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7 Septenber 2005 1 (Name of Docunent] SPECIFICATION [Title of the

I nvention] SHEET SHUTTER [Detail ed Description of the Invention]
(I'ndustrial Field of the Invention] The present invention relates to a
sheet shutter, and nore particularly to a sheet shutter $ePRAMREE 208t
ends are allowed to disengage from gui ge_rai | s when a |oad over a

predet erm ned magnitude acts upon a sheet. (Description of the Related Art]
A sheet shutter is enployed to open and cl ose a building opening by using
a sheet-like shutter curtain. If ends of the shutter curtain easily

di sengage from guide rails in a state of fully closing the opening,
installation of the shutter would be neaningless. In sonme of sheet
shutters, therefore, engaging portions are forned at both left and right
side ends of a shutter curtain and are slidably engaged in guide rails so
t hat bot[NanteoktDdsumintlhe shut tSPECIFICAMTMON | | not  di sengage fromthe
guide rails under an expected surface pressure. However, because the

st r engt HT8te of tSRdoventidy SHOEESSHUATER is weaker than that of a
steet-made shutter curtain or the like, the follow ng troubles may occur
i f forcdSstailedPesgripifon pktherdventidnd wi nd pressure act upon the shutter
curtain. The engagj hg_portions forned at the side ends of the shutter
curtain are f‘&gﬁg{ﬁ'agg'%ij%ﬁ%ﬁé’eﬂf‘%the guide rails, whereby the side

SO alh |0 e A LB e AR B GV o e
to be Soitveadl sbuttthih WRKANYHREbnds SRPLESPES 18 QR%ngage from guide rails when
a load over a predetermined magnitude acts upan a shest.

[Description of the Related Art] |

A sheet shutter is employed to open and close a building opening by using
a sheet-like shutter curtain.  If ends of the shutter curtain easily disengage from
guide rails in a state of fully closing the opening, installation of the shutter would
be meaningless. In some of sheet shutters, therefore, engaging paertions are
formed at both left and right side ends of a shutter curtain and are slidably
engaged in guide rails so that both the ends of the shutter curtain will not
disengage from the guide rails under an expected surface pressure.

However, because the strength of a sheet-like shutter curtain is weaker
than that of a steel-made shutter curtain or the like, the following troubles may
accur if farces in excess of the endurable wind pressure act upon the shutter
curtain. The engaging portions formed at the side ends of the shutter curtain are
forced to disengage from the guide rails, whereby the side ends of the shutter
curtain are damaged. In another case, the shutter curtain is flexed to such an
extent as damaging the guide rails. -

{Problems to be Solved by the Invention]



-2 The present invention has been acconplished with the view of solving the
above-descri bed problens, and its object is to provide a sheet shutter

whi ch can prevent damages of ends of a shutter curtainja d da

guide rails even when a |oad over a predeternined nagnitgﬁgnggﬁg%ggg% t he
shutter curtain. Another object of the present invention is to provide a
shutter curtain in which ends of the $hutter curtain stand satisfactorily
agai nst a surface pressure acting upon the shutter curtain and is kept
fromdislodge fromguide rails in use under a normal condition. Stil

anot her object of the present invention is to provide a sheet shutter in
whi ch ends of a shutter curtain are allowed to disengage fromguide rails
when a | oad over a predeterm ned magni tude acts upon the shutter curtain
(for exanple, _when a strong inpact is locally applied to the shutter
curtain). Stil [Thewesent 1aspem%as teenmassaplished avith the viewtod spiving the a
sheet shutter i,n._ which en ends_of a shutter curtain have di sengaged from

glﬁi de rai ?%Wﬂ'?ﬂs%{'qeﬁa{ero , ?%V‘%gﬂeﬁ fﬁfe‘éfor‘rﬁ@lrﬁ sheet %t!-tt‘i:ﬁ_g’lm@bﬁi"ﬂ he |
e e e T
Conmr 1 si e e)198¢ fef e uereiied AdhRNIs SRl AT Sridhr i o cre

provi ded at w girfpthara [ Wl ; curtain
with intervals in the %ﬁ?ég? H&i@%éené%r,&i@% tg@?ﬁ‘@%&f@ﬁ%ﬁ%ﬁf 1ny

provi ded wihichtendsedftthastuttegbiirntsind@and bafistuidrily BgaipReaistgFacslppsgivpet he
gui de bl ocks are vertically novable within the guide rails in a nornmal

condi t i orBctingeuran the shutles cuntaireand iskept fromtdislodge fraine guidiel raild imuse a

pr edet er m néad magni tude acts upon the 7 Septenber 2005
undaer a ndrmal condition.

Still another object of the present invention is to provide a sheet shutter in
which ends of a shutter curtain are allowed to disengage from guide rails when a
load over a predetermined magnitude acts upon the shutter curtain (for example,
when a strong impact is locally applied to the shutter curtain).

Still another object of the present invention is to provide a sheet shutter in
which when ends of a shutter curtain have disengaged from guide rails with a load
over a predetermined magnitude acting upon the shutter curtain, the disengaged
ends can be easily festored into the guide rails.

[Means for Solving the Problems]

The technical means employed by the present invention to achieve the
above objects resides in a sheet shutter comprising a sheet-like shutter curtain, a
plurality of guide blocks provided at widthwise opposite left and right ends of the
shutter curtain with intervals in the vertical direction, and guide rails verticaily
provided at the left and right sides of a building opening, whereih the guide blocks
aré vertically movable within the guide rails in a normal condition, the guide rails

have an elasticity, and when a load over a predetermined magnitude acts upon the



-3 shutter curtain, the guide rails are deforned to such an extent as
allowing the guide blocks to disengage fromthe guide rails. Wth the
above construction, the ends of the shutter curtain can _be avoided from
bei ng damaged, and the guide rails can al so be. avoi ded f PeRieHESILUaged.
Further, in the above sheet shutter of 4he present invention, the guide
bl ocks may each have an abutnent surface abutting against an inner wall of
the guide rail such that a surface pressure acting upon the shutter
curtain is resisted by the abutnent between the abutnment surface and the
guide rail. Still further, in the above sheet shutter, the abutnment surface
of each of the guide blocks may have curved sl oped surfaces in upper and
| ower portions thereof such that when a | oad over a predeterm ned
magni tude acts upon the shutter curtain, the guide blocks are nore easily
di sengagethutiespurtain, Joe guidendils argdeformad tonsuch am extent asallowing the shut t er
' .oppaosite to said abutnent surface is

the surface of s ic{ech ui de bl ock )
f or med togtﬂgeé’]?‘g‘ér oﬁﬁﬁ'?g%(gq;é?mitﬂﬁlg%'ﬂe Bilsendi ng and having a tapered
j ecti - ' | sh . t h t ,de bl ock havi .
B obngaged fr ol EaPRE cdRReRp. fatel s cnthe sBUER A b BaYbited m ¢ ne
iy o ‘ g b o havi
i sengagerT SeiR Bamagt, Snd Wiel gBick RS 4185 be IR fiBaPhafil, 1o

Still furddmagedn the above sheet shutter, sloped guide surfaces may be
formed at an opening of a guide groove of the guide rail such that the
gui de bl ock h#&urihgr,dhsleagbged sheenstiditieraifitie préddnt ivanitidine thdggigel nto t he

guide rail while being guided by the sloped guide surfaces. [Description
of the Erfjetksrmndy]eachSeecamabulloerd surface abutting against an inner wall of the
guide rail such that a surface préssufe acting upon the shutter curtain is resisted
by the abutment between the abutment surface and the guide rail.

Still further, in the above sheet shutter, thé abutment surface of each of the
guide blocks may have curved sloped surfaces in upper and lower portions thereof
such that when a load over a predetermined magnitude acts upon the shutter
curtain, the guide blocks are more easily disengaged from the guide rails.

Still further, in the above sheet shutter, the surface of said each ngide block
opposite to said abutment surface is formed to be a rear portion vertically
extending and having a tapered projecting cross-sectional shape such that the
guide block having disengaggd from the guide rail is pushed back into the guide
rail from the rear portion theréof. With such a construction, the guide block
having disengaged from the guide rail can be pushed back intc the guide rail.

Still further, in the above sheet shutter, sloped guide surfaces may be
formed at an opening of a guide groove of the guide rail such that the guide block
having disengaged from the guide rail is pushed back into the guiqe rail while
being guided by the sloped guide surfaces. |

[Description of the Embodiment]



4 An enbodi ment of the present invention will be described with reference
to the drawings. Fig. 1 is a schematic overall front view of a sheet
shutter (showing a fully open state), and Fig. 2 is a view of the sheet
shutter in an installed state, |ooking froma side. Thd 3aRlembar
conprises a pair of guide rail assenblies 1 vertically provided at both

the left and right sides of a buildi ng'g4o'peni ng, a shutter case 2 provided

at an upper end of the opening, a take-up shaft 3 provided within the
shutter case 2 and extended in the w-dthw se direction of the opening, and
a shutter curtain 4 coupled to the take-up shaft 3. Left and right ends of
the shutter curtain 4 are received in guide grooves of the guide rail
assenblies 1. When an opening/cl osing device is operated to open or close
the shutter, the shutter curtain 4 is vertically noved -while both the left
and * right end#&n e@bedimentef the peeseny inventigniwill berdesceabedWithhreférencete i cal
novenent , H}g shutter curtain 4 is rolled round the take-up shaft 3 or
unrol | ed fPSHAMRES a doup IsAsehematicayrralhfrontyigm of soshrst shutten (owing

sheet SPUL Al el Bkl BB T 4 B G A o R 2
P PR TS A0 el ARl 9 i
gui e ral | vericalrahiana s BoFFRSEn SHLARH A of DB, AR Lo SRR,

opposi ng cdse 2pedvidédat anfuppel endldfh&GpbRIrE @ ket SHEH 9%roNgegMRiPf the
side walls 5a, 5b in opposite directions and having a slot 5c forned

t herei n ttbeshutied case Ui arad extended i e widthwise dieedtirt dfrthe tidpenirid)@ndends  of
the side walls 5a, 5b, and an engageable rib 5f projecting fromthe rear
wal | 5e. §htisfeugiainié coupledsto thedakesipsshafodinded by the walls 5a, 5b, 5d
and 5e is SUbS:L‘ae tial I,g rect anqul ar i'n cross-section, The guide rail 5is

made of a mate antendsafithe ishyttegcyrtaing aesiaseivaen guiie 8eoqves of
the guide rail assemblies 1. When an opening/ciosing device is operated to open
or close the shutter, the shutter curtain 4 is verticatly moved while both the left and
right ends thereof are guided by the guide grooves. With the vertical movement,
the shutter curtain 4 is rolled round the take-up shaft 3 or unrolied from the take—up
shaft 3. Such an overall construction of the sheet shutter is well known in the art.
The structure of the guide rail assembly will be described with reference to
Figs. 3t0 9. The guide rail assembly 1 comprises a guide rail 5, a guide rail fixing
member 6, a first rail cover 7, a second rail cover 8, and a rail sealing member 10.
The guide rail 5 is an elongate member extending in the vertical direction.
As shown in Figs. 4 and 6(a), the guide rail 5 comprises side walls 5a, 5b opposing
to each-other, front walls 5d formed by extending one ends of the side walls 5a, Sb
in opposite directions and having a siot 5¢ formed therein to extend vertically, a
rear wall 5e connecting the other ends of the side walls 5a, 5b, and an engageable
rib 5f projecting from the rear wall 5e. In the guide rail 5, a space surrounded by
the walls 5a, 5b, 5d and 5e is substantially rectangular in cross-section. The

_ g}_{{de rail 5 is made of a material having elasticity, e.g., a resin. When forces in



7 Septenber 2005 5 excess of a predeterm ned magnitude is applied, the
guide rail 5 is defornmed to such an extent as allow ng the slot 5c to have
an increased width. Further, the front walls 5d have a7g%eater tgoﬁ%ness
than the side walls 5a, 5b. The guide rail fixing member eplempey,

el ongate nmenber extending in the vertigal direction. As shown in Figs. 4

and 6(b), the guide rail fixing member conprises side walls 6a, 6b
opposing to each other and a connecting wall 6c¢c connecting internediate
portions of the side walls 6a, 6b. The guide rail fixing nenber 6
therefore has a substantially H shape in cross-section. An engageabl e
receptacle portion 6d is fornmed on one side of the connecting wall 6¢c to
extend in the |l engthwi se direction, and a receptacle portion 6e for
receivi ngea heafd a|t_e one end of a bolt, which is one g:o_ngqnenft of a spring
asstehnm Y. ¥ﬁﬁs_09 n%g_ dﬁﬁime%ﬂﬁmtyﬂeésw&uﬁ@. T_dﬂgrfgfd@:{ﬁtb \»&ne_%@eﬂdplexg end
in e | engthwi se di.rectijon. e ageabl e rj of the ide rai i's
recei ved PRt AS eé‘ﬁﬂ&gf@a%loé"'?%%ﬂ&ggg ¢ P’Fi%’nﬁ@wdtwgnbuﬂyd@ & ﬁ’ef i Xi ng
nmenber 6 ' | .t L enat hw direction. -l n.this enbodi ment,
t he gui deﬁ?gﬁ?aﬁ% ?gﬁ’g‘i"%&@"&r&?@ ﬁhﬁckﬁ%;%tgg%]theas%%%%%ds%l I num bar. The
first rail coverndqaid rh B @ﬁ;‘aq mber
extending in the vgrticaFﬁéﬁ?ﬁgg@%ﬁg%esﬁé%p%nsgloﬁé?}ee@%&eb%??ﬁiceg‘npr @etggg

dept hwi severtick! diregtidrendA\ghdwin IhPigde BtANY 6@) JiHeeGlile fail AxingHhémbseswal | 7b
extending in the wdthw se direction fromoné end of the depthw se wall 7a,
and an eocdmpebes Sdef wallefaabb appesingndedchrsinef atdia cuntiebimg wvalld 7b and

bei ng L- shaped in cross-section. The second rail cover 8 conprises a
dept hwi seCQRIIgCtBY intsrmasdiata gpartionshef themitdeivadisda, &bt i dine guide daihfikiog wal |
gg, eg;gngiﬂ{é | r}'\é]r:])eerggrg thg\é\liass?ubdsitér?t?atiliyo}-ri]—sfhggg ircx) ré:?osesrlgegt{ont. h?\ndept i se wall
engageable receptacle portion 6d is formed on one side of the connecting wall 6¢
to extend in the lengthwise direction, and a receptacie portion 6e for receiving a
head at one end of a bolt, which is one component of a spring assembly, is formed
on the other side of the connecting wall 6¢ to extend in the lengthwise direction.
The engageable rib 5f of the guide rail 5 is recsived in the engageabie receptacie
portion 6d of the guide rail fixing member 6 to be slidable in the lengthwise
direction. In this embodiment, the guide rail fixing member 6 is formed of a
shaped aluminum bar,
The first rail cover 7 and the second rail cover 8 are each an elongate
member extending in the vertical difection. The first rail cover 7 comprises a
depthwise wall 7a extending in the depthwise direction, a widthwise wall 7b
extending in the widthwise direction from one end of the depthwise wall 7a, and an
end wall 7¢c formed at an extended end of the widthwise wall 7b and being L-
shaped in cross-section. The second rail cover 8 comprises a depthwise wall 8a
extending in the depthwise direction, a widthwise wall 8b extending in the

widthwise direction from one end of the depthwise wall 8a, and an end wall 8c

formed at an extended end of the widthwise wall 8b and being L-shaped in cross-



formed at an extended end of the wi dthwi se wall 8b and being L-shaped in
cross 7 Septenber 2005 6 section. The end walls 7c, 8c are obliquely cut

out in top portions of the first rail. cover 7 and the second rail_.cqver 8.
A plurality of rail fixtures 9 are fixed to a buildi ng Joe§PEMBE A% val s
in the wvertical direction. The first rail cover 7 and the second rail

cover 8 are supported by the rail fixtlres 9 into an integral structure.
As shown in Fig. 7, the rail fixtures 9 each conprise a square depthw se
wal | 9a extending in the depthw se direction, wdthw se walls 9b, 9c
formed by bending both ends of the depthwi se wall 9a in opposite
directions, and two tongues 9d extending in oppositely spaced relation to
the widthwise wall 9b. Wring cables indicated by dotted lines in a plan
view pass through a space surrounded by the second rail cover 8b and the
tongues 98&ecte Uine eRd wallsl e Beaarepbliguelyeeutautimtap pomigna ot the M raig a
tying band_in £oo ation mﬁih t he tongues 9d. The depthw se wall 7a of
the first “P4EFI éﬂagﬁe?ngnﬁrﬁ‘ﬂoY%the depthwi se wall 9a of the rai

Lot e tt i <5 HAE 0t 50 T & et . B by il Blapyelsdn i
vorti cal articet Aetfor; PThe'RR vl Eloch ol THE et il pIer fre Afgitec

dept hwi sepbyahé r@iafigiuréds ihidn ntedrdl Strdetuft. SPAS BHowASS BER|7Y tHel raniktdifess
guide rail fixing nenber 6 are coupled to each other through the

recept acl 8 danhecdimpriSdne ssjuare deptitdshd walllda eepdirges the Rlebthwida directiead 11b
provi ded at one end of the bolt 1la, a nut 11lc provided at the other end
of the bowidthwise walls &bs Beifonned by beodingbatheandshaf the ldepthveise Wad Fanir
fixture 9 and the first rail cover 7 have receptacle holes 7d, 9e forned
therei n f OPPPRIER AIrestions. anddwedpngues Od iextrnsing eappositely spaced relation to

the widthwise wall 8b. Wiring cables indicated by dotted lines in a plan view pass
through a space surrounded by the second rail cover 8b and the tongues 8d. The
wiring cables can be coliected into a bundle by using a tying band in cooperation
with the tongues 9d.

The depthwise wall 7a of the first rail cover 7 is fixed to the depthwise wall
9a of the rail fixture 9, and the widthwise wall 8b of the second rail cover 8 is fixed
to the widthwise wall 9¢ of the rail fixture 9. The rail fixture 9 is a short member
and is provided in plural number with intervals in the vertical direction. Further, a
receptacle hole Se is formed in the depthwise wall 9a of the rail fixture 8. A spring
assembly 11 and the guide rail fixing member 6 are coupled to each other through
the receptacle hole Se.

-The spring assembly 11 comprises a boit 11a, a head 11b provided at one
end of the bolt 11a, a nut 11¢ provided at the other end of the boit 11a, and a spring
11d coiléd over the bolt 11a.  The rail fixture 9 and the first rail cover 7 have
receptacle holes 7d, 9e formed therein for insertion of the bolt 11a through them.
The head 11b of the bolt 11a penetrating both the rail fixture 9 and the first rail

cover 7 is received in the receptacle portion 6e of the guide rail fixing member 6.



The head 11b of the bolt 1la penetrating both the rail fixture 9 and the
first rail cover 7 is received in the receptacle portion 6e of the guide
rail fixing nmenber 6. 7 Septenber 2005 7 The bolt 11 a is |nserted[ﬁﬂéough
the first rail cover 7 while leaving a play between the Bepiembers t he
receptacle hole 7d. The di aneter of th%,receptacle hole 7d is set greater
than the outer dianmeter of the bolt I1a so as to provide a slight

cl earance between them but snmaller than the outer dianmeter of the spring
11d. The dianeter of the receptacle hole 9e is set greater than the outer
di aneter of the nut 1lc. Also, the spring 11d abuts against the depthw se
wall 7a of the first rail cover 7, thereby bringing a gquide rail (the
guide rail fixing menber 6 in the illustrated enbodinent) into pressure
contact with a rail cover (the first rail cover 7 in the illustrated

embodi mentrhe Wit 11ROBAREETed HrBUGH Tl fifse 'ﬁﬁVt@@ertﬁﬁhfié rléévuﬁé'a' pIQ?b@fwgen the
spring assenbly 11 can also be renoved. In Fig. 4, nuneral 20 denotes a

bui | di ng tedolt 124 adleirtbbaacestasicisie 720! t, and 22 denotes a finished
surface. Even in the case where the second rail cover 8 (described |ater)
is enbedded i n Theedtdnmeteh ofitheursicaptaclie? Bolehtavs $Bt grests 4l tl'tdnamtarl ine in
Fig. 4, IS possible to carry out maintenance or other ﬂU|red wor K.

The seal | Ht?rﬂ%tﬁf)éf thepbels 148 tsac,sﬁet@ nr@v@egmswtrcéﬁarasg@pemem Wi ch is
Tt ur os ST tan be e Sadisef afriﬁipaﬁprvgd@haﬁi@eocﬁgé%r?@‘ﬁ ricntade i n
e oS5 52 ohbf¥ e Flon BB Mo Bl Bl A 1, RS o SRR 48, 1o
o 28 eI SIS BB, B PR TR RS 0
11 a and iGidev=ar( R@ded@%‘ﬂ@&ihgt MenftRile iNAngRRefated embodiment) into

pressure contact with a rail cover (the first rail cover 7 in the illustrated

embodiment). By loosening screws and removing the first rail cover 7, the spring

assembly 11 can also be removed. In Fig. 4, numeral 20 denotes a building body,

21 denotes an anchor bolt, and 22 denotes a finished surface. Even in the case

where the second rail cover 8 (described later) is embedded in the finished surface

22 shown by a two-dot-chain line in Fig. 4, it is possible to carry out maintenance

" or other requ:red work.

The sealing member 10 is attached to a guide rail support member which is
made up of the first rail cover 7, the second rail cover 8 and the rail fixtures 9 and
which has a substantially C-shape or channel-like shape in cross-section. The
sealing member 10 is a strip-like member extending in the vertical direction, and is
held between the first rail cover 7 and the guide rail fixing member 6 in the
illustrated embodiment. To describe in more detail, as shown in Fig. 5, a bushing
nut 10a is fitted over the boit 11a‘and is interposed between the sealing member
10 and the first rail cover 7. Concretely, the bushing nut 10a cooperates with a

double-faced tape (not shown) so as to bring the sealing member 10 into contact

with the back surface of the guide rail fixing member 6 for unitization. Left and



10 and the first rail cover 7. Concretely, the bushing nut 10a cooperates
with a double-faced tape (not shown) so as to bring the sealing nenber 10

into contact with the back surface of the guide rail fixin nb for
unitization. Left and 7 Septenber 2005 8 right ends of Jﬁ%egggﬁb?iﬁnghber
10 are held in abutment against or slide contact with an inner wall of the
first rail cover 7 and an inner wall o6f°*fhe second rail cover 8 or the
rail fixture 9. A double-faced tape (not shown) is interposed between the
seal ing nenber 10 and the guide rail fixing nmenber 6. In the illustrated
enbodi nent, since transverse edges of the sealing nenber 10 are positioned
in surrounded relation by the end walls 7c, 8c, a satisfactory enclosed
condition is obtained. An upper guide 12 is coupled to an upper end of the
guide rail 5. The upper guide 12 is a short nenber extending in the

vertical dghtend®of thssediingmembeFi0.ar8 hdidith dbiierdEgdinst drelaPcbAst si de
wal I.s 12a, 12b opposing to each other, front walls 12d fornmed by extendi ng
one ends Withiareinsied wallofl the fipst,rail Zoven7 amdparsinner ealieaftthe secand rdibodvey a
slot 12c forned therein to extend vertically, a rear wall 12e connecting

the ot her Sefdae 5l fidaira 9ge Adioublefaced tans (nobshawniisgatrrapsed betweertthe
projectin romthe re LI 12e. The, upper gquide 12 is made of a

mat eri al %3%'?%"@"3@%@?6&@ g‘:",dee{aﬂé—%‘i'%. rf%rd@éh?H]L@("@é%% of a

pr edet er ”bﬂ'ﬁ)%dﬂﬁﬁﬂi ts%qg%n%%é §§ th? upper,. qui de 12 .i.s_defor.nmed t.o such
an extent as allTown ges 8 Hﬁge%{ 'W?F’Lp%é %eaqq,?_ltloned n

A | onaklifouHabAS Rtoh T o il T0BAIRPSlispillRy dfcibadl Bylidle i sound
arresting effect. %e uppér gui de EQ as a%I ower en@ por§| oneélaw ng
subst ant i ablajinédie sane cross-sectional shape as the guide rail 5, and is

gradually flared while extending toward the upper end side. Concretely,
t he opposing frAmupper beide2t? &fcdupted &3 &n upper end of the guide rail 5. The

upper guide 12 is a short member extending in the vertical direction. As shown in
Fig. 8, the upper guide 12 comprises side walls 12a, 12b opposing to each other,
front wails 12d formed by extending one ends of the side walls 12a, 12b in
opposite directions and having a slot 12c formed therein to extend vertically, a rear
wall 12e connecting the other ends of the side walls 12a, 12b, and an engageable

. rib 12f projecting from the rear wall 12e. The upper guide 12 is made of a
material 'having eiasticity, e.g., aresin. When forces in excess of a
predetermined magnitude is applied, the upper guide 12 is deformed to such an
extent as allowing the slot 12¢ to have an increased width. Additionally, using a
resin to form the upper guide 12 can provide a sound arresting effect.

The upper guide 12 has a lower end portion having substantially the same
cross-sectional shape as the guide rail 5, and is gradually flared while extending
toward the upper end side. Concretely, the opposing front walls 12d of the left
and right upper guides 12 are extended from the lower side toward the upper side
$0 as to incline in the directions in which the front walls 12d gradually come closer
to each other (i.e., inwardly in the widthwise direction of the building opening).

With such a configuration, when the shutter curtain 4 is descended from the futly



and right upper guides 12 are extended fromthe | ower side toward the upper
side so as to incline in the directions in which the front walls 12d
gradual ly cone closer to each other (i.e., inwardly in_he w dthw
direction of the building opening). Wth such a configuraep ct%aﬁjﬁihe
shutter curtain 4 is descended fron1th%bfully 7 Septenber 2005 9 open
state, all other guide blocks 13 posifiohed above a | owernost one 13 can be
gui ded into the upper guide in a satisfactory manner. The side walls 12a,
12b are extended fromthe |ower side toward the upper side so as to flare
gradually, and their outer wall surfaces define sloped surfaces. The rear
wall 12e is vertically extended fromthe |ower side toward the upper side,
and has an upper portion obliquely projecting rearward. An upper end of
the guide rail 5is fitted to a |lower end of the upper guide 12. Lower end
portions ofen istate; albothar iguidePblockgl 3gdositionedugipee g lovwemidstaine 13)¢tm bed so
that steps between the | ower end portions of the side walls 12a, 12b and
cor r espon@ridgdinisdhesppenglidesiong satisfactort mengei. d T heasidewaltsr Bayit@brareed.

In view of the fact that outer wall surfaces of the side walls 12a, 12b
serve as aﬁﬁe&geg Emir&w iR toyarddhe UpERE side smas Hyflarsaraghgiiy adbm t he

Sne 0 bt SRR el i e ST SR A, o
15" and t heAagd tom REPRinEeidel AR haToBH Sfiel RS s ah uREr HBRGH, 1) 1S
fol | owi ngobh@ssy prSeaftd AarwErd StAn wﬁgar BAS8 oww%iaa%pfs i%*?ﬁ}ea?@iéiré“{e?i 5

is inserted into the upper guide 12, an inner wall surtace o e guide
rail 5 andndif tmeeppsveduide W2l acowalr dnidtpstibes ofitHel§idé wvallsS1 XL Pt2 bfupE Wi th
each other. This arrangenent enables the guide blocks 13 to nove ‘
verti cal | yPper guidatii2sdradnclined satiratrstepnbetwasncthedswet snd portiens ofotbieh

openi ng and cl osing operation. Then,
side walls 12a, 12b and corresponding upper end wall surfaces of the guide rail 5

are minimized. In view of the fact that outer wall surfaces of the side walls 123,
12b serve as guide surfaces for the guide blocks 13 having disengaged from the
guide rail 5, the side walls 123, 12b are designed to be free from any steps or
projections on the outer wall surfaces at joint portions thereof for the purpase of
smoothly guiding the guide blocks 13.

The upper guide 12 and the guide rail 5 are coupled to each other in
accordance with the following ingenious design. First, when the upper end of the
guide rail 5 is inserted into the upper guide 12, an inner wall surface of the guide
rail 5 and an inner wail surface of the upper guide 12 are kept flush with each other.
This arrangement enables the guide blocks 13 to move vertically in a satisfactory
manner, and hence results in the smooth opening and closing operation. Then,
fitting grooves 12g are formed at a lower end of the upper guide 12, while upper
ends of the front walls 5d of the guide rail 5 are cut out. When the upper end of '
the guide rail 5 is coupled to the upper guide 12, upper ends of the side walls 5a,
Sb of the guide rail 5 are fitted to the fitting grooves 12g. This arrangement

enables the guide rail 5 to follow deformations of the upper guide 12 such that the



fitting grooves 12g are fornmed at a | ower end of the upper guide 12, while
upper ends of the front walls 5d of the guide rail 5 are cut out. Wen the

upper end of the guide rail 5is coupled to the upper gujde 12, r ends
of the side walls 5a, 5b of the guide rail 5 are fitte%é%ptﬁﬁé’qr% g

grooves 12g. This arrangenent enable§1kpp guide rail 5 to follow
deformations of the upper guide 12 such that the 7 Septenber 2005 -10 sl ot
5c also.widens as the slot 12c w dens. Further, the engageable rib 12f of
the wupper guide 12 is received in the engageabl e receptacle portion 6d of
the guide rail fixing nmenber 6. The upper guide 12, the guide rail 5 and
the guide rail fixing nenber 6 are thus joined into an integral structure.
by fitting the | ower end of the upper guide 12 to the upper end of the
guide rail 5 and engagi ng the engageable ribs 12f, 5f slidably in the

engageabl slotévegisaoligempas tensibel12d Wedsrid, Ut uriterofhe! diydtfdidblecrib A oF befhe Wi l |
be descri bed bel ow. The shutter curtain 4 conprises a sheet body 4a and

strip-1i kéeiPpedguiceet2 isdteceivedridithg engagbablevectpizgle portieatddar thedguied ded t o
wi dt hwi se OE osite edges of the sheet body 4a. The sheet body 4a and the

end sheet $2BEXIRgANYABAr 601 TBE UpPen guidey12,dhe @uidteraildsand thesguidesaih fixiager i al

and pol yester, as_a Cﬂl’e material. The core material is mxed in the end

sheets 4bVFTRSEE AU iales into annegral simeturetryditting thelewariendafche  t he
d sheet | { th th th heet body 4a. |n_ thi

cboai mentoPel SR 2 8 PGSipra e hidng iies 28 8 5 catidlne e shosartin.

lower fi ip3ess, Wﬁ@ﬂg"%‘aﬁ?ﬁ?”g%@%?bﬂ%(?f@ﬁ%%%‘%'@&(' es were concentrated

in the end sheets €ss susceptible to

wrinkl es. Furt hehe stradle®s of hedfhithe &Rcis Maebe d@?ﬁ@&? baldhPubfHa %Lgt&rt ure

and are subjected to welding to ensure positive fixing of the gui de bl ocks
13 descr i ladalred camphisps & sHedt bodly 4auante sBiporiks eAd shestsadll ageadirigantthe

‘Wi dt hwi se opposite ends
vertical direction and welded to widthwise opposite edges of the sheet body 4a.
The sheet body 4a and the end sheets 4b are each formed of a vinyl chioride resin
as a main material and polyester as a core material. The core material is mixed
in the end sheets 4b with a higher density than the sheet body 4a, and therefore
the end sheets 4b have a higher strength than the sheet body 4a. In this
embodiment, it was observed that the end sheets 4b were thinner and had lower
firmness than the sheet body 4a, and that wrinkles were concentrated in the end
sheets 4b and the sheet body 4a was less susceptible to wrinkles. Further,
edges 4c of the end sheets 4b havé a double structure and are subjected to
welding to ensure positive fixing of the guide blocks 13 described below.

A plurality of guide blocks 13 are attached to the widthwise opposite ends
of the shutter curtain 4 (i.e., the edges 4c having a doubie structure and being
subjected to welding in this embodiment) with intervals in the vertical direction.
The gLiide blocks 13 each have side walls 13a, 13b opposing to each other. The
guide block 13 is opened at one end such that a slot 13c is formed between the

opposing side walls 13a, 13b to receive an end of the shutter curtain 4. The

opposing side walls 13a, 13b are joined into an integral structure through a rear



of the shutter curtain 4 (i.e., the edges 4c having a double structure and
being subjected to welding in this enbodinent) with intervals in the
vertical direction. The guide blocks 13 each have side _walls ﬁSagﬁﬁﬁP
opposing to each other. The guide block 13 i s opened at’ 9fgt T t hat
a slot 13c is forned between the oppoi'ng side walls 13a, 13b to receive
an end of the shutter curtain 4. The~ Lﬁosing side walls 13a, 13b are
joined into an integral structure through a rear 7 Septenber 2005 -11
portion 13d at the other end, and the rear portion 13d has a curved outer
peri pheral surface. Further, the rear portion 13d is tapered upward and
downward fromthe mddle in the direction of height thereof. End surfaces
of the side walls 13a, 13b on the one-end side are fornmed as flat surfaces
13e extending in the vertical direction. Curved surfaces 13f are fornmed to

extend | rOURIBAASH ataA8 g UhcPR P Boftort 154 hbdh cliédeaferlde (uhi ch

correspond to abut nent acdes 1 n the present 1nvention 0 upper and

| ower engaa’;ﬂrfe%éie@rfécet. her HHeR, thearekp pdRn 130is @g@rﬁ'@ﬂkal@ﬁﬁcﬂs of the
upper and |l ower end surfaces of the side walls 13a, 13b are forned as

sl oped sutdvacwardlisom thk swiddlenimetheatirettion affheidid thevepér Bnd sLrfaees ohithe
surfaces of the side walls 13a, 13b on the sane side as the slot 13c are

formed asside wRlls 19# f3bean thej oneseod sidecaref fogmedtasdiatissrfates d Bewxtansding
facilitate t;1nserl;ion of the sheet through the slot 13c and to prevent the

sheet frdmNBYPRFASifRGHeN. ACHBEshRwEaGEshbIf@redprmest ta @Eendifi 4PREt ew and
2 SOt 6 ok s 6 Yol 140 B B a3 504 8 BBt o
L o B e b o e S 608 Sl E e or g 2
The gui deyhiie8a, 1930, Sarld QlitePEomett 8F the BPbel'a%d fovidH e SiFFaclsCa RS sidan the
walls 13a, 13b are formed as sioped surfaces 13g. Also, inner corners of the
upper and lower end surfaces of the side walls 13a, 13b on the same side as the
slot 13c are formed as sloped surfaces 13j. Such a configuration is effective to
facilitate insertion of the sheet through the siot 13c and to prevent the sheet from
being damaged.
A receptacle hole 13i for receiving a screw and a receptacle hole 13 for
receiving a bit insert 13h are formed respectively in the side walls 13a, 13b ih
opposed relation. The end of the shutter curtain 4 (i.e., the edge of the end sheet
4b) is inserted between the side walls 13a and 13b, and is fastened in place by the
screw. The guide block 13 is flat as a whole, but has a thickness greater than the
width of the siot 5c of the guide rail 5.
The bit insert 13h is embedded to position slightly inward of an outer
surface of the side wall 13b. When an end of the bit insert 13h is exposed to the
outer surface of the side wall ‘{éb, the end of the bit insert 13h indicates an extent
of wear of the guide block 13 and hence serves as a guide for the timing at which

the guide block 13 should be replaced (for example, based on the fact that the

exposed bit insert 13h comes into slide contact with an inner wal! of the guide rail 5



width of the slot 5¢c of the guide rail 5. The bit insert 13h is enbedded to
position slightly inward of an outer surface of the side wall 13b. Wen an
end of the bit insert 13h is exposed to the outer surface of the side wall
13b, the end of the bit insert 13h indicates an extent /oPeRiERPES2

gui de bl ock 13 and hence serves as a guide for the timng at which the
gui de bl ock 13 should be repl aced (fdr13Xaane, based on the fact that the
exposed bit insert 13h cones into slide contact with an inner wall of the
guide rail 5 7 Septenber 2005 - 12 and generates an unusual sound).

Li kew se, the head of a screw tightened into the bit insert 13h is
positioned slightly inward of an outer surface of the side wall 13a, and
when the screw head is exposed to the outer surface of the side wall 13a,

t he user can know an extent of wear of the guide block 13. Additionally,

the wi dt hanigenefate@h diifuap sBuhd ! |ikiiga! Ble ad BFs SBidIgRePbETibhan at

the innernost side so that the sheet is nore easily Inserte rough the

sl ot and thenbit irmerf tBreis pdsititreed SlightiyiAlWapd &Ban olitdr Liefuperofithe didelvallo t he

sheet when the sheet is fastened in place by a screw. The inner surfaces
of the si ddawamd whesdhe setevanead ieexpinsedioithe oater surfacgfuf thensidepwaibt3a, e
contact wiith the sheet. Asa result, the sheet is |ess susceptible to tear.
The gui detfl YR&ICarmkngve apExtan of wesr oh thenguideileek bpoadditiopatly toe width
shutter cgthair] 41¥vith ii'ﬁ} ervals in the vertical direction. At a | ower end
of the sRUFFYOLLr? S 3 lilegreginnatdhaentrange gideitban Bdhe inmermest §idsed in

per Lo et SESR TRUAL LAy REGRUT Tl b S AL B A e St
Fouat s STl 3650 St RoPRI 10 Bl o Sund LR yABEE 2 L
anount of plaearbyoh sthsv. JUTKInner surfaces of the side walls 13a, 13b are thereby
uniformly brought into pressure contact with the sheet. As a result, the shest is
less susceptible to tear,
The guide blocks 13 are attached to the widthwise opposite ends of the
shutter curtain 4 with intervals in the vertical direction. At a lower end of the
shutter curtain 4 on each side, two guide blocks 13 ars provided in vertically
adjacent relation. Because the lower end of the shutter curtain 4 is moved
through the iongest stroke and is worn with the heaviest duty, attaching two |
adjacent guide biocks 13 to such a portion is effective to lower a surface pressure
acting upon each guide block 13 and reducing an amount of wear of the guide
block. ,
In an upper portion of the shutter curtain 4, a sealing member 14 is
provided to extend in the widthwise direction and to iocate in corresponding
relation to a lintel 19 of the building body when the shutter curtain 4 is in a fully
closed state. The sealing member 14 is made of the séme material as that of the
end sheet 4b, and is bulged from the surface of the sheet body 4a to such an

extent that the sealing member 14 contacts the lintel 19 to keep an enclosed

condition. Conventionally, a sealing member is provided on the lintel side and is



bl ock. In an upper portion of the shutter curtain 4, a sealing nenber 14 is
provided to extend in the widthwi se direction and to locate in
corresponding relation to a lintel 19 of the building body when the
shutter curtain 4 is in a fully closed state. The seal ilmgepiamisr 29 s
made of the sane material as that of t@ﬁ end sheet 4b, and is bul ged from
the surface of the sheet body 4a to sucH an extent that the sealing menber
14 contacts the lintel 19 to keep an enclosed condition. Conventionally, a
sealing nenber is provided on the lintel side and is 7 Septenber 2005 -13
held in contact with the shutter curtain 4 at all tinmes when the shutter
curtain 4 is opened and closed. In this enbodi nent, the sealing nenber is
provi ded on the sheet side and is brought into contact with the lintel 19
only when the shutter <curtain 4 is fully closed. A |owernost edge of the

shutter cureldimcdntast iith desl shatdr athing el 1ich8s Wriedr thbahlaePtartdAds ¢ ke

portion 15 at the |l ower end of the shutter curtain 4. Bottom weights 16
are di sposypened anditihsede phissembodintentothd sealipgombimbber rosrovided dvtheN t h
the bottom wei ghts 16 disposed at the left and right ends, the shutter
curtai n 4 S9gRt pidlecanschisybrogghteintaipontadt wii thééintel i18 dnds whensbeshitiee t o
wrinkles. The ot%og) wei ghts 16 are each constituted by filling a nunber
of lead p&HEH &ds MIYRIP$EDi eces having dianeters on the order of 2 - 3 mm

100, 11,20 R8s iR e TR A OB Bl {1
11!y o egeR Rrara AR, SR 504 4o BRI R RaRPRL ", ©
E?S} t lng n M%igmg 16%rk dMpsbeedttiwibfiiSEopBbSiE &ndS of HibAY-fikd'BBRIGH PE

15, With the bottom weights 16 disposed at the left and right ends, the shutter

curtain 4 can be evenly rolled up and the sheet is less susceptible to wrinkles. -

The bottom weights 16 are each constituted by filling a number of lead particles

(small pieces ha\)ing diameters on the order of 2 — 3 mm) 16b in a nylon-made bag

16a. By employing the bag 16a filled with the lead particles 16b, it is possible to

provide a weight having flexibility as a whole and to absorb ah impact caused upon

colliding against an obstacle or the like.

An urethane‘pipe 17 is also disposed in the bag portion 15 to position‘

between the left and right bottom weights 16. The urethane pipe 17 functions to

make the lower end of the shutter curtain 4 maintain the form of a seating plate.

Also, the urethane pipe 17 functions as a spacer to restrict the bottom weights 16

from displacing toward the middle in the widthwise direction. The urethane pipe

17 may be formed of a single member or formed by coupiing a plurality of members

successively in the lengthwise direction. Additionally, a bottom sheet 18 is

welded to the lower end of the shutter curtain 4 such that the bag-like portion 15 'is

positioned within the bottom sheet 18 in surrounded relation.

In the sheet shutter having the above-described construction, when the

shutter is opened and closed, the shutter curtain 4 is moved up and down while the



make the | ower end of the shutter curtain 4 maintain the formof a seating
plate. Also, the urethane pipe 17 functions as a spacer to restrict the

bottom wei ghts 16 fromdisplacing toward the mddle in_the w dthw
direction. The urethane pipe 17 may be forned of a si ngl%eﬂ@ﬁgﬁr%%f or med

by coupling a plurality of nenbers su &gssively in the | engthw se
direction. Additionally, a bottomsheet 18 is welded to the | ower end of
the shutter curtain 4 such that the bag-like portion 15 is positioned
within the bottom sheet 18 in surrounded relation. In the sheet shutter
havi ng the above-descri bed construction, when the shutter is opened and
cl osed, the shutter curtain 4 is noved up and down while the 7 Septenber
2005 -14 guide blocks 13 provided at both the left and right ends of the
shutter curtain 4 are guided by the grooves of the guide rails 5. If a
surf ace pgeideuplocks 8 prpvided lat bothhihietleft apidr dightrerds dfdhe eKattdr curtdim 4aarst at e
of fully closing the building opening, the | at surfaces | 3e of the guide
bl ocks 139pided e thesgrasyen of the geitle raits! 5r i dfha sarfdse pfessune astsuigaer theur t ai n

4 abut agabnét tlg_g%_front wal | s 5d of the g.t;i de rails 5, thereby resisting
the appli 809Se FURIN G éesexamplenia qa\age of Billysclgsingdhe buildngyonepingiteei n t he

w0t o) BPAOPLLEE of P e EARS, PP 500k BUho 38 19HRAARHE B GhC e
Pex Upon honnuter shnaifacangagline e FBpt weis B3 Urfie ofild S SlmiebVir e’ ' °
abl e to npysisti {r@/\gmié&@ﬁ%i[t&i@gg{we@ he shutter curtain 4. As a result,

even when the shutter curtain orced to flex, the flat surfaces 13e of

the guide bl ockise gRidebrsils Fosrenidt dnly AieehBId irfthe wigmwisé«@trbétiéﬁioﬁhet he

guide rails 5, whereby the shutter curtain 4 can be prevented from com ng

of f from PHédiggiapenimgibu afsoswingaibledn ttye Baskaraufoeth ditstiah iwith respeeto

Al so, since a double-faced tape
the building opening through the spring assemblies 11. Accordingly, when the .
shutter curtain 4 is forced to flex upon being subjected to a wind or the like, the
guide rails 5 are able to move following the motion of the shutter curtain 4. As a
result, even when the shutter curtain 4 is forced to flex, the flat surfaces 13e of the
guide blocks 13 abut against throughout the front walls 5d of the guide rails 5,
whereby the shutter curtain 4 can be prevented from coming off from the guide
rails 5 under evenly distributed resisting forces. Also, since a double-faced iape
(not shown) is disposed between the sealing member 10 and the guide rail fixing

_ member 6, the enclosed condition can be maintained in cooperation with the
bushing nut 10a even when the guide rails 5 are moved foliowing the motion of the
shutter curtain 4.
-For example, if any object hits against the shutter curtain 4, the slot 5¢ or

12c is forced to widen because the guide rail 5 and the upper guide 12 are made of
a resin having elasticity, thereby allowing the guide block 13 at the end of the
shutter curtain 4 to come off through the slot.  Accordingly, the shutter curtain 4 or

the guide rail § can be avoided from being damaged. Upon any object strongly

striking against the shutter curtain 4, in particular, the sheet is subjected to a local



(not shown) is disposed between the sealing nmenber 10 and the guide rai
fixing nenber 6, the enclosed condition can be maintained in cooperation
with the bushing nut 1 Ga even when the guide rails 5 are noved fol| ow ng
the notion of the shutter curtain 4. - For exanple, if 7apgPtemkarn20Qs s
agai nst the shutter curtain 4, the slo{ 5¢c or 12c is forced to w den
because the guide rail 5 and the upper 5Gide 12 are made of a resin having
el asticity, thereby allow ng the guide block 13 at the end of the shutter
curtain 4 to cone off through the slot. Accordingly, the shutter curtain 4
or the guide rail 5 can be avoided from bei ng damaged. Upon any obj ect
strongly striking against the shutter curtain 4, in particular, the sheet
is subjected to a local 7 Septenber 2005 -15 great force. In such an event,
t he upper and | ower sloped surfaces 13g of the guide block 13 are brought
i nto cont@reat fgrce. | imeuchwahlevent, fthe eppef ant dowensibpedIsusfacesi 18§ of the gui de
rail 5, and therefore the guide block 13 is nore easily disengaged from

the gui de9yige bleck B3 @sebroygty integontastvdtivinnes wall surfacgsiaiéhe fredkwalls i s i n
the f f ved f t i de bl ock 13 having di. d f
(he g uesSr e YEETah et Ry T T oS BB O
Addi ti , ' ig. 4 det er pi | '

between e 8RIIR LS gt dse e el STAGH Bud of e SRBRISH B IShie g o
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. bl oy Feurdel uige NHERIGE bitck ¥ haling Useridadeetdh 6% g8 ral 1°,
that the Slcanemé SusHerBScK 5gfeegr@iaatrshts %}Wh@n&ﬁmﬂﬁaitilﬂhléﬁk aBgholwanAr val |

surfaces of the front walls his enabl’es the guide block 13 to nore
easi |y di Bigndagprédetermireditiedeanceiis 1€t bévwaenthenrear pltfacs 134 obfhegpuide

bl ocks 13 are disengaged fromthe guide rail 5, all the guide blocks 13
can be deBiosld8dndchthe weanavali Tohoiner guidaegil ar e Withs the presence of the
predetermined clearance, the guide block 13 is allowed to tilt in the groove of the
guide rail 5 such that the sloped surfaces 13g are brought into contact with the
inner wall surfaces of the front walls 5d. This enables the guide block 13 to more
easily disengage from the guide rail 5.
Even when a plurality of guide biocks 13 are disengaged from the guide rail
5, all the guide blocks 13 can be descended in a condition where they are restored
into the guide rail 5, by pushing only the lowermost guide block 13 into the guide
rail 5, rolling up the shutter curtain 4, and then descending the shutter curtain 4
through the upper guide 12. On that occasion, the disengaged guide blocks 13
except for the lowermost guide biock 13 are moved upward along the outer wall
surfaces of the side walls 5a, 5b of the guide rail 5 and the outer wall surfaces of
the side walls 12a, 12b of the upper guide 12. However, since those outer walls
surfaces are formed as smoothly continuous surfaces, the guide blocks 13 are not
caught by any steps or projeétions.
The above-mentioned feature will now be described with reference to Fig.

14. In a fully rolled-up state of the shutter curtain 4, the lowermost guide block 13

is positioned in the upper guide 12, and another one next to the lowermost guide



into the guide rail 5, by pushing only the |owernost guide block 13 into
the guide rail 5, rolling up the shutter curtain 4, and then descending
the shutter curtain 4 through the upper guide 12. On that occ si%g), t he
di sengaged gui de bl ocks 13 except for the | owernost gui7o%eFP}PB%?r 0% e
noved upward al ong the outer wall surf.apgs of the side walls 5a, 5b of the
guide rail 5 and the outer wall surfaces of the side walls 12a, 12b of the
upper guide 12. However, since those outer walls surfaces are fornmed as
snmoot hly conti nuous surfaces, the guide blocks 13 are not caught by any
steps or projections. The above-nentioned feature will now be descri bed
with reference to Fig. 14. Ina fully rolled-up state of the shutter
curtain 4, the |l owernost guide block 13 is positioned in the upper guide
12, and andidek 1 REpdEiidnd st .quide 7 Septenber 2005 -16 bl ock
13 is positioned ialfpliove the@%%%ih%%ade@ﬁ"?%@év FF‘?‘EE’IS'!/’ spaaRdelationta e to
t he upper uppedguita. 1 By ﬁé@éﬁidﬁggc ntain 4 fromsuch a state,
t her ef or e, ”%IQI thcﬁ'-.‘ gui dsélsebl ocks 1 ilgafseﬁu *egs’?g’rﬁtégﬁ‘*\tﬁqr?éuﬁféﬁrﬁéakju %foﬁgﬁ t he
upper gui d@lbe guide bloeks 1Bt Idaisednesd A EHHin e 'f&%? e

adj acent ly ,P{OVj ded at the |ower end of the sh Pp@r thﬁ'laelbu .w&%%hi S
ar r angenent”) EHSTated erbodiment, twa geidblbsdkslfB B@/h&gcghgyagﬂg@éﬁ %Itr @ t he
gui de rail é”.se'ﬁ)lsﬂgd ack into the ng de rail 5 by hands, the shutter
curtain 4 WS90 Pe?iw@rpyrtgtraﬁd tht thissétrangement, avhdrethanoaerfBst hl y
rolled up f Fig. 15 shows another nmeans which enabl es the guide
bl ock to bg%?n%?'ﬁﬁ;?'ﬁ!g‘!?e ISERgaged roguingsguide Irail A igpusbed back irftd8thand a
gui de rai |l goRiehaye LS. constructions as those of the guide

bl ock 13 aﬂd t he gu?%@s?gﬁrm%%ﬁhééﬁ‘é%?'ﬂv lepdsdodaone eanily viand vettisellval |
surfaces oéndcantbevfbls sHBdiH I .l 50 are forned as sl oped

gui de surfaces gradually comF%@gwéﬂéfﬁ' groove of

Fig. 15 shows another means which enables the guide block to be

smoothly pushed into the guide rail. A guide block 130 and a guide rail 50 have
the same basic constructions as those of the guide block 13 and the guide rail 5,
respectively, except for that outer wal surfaces of front walls 50d of the guide rail
50 are formed as sloped guide surfaces gradually converging toward a groove of
the guide rail 50. Note that the guide block 130 has a flat rear surface in Fig. 5,

the rear surface of the guide block 130 may be curved like the rear surface of the
guide block 13.

[Brief Description of the Drawings]
[Fig. 1]

Fig. 1 is a schematic front view of a sheet shutter, showing a fully open
state. .

[Fig. 2]
Fig. 2 is a view of the sheet shutter in an instailed state.

[Fig. 3]

Fig. 3 is a sectional view of 2 guide rail assembly, showing an upper guide
in particular.



the guide rail 50. Note that the guide block 130 has a 'flat rear surface
in Fig. 5, the rear surface of the guide block 130 may be curved |ike the
rear surface of the guide block 13. [Brief Description_of the Draw.ngs]
[Fig. 1] Fig. 1 is a schematic front view of a sheet shdt %m?”§ﬁ5%ﬁh a
fully open state. [Fig. 2] Fig. 2 is aqNiew of the sheet shutter in an
installed state. [Fig. 3] Fig. 3 is a sectional view of a guide rai
assenbly, showi ng an upper- guide in particular. 7 Septenber 2005 -17 [Fig.
4] Fig. 4 is a sectional view of the guide rail assenbly; show ng a guide

rail in particular, [Fig. 5] Fig. 5is a sectional view, partly omtted,
of the guide rail assenbly, showing an arrangenent of a sealing nenber and
a bushing nut. [Fig. 61 Fig. 6(a) is a sectional view of a guide rail, and

Fig. 6(b) is a sfdgidginal view of a guide rail fixing nenber. [Fig. 7] Fig.
7 shows a side view and a front view of a rail fixture. [Fig. 8]

Fig. 4 is a sectional view of the guide rail assembly, showing a guide rail in
particular.

[Fig. 5]

Fig. 5 is a sectional view, partly omitted, of the guide rail assembly,
showing an arrangement of a sealing member and a bushing nut.

[Fig. 8]

Fig. 6(a) is a sectional view of a guide rail, and Fig. 8(b) is a sectional view
of a guide rail fixing member. |

[Fig. 7]

Fig. 7 shows a side view and a front view of a rail fixture.

[Fig. 8]

Fig. 8 shows the upper guide; Fig. 8(a) is a top plan view, F ig. S(bj is a front
view, Fig. 8(c) is a side view, and Fig. 8(d) is a bottom view.

[Fig. 9]

Fig. 8 shows the guide rail assembly; Fig. 9(a) is a front view and Fig. 9(b)
is a side view.

[Fig. 10]

Fig. 10 is a front view of a shutter curtain.

[Fig. 11]

Fig. 11 shows a guide block; Fig. 11(a) is a side view, Fig. 11(b) is a rear
view, Fig. 11(c) is a side view on the opposite side, Fig. 11(d) is a front view, F fg.

11(e) is a horizontal sectional view, Fig. 11(f) is a vertical sectionai view, and Fig.
11(g) is a top plan view.

[Fig. 12]




Fig. 8 shows the upper guide; Fig. 8(a) is atop plan view, Fig. 8(b) is a
front view, Fig. 8(c) is a side view, and Fig. 8(d) is a bottom view

[Fig. 9] Fig. 9 shows the guide rail assenbly; Fig. 9(a% is a front view
and Fig. 9(b) is a side view (Fig. 10] Fig. 10 is a fropPigmbgre00;
shutter curtain. [Fig. 11] Fig. 11 s a guide block; Fig. 11(a) is a
side view, Fig. 11(b) is arear view, Fig. 11(c) is a side view on the
opposite side, Fig. 11(d) is a front view, Fig. 11(e) is a horizontal
sectional view, Fig. 11(f) is a vertical sectional view, and Fig. 11(g) is
atop plan view. [Fig. 12] 7 Septenber 2005 - 18 Fig. 12 shows a | ower end
portion of the shutter curtain; Fig. 12(a) is a side view, Fig. 12(b) is a
front view on the one-end side, and Fig. 12(c) is an overall front view of
the |l ower end portion of the shutter curtain. [Fig. 13] Fig. 13 shows a

bot t om wei ght ; Fig.0i2 di4wes ailowear &md pbrtioresy theshlittecturtainglig. ddda)Rs @ sid&( b)
is atop plan view. [Fig. 14] Fig. 14 is a partial front view of the sheet
shutter sHew hig. J@é)tis enfsontfvigwiahethebdree-eodisiden andl Fig. 13(d)déslanpveralt e of
the shutter curtain. (Fig. 15] Fig. 15 shows another exanple of neans for
al | owi ng fromt iRl & the rrendyportion of the shutter curtain.

[Fig. 13]

Fig. 13 shows a bottom weight; Fig. 13(a) is a front view partly cut away
and Fig. 13(b) is a top plan view.

[Fig. 14]

Fig. 14is a paﬁial front view of the sheet shutter showing positions of guide
blocks in a fully rolled-up state of the shutter curtain.

{Fig. 15]

Fig. 15 shows another example of means for allowing the guide block to be
pushed into the guide rail, in which the form of the guide raii has a different
feature.

[Reference Numerals]
1 guide rail assembly
-4 shutter curtain
5 guide rail
6 guide rail fixing member
11 spring assembly
12 upper guide
13 guide block
16 bottom weight
17 urethane pipe



pushed into the guide rail, in which the formof the guide rail has a
different feature. [Reference Nunerals] | guide rail assenbly 4 shutter
curtain 5 guide rail 6 guide rail fixing nenber 11 spring assenb]

upper guide 13 guide block 16' bottd% weight 17 uret HaP@PBTHE" 4 Qb57

Sept enber 2005 CLAIMS: 1. A sheet shutter conprising a sheet-like shutter
curtain (4), a plurality of guide blocks (13) provided at w dt hw se
opposite left and right ends of said shutter curtain (4) with intervals in
the vertical direction, and guide rails (5) vertically provided at the
left andCkAYWS: si des of a buil di ng openlng, wherein said guide blocks (13)
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rails (5) are defornmed t uch an extent as all ow ng the sl ot (5c) to have

an i ncr casdigr CW@M%\MMNW'%”%@@ Me@@ah@r@ntmwnggw ¢ g Sdngage from
d 13
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separ at iguidé blooksH{é3pard @brtigal@pmlmwameanmmmd ggrde railp €5)dd spnojnealt | ng

°f Osssecédn%ﬂ%n Sére]al Swgg(?'aflis? 5t)nI%r:ftca asnuéFa%ﬁgltsy, (a%d v)vhen a load over a
predetermined magnitude acts upon said shutter curtain (4), said guide rails (5)
are deformed to such an extent as allowing the slot (5¢) to have an increased
width and allowing said guide blocks (13) to disengage from said guide rails (5),
characterized in that said each guide block (13) comprises a rear portion (13d)
vertically extending in the direction separating from the building opening and
having a tapered projecting crosssectional shape and abutment surfaces (13e)
opposing the building opening and extending in the vertical direction and
perpendicular to the building opening, and is structured in such manner that the
whole abutment surfaces (13e) abut against the inner surfaces of the front walls
(5d) of the guide rails (5), thereby resisting a surface pressure acting on the
shutter curtain and that said guide block (13) having disengaged from said guide
rail (5) can be pushed back into said elastic guide rail from the rear portion (13d)

thereof.

2. A sheet shutter according to Claim 1, characterized in that the rear
portion (13d) of each of said guide blocks (13) has curved sloped surfaces in
upper and lower portions thereof such that when a load over a predetermined
magnitude acts upon said shutter curtain (4), said guide blocks (13) are more

easily disengaged from said guide rails (5).



opposi ng the building opening and extending in the vertical direction and
perpendi cul ar to the building opening, and is structured in such manner
that the whole abutnment surfaces (1 3e) abut against the_inner sgé@$ces of
the front walls (5d) of the guide raifFs (5), thereby re&SePiembPes face
pressure acting on the shutter curtain and that said guide block (13)
havi ng di sengaged fromsaid guide rail (5) can be pushed back into said

el astic guide rail fromthe rear portion (1 3d) thereof. 2. A sheet
shutter according to Caim1l, characterized in that the rear portion (13d)
of each of saBd guAdsheet ehistted djordiag toWClaieal 1sdrdh ethasactbrzed in that upper and
| ower portions t{hereqf such that when a | oad over .a

r, deternian.
magni t uGHOBeS Guislsorirtanas g PEr formad.akAn apeniBgiol apilide SRR £4Y) ar e
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Sheot orgyips o ERERAInat O IRlids BldcK3156) hivihgbiserigaboa TRl SeRd sl
gui de surdild56%cérl he)pushedf rmokdntoasaid guideerailn@0d ivhile dasiinte gyidedviey sdidsai d
gui de rail ég%&kfuch tha%5§§5d gui de bl ock (130) having di sengaged from

sai d gui¥gep q Shfaces, pushed back into said guide rail (50) while
bei ng guided by said sloped guide surfaces (50d).
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