear 78 is not transmitted to the first spring clutch shaft
77. [0083] MefhvhildEthbdartermadjate clutch 71 is configured such that in a state 25 where the load

of the middle rail 3 is not aé)plied to the first s(g)ring clutch shaft 77, the rotation of the driven gear 78 is
transmitted toftHESfirkf spRfglauttP ehaft rir & e idBreitretutdiip SRybpdine s ¢RIARISAYRRveen

the basei%?gr%(l)e%fcimee ]?:lisﬁltt%%m}q %‘Hi’c'hspsaﬁﬁéf“‘erh ¢ r%r%llu‘%ﬁré ?Hrc%]ﬁnsé[diate clutch 41 of the
second embodiment and the stopper apparatus 24 whose configuration is

15  partly modified, but the other configurations are the same as those of the first
and second embodiments. The components same as those of the first and
second embodiments are denoted by the same reference symbols, and detailed
descriptions thereof are omitted.

[0079]

20 In the intermediate clutch 71 shown in Fig. 14, a driving gear 73 is
supported in a case 72 so as to be rotatable, and a one-way clutch 74 is
housed on one side of the driving gear 73. A one-way clutch shaft 75 is
inserted through a central portion of the one-way clutch 74, and a hexagonal
hole 76 is formed in a central portion of the one-way clutch shaft 75. Further,

25 the second driving shaft 12 is inserted through the hexagonal hole 76.

[0080]
The one-way clutch 74 does not transmit a rotation of the second driving
shaft 12 in the direction of arrow F shown in Fig. 15, i.e., the direction for

lowering the bottom rail 5, to the driving gear 73, but do transmit a rotation of

25



[0084] On the base end side of the first spring clutch shaft 77, a one-way clutch 84 is disposed
between a support tube 82 disposed in the case 72 and a housing 83 located around the support tube
82. The one-way clutch 84 operates, with the support tube 82 as a fulcrum, to allow a rotation of the 5

housing |n the dﬁegg%?ﬁgéghgﬁ 1§h8v¥ﬂe'n Fr%C%.S%{ e g}?o%r qrr11 for ra|5119%n gmddle rail 3,

but preven s B otaton in rection of arrow ifecton tor owerlng le'fail 3. [0085]

A seconqsprifigetttiich fNaHA8iISSHRP YRR B5ilcNesaRtaAleRaWEERAIPIhedipusig 83 And an

engagement piece 85 extending at the base end of the first spring clutch shaft 77, and a hexagonal
hole 87 isHerdeditrgageant&B parfiontos préngechind bpsingftldicisshaf 86r thidei fir shdrivarsg SHakd 1 is
inserted through the hexagonal hole 87 such that their relative rotation is not possible. Further, the first
driving sREfQ DR TRbatalehangraeE ier sy 7% which dResyosani hehs gsbragess <ich that

ihe Socoht SHHRA TR SR B B AL R S S S B et 1o 20be
capable f(ﬁ@gg?gmg with the engagement piece 85 of the first spring clutch shaft 77 and the housing.
Further, a predetermined angle of idle run is ensured from the first spring clutch shaft 77 starts rotating
till the engagehreaixpié qgeo8hiah i aman kadeot titk sidtch s gl 88 idlgaamn Héeans).d 0854
PPN eGS0 of the first spring chiich Shatt 77 are lormed to Bave a roughly same
diameter, and a clutch spring 81 is fitted on the outer peripheral surfaces of
10  the axial portion 79 and the base end 80. The first spring clutch shaft 77 is
made of a metal, an outer diameter of the base end 80 is formed so as to be
slightly smaller than an outer diameter of the axial portion 79 of the driven
gear 78 made of a synthetic resin, and friction between the clutch spring 81
and the base end 80 of the first spring clutch shaft 77 is so set as to be smaller
15 than friction between the clutch spring 81 and the axial portion 79 of the
driven gear 78.
[0082]
Further, the intermediate clutch 71 is configured such that in a state
where the load of the middle rail 3 is applied to first spring clutch shaft 77,
20 even if the driven gear 78 is rotated, the clutch spring 81 runs idle with regard
to the first spring clutch shaft 77 so that a rotation of the driven gear 78 is not
transmitted to the first spring clutch shaft 77.
[0083]
Meanwhile, the intermediate clutch 71 is configured such that in a state
25 where the load of the middle rail 3 is not applied to the first spring clutch shaft
77, the rotation of the driven gear 78 is transmitted to the first spring clutch
shaft 77 by way of the clutch spring 81 due to the friction between the base
end 80 of the first spring clutch shaft 77 and the clutch spring 81.

[0084]
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clutch shaft 86 is set so as to be smaller than friction between the clutch spring 81 and the first spring
clutch shaft 77. [0088] This embodiment is different from the first and second embodiments in a
configuration of a guide groove of a second drum through which the second driving shaft 12 is

inserted, in th&dr%r; oused in tg%iset%[%r{?{%aﬁpgtr%?\% ﬁe%époﬁ:a I%&de,&g{gﬁ% F%QS %‘X?&eﬁgﬁd drum

28 is shown in IPlg. 6. THe Slrjll e 5 groove 89'iS pr Wi ntg p 10N means)

34a whicg48tugts, 80P HRRAOGE LEINSRAGOAAIE M AL YheRdhesecPpdidiiving shaft 12 is

rotated in the direction for raising the bottom rail 5 (direction of arrow D in Fig. 16) in order to cancel
the self-ieigkifglli®g tddhechottonmradl thicosmthEostataeh8z sEleveigtivalimgwftheSsbttom rail 5 is
10 hindered by locking the clutch ball 30 by the locking portion 34. Other configurations are the same
as those P eKatSS i GRoEle SURPEE PrBERRE afm fﬁéﬁﬂo@g@lm@aﬂ@raﬁ% efdfasvhere the

clutch ball 30,5 locaied e ocking L5 portion 3¢ sndihe selfaneipht falingof the botamall  is
prevented, e baifchain 16'is opératedto fotate the Second dnv%‘g Shialft“12 i te direction Jor raising

the bottop igih g, tMersiMIROMTO SN G isFebat B040-Bia {RGKINY ARElian-SdRoANsk v Sfatee the
ball chain 16 is released from the user's hand. 20[0091] Then, the clutch ball 30 moves in either of
the lowetthg dioevt@2do82bwanthiph¢Hotoiddbl taged-weight falls.
[0085]
A second spring clutch shaft 86 is supported so as to be rotatable between
10 the housing 83 and an engagement piece 85 extending at the base end of the
first spring clutch shaft 77, and a hexagonal hole 87 is formed in a central
portion of the second spring clutch shaft 86. The first driving shaft 11 is
inserted through the hexagonal hole 87 such that their relative rotation is not
possible. Further, the first driving shaft 11 is inserted through the first spring
15 clutch shaft 77 and the support tube 82 such that their relative rotation is
possible.
[0086]
A clutch spring 88 is fitted on an outer peripheral surface of the second
spring clutch shaft 86, and both ends of the clutch spring 88 are configured to
20 be capable of engaging with the engagement piece 85 of the first spring clutch
shaft 77 and the housing. Further, a predetermined angle of idle run is
ensured from the first spring clutch shaft 77 starts rotating till the engagement
piece 85 abuts on an end of the clutch spring 88 (idle run means).
[0087]
25 Furthermore, friction between the clutch spring 88 and the second spring
clutch shaft 86 is set so as to be smaller than friction between the clutch
spring 81 and the first spring clutch shaft 77.
[0088]

This embodiment is different from the first and second embodiments in a
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The rotation angle of the second driving shaft 12 required for the second drum 28 to move the clutch
ball 30 from the locking portion 34 to the locking 25 portion 34a is determined such that it is smaller
than a sum of an idle run angle of the first spring clutch shaft 77 before abutting on an end of the

clutch spring, 88 and an angle required for the first drum 27 to guide the cluich 30 from the locking
P B e o S g R B P e

portion 34%6 ero ow%lrjing ooves n opera eated

screen egpipped YHIHNEINEIRGialg ClHithd hEariHBEd as ﬂ?%ﬁ@%ﬁ{%_@i{%ﬂﬂb@ﬁﬁﬁsgi@ed-

When operations of raising or lowering the middle rail 3 and operations of raising or lowering the
bottom rgd @38k performed independently from each 5 other, the load of the middle rail 3 is applied to
the first spring clutch shaft 77 by way of the first driving shaft 11, the second spring clutch shaft 86 and
the clutch spri‘ﬁgﬁ%@f’ow“(mé aprensliem gseiatehownia &sﬁe,ké)-r gadiest driving

10 sgaft 11;Oin Vth%i iri%ctilggvfi%,r ?iSi%tQ (gréigldde ra(i)lr ioiﬂ t@ee i?tlecrﬁ()ediate é:IUtg%Z%’ \}\/'}% é%tation of the
first drivir%g shart 11 18 RARgmided ronttne secénd spring (Gech Shaft 8658 e driden gear 78 by way

of the clylelsRB%H8S thediish apIing cluehsshaft d aansba Rlten sPRRAg 8Lisodbab the driving gear

73 is rotated. However, the one-way clutch 74 runs idle so that the rotation of 15 the driving gear 73 is
not transditted gostinefsd cdind hrhaiteishatthk? d s et feaufo ofrthisirtge hddolde traih 3 &6 1lr&ised, and when
the ball chain 16 is released from the user's hand, the middle rail 3 is maintained at a desired level by

the operdf8ofiaR gf@gﬁ@pﬂappa?amg-zh@[qumﬁémféebéhmﬁﬁwiglab&&m pf tHie state,
to canc:elbtgfI 9 e(:)lt%]tllfe)$ %f the ﬁ%%pgt%r aRifﬁrartéJ% eztﬁ_%ne %hﬁtﬂfg}lﬂrﬂ%@% ﬁt‘]g%% Othe Ioeldso; the middle

rail 3 is applie |rstoérr1|vmg shart'11. Since the ong&-way C IS hin erfmngr%e fotation of the

houging 83-adhebsCliRikinRlawerdna bl Buddis & dif SR RECHSARMBIE S N©Ieeqnd Spring
clutch shaft 86 and the clutch 25 spring 88 due to the load of the middle rail 3, so that the first driving
shaft 11 aodfilgesetiond sprenthelwaimshaft Btosstaté tAs gudadelgoddivis,3heointthe oral ®aelf-weight
falls. [Oogﬂlg\ég?&gh&‘ball chain 16 is operated to rotate the second driving shaft 12 in
[0090]
Thereafter, in a state where the clutch ball 30 is located at the locking
15 portion 34 and the self-weight falling of the bottom rail 5 is prevented, the ball
chain 16 is operated to rotate the second driving shaft 12 in the direction for
raising the bottom rail 5, whereby moving the clutch ball 30 to the locking
portion 34a, and, in this state, the ball chain 16 is released from the user’s
hand.
20 [0091]
Then, the clutch ball 30 moves in either of the lowering groove 32a, 32b,
and the bottom rail 5 self-weight falls.
The rotation angle of the second driving shaft 12 required for the second
drum 28 to move the clutch ball 30 from the locking portion 34 to the locking
25 portion 34a is determined such that it is smaller than a sum of an idle run
angle of the first spring clutch shaft 77 before abutting on an end of the clutch
spring 88 and an angle required for the first drum 27 to guide the clutch ball
30 from the locking portion 34 to either of the lowering grooves 32a, 32b.

[0092]
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the direction for raising the bottom rail 5, in the intermediate clutch 71, the driving gear 73 is rotated by
way of the one-way clutch 74, and the driven gear 78 is rotated. [0096] 5 Since the load of the middle
rail 3 is being applied to the first spring clutch shaft 77, the rotation of the driven gear 78 is not

transmitted to,the first sBrlrelgaQ[Iutch zr?gt 771égjt'1€e efore, the middle rail 3 js %%ralgeldm@(%%aln a state

where the bottor rafl'5 ”namtained at a dedire %%?%r)} ﬁ?eui}apoepe?)gl |ton he setopper apparatus

24, when{hg QperatiQh elpIrMeINg SEH-welohb iNNG 9f the Bleppgsapparatus 24 on the second
driving shaft 12 is canceled by the operation of the ball chain 16, the second driving shaft 12 is rotated

due to the loaWifetheopettatiorad bfscaibat gherblottomirgil this towkikdr D3R A8 Aighimtivasiofthe
intermediate clutch 71, the second driving shaft 12 can be rotated freely by the one-way clutch 74, but

the drivifGeae 7 ikonetrstatEac barmen el middR P9 TEISEs Hed s BY R lyottem @M and the
bottam ra'}gear”?ﬁhel ”A('ﬂgo'? gﬁ"e'; %n%EFdE%'%Sﬂ @qgtgﬁﬁ“ﬁ% %@;ﬁ%ﬁﬁ#@é@@%@“ﬂ’ﬁﬁgﬁa 't' A fs”he

: 0 , 0
middle rail"3'is’hindered by thé stopper apparatus € rotation o

tra}nsmittgg} Wa{!i}eo‘fi @H@Eﬂ%@rdmg’vﬁéﬁ the ,dménge%?{d?%wﬁg%ﬁeﬁ%ﬂaﬂﬂsem@f@ Ripf the
driven gear 78, the clutch spring 81 is rotated 25 integrally with the driven gear 78. Since the load of

the midddwad!8 spnotdh&&g applied to the first spring clutch shaft 77, the driven gear 78 and the first
spring clutch shaft 77 are rotated integrally with each other by way of the clutch spring 81, and the
second W&:Iutch shaft 86 is rotated integrally with the first spring clutch shaft 77.

When the ball chain 16 is operated, in this state, to rotate the first driving

10  shaft 11 in the direction for raising the middle rail 3, in the intermediate clutch
71, the rotation of the first driving shaft 11 is transmitted from the second
spring clutch shaft 86 to the driven gear 78 by way of the clutch spring 88, the
first spring clutch shaft 77 and the clutch spring 81, so that the driving gear
73 is rotated. However, the one-way clutch 74 runs idle so that the rotation of

15 the driving gear 73 is not transmitted to the second driving shaft 12. As a
result of this, the middle rail 3 is raised, and when the ball chain 16 is released
from the user’s hand, the middle rail 3 is maintained at a desired level by the
operation of the stopper apparatus 24.

[0094]

20 When the ball chain 16 is operated, in this state, to cancel the operation of
the stopper apparatus 24 on the first driving shaft 11, the load of the middle
rail 3 is applied to the first driving shaft 11. Since the one-way clutch 84 is
hindering the rotation of the housing 83 in the direction for lowering the middle
rail 3, a slip occurs between the second spring clutch shaft 86 and the clutch

25 spring 88 due to the load of the middle rail 3, so that the first driving shaft 11
and the second spring clutch shaft 86 rotate. As a result of this, the middle
rail 3 self-weight falls.

[0095]

When the ball chain 16 is operated to rotate the second driving shaft 12 in

29



[0100] As a result of this, the first driving shaft 11 is rotated in the direction for raising the middle rail 3,
and the first elevation cord 6 is wound around the first winding shaft 9. 5When the bottom rail 5 and
the middle rail 3 are raised together to a desired level and then the ball chain 16 is released from the

user's hatnd% %?,%Vﬁﬁwtfﬁ%g%% tg(fj]l%q%oggn,g orfa]lrill 5i indec[%de %}[}%Qfe Stf%@%% %8‘5\%%#3124 and the

bottom rai e mi ral re maintained &t the'desired Tever. & Dall chain 16
is operatggijihihisesiatestosrotata deetsepnd Sriving shaftitd it diregtion ik rrising the hottom rail
5, so that the clutch ball 30 is moved as shown in Fig. 16, on the second drum 28, from the Tocking
portion 3Z2&ad sheptadieithg portion 34a, and then the ball chain 16 is released from the user's hand, the
bottom rail 5 self-weight falls. 15[0102] At this time, on the first drum 27, the clutch ball 30 does not
reach eitHdPthe lowering grooves 32a, 32b, and the clutch ball 30 goes back to the locking portion

34 b$/ releasiqgiérllﬁe%b[ ngré%ig %? ,E‘i;lom Htlr11§ di%%s%rﬁrﬁcg% é%aé %%gjll[%(\év(fi%r;&flalliﬁgsgfsthe bottqth I il5

and the midd ogether IS hindere co ep ed screenpga%ﬁ)ﬁed with the

intermedigig #lyteh tHleand 4R AtOPRBEAPRARIUS AL &S q@%@?ﬁbﬁ@?ﬁ?@t&?t@'@i@@ﬂ@ﬁ@ﬁﬁﬁe
obtained in addition to those obtained by the first embodiment.
clutch shaft 77. Therefore, the middle rail 3 is not raised.
[0097]
In a state where the bottom rail 5 is maintained at a desired level by the

10 operation of the stopper apparatus 24, when the operation of preventing self-
weight falling of the stopper apparatus 24 on the second driving shaft 12 is
canceled by the operation of the ball chain 16, the second driving shaft 12 is
rotated due to the load of the bottom rail 5 so that the bottom rail 5 is lowered.
[0098]

15 At this time, in the intermediate clutch 71, the second driving shaft 12 can
be rotated freely by the one-way clutch 74, but the driving gear 73 is not
rotated.

When the middle rail 3 is pushed up by the bottom rail 5 and the bottom
rail 5 and the middle rail 3 are raised together from the state where self-weight

20 falling of the middle rail 3 is hindered by the stopper apparatus 24, the rotation
of the second driving shaft 12 is transmitted to the driven gear 78 by way of the
driving gear 73.

[0099]
Based on the rotation of the driven gear 78, the clutch spring 81 is rotated

25 integrally with the driven gear 78. Since the load of the middle rail 3 is not
being applied to the first spring clutch shaft 77, the driven gear 78 and the first
spring clutch shaft 77 are rotated integrally with each other by way of the
clutch spring 81, and the second spring clutch shaft 86 is rotated integrally

with the first spring clutch shaft 77.
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(1) When the bottom rail 5 is raised and then the bottom rail 5 and the middle 25 rail 3 are raised
together, the first elevation cord 6 can be wound around the winding shaft 9. Therefore, it is possible to
prevent the first elevation cord 6 from loosening within or outsede the head box 1, so that it is possible
to preverib%(ﬁrst elevation cord 6 from being caught in the head box 1, from extruding out of the
upper screen 2'as folded and from the like in advance. (2) When the bottom rail 5 is allowed to

self-weight falhaften-the,hosprmiail i ans-teamididls sbeare Riseddpaehetntianessible teprevent

the middle rail 3 from self-weight falling simultaneously. (3) When the bottom rail 5 and the middle rail
3 are raisedssimguitan eidslje Tailed), ibthd tiottdirstad] Svistiomesbtal lfe iaised indasstatendhdre the
raising of the middle rail 3 is hindered, since the driven gear 78 runs idle with respect to the first spring
clutch shfet ?indipgssiédttd prevent the intermediate clutch 71 from being damaged. [0104]

10(Rourth E diment) Fig, 17 shows.a fo rl%emb iment.. This embodiment cgmprises an
interr%ediate clu C%HQQ@“\%/FHC“% iﬁ%\lrfét rIcl)(lrinEt glnlglr%n{gcﬁ%{le clﬁ{cﬁwrﬂsg h8 %coer?dltgrﬁbodiment

and the %@BH%HW‘I%%%\%@Q% Oé’é‘lffgiﬁﬁﬂ‘i’Tés_ié’%béé@‘é@iff?gnp%g@@é?%r Kanfiguations are
the same as those of the first 15 and second embodiments. The components same as those of the first

and secondightbfdimments alee deoidted bgiihd sammdiecenby sitelsois) ped aepeted e Siptiomas
thereof are omitted. [0105] In the intermediate clutch 91 shown in FR 17, clutch drums 93a, 93b are

20 suppdttede B rprRbsIRitAlsdadlol AtuseantaiedRing §cdesioad, 6xslare

supporte i%?f to be rotatable at front ends of the clutch drums 93a, 93b. On outer peripheral
surfaces'of the clutch drums 93a, 93b are fitted clutch springs 95a, 95b each composed of a torsion

ggi[lbelrgé?g, anyl aRestpleli AlWERFPHBOS Biser2RB A SLAIRISH W PEotEvdnthgests 4@, 94b.
driving shaft 12 in the direction for raising the bottom rail 5, so that the clutch
ball 30 is moved as shown in Fig. 16, on the second drum 28, from the locking
portion 34 to the locking portion 34a, and then the ball chain 16 is released
from the user’s hand, the bottom rail 5 self-weight falls.
15 [0102]

At this time, on the first drum 27, the clutch ball 30 does not reach either
of the lowering grooves 32a, 32b, and the clutch ball 30 goes back to the
locking portion 34 by releasing the ball chain 16 from the user’s hand, so that
self-weight falling of the bottom rail 5 and the middle rail 3 together is hindered.

20 [0103]

According to the pleated screen equipped with the intermediate clutch 71
and the stopper apparatus 24 as described above, the following effects are
obtained in addition to those obtained by the first embodiment.

(1) When the bottom rail S is raised and then the bottom rail 5 and the middle
25 rail 3 are raised together, the first elevation cord 6 can be wound around the
winding shaft 9. Therefore, it is possible to prevent the first elevation cord 6
from loosening within or outsede the head box 1, so that it is possible to
prevent the first elevation cord 6 from being caught in the head box 1, from

extruding out of the upper screen 2 as folded and from the like in advance.
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The second driving shaft 12 is inserted through the clutch drums 93a, 93b such that their relative
rotation is not possible. Therefore, the clutch drums 93a, 93b are rotated integrally with the second
driving shaft 12. [0107] Further, when the driving shaft 12 is rotated in the direction for raising the

bottor ral e Sl shriags 953 950 LAY the.(apaton tp hefing oot gda by i wher

the driving’sh iS Totate irection owering the om rail 5 thechite gearas]9 a, 95b

turn idle wifh reRPaSIRITR hGICHIER dRSPR A3 {01AS] fg@giﬁfé 9695k Mehiel rAgsiiRs with the

driving gear 94a is supported so as to be rotatable at an end of a stopper case 97 which composes a
stopper applaBafusrhOetbrvtieéghtdeiHiray Sirandtanemetiy. of the stopper case 97 is 10 fitted a clutch
spring 98 whose one end is engaged with the drivenfﬁ;ar 96a. The stopper case 97 is supported so as

to be rotd®DEa FRRJRSF U dedreea e SHaeHs fricasroTaiseieé MBiikiaetlteh 91. [010
AL e I R S e

is similarto the first drum e stopper appara e firs an

30, whicm@gr@ @%W&E?%Yﬁ@eltﬂﬁem%gﬁwfﬁ% qﬂl@\gﬁﬁ%éﬂ%éﬁ%%&ase
97. The first driving shaft 11 is inserted through the drum 99, so that the drum 99 is rotated integrally

with the first dsiping shdtitth. RBETT 0] A capsisaibl © Tasmepparteth saras taleel ratatabledh & dylinder
portion 100 formed at another end of the stopper case 97, and the first driving shaft 11 is inserted
through &TREXRFIAG ASRAS#ed in a central portion of the cam shaft 101 so that the cam shaft 101 is
rotated wﬁa&gg}jy with the first driving

10 (Fourth Embodiment)

Fig. 17 shows a fourth embodiment. This embodiment comprises an
intermediate clutch 91 which is different from the intermediate clutch 41 of the
second embodiment and the stopper apparatus 24 whose configuration is
partly modified, but the other configurations are the same as those of the first

15 and second embodiments. The components same as those of the first and
second embodiments are denoted by the same reference symbols, and detailed
descriptions thereof are omitted.

[0105]

In the intermediate clutch 91 shown in Fig. 17, clutch drums 93a, 93b are

20 supported so as to be rotatable on both sides of a case 92, and driving gears
94a, 94b are supported so as to be rotatable at front ends of the clutch drums
93a, 93b. On outer peripheral surfaces of the clutch drums 93a, 93b are fitted
clutch springs 95a, 95b each composed of a torsion coil spring, and ends of the
clutch springs 95a, 95b are engaged with the driving gears 94a, 94b.

25 [0106]

The second driving shaft 12 is inserted through the clutch drums 93a, 93b
such that their relative rotation is not possible. Therefore, the clutch drums
93a, 93b are rotated integrally with the second driving shaft 12.

[0107]
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25shaft 11. [0111] A guide hole 102 in an oblique direction is formed in the cylinder portion 100
similarly to the guide hole 59 formed in the cam tube 58 of the second embodiment. A protrusion 103
protruding inside the guide hole 102 is formed at a base end of the cam shaft 101. When the stopper
case 97 is rot%ted the RIQt tru5| nl 3 Js qui ed the UId ho'?hlog{ SO that e cam.shaft 101
moves in the dlrec ion’o arrow while T a?mgf%?l |ven gearggﬁ Mmes ?ﬁgre\}\}ﬁhrtﬁe driving

gear 94biisSUBPRIIRL-BY thettrse1degr &srinpe %Qta@fﬁo YYherthe ¢am shaftidAlis faeved in the
direction of arrow K, a Iocklng piece 105 of the cam shaft 101 engages with the driven gear 96b, so

that the diivemgezera6ho%tal Delgabushatichd thotdiavinegshihftvitl enchtatteet. ihOfBe1d]recTioa
second driving shaft 12 is inserted, outside the intermediate clutch 91, through a drum which is
equ.pped%.ﬂl@\é{ffamcsh%mtst@éﬂtwglsétfmélgﬁﬂtsmr@f@ﬁﬁ.%5?@ Pbstasnd demish sesmestopper
app ratuts 2tzhof t{te flflstdembod anwhile, since the first driving shaft 11 is equipped with a 15
function of preven Ing seﬁuwelgh ailln 'y means of the drum 99, it does not require another stopper
apparatug) 1@1:;][4] Next, an operation of the intermediate clutch 91 configured as described

A driven gear 96a which meshes with the driving gear 94a is supported so
as to be rotatable at an end of a stopper case 97 which composes a stopper
apparatus 104 for the middle rail 3, and on an end of the stopper case 97 is

10  fitted a clutch spring 98 whose one end is engaged with the driven gear 96a.
The stopper case 97 is supported so as to be rotatable in a range of 90 degrees
with respect to the case 92 of the intermediate clutch 91.

[0109]

In the stopper case 97 is housed a drum 99 on which the guide groove 31

15 is formed and which is similar to the first drum 27 of the stopper apparatus 24
of the first embodiment, and the clutch ball 30, which moves along the guide
groove 31, is disposed between the drum 99 and the stopper case 97. The first
driving shaft 11 is inserted through the drum 99, so that the drum 99 is
rotated integrally with the first driving shaft 11.

20 [0110]

A cam shaft 101 is supported so as to be rotatable in a cylinder portion
100 formed at another end of the stopper case 97, and the first driving shaft 11
is inserted through a hexagonal hole formed in a central portion of the cam
shaft 101 so that the cam shaft 101 is rotated integrally with the first driving

25 shaft 11.
[0111]

A guide hole 102 in an oblique direction is formed in the cylinder portion
100 similarly to the guide hole 59 formed in the cam tube 58 of the second

embodiment. A protrusion 103 protruding inside the guide hole 102 is formed
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above will be described. In operating the ball chain 16 to perform the operation 20 of raising the
bottom rail 5, when the second driving shaft 12 is rotated in the direction for raising the bottom rail 5,
the driving gears 94a, 94b are rotated by way of the clutch drums 93a, 93b. [0115] The driven gear

96a is rot%t%d based on thtflotatlon ofhthﬁgq]r Vving\gear 9 42 28% however, Singe }Q%f?age ftﬂ?emlddle

rail 3 is beélng %%% i6a t% the s?oﬁ%g} gade rom the firs nvw?é) BRAR ?ﬁeby way o fhe Gram 99 and

the clutch halt-3Qidhe1dacl serHagPa S idle gﬁm@ﬂ&et foheSleRRERERSEPY, seAatie stopper
case 97 is not rotated. [0116 The rotation of the driving gear 94b is transmitted to the driven gear
96b, howavere sha diivedigeatiOthois anabenagdd witlotheingm shaft 101. Therefore, the intermediate
clutch 91 does not function at all during the operation of raising the bottom rail 5. 5[0117] In the
operatioHiQﬂ‘ ]ré%ering the bottom rail 5, the operation the stopper apparatus for preventing self-weight

allng Is cancaied iy e operaon of e ball i 16, age e, seeond gring Shat 42 grajed

the direction for lowering t om ra ime, the ro e second driving shaf D12is

not transjiedyte {heArvingoparstaite IR the intaimeciate oluteh Sbdaesehfunction at all.

[0118] In the operation of raising the middle rail 3, the first driving shaft 11 is rotated in the direction for
raising trediractibenrall ridverK tlreldokin@9pedd idiated sodlvatrthelchftch ®hleBQagesowethattieg the
guide groove 31 of the drum 99. Thereafter, when the ball chain 16 is released from the user's hand,

the midd@&FEAB gEATaRfRinga Heatddwreainsie gspihdQbopper Bppsrausholt jddh gptate

integrally with each other.
10 [0113]

The second driving shaft 12 is inserted, outside the intermediate clutch 91,
through a drum which is equipped with a function of preventing self-weight
falling similar to the second drum 28 of the stopper apparatus 24 of the first
embodiment. Meanwhile, since the first driving shaft 11 is equipped with a

15 function of preventing self-weight falling by means of the drum 99, it does not
require another stopper apparatus.
[0114]
Next, an operation of the intermediate clutch 91 configured as described
above will be described. In operating the ball chain 16 to perform the operation
20 of raising the bottom rail 5, when the second driving shaft 12 is rotated in the
direction for raising the bottom rail 5, the driving gears 94a, 94b are rotated by
way of the clutch drums 93a, 93b.
[0115]
The driven gear 96a is rotated based on the rotation of the driving gear 94a,
25 however, since the load of the middle rail 3 is being applied to the stopper case
97 from the first driving shaft 11 by way of the drum 99 and the clutch ball 30,
the clutch spring 98 runs idle with respect to the stopper case 97 so that the
stopper case 97 is not rotated.

[0116]
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When the operation of the stopper apparatus 104 for preventing self- 20 weight falling is canceled by
rotating the first driving shaft 11 through the operation of the ball chain 16, the first driving shaft 11 is
rotated in the direction for lowering the middle rail 3 so that the middle rail 3 self-weight falls. [0120]

When the middje rail 3 js pus up hby.the bottom rail 5 and thus, the 25 bottom.rail 5 and middle
s e e R e B BB B e 8 B DR S e

this staten figesecond divingshafh i disyatatestie the direciinmfon aising the:hottom rapR.the.driving
gears 94a, 94b are rotated and the driven gears 96a, 96b, which mesh with the driving gear 94b, are
rotated. fAeZhterivdrdiathectinien 9éad@Ganstdiatect tire steipenndng 9H dsojetatadony @0 degrees
by way of the clutch spring 98. Then, the cam shaft 101 moves in the direction of arrow K so that a
state is HBIHOE WheRAHOBRAREhAft 101 rotates 5 integrally with the driven gear 96b. As a result of
this,ghe L@tﬂl@ of the second driving shaft 12 is transmitted to the first driving shaft 11, so that the
first elevation cord 6 is wound around the first winding shaft 9 in accordance with elevation of the

middle rail 3. [Q122¢ %ﬁﬁ@‘é@f@iﬁ‘%f@dﬂ%ﬂlﬁ@ﬂqéﬁﬁ%rﬁ%ﬂpﬁdt‘ﬂM@r@Eﬁfﬂ‘%ﬂ@@c el 91 and
the stopper apparatus 104 as described above, the following effects can be obtained. (1) When the

bottom raippis adise danpribemttia g sttitfhrwaigbtafzdlthg hsidediacealkd drg thiseptogetbar pthehkrst
elevation cord 6 can be wound around the 15 first winding shaft 9. Therefore, it is possible to prevent

the first é?@\]/]a_tﬁbﬁjébrb% 786 mss@@m@q/iéfﬁwmg;ﬁ}%ﬁfé iﬁé‘é&%@l@s&lﬁéﬁﬁ%%@sﬁﬂe to
prevent ‘Po‘%sn‘}'eﬁéq:%%‘ﬁaé' %&%r{%e?é&?@.b?\é{‘%%“ ftin 90231%‘%%%( c()%(giﬁ?é“ %’é%%‘éig‘cgrif%‘{éff é%%tf{pper

screen 2 a and from e’in advance. eem ments may ented in

the1f@||OV‘lngaénﬁBf‘%féﬂQIﬁﬁ"t‘E@'ﬂdctl%iagi&'ﬁ?g' éfh%t@k}&mﬁ@%ﬁ&%égﬁ%ﬂmwhéﬁﬁ%@h
screen, a horizontal blind, or a roll-up curtain or the like for raising and lowering a screen, slats or a

curtain oPtheltike, ¢ Bnmhibmenttsathay be employed in an elevation apparatus provided in an
apparatus which allows or blocks flow of air 25 or controls insulation of heat, in a screen on which
images e{%ldr%]ected, and in a screen for protection from insects. The first and second driving shafts

L1 12 e o e S L SRR G MR BT e gch ofer
rotated in the direction for raising the middle rail 3. Then, the drum 99 is

15 rotated so that the clutch ball 30 is moved along the guide groove 31 of the
drum 99. Thereafter, when the ball chain 16 is released from the user’s hand,
the middle rail 3 is maintained at a desired level by the stopper apparatus 104.
[0119]

When the operation of the stopper apparatus 104 for preventing self-

20 weight falling is canceled by rotating the first driving shaft 11 through the
operation of the ball chain 16, the first driving shaft 11 is rotated in the
direction for lowering the middle rail 3 so that the middle rail 3 self-weight falls.
[0120]

When the middle rail 3 is pushed up by the bottom rail 5 and thus the

25 bottom rail 5 and the middle rail 3 are raised together, the load of the middle
rail 3 stops applying to the stopper case 97. When, in this state, the second
driving shaft 12 is rotated in the direction for raising the bottom rail 5, the
driving gears 94a, 94b are rotated and the driven gears 96a, 96b, which mesh

with the driving gear 94b, are rotated.
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DESCRIPTION OF REFERENCE NUMARALS [0124] 1 ... head box, 2 ... shielding member (upper
screen), 3 ... middle rail, 4 ...shielding member (lower screen), 5 .. bottom rail, 6 .. first elevation cord,
7 5.. second elevation cord, 11 .. first driving shaft, 12 .. second driving shaft, 13 .. selective operation
means (ﬁkﬂ/&tﬂ)n apparatus, operation apparatus), 16 ... operation cord (ball chain), 41, 71, 91 ..
elevationt apparatus (intermediate clutch) CLAIMS 1 . A shielding apparatus comprising: a middle

rail suspendegyirm alteadibex Rraayod adirskslRvation cishiR A4 0o ¢araRieAtReggaIsed

and lowered; 5a bottom rail suspended from the head box by way of a second elevation cord so as to
be capalilegidesing raiagdént dovtartety spainkiddind hembtresospestiedtat Fhshbetsdentthe
middle rail and the bottom rail;, and an elevation apparatus configured to wind up or wind off the

second 1DEaetIbACBFIGHT IS BEXSIadtbriaee srehrethfechadrdrdl ARd (R rail,
b e s e bR L el s gD e e
and second driving shaft 12 is transmitted to the first driving shaft 11, so that the

first elevation cord 6 is wound around the first winding shaft 9 in accordance

with elevation of the middle rail 3.

[0122]

10 According to the pleated screen equipped with the intermediate clutch 91
and the stopper apparatus 104 as described above, the following effects can be
obtained.

(1) When the bottom rail 5 is raised and then the bottom rail 5 and the middle
rail 3 are raised together, the first elevation cord 6 can be wound around the

15 first winding shaft 9. Therefore, it is possible to prevent the first elevation cord
6 from loosening within or outside the head box 1, so that it is possible to
prevent the first elevation cord 6 from being caught in the head box 1, from
extruding out of the upper screen 2 as folded and from the like in advance.
[0123]

20 The embodiments may be implemented in the following manners. In
addition to being used in an elevation apparatus provided in a pleated screen,
a horizontal blind, or a roll-up curtain or the like for raising and lowering a
screen, slats or a curtain or the like, the embodiments may be employed in an
elevation apparatus provided in an apparatus which allows or blocks flow of air

25 or controls insulation of heat, in a screen on which images are projected, and
in a screen for protection from insects. The first and second driving shafts 11,
12 may be operated to rotate by means of operation cords which are
independent from each other. The first and second driving shafts 11, 12 may

be operated to rotate by a motor.
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15selective operation means configured to be capable of raising or lowering the middle rail through an
operation of the operation cord in one direction, and capable of raising or lowering the bottom rail
through an operation of the operation cord in another direction, and wherein the selective

operatio by the bottom rail so that the bottom rail
and the %Irg € ral?{;m E[l}g ralsgg%é%%#ergg W&ﬁ%mg apparatus of claim 1, wherein the
elevation@ppgfatus comprises an intermediate clutch that winds up the first elevation cord for 25
suspending the middle rail around a first winding shaft in the head box when the bottom rail and the
middle rail arelraiséctiapbibrer 2 3. Télei sliétding eppzeatusppletiaoré; nyh&rein thiel dlevedidn apparatus
comprises:  the first winding shaft configured to wind therearound the first elevation cord;  a
second wirtiigldHag W@@Wn@cmbrémdWétgée&@dle@vauﬁﬁ%o%ﬁ@tw@p‘éﬁdina the
bottgm rail; 5a flrst dr ving, shaft configyred t tlon |v the,first W|nd|n haft ang @ second
G ooy drive TS waLSAR STy o7

driving shaf? conPgured Totation ionalfly drivé &'sefond aft, wh ereln gl}ﬁpegmeg“ ate clutch

comprisep3 ragsyRissieroperatabs e £ARfGUed e H anspalka {RiatR Pt Ses a&im\%gﬁlaﬂ to

the first driving shaft When a load of the middle rail is not applled to the first winding shaft. 4. The

shielding. appaeatusoot clarh (hadlheheimihe4igngmission aplearaticsncapypisesi <l fa trivinedgetr
configured to rotate integrally with the second driving shaft; a driven gear configured to mesh with the

driving geHttehb
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a cam mechanism configured to couple the driven gear and the first driving shaft with each other when
no load is applied to the first winding shaft. 20 5. The shielding apparatus of claim 4, wherein the cam
mechanism comprises:  a gear shaft configured to rotate integrally with the first driving shaft and
supported so as to be movable in an axial directigighw first driving shaft; a slide apparatus
configured to move the gear shaft along the first driving 25 shaft to a rotation transmitting position
when thejoadyoftfieiandgle pphispatarptigsgifhe first driving shaft; and  an engagement portion
provided on the gear shaft and the driven gear and configured to transmit a rotation of the driven gear
to the gear shafthwiidietheijearsgiraftiisdnfovad doltbed diattobytrargnittiadipssitimvation kehistding
apparatus of claim 5, wherein the slide apparatus comprises: a guide hole provided in a cam tube
configur@PtirrOateRaRfan; R ®Eax $Re: WstlRy sha®; a cam shaft configured to rotate integrally
with the gear shaft and proyided with a pretrusion configured to engage with the gyide hole, the guide
o6 guicing e ST RS e R eI CHE O Bt G 2 etk oA FTERASEAN s o
applied teJhg lrshdrivingeshafagnd JOpias Meare gutigursdda:-Rias the gear shaft toward the rotation
transmitting position. 7. The shielding apparatus of claim 3, wherein the intermediate clutch comprises
a brake apparatskietdiigg red tobandersgatiaded) bt fadinsg bietivecth rtitdia il e statedvtiese the
driven gear and the first driving shaft are coupled with each other. 8. The shielding apparatus of claim
3, whereppPiieiatErhedizfe clutch comprises: 20a one-way clutch configured to transmit only a rotation

of the secondan elevation apparatus configured to wind up or wind off the second

10  elevation cord within the head box so as to raise or lower the middle rail and
the bottom rail, whereby the shielding member can be pulled out in the vertical
direction or folded in,

wherein the elevation apparatus comprises:
an operation cord of an endless type hanging down from the head box; and

15 selective operation means configured to be capable of raising or lowering
the middle rail through an operation of the operation cord in one direction, and
capable of raising or lowering the bottom rail through an operation of the
operation cord in another direction, and

wherein the selective operation means is configured to push up the middle
20 rail by the bottom rail so that the bottom rail and the middle rail can be raised

together.

2. The shielding apparatus of claim 1, wherein the elevation apparatus
comprises an intermediate clutch that winds up the first elevation cord for
25 suspending the middle rail around a first winding shaft in the head box when

the bottom rail and the middle rail are raised together.

3. The shielding apparatus of claim 2, wherein the elevation apparatus

comprises:
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driving shatft in a direction for raising the bottom rail to the driving gear; and  a transmission torque
restriction apparatus disposed between the one-way clutch and the second driving shaft, and
configured to restrict a rotation torque transmitted from the second driving shaft to the one-way clutch.

25 9. The shiglding apparatus of claijm 3 erein,the intermediate clutc mprises:, adriven gear
o which the 1Ot TR R A e S R B ey g
transmittgg;q; a first clutch shaft to which a rotation of the driven gear is transmitted by way of a
torque transmission apparatus; and a second clutch shaft configured to transmit a rotation of the
first clutch shaftgedtedirsiaditgysthaft and figtraed ot thie tbat efetue ot thais Scapylied to the first
driving shaft to the first clutch shaft, wherein the torque transmission apparatus causes the driven gear

to run idiel@vatien e fAE srRRERE BRaVPRY e 184H of the middle rail is applied to the first

clutgh shaft. 10 10. The. shieldi pparatus of.claim herejn the eleyati aratus comprises:

2 stdpper appa LS SO L P AT e r e L e St
rail and thg dottom rail when the operation cord is released after an operation of raising the middle rail
and the bottom rail; and 15a self-weight falling restriction apparatus configured to hinder simultaneous
cancellation ohthecopet alidmiofpsénsdntoom Sejtneeigit faltibng i diblky middéetiadl sdemthevipdiagon of
preventing self-weight falling of the bottom rail by the stopper apparatus is canceled, after an operation
of raising®#&niddle rail and the bottom rail together. 20 11. The shielding apparatus of claim 10,

wherein the stopper apparatus allows. . ..
WB%I‘CIIP Pﬁe n ermeélate clutch comprises a transmission apparatus

10  configured to transmit a rotation of the second driving shaft to the first driving

shaft when a load of the middle rail is not applied to the first winding shaft.

4. The shielding apparatus of claim 3, wherein the transmission apparatus
comprises:
15 a driving gear configured to rotate integrally with the second driving shaft;
a driven gear configured to mesh with the driving gear; and
a cam mechanism configured to couple the driven gear and the first

driving shaft with each other when no load is applied to the first winding shaft.

20 5. The shielding apparatus of claim 4, wherein the cam mechanism
comprises:
a gear shaft configured to rotate integrally with the first driving shaft and
supported so as to be movable in an axial direction of the first driving shaft;
a slide apparatus configured to move the gear shaft along the first driving
25 shaft to a rotation transmitting position when the load of the middle rail is not
applied to the first driving shaft; and
an engagement portion provided on the gear shaft and the driven gear and
configured to transmit a rotation of the driven gear to the gear shaft when the

gear shaft is moved to the rotation transmitting position.
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the operation of preventing self-weight falling to be canceled when the first driving shaft and the
second driving shaft are rotated in a direction for raising the middle rail and the bottom rail, and 25the
self-weight falling restriction apparatus comprises: restriction means configured to restrict an
rotation angle of the second driving shaft when the operation of preventing self-weight falling of the
bottom rail is canceled; and idle run means configured to cause the first driving shaft to run idle after

the secogd dripiig ShRlldiolafsth LA ANgERRMAIG Alieiqibe diRialleda the ghielding apparatus

of claim 3. 513. A clutch comprising:  a driving drum configured to rotate integrally with a second
driving skaftingapsdde of winding a second elevation cord by way of a second winding shaft, the second
elevation cord suspending a bottom rail; a driving gear configured to rotate integrally with the driving
drum in 10 acBcHafedRith Rredtistsh i theacbRRRIAORESREgdi i Tatsily integraly Wilkdfeshaft
confggur%irg% be1 Ig:gpl?blehoféotating integrally with a first driving shaft capable of winding a first
elevation cordv%y Waygo? a first winding shatft, the first elevation cord suspending a middle rail; a gear

shaft su ppo”%{jéﬁﬁ%&?@&ﬁ?ﬁgﬁ%@&r%%m@qgﬁ%rmw Wﬁﬁﬁl@é@eﬂ}a@}ﬂ}@ Q?RY?BQJW&@(PXW
direction of the first driving shaft; a driven gear disposed on an axial line of the first driving shaft and

configuredith ragstotvittstha dovifiggssd; @ canyageerdohfigur egltiol eotadieintbgrgihideth dhe first
winding shaft and
guiding the gear shaft to the rotation transmitting position when the load of the
middle rail is not applied to the first driving shaft; and
10 bias means configured to bias the gear shaft toward the rotation

transmitting position.

7. The shielding apparatus of claim 3, wherein the intermediate clutch
comprises a brake apparatus configured to hinder self-weight falling of the
15 middle rail in a state where the driven gear and the first driving shaft are

coupled with each other.

8. The shielding apparatus of claim 3, wherein the intermediate clutch
comprises:
20 a one-way clutch configured to transmit only a rotation of the second
driving shaft in a direction for raising the bottom rail to the driving gear; and
a transmission torque restriction apparatus disposed between the one-way
clutch and the second driving shaft, and configured to restrict a rotation torque
transmitted from the second driving shaft to the one-way clutch.
25
9. The shielding apparatus of claim 3, wherein the intermediate clutch
comprises:
a driven gear to which the rotation of the second driving shaft in the

direction for raising the bottom rail is transmitted,;
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not to be capable of moving in an axial direction of the first winding shaft; 20bias means configured to
bias the gear shaft toward a rotation transmitting position where a rotation of the driven gear is
transmitted to the gear shaft; and an engagement portion provided on the gear shaft and the driven

gear and conflgped 19 gt e rolafon ofthe ditven gegt o the gear shalt when 25 ey gear shaf
is moved to the rotation transmitting position, wherein the cam shaftis [%OVI ed with a protrusion,

the cam {uRe isyRIQVIHAIWER 2-91Id8iBAIe pP A5 R.8Ngaae With the protrusion, the gear shaft is
located, when a rotation torque due to a tension of the first elevation cord is applied, such that the

rotation of theadsgeorgkeius clotsherfsrodtefiighorind tgearshafhiardrotatiegofddhbdiess sbutohfigured
as to move the gear shaft to the rotation transmitting position along the first drivin%%haft when the

rotation toRgE HuETS tHupedehdng shafé anrd drisapiedtderoeshplidheomddiatadihding shaft.
14. 'Ehe clut e%{ %{)ai[rﬂ 1 lrg%rt(ﬁ% éggrg&r)’i(gyg% tha? sftlf'de ceilllln[%%r ghisgfcgsed around the driven gear and
X abhra i it

secured 8585 ot fo Tota e, an e spring ed 1 an nnér peripheral surface of the slide

cylinder,  wherRineihethrakeeRINGrsdekad /2R Spd RRISE LY dbe dhiven9esl caad whendhe

driven gear is rotated in a direction for lowering the middle rail, has its diameter enlarged so that a
friction with ¢heishdeegglides ihindrestsely iwhesilayti it tinthit éodrd el geaumfickdlcotatingsin a same

direction. 15 15. The clutch of claim 13, further comprising:
applied to the first clutch shaft.

10  10. The shielding apparatus of claim 1, wherein the elevation apparatus
comprises:

a stopper apparatus configured to shift to an operation of preventing self-
weight falling of the middle rail and the bottom rail when the operation cord is
released after an operation of raising the middle rail and the bottom rail; and

15 a self-weight falling restriction apparatus configured to hinder
simultaneous cancellation of the operation of preventing self-weight falling of
the middle rail when the operation of preventing self-weight falling of the
bottom rail by the stopper apparatus is canceled, after an operation of raising

the middle rail and the bottom rail together.

20
11. The shielding apparatus of claim 10, wherein the stopper apparatus allows
the operation of preventing self-weight falling to be canceled when the first
driving shaft and the second driving shaft are rotated in a direction for raising
the middle rail and the bottom rail, and

25 the self-weight falling restriction apparatus comprises:

restriction means configured to restrict an rotation angle of the second
driving shaft when the operation of preventing self-weight falling of the bottom
rail is canceled; and

idle run means configured to cause the first driving shaft to run idle after
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a one-way clutch configured to transmit only a rotation of the second driving shaft in a direction for
raising the bottom rail to the driving gear; and a transmission torque restriction apparatus disposed
between the one-way 20 clutch and the second driving shaft, and configured to restrict a rotation
torque tr%ﬂsmltted fro the Secﬁnﬂ drlvmtgaf,h&lft to the one-way clutch.

10

15

20

25

g"econd dt riving s is 10

12. An intermediate clutch to be installed in the shielding apparatus of claim 3.

13. A clutch comprising:

a driving drum configured to rotate integrally with a second driving shaft
capable of winding a second elevation cord by way of a second winding shaft,
the second elevation cord suspending a bottom rail;

a driving gear configured to rotate integrally with the driving drum in
accordance with a rotation of the second driving shaft in a raising direction;

a cam shaft configured to be capable of rotating integrally with a first
driving shaft capable of winding a first elevation cord by way of a first winding
shaft, the first elevation cord suspending a middle rail;

a gear shaft supported so as to be capable of rotating together with the
cam shaft and moving in an axial direction of the first driving shaft;

a driven gear disposed on an axial line of the first driving shaft and
configured to mesh with the driving gear;

a cam tube configured to rotate integrally with the first winding shaft and
not to be capable of moving in an axial direction of the first winding shaft;

bias means configured to bias the gear shaft toward a rotation
transmitting position where a rotation of the driven gear is transmitted to the
gear shaft; and

an engagement portion provided on the gear shaft and the driven gear and
configured to transmit the rotation of the driven gear to the gear shaft when
the gear shaft is moved to the rotation transmitting position,

wherein the cam shaft is provided with a protrusion,

the cam tube is provided with a guide hole so as to engage with the
protrusion,

the gear shaft is located, when a rotation torque due to a tension of the
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15

20

first elevation cord is applied, such that the rotation of the driven gear is not
transmitted to the gear shaft, and

the guide hole is so configured as to move the gear shaft to the rotation
transmitting position along the first driving shaft when the rotation torque due

to the tension of the first elevation cord is not applied to the first winding shaft.

14. The clutch of claim13, further comprising:

a slide cylinder disposed around the driven gear and secured so as not to
rotate; and

a brake spring fitted to an inner peripheral surface of the slide cylinder,

wherein the brake spring is locked at an end thereof by the driven gear,
and when the driven gear is rotated in a direction for lowering the middle rail,
has its diameter enlarged so that a friction with the slide cylinder is increased,

whereby inhibiting the driven gear from rotating in a same direction.

15. The clutch of claim13, further comprising:

a one-way clutch configured to transmit only a rotation of the second
driving shaft in a direction for raising the bottom rail to the driving gear; and

a transmission torque restriction apparatus disposed between the one-way
clutch and the second driving shaft, and configured to restrict a rotation torque

transmitted from the second driving shaft to the one-way clutch.
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