DESCRIPTION SCREEN DEVICE Technical Field The present invention relates to a
multi-purpose screen device which can be used as a curtain, a blind, a screen window, and a partition.
Background Art As a device which is applicable to light-blocking and light-adjusting means such
as a curtain or a blind, a screen window, or a partition and realizes smooth and stable opening and
closing operation, the applicant of the preseifi8@RiBMIQ¥dlides a screen device (for example, Patent
Document 1). The applicant of the present invention also provides a screen device described in

Patent Document 2 as a device which ens%é%%éwt%%a smooth parallel movement of a screen
mounting frame of the screen device descr ument 1. In the screen device
described in Patent Document 2, tension members each forming a figure eight loop are provided in the
interiors offadgpmiicaf 5eeeEN mounting frames arranged so as to oppose to each other at least one of

which is slidable, & palp pfslife vl ia s disRose ANARLPRI 0 pItion 01 Spiseh mounted

between tr%e both screen mounn%%) rames so as to a Io ontraction an ex ansion on he sides
different frofUPRIcARI HEHIFHE mgdﬁéﬂﬁ@%%@ﬂ%lﬁﬁ%@ faRHE_ e connected to each other by

the tension members at least at a free end as one end, and a return point of the tension member is
arranged gragrgrepipRisAe side from the side where the screen is mounted with the intermediary of the
slide guide frame. 5 , device which is applicable to light-blocking and light-adjusting means

such as a curtain or a blind, a screen window, or a partition and realizes smooth and

stable opening and closing operation, the applicant of the present invention

provides a screen device (for example, Patent Document 1).

The applicant of the present invention also provides a screen device
described in Patent Document 2 as a device which ensures realization of a smooth
parallel movement of a screen mounting frame of the screen device described in
Patent Document 1.

In the screen device described in Patent Document 2, tension members
each forming a figure eight loop are provided in the interiors of a pair of screen
mounting frames arranged so as to oppose to each other at least one of which is
slidable, a pair of slide guide frames disposed near both end portions of a screen
mounted between the both screen mounting frames so as to allow free contraction
and expansion on the sides different from the end portions mounted to the screen
mounting frames are connected to each other by the tension members at least at a
free end as one end, and a return point of the tension member is arranged on the
opposite side from the side where the screen is mounted with the intermediary of
the slide guide frame.

The slide guide frame includes rigid units, each having a pair of sidewalls
arranged so as to oppose to each other and a bridging portion connecting the pair
of sidewalls with respect to each other, continuously connected so as to bhe
rotatable between the adjacent two rigid units. The slide guide frame is flexuous,
and at least one end thereof is a free end so as to be capable of being contained in
and drawn out from the screen mounting frame.

In the screen device described in Patent Document 2, since the pair of slide
guide frames are connected to each other at the free ends thereof by the tension
members each forming the figure eight loop, the amounts of movement of the both
slide guide frames are almost the same. Therefore, the slide guide frames are
contained in and drawn out from the screen mounting frames smoothly and,
consequently, the screen mounting frames move smoothly in parallel, whereby the
parallel movement is reliably realized.



The slide guide frame includes rigid units, each having a pair of sidewalls arranged so as to oppose to
each other and a bridging portion connecting the pair of sidewalls with respect to each other,
continuously connected so as to be rotatable between the adjacent two rigid units. The slide guide
frame is flexuous, and at least one end thereof is a free end so as to be capable of being contained in
and drawn out from the screen mounting frame. In the screen device described in Patent
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inspection.

in the screen device described in Patent Document 2, both the pair of slide
guide frames are configured {o be contained in the same hollow housing sections
formed in the interiors of the screen mounting frames. Therefore, on the basis of
the relation between the length of the slide guide frame determined univocally by a
product width W of the screen device and the length of the screen mounting fame
determined univocally by a product height H of the same, the screen device has
such a design limitation that the relation of W:H is determined substantially to 1:1.
In other words, the housing margin of the slide guide frame in the interior of the
screen mounting frame is a width carresponding to half the width W.

From this reason, the screen device described in Patent Document 2 has a
problem of being difficult to apply the invention to an opening of a building or the like
having the larger width W with respect to the height H.

In view of such circumstances as described above, it is an object of the
present invention to provide a screen device in which the less limitation to the size
of a portion of installation such as an opening of a building is achieved.

Means for Solving the Problems

In order to solve the above-described problems, the present invention has
following characteristics.

The first aspect of the invention is a screen device including a screen which
allows free contraction and expansion and is mounted between a pair of slidable
screen mounting frames arranged on the left and right sides so as to oppose to
each other, slide guide frames disposed respectively near both upper and lower end
portions of the screen, the slide guide frames having flexibility, having free ends at
both ends thereof, and being capable of being contained in and drawn out from the
screen mounting frames and, on the other hand, the slide guide frames keeping
their straightness at drawn out portions thereof when being drawn out from the
screen mounting frames in association with the sliding movements of the screen
mounting frames, characterized in that a first housing section and a second housing
section configured to contain the two slide guide frames individually are disposed in



In the screen device described in Patent Document 2, both the pair of slide guide frames are
configured to be contained in the same hollow housing sections formed in the interiors of the screen
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In the third aspect of the invention, the fourth aspect of the invention is
characterized in that a connect piece formed with engaging grooves at both left and
right side end portions thereof is disposed at the free end of the upper slide guide
frame formed of the band-shaped spring member, guide strips projecting inward
from opposed inner wall surface portions of the screen mounting frame extending in
the direction of the height of the screen mounting frame are disposed as the first
housing section, and the guide strips are inserted into the engaging grooves of the
connect piece, and the upper slide guide frame is slidable in the vertical direction in
the first housing section by the connect piece being guided by the guide strips.

Advantages

According to the first aspect of the invention, the first housing section and
the second housing section configured o contain the two slide guide frames
individually are disposed in the interior of the screen mounting frame, and the first
housing section and the second housing section are arranged at the different
positions in the interior of the screen mounting frame. Therefore, the housing
margins of the slide guide frames in the first housing section and the second
housing section are elongated to substantially the same length as the screen
mounting frame, and the limitation of the ratio between the product width W and the
product height H can be enlarged up to W:H ~ 2:1. The opening of the building or
the like having the larger width W with respect to the height H can be applied
without significant structural change. The less limitation to the size of the portion



In the first aspect of the invention, the second aspect of the invention is characterized in that the two
slide guide frames are formed by continuously connecting rigid units each having a pair of side wall
portions arranged so as to oppose to each other and a bridging portion which connects the both side
wall portions to each other so as to allow rotation between the adjacent two rigid units. In the first
aspect of {fiedry antorcteethitddspent ahthenbedenrtioh issh#iacigpzeih¢n tfathbe sliddimgyide frame
disposed ggﬁ[?@égwer end portion of the screen is formed by continuously connecting the rigid units
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screen mounting frame and extending in the direction of the height of the screen
mounting frame are disposed as the first housing section, the guide strips are
inserted into the engaging grooves of the connect piece, and the upper slide guide
frame is slidable in the vertical direction in the first housing section by the connect
piece being guided by the guide strips. Therefore, the containing in and drawing
out from the upper slide guide frame with respect to the first housing section is
smoothly achieved.

Best Mode for Carrying Out the invention

Fig. 1 is a substantially front view showing an embodiment of a screen
device according to the present invention.

In a screen device 1, a pair of screen mounting frames 2, 3 are disposed.
The screen mounting frame 2, being arranged on the left side and the screen
mounting frame 3, being arranged on the right side, are arranged on the left and
right so as to oppose to each other. The both screen mounting frames 2, 3 are
hollow bar members extending in the vertical direction, and can be formed by
extrusion or the like using a light-weight material such as aluminum.

The screen mounting frames 2, 3 are both capable of making a sliding



According to the second and third aspects of the invention, the advantages of the first invention are
achieved equally both when both of the two slide guide frames are formed by continuously connecting
the rigid units, and when the lower slide guide frame is formed by continuously connecting the rigid
units and the upper slide guide frame is formed of the band-shaped spring member. According to
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also possible to configure the screen mounting frame 3 to be a sliding side, and the
screen mounting frame 2 to be a fixed side. In this case, the screen mounting
frame 2 can be fixed, for example, to the left side of the inner edge of the opening of
the building.

A screen 6 is mounted between the screen mounting frames 2, 3 configured
as described above. The screen 6 is pleated and is contractible and expandable
between the screen mounting frames 2, 3. The screen 6 may be formed of a net
when the screen device 1 is used as a screen window or the like, and may also be
formed of a sheet formed of cloths or resin according to the application of the
screen device 1. Alternatively, the contractible and expandable configuration may
be achieved by, for example, a honeycomb structure or the like In addition to the
pleat formed by the pleating process.

The screen 6 is expanded over the opening of the building when the screen
mounting frame 2 makes the sliding movement toward the left and functions as a
light-shield, a light dimmer, prevention of entry of insects, and so on. In contrast,
when the screen mounting frame 2 makes the sliding movement toward the right,
the screen 6 is contracted, and is folded between the screen mounting frames 2, 3.

The screen 6 is provided with supporting plates on both left and right end
portions thereof and is mounied {o the screen mounting frames 2, 3 via the
supporting plates. As shown in Fig. 2, ribs 7 projecting in the width direction are
disposed inside the screen mounting frames 2, 3. The screen 6 is mounted to the
screen mounting frame 2 by the supporting plate inserted on the left side of the rib 7
and engaged with the rib 7 in a cantilevered manner. The screen 6 is mounted to
the screen mounting frame 3 by the supporting plate inserted on the right side of the
rib 7 and engaged with the rib 7 in a cantilevered manner.



movement and make the sliding movement leftward and rightward. The screen device 1 includes an
upper rail 4 having a substantially angular-C shape in cross-section, and the upper rail 4 is mounted in

~the lateral direction along an upper side of an inner edge of an opening of a building, for example, of a
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projection 13 so as to project outward in the direction opposite from the through
hole, and is formed with a substantially crescent-shaped elongated hole at a
position adjacent to the through hole on the side of the projection 13. Two such
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In the screen device 1, slide guide frames 9 are disposed near the both upper and lower end portions
of the screen 6. The slide guide frames 9 are each formed of rigid units 10 continuously connected so

~as to allow rotation between the two adjacent rigid units 10. As the slide guide frame 9, the slide guide

frames described in Patent Documents 1 and 2, and provided thus far may be employed. Although the
inuitratuonrtﬁmﬁhé epiitaadrtesgablecsiontify it ﬁtf@ﬂﬁmﬂ@w H&e@tﬂwmé&'ﬂ@@@é\ﬂ&ﬁﬁ ort: SIdtéI
wall portio r ting the side
wall gortloﬁﬁ%tﬁﬁ%z%i%ﬁe%e@c%hﬁ%g% %ewﬁ%r 52 sggﬁqe h ae rooné |on§§%o as to
project outEIEPY: SRS ﬁ%?tl@ﬂqtpﬂtegwﬁﬁlttﬁﬁﬁ%|%ct|Jr§‘§n8 '@“F&rrﬁé’&jﬁ tﬁm NI allow
engagemdievoiihe profeetionce® abdzcofithaintiatnotbeite strpighivestheysilenathdll psajisciidisposed
with a smajbriRigGHEN @sraaskien &%a@ﬁ@tdptﬂteét&tggt@@ ASISIrAhIOIBRRGE RIEVRIdAdRE
direction Oﬁg?ﬁ&gﬁ?ﬁlm? %?HQQOQS angths fgr substantially crescent-shaped elongated
ion adjacen

hole at a posit th ou 'holé on e sig the projection 13. Two such the rigid units

10 adjacent to eacEf‘ny’h@f’ e %ﬁtﬁﬂﬁﬁjgwf%rfm gd"éé’@offﬁae Rﬂﬁﬁaﬁ@fb@flt‘ﬁﬁbﬂﬁé pidjéction 13
into the theowish dotbafremahBided tirethelewrak d riolantig\feaemem ge ) entd arach insertintathedsimall

projection ipkd dhavaiongetrshhele éﬁ%@ﬁ%@%%t%ﬁ@@ @u'dWﬁeﬁ'%@sJ@%ﬁ'%&% € frames
9 are flex ous aEd are} @%ﬁbler%f alnt a |t8 S:f htness b the small Eéor%actl COfﬂIﬁilntO
contact with ohe er & el ATt S h HER gqﬂ] c?i'@ﬁ”gna |ﬁﬁ§e rotation
of the ngmtng framgg, ok t@l@@\ﬁ@ﬁ@é‘@fﬂﬁd@r Mm@gtgmﬁ\%fﬂ@e!@@@stwwmﬁght ends,
and are nit fomutrtasthesereahensording fameing, Sasnd 2ag kéicorfhineddn mar@evrg@uefrom the

screen mqiag fARIes Berk ttthme th ,&&reé%m%mtﬂe féﬁeetr?e'%oﬁteﬂeéma disnslide %Hé
e

frames 9 are drawn out, fro e SC mounting frame and the portions, drawn ou refrom
bl %i%‘; W oy

keep theirS&fhtRRYE IS, ASRRESE Mrﬂgarﬁrﬁ RrAsddn iR GRRUSIS, ide guide
frames 9 %@%ﬁf&@%%é@f@ﬂ@ %oﬁtton@%{ﬁéfﬂtBgdwmdrﬁbﬂﬂ@r@%ﬁmmsﬁt@@ﬁmﬂﬁ@g frames

2, 3, respégitvely, andtarespotaitethia Seedeterimsaraiibaiserenanguidinediaipes apdveepiining in

and drawi ew@aﬂs htcﬁtsﬁ ﬂmﬂ% %%Wa[&?*&?%trﬁ e %%tﬁ%ﬁ‘ TBRUGE LA anee 23 as
descrlbed bov erfo ronous W|th the contraction a t%e expansion o ne screen 6.
The slide aat} !@eafgaﬂat% AL Pab AR Ry SPenaRRIGD S foihe fRuiing, ABEhinder,

for exam ph@rtﬁ% dparhbindarcissisgapetatitiesinrsingnand e pingsaperatipe ol avwirdby
favorable gr pgggmepegp;eT%@a@bysfm%@ gﬂgpge%@m%oosed with a connecting member 14

I hwi | I
iéﬁé?ﬁ’ﬁ,%;e iy PRHUEE RS AE e Blo i B e O BB Aol

mounting WiPO087lET BHH&QlﬁB%@ﬁ@e?%ﬁﬁ ﬂaﬂleymtﬁﬁﬁ’e%ﬂt@gf%%ﬁﬂd%ﬁﬁ@r|g|d unit
10 at an eiedtbethervegiangionashties JHdéogddeidndne Infavtbxeontdéninmynhand dstwicwieubaving a

pact;r of sllldﬁdmltm@rb@m aHIRRIEtLARRGSRAmEach, ogher ?;t%%@ﬂ?&%@%@?;ﬁ@ﬂnlt@ﬁtﬂw?g btﬁth
side wa y n ecting outward at bo
end portlé?r%\g:% Sg(?g%?ﬁ{b 33[ §§ %&gﬁ%ﬁ&ﬁ%ﬁ% H%ro;%ﬁcgjr@s egr(ﬁtgtﬁéve su % e%’["Ehe séttme shape
and size AV PjediBNePof %@ﬁ@l&@ﬁ.tﬁ%ﬁtﬁt@%@i@@éﬂ@ \WﬁH'ﬂQeQHPQUQ% IFOHE v ale rigid
unit 10. Thegideaairpogtonts digposedovithch seibstaatidllya dradgard-slatied poojeetitingatiza end
edge sndemmﬁ@fzﬂ@twmewmeﬁa%d@é@tﬁlt&ﬁé}bovm@%%@@awtetamlﬂ&w%&? éf%%ﬁéﬁrwect'on
is engag AL l]'p agu@%egtla Iyi%ﬁ]scené shaﬁ%%glclmg ted hoIe of the ri Jd upit 1 ae the
above-desc rﬁvé ojéectl fhe Connec mdjmember T4 |tce"aglfr§'tjg%? rHre 88 wﬁﬂ hgiﬁtrough
hole of th@WWl%B D fettRStRB Y mwmﬁewﬁ%%%ar@fe@mﬁﬁa|y
crescent-shapegidrojectid mislfiteshipbo eainle ngty debviithotinghdhahg atethd olgittamitriide, Biethat the
slide guidgiffiamaP ofapnag mtcg)egedow&ﬁ st'ae@eﬁ@étt}fete@&éhm%%eegméﬂsmQ@raih‘t and

has a sub met ical st e with. respect to t ecting m erl

Furthermc%@t 6Hicreer? JEVRE® ]tis OL{O TdBE With & flpseﬁteu& ag)ec\t%ng %ﬁé@%@qga&%tam the
upper slide @%@W@aﬁd%@é&héﬁh809@@55?3&&0Méth6a:(ﬁtﬂ@j?éﬂ@(’htdﬁ%ﬁﬁﬁemél|de
guide frarséAdattnd ikriofsthéthigiscradh TOou r?fhi@tfrah%sﬁ’o& -Heediisttopiwfigseationshid are

rame 3. oo e “‘Eﬁ*%r‘%;’.‘% e*é%‘r%"wg ! .’ﬁ;’ rame 2
and on the'l8 ﬁsﬁo 3 ﬁ ‘f@gﬁh i ﬁjﬁn%’ﬁ%ﬁﬁﬁoé} #’é‘?‘u H’ the
interiors cﬁ@ﬁ?@&te@?ﬁﬁﬁiﬁnﬁtf AipfleRds Sligdrite @V’%@Q@@@@é@%\e&%@mﬂ@fﬁﬁ h@’@sfmectlon
15 and thsiemreblihasihg: sdicéoguite Thands is/ fpraject fresoeesisiepersiirssingetovalbstitace

portions 18, 19Jn-Hie SRHRRN TOMMINO Hames ad inwardahia %:?ﬁtm%%ﬁt%ssﬂfd@ﬁ%%ﬁﬂ

mounting frames 2, 3 in the width direction. The first housing sectionis 15 and the second housing
sections 16 are partitioned by the ribs 17.
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When the screen mounting frame 2 is slid leftward, the upper slide guide frame 9 is drawn out from
inside the first housing sections 15, and the lower slide guide frame 9 is drawn out from inside the
second housing sections 16. When the screen mounting frame 2 is slid rightward, the upper slide
guide frame 9 is contained in the first housing sections 15 and the lower slide guide frame 9 is

containedrissihecsesting bonisinging etionhab1and the two upper and lower slide guide frames 9 are

in the sorepn devine 1 Ths b e o e e sy At S M RO Bdctone . the
free ends LB EAREGHTEthdos A IR UHEARARLOEAHH o RS &iNEE S th BRI,
mounting feehiers fifacmgurrdrisspectais theclewds dinranidefranecsinetleieéariosuntitng frames
by LenSiO%m@@}bﬁﬁé&iiiﬁgCﬂéﬁf@@ 3 |00Th@0riret LB Ere8SINENROIS. AS té\edﬁgé@ramﬂmbek: 21,
in the sa er e n c iSpo enet the
screen 6r:]n8 ﬂeé‘@%eiﬁ? rrﬁ %f %%%?%g'ctr%}rﬁj rgﬁ § %\;\fgéa?r’?s% oa%j gﬁ ifﬂép‘é \?\ﬁ F% m@gr%)gwﬂrﬁcwge%%%ha tensile

force sucH &g s Sidhamaegad haisine sretiond IR psmesed a8 e deht®rsidtring the
durability érehectiken mouTingifnarmejisting e ttisele28idadh agingraasmootintiny dchseface at
g_pper ag%'ﬁ@’%{réoé?ﬁiﬁg?@%tﬁ@ﬁiﬁébéﬁ% tb@éﬁi@?ﬁ”ﬁﬁet@@;%&ﬁé@ Beraad Q&&@Hnﬁfﬁaﬁiﬁ@tz 3 Eg e
ispose nterigrs gf.the,screen mounti es . The tension m s.2l ar raine
about the I{Pea%%)én %dﬁjs_ti%éggné?ncbaégs ﬁ%%ﬁ%@r%b é?g%%ﬁg]gnﬁré %Lpl)% [ dSV%E%I%a pf'édae?egrrﬁ}%ed

tensile foreBCTR@ RAFIONREAIRAS B arbéntifih el abTRIEM ST G @rReBUNHAES s Mat the
tension adjusiieg mertibess P2, cHh mdjhst Hrecaagnituchtiog thetessi? foroesaappiethts Haetension
members gdsARASHP G ERESH AVRITIRING Gt ARSISISI0n MemBerRdR: dRedfpsionAdusHig
members 22 havmg tihe con,]‘;?uraél n as desg{lﬁed abo‘é% c€n %eiw?rarltlay be q%ﬁ%%fﬁ |rt1 ass glatlon
with cap SBORS TREURAE &t A E}B%gﬁg% owerel pocr 130 e s%?gén 0 n&?rg\ es 2, 3,
or with guﬂj% members 30 in the case of a screen device 23 shown in Fig. 3, described later. In
the screen devicewmdém:lﬁwdeabmmmﬁagﬂm@ 2n‘argitit$ ftherscréen mu;nmthﬂ;cﬁ&ggn'&:&a& 3in
e o e e e oy
ottions 18R dFRTER RGO, P TRS Sa e b R AR s TEBRE Rt
can be enf@iged tonAAtng . fragreferdsthdidcrigiivieideethecatpperaspiied soitie disentmdlofahe
building hauingiadarger st hithsegpasitionbetteight Hhwithau sighilicanligbagein stigcture.
The less limitatian 4o eai2&e5 P IQTURTY WRRIRHE f6TaINARUCR/S THpErephgushas digorening
of the building 1s_achieved. . I gﬁ%ﬂgn, since t e_tw% Sltlﬁde uide frames 9 are %nrb?gtr?f to each
other by (A4 R ABR R EER DEEARARPIREToBp 8 RESHer HE B SEREPROAeHb lpectve
free ends sgropethalisieg skieifam@8.9 are contained in and drawn out from the screen mounting
frames 2, 3 smoothhsrsdriftakteerseieerviauniinesiames and Mae Nigerglirlddrendsothgresmoothly
in the same, MANREL 85 L RURRN Q%%ef%%%*a%dctﬂn?aﬁ}%& Rafdnaenlen mouﬁ%ﬁ%‘?@c?en

device 1 has a substantia é/ﬂsymmet_rlca structure with respect to the center_portio a state in which

the screer?8ds 88 dife FRARrGGIRLISH B pER nECoR BT BIAIMMHGSHEER b dtfrdhcdinigability
between trespghtivarfceenante ledntrinddso thae tharsansefeeling ofioirgafiamesnhe shsivrd

whichevengéhisepsreandneN o iigMe BN D 86186 MO BHBEBE Y BBMB iSASafdofeprasation.
member 21, in the same manner as the tension member which can be disposed so
as to penetrate through the screen 6 in the direction of contraction and expansion,
suitable wire materials which generaie a tensile force such as string or wire is
employed, and the material may be selected as needed considering the durability or
the like.

Tension adjusting members 22 each having a smooth curved surface at
upper and lower portions substantially at the widthwise center of the screen
mounting frames 2, 3 are disposed in the interiors of the screen motinting frames 2,
3. The tension members 21 are entrained about the tension adjusting members
22 to form a loop 20 and are applied with a predetermined tensile force. The
tension members 21 are entrained about the smooth curved surfaces, so that the
tension adjusting members 22 can adjust the magnitude of the tensile forces



Fig. 3 is a cross-sectional view of a principal portion showing an embodiment of the screen device
according to the invention from the front side. Fig. 4 is a cross-sectional view of a principal portion
showing the peripheries of the screen mounting frames 2, 3 of the screen device 23 shown in Fig. 3, In
Fig. 3 and Fig. 4, the same reference numerals are assigned to portions corresponding to the screen
device 1 simwiedntéithel tendibrg n2smibe it de serdpinotiteraotie amittechantEiof 3hdldetraiion of the

upper ra"ﬁ‘wé%é*ﬂ@ Iyver faik StshewA 'chl%tﬂn& RIBitBErs 22THERREPEASIQERGRHiHdgS tension
members§ atl throgﬁg the SFFEY r‘bﬁ’n%ounted etween theafcreen oun in frag:?es 2,3s0
astobec 589 TS BF cBhtPERIBHRARE e\y Ieated
As the tem@hnmﬁw@upa@mmwm@an@h@ﬂmmaﬁ Geneesees éﬁ@éﬁéi@fﬁﬁ!@%gh %@ﬁtnng or

wire is emplitygdidanehéhsbarigiahniey bessalt ciedrreneriackbsidewngdribigblitdesdhbdike. There
may be prayided one, or two or more of the tension members 24. In the case where the plurality of

tension members are provided, they may be dispos t regular interyals in the vertical djrection of the
screen 6. The tenfloll F&RIBEN298YiR%ed gtsoﬁ %’ﬁaeé?)‘?‘ﬁ*tﬁ@efrg@léﬂa%m@lgﬁ (—ff‘rﬂot e of the

lower slideeyeie froveihantiamese dtherienththdisdf tousdngesanivns the aght &l seleostithe lower
slide guidﬂ&@m\@ 9saswbissextendes kefluagnithe srieafanguingd a@estRs 3¢7o @ tabratightened
therebet gﬂbﬁétﬁﬁ?ﬁ%g 'ger?bﬁgstﬁé ?-irr%-tb BLER ‘ﬁ%‘% JRLNASNUEHOfR DT ‘Qfoﬁ%f%éhglﬂgn“”g

frames 2 ntu lower_en pOI‘tI s of the screen mounting frames as to

obtain a ré&ﬁﬁ@ﬁstéﬁsll fBﬁE@fqrﬁe% I B RL{IhE SRR RRBYPSD 2 AT AR (et ot #d &reen
mounting raiest hedgt tesaribbd abdargeinot Bhietifcally, limMitedefore, hthesemenadcizd 23, the

lower S“d%&W@éﬁm@o%tmrasérﬁb{gceﬂm&l@u%@n@w@@uheg@wmamtwwumn@é@wﬂ@er slide
guide framﬁ §eg%rm§aev%ghguk%§n§n?h%q r|n g mel ru%ﬁ 1% haﬁqg %I S ?T%#%Hv? S flexglllty

In the Iower s guide frame Manner as the Screen dewce own In o% fand Fig.
2, the rigi®LHELOGHR ¥ B1E 6§ﬁ ﬁ%ﬁﬁé"m%Vth@n@PPﬁWQnﬁB%@%éh@ SRFEURY R 4ER other,
and the bidgfoiggpartahi#Rexhnnecting the both side wall portions 11 with respect to each other. The

ls'deV;’aC'; 11is d'sltqﬁ%ié%'ﬂ t'%ﬁw@@tﬁ‘é“&{ibléuﬁe @ﬁu%ﬁ?@h%ﬁ%l sogt%‘é&ﬁrﬁtf@ﬁﬂ@opéﬁﬁﬂib‘!ﬁ@?e
ongitudin ion.and is f ole allow.engagement of the projecti

therewith §¥qtb ?HS O@h@ %%sd%ig %ﬁ%’ SEﬁall 'f:g °°8.§,8§%aeq’ %ﬁtﬂo Cr(r)nsasﬁn ec for? %u/aat a
position aﬁ?&@@ﬁi‘t@tﬁéﬁbﬁi}éétléhelb‘gb glide 9?@@0?@%@/&@ ﬁf%%ﬁﬁiﬁﬁ%ﬁb@ﬁ@ecﬁémr%’?hrough
hole 26, afndris tteeraecevitmawitirsipintiallyscze Scembsitiapesceibaptite d haer?thatatipgsftimmesljacent to
the though i R0R i 9 'BaHURREPRridoTi RS GafiEld ARG CaipeaLiagach other
are contln ously ¢o ?d %@i elg)e rotatarﬁ{ by fitting the projection 13 into the through hole 26
from insid %H&%@% §¢ 18 é)r%' @ t, and inserting the small projection 27 into the
elongated hole ZSSWveéﬁfﬁﬁ@ gﬁ@wr@eguﬁ@weweébgtanﬂaﬁmsmaami ShEHCBIRIMtBMe 9 is
disposed vgiipse wotinecingenpmiionlih at tattengihhide trentrrperticnisies fasde s disiesiyally
?é??ﬁé”ﬁ%@?)“%.ngw’é% @‘Sfi%cm'”"ﬁﬁ”@@‘%‘nﬂ%ﬁ@%‘#? E‘%Q#f’;@?;&“&é@ﬂﬁ@ N metrical
Strocture SATICHT 178 Qiftecio e P HEG e HARBELORD RGP Hefing
contact suwm@bwwm@ §m@@uh|mwmme‘rm direet shersiisposed aingviearead i tratk of the
second haysingsgttians 16 of the screen mounting frames 2, 3, so that containing in and drawing out

from the lower S"qﬁgg.u@eiga@e&&%‘:&ﬁé{n@\qnwuﬂy %”Bﬁﬁﬂﬂ%ﬂ‘%&i@f&n showing an
embodiment of the screen device according to the invention from the front side.
Fig. 4 is a cross-sectional view of a principal portion showing the peripheries of the
screen mounting frames 2, 3 of the screen device 23 shown in Fig. 3. In Fig. 3 and
Fig. 4, the same reference numerals are assigned to portions corresponding to the
screen device 1 shown in Fig. 1 and Fig. 2, and the description thereof is omitted.
In Fig. 3, illustration of the upper rail 4 and the lower rail 5 shown in Fig. 1 is
omitted.

The screen device 23 includes tension members 24 penetrating through the
screen 6 mounted between the screen mounting frames 2, 3 so as {o bhe
contractibie and expandable in the directions of contraction and expansion by being
pleated. As the tension member 24, a suitable wire material which generates a



units 10 with respect to the second housing sections 16 is smoothly achieved. The guide members 30
configured in this manner can be disposed in the screen device 1 shown in Fig. 1 and, in the screen
device 1, can be disposed at upper end portions of the first housing sections 15 and the lower end
portions of the second housing sections 16. The upper slide guide frame 9 is formed of the
band-shapstsipriogeaentiend simgnor eldditity apived disdtexitbityretatedaniagdoabesiecléwt
band-shaped,sHRg RHBRRNAY IRBIRG Bf Mdakial pHERYRSY X BieaRidiNgiaPsr aiR/wd to as
"Convex" as a co;nﬂj}on name, and méé be%grmTﬁla ?f metal, for rt(ixamrﬂl1e. Tpeétg%nd-ih{[a?ped spring
member 2BH&s 2la if?%@%el%%’? fBility in t n?cléﬁae%% dirsdtort EeR&r 8 &th (ﬁﬁ}qﬁ
association&ihasenalingyrestsnes toas Mmaabaatisppsringtreptidan ialeaveds indigaiverical
straightnegiseditenss €ies siggise providedtaidichersbiseguitiei¥ dmeifatoed ohthband-ghtieed spring
member 35 3 Soniaaahs Qﬁacggg%gggqreewmeggmépgéﬁéJg?éﬁﬁ AR ANYhe

|
applicant o? t an slide guide frame 9

resent jnvention. r ends of the uppe
formed of%‘?)‘&?nf@%ﬁ% g&?ﬁ%ﬁ%@ﬁ]ﬁ'@%@%‘@%@&%ﬁ Gr @ﬁo‘%@% 9&’[%% {Eﬁgéeog’tﬁ@%\fler slide
guide framastendasinoefikeano the ssregnmowutigdraiiseess 3 ad afe 88pididef baigreeitained in
and drawm@ﬂéﬂgméeg.ﬁrstﬂ@w ; ﬁg@ﬂ@éﬂé czh;ﬂa@esgm_ﬁrumhmma framesrdedolhgntibe screen
mounting fr  |eft shdi r is,dr ram. st ho sections
15 of the ég?géeﬁ r%@?h?#? fﬁgrﬂ%ézg&géngtﬁt(ﬁ;ﬂ %ﬁifti ons ravsa@ﬁ @l\%qrﬁgr%ﬂdl@%éﬁr !?sltﬁrg}%htness.

In contrastCURSEh TRV EERSLFaMSttheng £2A8 E’iQ@iﬂﬂi@ﬁﬁﬁéﬂﬂﬁ?@h@%ﬁﬂ%@[ﬁﬁdgﬁﬁaﬁ%@“& Pent at the
upper endhorigorsscen cthitre bevee 2dnth piwidnicobiisecsciiee renreantimphiatings Zadessgedtivagy, and
are contaifeshihiie ApSVioToh e HEtiftealgingriretions 15 of the screen mounting frames 2, 3. The
upper slide guide frame 9sf%m§dc°£\}¥‘e bﬁ@*ﬁ%"ﬂ‘ﬁ%&? é’s‘%é“%%%r %%fﬁé‘% EPpsEaion, the
opening of the bunr(]jing or t%eéﬁ_e, ané;%ence oes not hinder, for example, the opening and tlosing
operation GHaYsAsiy o Braetint hith &idify4alsriBicanthipeMRRes slide gLideyifiaRene &reen
device 23forohedbsfguitindtsha3ddospiect ngaenviendZSanaviregogipetiity iasevaillaksilgfdbaifyortions 18,
19 of :_he screen Wg?%'%v%ﬁ_@%%?glﬁ_@é‘ﬂﬁ?@@g'iﬁ%@ tfé?n‘i’é’f_ ﬁ?%ﬁﬁé?fiIQQH%e&ﬁéQﬁtB?\f@éeﬁg f
mounting frames.2, 3 as, the fi using section copfigured to contain the upper slide gyide frame
o armed SRS I LA0A Cisy DRty SEt 1 Ree e B E D W SR S5
boundaric¥ R PEspR AstérNPRas8HA ﬁ@GEiﬁ&‘%cﬁBi%ﬁ% bl thddwensrde g dide frame
9, but aremthrgeke wat astiatially différest pesitionsacbr tiver se o didensialy tedtiaisptBen the

mper S B T B e e wnd
u ide. qui . - | i .

thereof wi '%rﬁ“gﬂlgt@dc@nfﬁé@%c?e%ég@ﬂ% %%i%?%ﬁfg(@khﬁ g&%@\%efﬁe Q_g %ﬁé‘/é) irr%_)ﬁ%{'g nﬁw{;é connect
pieces 32tapsavuth mriieditie engagrgroovdiestidawathidfisapbaghisreregonidng avathown in
Fig. 4, thepgiisietiotning 3t agmouiteriedateectigagiopotionves 84 a toerojeot cLpresel 32 cand the
e vericd R B B A e Qoo al Mo the
ower SIOEGRR ARSI RS R A6, By LR ARG P MR 1P B RLfoh
members the fieaing B epodechavingno treeshghpdietsialisuoiin 1A ridacentie esrhcethsieces 32
positionechas tnfreecrinis conneliidbiessciean devictlibis tyfinunjigwsatieneasiovel intbatzame
manner ag, %gﬁ.r RBLIRY S ?H&\g@thiﬂé: Qd%\ﬁﬁ% Eg%&'%ﬁ_@!@'@ﬁ&é SrESIhALiRg drames 2,

3 in the first hotising sections 15 _an secon ng sections 16 are elongated to substantially
the same B GHTEL FEAUHIRR 7 cBlPniBarRRG SRS B (REH LSRR 48 the
second hdi@imgssections 16. Therefore, the limitation of the ratio between the product width W and the

product heighht H qg;bb;é@n_lm@déndélgti,c_iezrrénT@g@fargpmgmﬁmumémﬁgbgm@ed to the
opening o | | t e | t icant
str;uctu?al i%ag&gﬁeérﬁg @@ﬁ%it%%éﬁcﬁﬁg sﬁgéwvtﬁéépgr%% %v?ﬁ%]tr%tgﬁe ngg}%gﬁgﬁ%med

i
such as t%%d&ﬁﬂﬁ%ﬁ%@%ﬁﬁ?ﬁ&@%maer 14. "The slide guide frame 9 is formed into

one piece by being connected by the connecting member 14, and has a
substantially symmetrical structure with respect to the connecting member 14.
The guide members 30 each having a sliding contact surface 29 curved smoothly in
the vertical direction are disposed at lower end portions of the second housing
sections 16 of the screen mounting frames 2, 3, so that containing in and drawing
out from the lower slide guide frame 8 formed by continuously connecting the rigid
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In addition, since the two slide guide frames 9 are connected to each other by the tension members 21
each forming the loop 20 having no crossing point at the respective free ends, the both slide guide
frames 9 are contained in and drawn out from the screen mounting frames 2, 3 smoothly, so that the
screen mounting frames 2, 3 move smoothly in parallel. Also, the connect pieces 32 are disposed
at the freeuaitds] 0fviite tygpesctliddipuigetradiec ingedoticthe thiksshapitdyspehigyeembEne5, and

the guide stiips AemEERAmY ARG HRIGR  Hierliamdispasabandpedugtinareing seriiaagide of the
screen mounting frames 2, 3 are mser{gd into the epgagin groov%s 3&1. forme% aithe both left and

right end JoRISTbThE Gorialithidde 8 S Eeto Ariidode 08 RRAET by IndRH S Wips 31,
so that th@opjsesshfiéhguitie! frameinoieentiars tHe dathdhshigyeer sptthd enbensephihs sraamtk in the
vertical difrgsitisingnstgifirst iuUsing sections 15, whereby smooth containing in and drawing out from

the upper slide Q%f@p&%w&ééhq&a%%metfgegﬁ%f%@%%%%%@@mmbaﬁen, the
thickness of the upper slide guideTrame 9 jormed ot the band-shaped spri ber 25 b
reduced t63 Rﬂé’%s@aﬁﬂﬁﬁ%éﬁtlvg Qﬁe{iﬂmltWe?ﬁim(ibﬁl%fb‘%g s%lar%egéfé‘é'?%%ag% f?)rmed
by continuguitg coaméembtisefrigirednital 0)ajetrhoitanfusedioasueasiiien Shivs efeneddreen

mounting fantaseR; hakisdhensisinens thmaoiesy Fadortingifeimestad, oeaxhmprslucade

Therefore o ] jQr e Vi -
substanti i aERs SpLie i T o 8 HACERAAIAN Ss well SRREIN R O en s
is expandSHERIAtHESEIERLSSORIRHIGIYHE GSSRrgtameth haRsh fesikehithissiHa &tRer as the
screen debicbdirghovleancdigand Taerefeiolahelis istragtiffershce Thassbéien sstviee proedit hand
and the leffifiaRde sQithaiihasaramicetnad ereirdignaanshesiialithy ooy of sh spigen
mounting fiige, 06 e SPIENmQuALRO fiame s sehor GRecalieg. Biiel Desgrinional

rawings ~ FIg. LIS a schemati¢ front viéw §howing an embddiment of a Screen devite of the
present indeRtigant of thejpresgnt kpyeatiQbtional view of a principal portion of a periphery of a screen
mounting frame off the Isotie dafideni eighbamdis #idha .upper slide guide frame 9 formed of the

band-shaped spring member 25 are also the free ends as in the case of the lower
slide guide frame 9, are not fixed fo the screen mounting frames 2, 3, and are
capable of being contained in and drawn out from the first housing sections 15 of
the screen mounting frames 2, 3. When the screen mounting frame 2 is slid
leftward, the sliding guide frame 9 is drawn out from the first housing sections 15 of
the screen mounting frames 2, 3, and the portions drawn out therefrom keep their
straightness. In contrast, when the screen mounting frame 2 is shid rightward, the
sliding guide frame 9 is bent at the upper end portions and the lower end portions of
the screen mounting frames 2, 3 respectively, and are contained in the interior of
the first housing sections 15 of the screen mounting frames 2, 3. The upper slide
guide frame 9 formed of the band-shaped spring member 25 is not exposed from
the opening of the building or the like, and hence does not hinder, for example, the
opening and closing operation or the passage of people, whereby favorable in
appearance.

In addition, the screen device 23 includes guide strips 31 projecting inward
from the opposing inner wall surface portions 18, 19 of the screen mounting frames
2, 3 and extending in the direction of the height of the screen mounting frames 2, 3
as the first housing sections 15 configured to contain the upper slide guide frame ©
formed of the band-shaped spring member 25. The guide strips 31 are positioned
adjacent to the boundaries with respect to the second housing sections 16 for
containing the lower slide guide frame 9, but are arranged at substantially different
positions from the second housing sections 16 in the interior of the screen mounting
frames 2, 3 in terms of containing of the slide guide frames 9.

The upper slide guide frame 9 formed of the band-shaped spring member

11



Fig. 3 is a cross-sectional view of the principal portion of the screen device according to the
embodiment of the present invention shown from the front side. Fig. 4 is a cross-sectional view of the
principal portion-of the peripheries of the screen mounting frames of the screen device shown in Fig. 3,
Fig. 5 is an exploded perspective view showing a principal portion near a free end of an upper slide
guide franZs fierndieg o el atnithes ae drafyitigenn héth Refeptaeeddumerhlsidced3 32reghdiggce 2,
3screen MoUAIBEHT A2 RSE8ES% shown in Fig 5. The connect pieces 32 are each formed

with engaging grooves 34 at both left and right end portions.  As shown in Fig. 4,

the guide strips 31 are inseried into the engaging grooves 34 of the connect piece

32, and the connect piece 32 is guided by the guide strips 31, so that the upper

shide guide frame 9 can be slid in the vertical direction in the first housing sections

15. The upper slide guide frame 9 is connected to the lower slide guide frame 9

formed by continuously connecting the rigid units 10 with the tension members 21

forming a loop 20 having no crossing points as shown in Fig. 1 in the connect

pieces 32 positioned at the free ends.

In the screen device 23 in this configuration as well, in the same manner as
the screen device 1 shown in Fig. 1, the housing margins of the screen mounting
frames 2, 3 in the first housing sections 15 and the second housing sections 16 are
elongated to substantially the same length as that of the screen mounting frames 2,
3 by the first housing sections 15 and the second housing sections 16. Therefore,
the limitation of the ratio between the product width W and the product height H can
be enlarged to W:H ~ 2:1. Therefore, the screen device 1 can be applied to the
opening of the building having the farger width W with respect to the height H
without significant structural change. The less limitation to the size of the portion
where the screen device is mounted such as the opening of the building is
achieved.

In addition, since the two slide guide frames 9 are connecied {o each other
by the tension members 21 each forming the loop 20 having no crossing point at the
respective free ends, the both slide guide frames 9 are contained in and drawn out
from the screen mounting frames 2, 3 smoothly, so that the screen mounting frames
2, 3 move smoothly in paraliel.

Also, the connect pieces 32 are disposed at the free ends of the upper slide
guide frame 9 formed of the band-shaped spring member 25, and the guide strips
31 extending in the vertical direction disposed as the first housing sections 15 of the
screen mounting frames 2, 3 are inserted into the engaging grooves 34 formed at
the both left and right end portions of the connect pieces 32, the connect pieces 32
are guided by the guide strips 31, so that the upper slide guide frame 9 formed of
the band-shaped spring member 25 is slidable in the veriical direction in the first
housing sections 15, whereby smooth confaining in and drawing out from the upper
slide guide frame 9 with respect to the first housing sections 15 is achieved.

Then, the thickness of the upper slide guide frame 9 formed of the
band-shaped spring member 25 can be reduced to a thickness significantly smaller
than the thickness of the lower slide guide frame 9 formed by continuously
connecting the rigid units 10, so that the face measure dimensions of the screen
mounting frames 2, 3, that is, the widths of the screen mounting frames 2, 3 can be
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9slide guide frame 10rigid unit 11side wall portion 12bridging portion 15first housing section 16second
housing section 18, 19 inner wall surface portion 20loop

reduced. Therefore, the screen device 23 is superior in appearance.

The screen device 23 has a substantially symmetrical structure with respect
to the center portion in the state in which the screen 6 is expanded over the entire
portion of the opening of the building or the like in the same manner as the screen
device 1 shown in Fig. 1. Therefore, there is no difference in usability between the
right hand and the ieft hand, so that the same feeling of operation can be obtained
whichever of the screen mdunting frame 2 and the screen mounting frame 3 is used
for operation.

Brief Description of Drawings

Fig. 1 is a schematic front view showing an embodiment of a screen device
of the present invention.

Fig. 2 is a cross-sectional view of a principal portion of a periphery of a
screen mounting frame of the screen device shown in Fig. 1.

Fig. 3 is a cross-sectional view of the principal portion of the screen device
according to the embodiment of the present invention shown from the front side.

Fig. 4 is a cross-sectional view of the principal portion of the peripheries of
the screen mounting frames of the screen device shown in Fig. 3.

Fig. 5 is an exploded perspective view showing a principal portion near a
free end of an upper slide guide frame formed of a band-shaped spring member.

Reference Numerals
1,23 screen device
2,3  screen mounting frame

5] screen

9 slide guide frame

10 rigid unit

11 side wall portion

12 bridging portion

15 first housing section

16 second housing section
18, 19 inner wall surface portion
20 loop

21 tension member

25 band-shaped spring member
31 guide strip

32 connect piece

34 engaging groove
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21tension member 25band-shaped spring member 31guide strip 32connect piece 34engaging groove
CLAIMS 1. A screen device comprising: a screen which allows free contraction and expansion
and is mounted between a pair of slidable screen mounting frames arranged on the left and right sides
SO as to oppose to each other, slide guide frames disposed respectively near both upper and lower
end portions of the screen, the slide guide frame3LiAdid®y flexibility, having free ends at both ends
thereof, and being capable of being contained in and drawn out from the screen mounting frames and,

on the other hand, the #Ide uide,frames keé) %}%TelrstralgSré SS ata\l!:awn ut portl tthereof
when being drawn out or | %nsgl%\@ﬁerr%hrﬂ nfe S fign AR es?”(ﬁﬁ)a Vehents of

the scree®MtoBXBRGSIRITRIY] ¢ﬁz§ﬁ@@t@’?ﬁbbqﬁ/\{ﬁ@ﬂ@f@@ﬂ\@ﬁﬂﬁ@@@:ﬁéfﬁéﬁdﬁ%@ﬁwfﬁi}%g section
conflgure@iraﬁg@talaﬁ%mw@@ogﬁ@m feieesdadhddimibpatssdisposednnothe intsliie glilie each

s S S Wl e e«

connectedt® &l %‘t't'l%ﬁ’ g@t’ﬁ‘@?gﬁa @é‘%ﬁﬁ?&’&ﬁﬁ%%ﬂ%@g %‘ géﬁ"}ﬁ{) ff‘&‘?rames by

tension mbﬂmt@rsmﬂiéoahlhgiﬁgomfm&@ o evudstiigwoimut from the screen mounting
frames and, on the other hand, the slide guide frames keeping their straightness at
drawn out portions thereof when being drawn out from the screen mounting frames
in association with the sliding movements of the screen mounting frames,
characterized in that a first housing section and a second housing section
configured to contain the two slide guide frames individually are disposed in the
interior of the each screen mounting frame, the first housing section and the second
housing section are arranged at different positions in the interior of the screen
mounting frame, the two slide guide frames are connected to each other at the .
respective free ends contained in the same screen mounting frames by tension
members each forming a loop having no crossing point.

2. The screen device according to Claim 1, characterized in that the two
slide guide frames are formed by continuously connecting rigid units each having a
pair of side wall portions arranged so as fo oppose o each other and a bridging
portion which connects the both side wall portions to each other so as to allow
rotation between the adjacent two rigid units. |

3. The screen device according to Claim 1, characterized in that the slide
guide frame disposed near a lower end portion of the screen is formed by
continuously connecting the rigid units each having the pair of side wall portions
arranged so as to oppose o each other and the bridging portion which connects the
both side wall portions to each other so as to allow rotation between the adjacent
two rigid units, and the slide guide frame disposed hear an upper end portion of the
screen is formed of a band-shaped spring member having elasticity as well as
flexibility.

4. A screen device according to Claim 3, characterized in that a connect
piece formed with engaging grooves at both left and right side end portions thereof
is disposed at the free end of the upper slide guide frame formed of the
band-shaped spring member, guide strips projecting inward from opposed inner
wall surface portions of the screen mounting frame extending in the direction of the
height of the screen mounting frame are disposed as the first housing section, and
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2. The screen device according to Claim 1, characterized in that the two slide guide frames are formed
by continuously connecting rigid units each having a pair of side wall portions arranged so as to
oppose to each other and a bridging portion which connects the both side wall portions to each other
so as to allow rotation between the adjacent two rigid units. 3. The screen device according to

Claim 1, oibey aeiRizefips thaé ths slide gaidata@egaighrs erdwasaiowmer afthaettior &l thpgcreen is

formed by, [QUouUSly, co i gl ' i e,pali fs'ge partions.arranged
o s 10 o B s G e S e o
each othe?288 kY diisF roaaehRiseRAsINB Sudaddit R SigfEMiPSand the slide guide frame
disposed near an upper end portion of the screen is formed of a band-shaped spring member having
elasticity as well as flexibility. 4. A screen device according to Claim 3, characterized in that a
connect piece formed with engaging grooves at both left and right side end portions thereof is
disposed at the free end of the upper slide guide frame formed of the band-shaped spring member,
guide strips projecting inward from opposed inner wall surface portions of the screen mounting frame
extending in the direction of the height of the screen mounting frame are disposed as the first housing
section, and the guide strips are inserted into the engaging grooves of the connect piece, and the
upper slide guide frame is slidable in the vertical direction in the first housing section by the connect
piece being guided by the guide strips.
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