SHUTTER CURTAIN FOR FI TTI NG TO A BUI LDI NG The present invention relates to
a shutter curtain for fitting to a building such as a house or an office 5
buil ding. A shutter curtain for a building is usual | 7 woFfh& &R D _
exanple, a take-up drumand it is opened/shut while being guided by-guide
rails formed on the two 10 end portions of an opening in the
buil ding. The shutter curtain nust be constituted in such a manner that it

can be curved so as to be wound onto_the take- up drumfroman attitude dfﬁ

a straight line aligned along the gu}dé rails. Accordingly, a conventionak’
15 shutter curtgidn ' 6 e ' rl | ats each of which
Is fornmed by bendi# P e ' e curved. However,
a problemarises in the conventional shutter curtain in that noise is
generated when the shutter curtain is opened or closed 20 or when w nd
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S building.

A shutter curtain for a building is usually wound on,

for example, a take-up drum and it is opened/shut

while being guided by guide rails formed on the two

10 end portions of an opening in the building. The
shutter curtain must be constituted in such a manner

that it can be curved so as to be wound onto the take-

up drum.from an attitude of a sﬁraight line aligned

along the guide rails. Accordingly, a conventional

15 shutter curtain is constituted by interlocked slats
each of which is formed by bending an elongated plate,

so that it can be curved. However, a problem arises

. : . in the conventional shutter curtain in that noise is
generated when the shutter curtain is opened or closed

20 or when wind blows against the curtain when it is shut
because there are gaps between the inte;locked
portions which makes the structure of the curtain

lodse and causes rattling.




gaps in the interlocked portions, in so doing, another problem arises I n
-that the structure of the interl ocked portions then becones too )
conplicated to 5 be used practically. To this end, an object of the
present invention is to provide a shutter curtain for a building capabl e of
al l eviating the above-described problens. 10 According to one aspect of the
present invention, there is provided a shutter curtain for a shutter for a
bui | di ng conprising: 15 a plurality of nmain slats made of a rigid
materi ah.sand a plurality of sub-slats nmade of a relatively elastic
material, said main slats and sub-$lats each havi ng a slat surface
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present inventl S
problem arises in that the structure of the

interlocked portions then becames too complicated to
5 be used practically.

To this end, an object of the present invention is to-
provide a shutter curtain for a building capable of
alleviating the above-described prdblems.

10
According to one aspect of the present invention,
there is provided a shutter curtain for a shutter for

a building comprising:

15 a plurality of main .slats ‘made of a rigid
material; and a plurality of sub-slats made of a
relatively elastic material, said main slats and
'sub-slats each having a slat surface to
constitute the shutter curtain;

20
wherein the end portions of each main slat and
each sub-slat are bent or folded to facilitate
integrai conection with each other to form said

shutter curtain.



noi se generated by, e.g. rattling of-the interlocked portions - of t he
structure, IS substantially elimnated. 5 A shutter curtain-according
to the present i nvention substantially elimnates gaps in the junctions
between the slats conpared wth conventional =~ structures in which rigid
slats are connected by interlocking, in 10  such a nanner that the slats
can be folded. Therefore, noise generated due to the collision of the slats
when the shutter curtain is being opened or closed or when it receives a
gust of wind can be elinmnated._ As a result, a substantially silent {iZe. a
| ow- noi se type) 15 shutter 3for a bui | ding may be realized.

Furt hernore_ since there a no n the unctions between. .the slats,
good effecP® @ $ eQ%ﬁp% ’s‘t’bp&?ngﬂé%kém?nd sound

i nsul ation can__be obtaln In addi ti the shutter .curtain
accordi ng t BOIRR Arnerased Ry« §ufn R g‘?rlf‘ggvﬁj Oﬁt‘ﬁeﬁf' Lup drum the

sub-sl ats se eI i Ci lexibi]it d rather than
the main SY\IQ{) -1 %s t%e cur%al né%l{dft&gmgénoot%% % %ﬁg’he wi ndi ng
drumto for Eli‘mmate‘&. :

. _

A shutter curtain according to the present Iinventio'n' |
substantially eliminates gaps in the junctions between
the slats compared ‘with conventional - structures in o u
which rigid slats are connected by interlocking, in
10 such a manner that the slats can be folded. Therefore,
noise generated due to the collision of the slats when
the shutter curtain is being opened or closed or' when
it receives a gust of wind can be eliminated. As a -
result, a substantially silent (i.e. a low-noise type)
15 shutter for a building may be realized. Furthermore,
since there are no gaps in the junctions between the

slats, good effects in terms of preventing fire,

¢y

stopping smoke and sound insulation can be obtained.
In addition, when the shutter curtain -according to the
20 present invention is wound onto a take-up drum, the
sub-slats which possess elasticity and flexibility are
curved rather than the main slats. Thus the curtain

"can be smoothly wound onto the winding drum to form a



coi|-li ke shape as is achieved by the conventional interlock type shutter
curtain. G her and further objects, features and advantages of 5 t he’
invention will appear nore fully from the follow ng description, by way
of exanple only, of enmbodinments of the invention described with reference
to the acconpanyi ng drawi ngs in which:- 10 Figure 1 is a schematic front
el evational view which illustrates a shutter for a building; Figure 2 is a
perspective view which illustrates a portion of a shutter curtain; 15
Figure Qtllustrates the operation,of the shutter curtain; Figures 4Cto
4M 40, 4Q and 4S are pattern draw ngs 20 V\/mch |Ilustrate a variety

of enbodi nents ta A ‘gﬁ,t% nd 5J are
pattern draw ngsoq'&/hlig i %*gté?erat g'rsot%%u d| séofé(?he S E}%‘F curtain;
Figures 6A to eﬁt{éﬁg@ s‘iﬁﬁ%g &l ustrat e 5 other

c

enbodi ment s of utt urtarn, él gur es' 7A and 7B are respectively a
front elevati onal VI ew and a side cross-sectional view which illustrate

Other and further objects, feaf.ures and advantages of
5 the invention will appear more fully from the
followipg description, by way of example only, of
embodiments of the invention described with reference

to the accompanying drawings in which:-

10 Figure 1 is a schematic front elevational view which
illustrates a shutter for a building;
Figure 2 is a perspective ~view which illustrates
a portion of a shutter curtain;
is5
Figure 3 illustrates the operation of the shutter
- curtain;

Figures 4C . to 4M, 40, 4Q and 4S are pattern drawings
20 which - illustrate a variety of embodiments of the

shutter curtain;



a main slat; 10 Figures 7C and 7D respectively are a front elevational view '’
and a side-cross-sectional view which illustrate a sub-slat; 15 - Figure
7E is a side cross-sectional view which illustrates a state where the
slats are connected; Figures 8A to 8C are side cross-sectional views which
illustrate a variety of states in each of which slats 20 are connect ed;
Figures 9A and 9B respectively are a side cross- sectional view and a
top elevational view which -6- illustrate the main slat in the form of
a U-like- shape; Figures 9C and.9D respectively are a side cross- 5 \_/
sectional view and a top elevgtlonal view which illustrate the sub-slat

in the for ( i |de
el evat i onal Fﬂ%v V\hr%:ﬁl 'ds ?125 %%hggﬁ%eﬁ eregfhe sfats in the
form of the1waPPyfs Sank’ &Bﬁ%ﬁh&i\?z e thansasited chictas; O9F is an

enl arged cross-sectional view

Figures 6A to 6D are pattern drawings which illustrate

5 .other embodiments pf the shutter curtain}

Figures 7A and 7B are respectively a front elevational -
view and a side cross-sectional view which illustrate g
a main slat;
10 |
Figures 7C and 7D respectively are a front elevational
view and a side cross-sectional view which illustrate

a sub-slat;

15 Figure 7E is a side cross-sectional view = which
illustrates a state where the slats are connected;
Figures B8A to 8C are side cross-sectional views which
illustrate a variety of states in each of which slats

20 are connected;

Figures 9A and 9B respectively are a side cross-

sectional view and a top elevational view which



il'lustrates. a junction; 15 Figures 10A to 10E are perspective Views

which illustrate fastening menber s f or med I n the sub-slats; 20
Figure 11A is a side cross-sectional view which illustrates a

nodi fied main sl at; -7- Figure 11B is an enlarged cross-sectional view
which . illustrates a junction for connecting the nodified main slats; 5
Figures 11C and 11D are enlarged cross-sectional views which illustrate
variety. of exanples of a junction; Figures 12A and 12B are
pattern<draw ngs which 10 illustrate exanples in which the shutter
curtain is accommodat ed when openéd; Figure 13A is a schematic side

el evational vie ' LLlustrates.a s er h Ltkaln is
bei ng 15 V\D\lfly‘l"]l |s(r;1cq'glt'%or§vé%d Irﬁréaﬁ%erg‘g\néfh 'rgﬁés&@%é(ﬁetﬁgfgﬁgg faci ng
out froma coil ;gzsuire 13B is a partially enlarged view which

illustrates this state:

ot

10

i5

20

.Figures 9C and 9D respectively are a side cross-
sectional view and a top elevational view which
illustrate the sub-slat in the form of the above-
described shape;

Fiqure 9E is a side elevational view which illustrates
a state where the slats in the form of the above-

described shape are connected;

Figure 9F is an enlarged cross-sectional view which

illustrates a junction;

Figures 10A to 10E are perspective views. which
illustrate fastening members formed in the

sub-slats;

Figure 1l1A is a side cross-sectional view which

illustrates a modified main slat;

a



E

20 Figure 14A is a schematic side elevational view which illustrates a
state where the shutter curtain is wound reversely wth backs of the

slats facing out froma coil; -8- Figure 14B is a partially enlarged
view which illustrates the above-described state; Figure 15 is a side
el evational cross-sectional view 5 whi ch illustrates another

enbodi nent of the shutter curtain; Figure 16 is an operational view which
illustrates a state where the shutter curtain is wound to forma 10
coi |l -1i ke shape having a small di-aneter; Figures 17A to 17D are enlarqgg
cross-sectional views which illustrate a variety of junctions; and 15™
Figures 18A 14 ayS| ag%gaa | 33 | vi ews whi ch
illustrate m)Fl | gd 2% Z{sgtasr-? e%g e ri'ngw%seﬁl%ié&r g\?'m%}lﬂgg?i&rlef erence
numeral 1 repnRsephted &Muddtiicn!l ek coRfiectisiy! the hBHiffedl
bui l ding, the shutter curtain 1 being wound on a take- up drum 2 suitably
nmount ed abovemedn spatspng of the building. The shutter curtain 1 is arranged
in such a '

5 - Figures '11C and 11D are enlarged cfpss%éectional views

which illustrate a variety of . examples of a

junction;
. | . . o’
Figures 124 and 12B are pattern drawings which
10 illustrate examples in which the shutter curtain is
accommodated when opened;.
Figure 13A is a Schematic side eleva#ionalgview_which
illustrates a state where the shutter curtain is being
15 wound in a forward manner with fronts of the slats
facing out from a coil;
Figure - 13B is a partially enlarged view which QJ

illustrates this state;

Figure 14A is a schematic side elevational view which
illustrates a state where the shutter curtain is wound
reversely ﬁith backs of the slats facing out from a

coil;



manner that .it is guided by guide rails 3 disposed on -9- the two
sides of the opening so that it can be noved vertically in order to open
or close the shutter. The shutter curtain 1 conprises main slats 4, each of
5 “which is made of arigid material such as netal exenplified by
steel, alumniumand the Iike or a synthetic resin each of which is

enpl oyed in a conventional shutter curtain, and sub-slats 5 which are
made of a material having a relatively weak 10 rigidity and
relativéhy high elasticity such as %a;ing steel, a synthetic resin and

the |li ke and which are connected bet¥ween each main slat 4. That is, each of

the main slats 4,and th ubs:sl ats 5 o | diqg;p_t_' _

enbodi nment , arra%’gﬁﬁtetgébelginétféa’;’fjbarlr%y 'o%n% al plate. '%%crhtm
confronting end | r a§ggﬁ$ Jgigp. .in.a flat-lock seam
state so that tké?igﬁé¥ggﬁgt§h and éﬁéégj -S a?ggﬁé'are integrally
connected to one another. The 20 shutter -curtain 1 thus fornmed in
series can be wound to the take-up drum 2 in such a nmanner that the

sug-sl atsd 5 hawighree! asi vebya \wide dlidiatiional areselswdticaidly wigwor med
and curved. --

5 which illustrates another embodiment of the shutter
curtain;
s " Figure 16 is an operatiénal view which illustrates a

state where the shutter curtain is wound to form a

10 coil-like shape having a small diameter;

Figures 17A to 17D are enlarged cross-sectional views

which illustrate a variety of junctions; and

15 Figures 18A and 18B are side elevational cross-

sectional views which illustrate modified sub-slats.

Referring to the drawings, reference numeral 1
represents a shntter curtain for a shutter for a
20 building, the shutter curtain 1 being wound on a take-
up drum 2 suitably mounted above an opening of the
building. The shutter curtain 1 is arranged in such a
manner that.it is guided by guide rails 3 disposed on



--10- According to this enbodi mrent of the present invention constituted as
descri bed above, the opening is opened or closed by noving the shutter
\curtain 1 upwards or downwards, this nmovenent being guided by the guide 5
rails 3. According to the shutter curtain 1 thus- formed, the presence
of undesirable gaps in the junction portions between connected slats can be
el i m nat ed, t he gaps being involved I n t he conventional structure
in which the rigid slats are 10 connected by utilising interlocking in
such a manner that the rigid glats can be folded. As a result, tth)
generation of noise due to col I Tsion between adj acent slats can be avoi ded:

the noi se i gngengjctt itdsleBs! e Yl iy isd BRkEJ1r APEIYS Govekrsed or when

it is 15 exposed ore, a silent shutter

exhi bi ting véﬂicéﬂf&n B%erato bephdrflicd c1o8@Nthe Pemadiesd i t ut ed.

Furthernore, since the gaps can be elimnated fromthe junctions between
the slats, the shutter curtain according to this enbodi nent possesses 20
advantages in ternms of preventing fire, stopping snoke and sound
i nsul ati on.The shutter curtain 1 comprises main slats 4, each of

5 "which is madg of a rigid mate:ial _suéh_as metal
exemplified by steel, aluminium and the like or a
synthetic resin each of which is 'empIBYgd. in a
conventional shutter curtain, "and sub-slats 5 which— -
are made of 'a- material having _a:'relapivelylweak -—'
10 rigidity and relatively"high elasticity such as spring
steel, a synthetic resin and the like and which are

connected between each main slat 4. -

That is, each of the main slats 4 and the sub-slats 5
15  is, according to this embodiment, arranged to be in
the form of a flat plate. Their two confronting end -
portions are fastened to each other in "a flat-lock
seam state so that the main slats 4 and the sub-slats ‘-
5 are  integrally connected to onef another.  The
20 - shutter curtaih-l thus formed in series can _béf wound
to the take-up drum 2 in such a.manneflthat the =
sub-slats 5 having relatively weak frigidiﬁy are
elastically deformed and ctirved. ' o



In -addi ti on, the shutter curtain according to this enbodi nent i s wound
onto the take-up drum2 in such a manner that the sub-slats 5 having
el asticity and flexibility are bent in place of the main slats 4. 5

Ther ef or e, it can be snmoothly wound to form a coil-Ilike shape
simlar to the conventional structure having interlocking connections.
Furthernmore, since the shutter curtain according to 10 this

enbodi mrent can be bent to be adapted for both forward winding with
fronts othe slats facing .away LrepnLhe take-up drum and reverse w ndi ng
with fronts of the slats facing the take-up drum it can be wused in a

manner  simlar addordit®f toOthid eABSEheNVEf the pres@he’ | Dwlettidny/pe

shutter curtain. Therefore, no problemw || arise with the shutter
curtai n accor di ngpristiithitedemheddasetibdd) calipvescthe opaning dis dpengidt
limted to the 20 above-descri bed enmbodi nent if the structure

is arranged i n sech cdossdnebyt imetring hehe Shattterosartaingl rugwexrdeclor st rong
rigidity, that is the nmain slats and slats possessi ng relatively weak
rigidity but posiswianglsgl athisi moyementiibeing guidedsuby sithe ouide
| S rails 3. According to the shutter curtain 1 thus-
forméd, -the presence of undesirable gaps in the
junction portions betweéﬁ connected slats can be
eliminated, the gaps being involved in the
conventional structure in which the rigid slats are
10 connected by utilising interlocking in such a manner
that the rigid slats can he.foldéd. As a result, the
generation of noise due to collision between adjacent
slats can be avoided: the noise is.generated'when the
shutter is being opened or closed or when it is
15 exposed to the wind. Therefore, a silent shutter
exhibiting low noise for a building can be
constituted. Furthermore, since the gaps can be
e eliminated from the junctions between the slats, the
shutter curtain according to this embodiment possesses
20 advantages in terms of preventing fire,-étopping.smoke

and sound insulation.



-12- used in series to formthe shutter curtain. Therefore, other
structures shown bel ow may be enpl oyed. Thus the shutter curtain may be
structured according 5 to enbodinents the pattern of each of which is
shown in Fig.4 to 6. Referring to each of these pattern draw ngs,
continuous lines showthe rigid main slats and the dashed |ines show the
relatively elastic sub-slats. Referring to Fig.4, enbodi nent s are 10
respectively arranged in such a manner that both the main slats 4 and the
sub-slats 5 are in the form of =fbht=pl ates (see Figs.4C and 4D). Anot\hgir

structure is _showy in which the main slats and/or the sub-slats are
general |y zAn kadditiony gséheecshyiten surtpin aggording to fksher structure

is shown which,ig.arranged i n . such a.manner that the main slats and/or the
sub-sl at's ar STHRFLPE 18 WOHAHONTR, L, Lekestp | G @i 48 a¥eh o 4y ot her
structures as _nodifigations to_the .U-shape facin i_de.arg _shown which are
arranged in 1aeRes t ﬁéﬁne?“?'l’*ﬁi‘tattshegnnhv- 'gteéagﬁa‘f'bﬂ;yt sub-slats
are respect | yglys GPALALIK BERE] 17 NAREY bR CERSS Rl | SlacgCg circular in
cross section, -generall y - shape +| € a sl ne Wave I'nN cr.0Ss-sectlion, zigzag
shapedg i n c&ﬁg}ef&g'i on jandegRstsd | %@tﬁi&cr‘ﬂﬁﬁx&eﬁ&i Ofpimweq Figs. 4l
coil-like shape s;ijnilar to the conventional structure N

“having interlocking connections.

Furthermore, since the shutter cﬁrtaix’; accordihtj to
10 this émbodim_em_:_ can be bent to be adapted fb_r both
forward winding w.\.th fronts of the siat_s fac:.ng ﬁwéy
from the take-up drum and reverse winding with froﬁts
of the slats facing the take-uf_) drum, it can be ﬁsed_
in a manner similar to that of a éohffégtién;ﬁl
15 interlocked- type _shutter curtain. | Therefore, . no
problem will arise with the shutter curtain. accbrding
to' this énbodhtent. | :

The present invention is not lmu.ted to  the
20 above-described embodiment  if the structure is
arranged in such a méhner that the .slai_:s po:sse._s.sihg_
relatively strong rigidity, that is the mam s.lai:'.s and
slats possessing '- relatively weak rigidity bui:

possessing elasticity, that is, the sub-slats are



-13- to 4M.. Furthernore, another structure is arranged in. which a
plurality of the main slats 4 or the sub-slats 5 are connected in series’
(see Figs. 40 and 4Q . In addition, a structure is shown in which the
sub-slats 5 5 are longer than the main slats 4 (Fig. 4S). Furthernore,
a structure in which the main slats .4 are hollow (see Figs. 5Ato G | and
J), may be enpl oyed. 10 Fig.6 shows a shutter curtain having slats which
are U-shaped in cross section defining recesses or hollow portions which
may be~filled with heat insul gtﬁlg_materi als 6. In this case, any
structure may be selected froma “group consisting of a structure in 15
whi ch the rece ril f | | Arfhfnfl &%"fn h the heat
i nsul ating nmat Z"%lggl gﬂ %é%%e%ﬁi tégg‘}&;@‘é; ss‘ﬁ’fﬁ%fs:ufe | nﬁ‘V\hi% t grrgécessed
portions of th - o4 | | \ OM ulating materials
(Fig.6B) and g)é%?r é%?‘tsjérte&el%;\% |chﬁglt%%td2&gtlﬂﬁ re jéssed portions of
the main slats 4 and the sub-slats 5 are filled with the heat
insulating nmaterials 6 (see Fig.6QC). In a case where the sub-slats are
filled wth tins Bhetshutted SurBdinthsy i S strutturéd prafcordihg t hat the
heat insul ating

S to embodiments the pattern of each of which is shown

in Fig.4 to 6. Referring to each of these pattern
drawings, continuous lines show the rigid main slats
and the dashed 1lines show the relatively elastic
sub-slats. "Referring to Fig.4, embodiments are
10 respectively arranged in such a manner that both the .
main slats 4 and the sub-slats 5 are in the form of
flat plates (see Figs.4C and 4D). Another structure is.
shown in which the main slats and/or the sub-slats are
generally z-like in cross-section (see Fig.4E).
15 Another structure is shown which is arrahged in such a
manner that the main slats and/or the sub-slats are
generally U-shaped in cross-section (Figs.4F to 4H).
Other structures as modifications to the U-shape
facing side are shown which are arranged in_ such a
20 manner that the main slats and/or the sub-slaté are
respectively generally & shaped in cross. section,
semicircular in cross section, generally shaped like a
sine wave in -cross section, =zigzag shaped in cross.

section and castellated in cross section (see Figs.4I



-14- material is an elastic material so that the sub-slats may be bent as
shown in Fi.g. 6D. The heat insulating material nmay be selected fromfoam or
non- f oamed synthetic resin materials exenplified by a5

pol yuret hane resin material (which nmay be a hard naterial, a sem -hard
material or a soft material), a denaturated polyisocyanurate resin materi al
whi ch exhi bits excellent heat insulating characteristics, a polyethylene
resin material, a polystylene resin 10 material, a urea resin
material, a phenol resin material _or a polyvinyl chloride resin \y;
material. Furthernore, the foll W ng heat insulating materials may be™

enpl oyed sol [, FRreéheAaRss | eHBRE néﬂni?&%- s oValL) ubher material s
possessi ng e%')s@tﬁiacit'y 15 su'c)ﬁénsas nat ur a rub%gr%ir‘l%%t etic rubber;
various i NONGRARIKC ahpahrh NS Af theRah| SltsSUCBr 8he Wili14pgl . rock
wool, calcium silicate, perlite and vacuumite; natural heat insulating
material s s lams cofhkctaddirdeiiicttt paedl Figechagsamealg)y.nsehati ng 20
brick. The heat insulating nmaterial nmay be fastened to the slats by -
utilising theddidieni,veasstangiireofist Showmtiar whlichnthdeuwnsiaes, for
exanpl e, the polyurethane resin material which is exhibited during the
chem 6&al -5 are longer than the main slats 4 (Fig. 48). . - .

Furthermore, a structure in which the main slats 4 are

hollow (see Figs. 5_A to G, I and J), may be employed. Q

10 Fig.6 shows a shutter curtain having slats which are
U-shaped in cross $ection defining recesses or: hollow
portions which may be filled with heat insulating
materials 6. In this case, any structure may bé
selected: from a ~group consisting of a structure in.

15 which the recessed portions of the main slats 4 are
filled with the heat insulating materials 6 (see

Fig.6A), a structure in which the recessed portions of

<

the sub-slats 5 are filled with the heat insulating
materials (Fig.6B)  and a structuie- in which . the
20 recessed portions of the main slats 4 and the
sub-slats 5. are:  filled with the heat insulating
materials 6 (see Fig.6C). ' In a case where . the
sub-slats. aré_ filled with the  heat insulating.

materials, it is preferable that the heat insulating



réaction to-formthe resin. In addition, one or a - 15 - plurality of
known net hods shown bel ow can be selected to fasten the sel ected heat
insulating material onto the slats: adhesion, pasting, welding, fastening
and securing by using fixing nmenbers such as bolts, pins, 5 SCrews,
rivets or the like. As a nmeans for connecting adjacent slats together, a
vari ety of known connecting nethods exenplified bel ow may be enpl oyed:
rivets 7 may be used (see Figs. 4D 10 to 4F, 41 to 4M 40, 4Q and
4S, Fi®w 5F); alternatively ‘th ¥ may be connected by a
flat-1ock-seam method. The structure5 Tn which the slats are in the

form of the flﬁté%?a?ﬁéi%ggr?:?%%ﬁguﬁ&éﬁ :s?],ht},ge w..gﬁﬁ.gﬁtg he

formof the 15 € arrange such a manner at the

slats are connec,fl?fl 1IN aﬂt%g_verasrrgﬁg%- iR9R 695 ThaChedP imdSlatilg (his

results in excellent wea ring characteristics. The structures, 7 n which

the rivets are Ryl nad sy f be t Be16b8sE, fRh FoamhOBR | AomDfoamed i US.

41,4J and 4K, be arranged in such a manner that the two confronting sides
of the slats forsgsmanid on aesihol dedaterialiso dexbmplibted tibyekness to

TPTOYE 5 polyurethane resin material (which may be a hard
material, a semi-hard material or a soft material), a
denaturated polyi;ocyanurate resin material which
exhibits excellent heat insulating characteristics,  a
polyethylene resin maferial, a polystylene resin

10 Imaterial, a urea resin material, a phenol resin
material or a polyvinyl chloride resin material.
Furthermore, the following heat insulating materials
may be employed solely or in a properly combined
manner: various rubber materials possessing elasticity

15 such as natural rubber and synthetic rubber; various
inorganic heat insulating materials such -as glass
wool, rock wool, calcium silicate, perlite and

A vacuumlite; natural heat insulating materials such  as

cork; and brick materials such as heat insulating
20 brick. The heat insulating material may be fastened to
the slats by utilising the adhesive strength of the
material in the case of, for example, the polyurethane
resin material which is exhibited during the chemical

reaction to form the resin., In addition, one or a -



the strength of the connection. -16- In a case where the main and

sub-slats are in the formof flat plates, means for connecting the
slats together to forma structure as shown in Fig.7 may be enpl oyed.
That is, end portions of the maiin slats 4 5 are folded twice to form

grooved receiving portions 4a and 4b. Each grooved receiving portions 4a
and 4b respectively defines a recess which faces or opens onto the adjacent
sub-slats 5. Then, the end portions of the sub-slats 5 are inserted into
the recesses and 10 fastenedsin to the grooved receiving portio iida
and 4b, so that the thus-forne shutter curtain 1, in which the Slats

mechani sm  PAPCREEey of dmihe fEuAfl SBd°BRIoN Un peletlidhed (T
as follovs: t§ SEabsn Ol 3e38LE0 RS ifGulifing HalBEiATD S Of O0ved
nd 4b, y a 'S

receiving portions 4a a separ at ed tance A from each ot her,

and facing the 1§t ffhesiBi, Dpadehingy wel@fid, Fastbiitngf asjeni ng hol es 4c

having a width B neasured in {he direction in which 20 the separation
of the fasteacagingi®y wisings fiRény mishbebsbsatittas bolles, a paid.es of
fasteni ng nmenbers 5a forne

5 -screws, rivets or the like. '

As .a means for connecting adjacent slaﬁs together, a
variety of known connecting methods exemplified below
may be employed: rivets 7 may be ﬁSedi(see-Figs; 4D
10 to 4F, 4I to 4M, 40, 4Q and 4S, Fig. SF);
alternatively  they = may be -ddhnééted by a
flat-lock-seam method. The structures in which . the
slats are. in the form of the flat shape and a
‘structure in which the same are in. the:. form of . the
15 z-shape - may be arranged in  such a manner that the
slats.are connected in a louver manner (sée Figs. - 4C,
4D. and 4E); this results in_excellehﬁ.weathering”
. characteristics. The structures, in which the rivets A
are employed to fix the. slats, majr, "as shown in
20 Figs.4I,4J and 4K, be arranged in such a manner that
the two confronting sides of the slats for comnection:
are folded over to double their thickness to improve

the strength of the connection.



by enbossing (pressing and cutting) in the two end portions thereof, the

fastening nenbers 5a are spaced -17- apart at half the wdth of the
fastening holes 4c (i.e. B/2 apart). As shown in Fig.7E, the |ower
end portion of the 5 sub-slat 5 is push fitted into an upper:

grooved receiving portion 4a and the upper end portion of the sub-slat 5
Is simlarly inserted into a | ower grooved receiving portion 4b in such
a nmanner  that the fastening nmenbers 5a are fastened in the correspondi ng
10 festening holes 4c. As a regujg,. the.main slats 4 and the

sub-slats 5 can be connected in series and prevented from being

separated. In thr stéakd WikreheheChash dnd ethblsQads acki 18 ©fe tfigm

sub-slats 5, when the shutter curtain 1 has been closed, can be nmade to
act 15 i n thefpl At ofpliatesl,acemepand e.folt sconnketingn sheit ss¥atand t he
sub-slats 5 are easy.to connect together. The application of excessive
| oad to the benttpgethemns, toMfoch hagrtrmstwtecast ishownr dot Big. 7 snay tenged so
that junctions between the main slats 4 and the sub-slats 5 20 are bent
toward the insidemployed. [Ehatdisg, end portionsyofvshecyain skt tidg in
a strong structure. _ . .
are folded twice to form grooved receiving portions 4a
and 4b. Each grooved receiving portions 4a and 4b
respectively defines a recess which faces or opens
onto the adjacent sub-slats 5. Then, the end portions
of the sub-slats 5 are inserted into the recesses and
10 fastened in to the grooved receiving portions 4a and
4b, so that the thus-formed shutter curtain 1, - in
which the slats 4 and 5 are connected in series, can
be assembled. In this structure, a mechanism for
keeping the subeslats $ in place in the structure is
15 as follows: A series of fastening holes 4c are formed
in the gfbovéd receiving portions 4a and 4b, separated
by a. distance A from each other, and facing the inside
(g of the building, each of the fastening holes 4c
" having a width B measured in the direction in which
20 the separation of the fastening holes 4c is measured.
Sub-slat S5 has a series of fastening members Sa formed
by embossing (pressing and cutting) in the two end

portions théreof, the fastening members 5a are spaced



Furthernore, since the junctions between the slats 4 and 5 are not
exposed to the outside of the building, the shutter | ooks good. The sane
feature assists crine 18 prevention and corrosion prevention.
Furthernore, since the fastening nenbers 5C are inserted and fastened into
the fastening holes 4, wundesirable |ateral displacenent can be
prevented. Therefore, a 5 need for providing netal end stoppers:-as
are necessary in the conventional structures, in whi ch t he

i nterl ocking connection method J g7eapl oyed for the pur pose of prevenkng
the lateral deviation of the slats, can be elimnated. 10 The
structures apagdn ath half ghRA widBh aof R fasteadingy AblesBycal so be
used for connecting the flat slats together Fi g. 8A shows an enbodi nent
i n which recdiiviengBgRoapast ¥d and 5d opening downwards- are 15

formed in the lower end portions of both the main slats 4 and the
sub-slats 5. The upper end portions of the. adjacent slats 4 and 5 are

inserted into the receiving grooves 4d and 5d thus- f ormed. In the
above- descri B&d. sbawe, inj iFig TEqonthe elfvwen @nd pextion of the :
5 - sub-slat 5 is push fitted into an_.upper_g:ooved

receiving_portien 4a and the upper end po:t;on_of the
sub-slat - 5 is-eimilarly inserted into a lower grooved
receiving._portien 4b in such a manner that the
fastening members 5a are fastened in_the corresponding
10 fastening holes 4c. As a result, the main slats 4 and
- the sub-slats 5 can be connected . in . series and
prevented from being separated. In the structure thus
constituted,_ldads aecting on<the sﬁb-slats_s,_whenxthe
shutter curtain 1 hae.been closed, can be made to act
15 in the plane of the face plate. AlSo) the main slats 4
and the sub-slats 5 are easy to connect tqgetheg, The
application of excessive load to the bent portions,
which happens when the structure is arranged | so that o’
~junctions between the main slats 4 and the sub-slats 5
20 . are bent toward the inside of the building, can be
prevented, resﬁlting in a strong st;uctu:e.
?urthermore, since the junctions between the slats 4
and 5 are net exposed to the outside of the building,

the shutter looks good. The same feature assists crime



20 . fastening claw nmechanisnms in order to prevent the separation of
the slats 4 and 5. -19- Figs. 8B and 8C show enbodi nents in which curved
portions 4z extend towards the inside of the building fromthe grooves 4a
and 4b so as to increase the apparent thickness of the slats 4 and 5.
As aresult 5 contact between the overlapped -slats, whi ch takes
place when the shutter curtainis wound onto the take-up drum 2, may
be preveated. Fig.8C illustrates another enbodiment in which receiving
grooves-ge are forned in the two end1 ortions of the main slats 4, 10

the cross section of the receiving %roove 4e defined by a pair of

paral l el lines nds f C 4 dslda ng  a
cylindrical ﬁ@és EX gﬁdlnahaalgﬁqhgﬁQh{ pE?GeﬁF the © I nner é%% of the
receiving gr oov%n@gt rmgc_g nln%be&grtsgnsar@_se iserted Nanihe form

of cylindrical ribs are orne |n t e two end portions of the sub-slats

5. The fastenfdatemed | @Rto Sthealfastldning Nheléde 4/ oqublesiaadlet he main
slats 4 while preventing the separation of the slats 4 and 5. 20

lateral displacement can be prevented. Therefore, a

5 need for providing metal end stoppers as are necessary
in the conventional structures, in  which the
interlocking connection method is -employed for the
purpose of preventing the lateral deviation of the
slats, can be eliminated.

10
The structures shown in - Figs.8A, - 8B  and - 8C
respectively may also be used for connecting the flat
slats together. Fig.8A shows an embodiment in which
receivihg grooves 4d and 5d opening downwards -:are

15 formed in the lower end portions of both the main
slats 4 and the sub-slats-5. The upper end portions -
of the adjacent slats 4 and 5 are inserted into the

s receiving grooves: 4d and 5d thus-formed. In - the

above-described case, it is convenient to utilise
20 fastening claw mechanisms in order to prevent the

separation of the slats 4 and 5.



e

A structure in which the main and the sub-slats 4 and 5 are generally
U-shaped nay enpl oy the follow ng connecting nmeans w thout using rivets. As
shown in Figs.9A to 9D, the two end portions of the main slat -20- 4
have groove portions 4f which extend into or towards the inside of the
bui |l di ng, with openings of the grooves facing outside of the building.

Hol es 4g are fornmed in the groove portions 4f. In addition, the two 5

end portions of the sub-slat 5 have fastening portions 5f which project
towards the inside of the building' the fastening portions includé
tongues 5g. The fastening portro'g 5f of the sub-slat 5 are insert%ﬁf

into the recepgy] r 2l t LoNS 4%m8% %ﬂgi i B, sl gf s curvbg | N such a
manner -t hat F%ggg%%g%g‘\s&%gef |1:§B|Bﬁ t he % es"%g 28 tﬁ%’fé?hec main slats 4
and the sub-shais;Sndll 9.CerRankefowdbls SiRS i@lsilibcof! BB R @pd 49 and
positional relationship between the arranged elenments is simlar to that
of the enbodi feoh SHW\WYroowebi da’and5 4b sdiUast Neos| Bcremsh wfe Which is

general ly U-shaped in cross section can be easily connected to each other
by means whi cappasentpr ehdcknespaofit tha sfatishd ahdtS. f rasnaamsulither .

5 - contact between the overlapped slats,,_.vhigh takes
place  when the shutter curtain is wound onto the
‘take-up drum 2, may be prevented. Fig.8C illustrates
another embodiment in which.receivingugrboves 4e are e
formed in the two end portions of the main: slats 4,

10 ‘the cross section of the receiving groove 4e defined
by a pair of parallel lines_which_expands to form a
circular shape, thus defining a cylindrical recess
extending along the slat at the inner end of the
receiving groove. Furthermore, fastening portions Se

15 in the form of cylindq-:iéal ribs are formed in the two
end - portions of the sub-slats 5. The fastening
portions b5e  -are slid into the grooves 4e of the main
slats 4 while preventing the separation of the slats 4 -/
and S. | |

20
A structure in which the main and the sub-slats 4 and
5 are generally U-shaped may employ the following
connecting .means without using rivets. As shown in

Figs.9A to 9D, the two end portions of the main slat



20 . Oher structures may be enployed in which holes and fastening
portions are forned in the slats for the purpose of connecting themto
each other. Fig.10A shows an arrangenent in which a fastening nenber 5H is
f or med in the sub-slat 5 is which nenber is -21- constituted by
a pair of opposed projecting elenents forned by making an "H' shaped cut
in an end of the slat to formtwo opposed flap el enents and bending the
free ends. of the opposed flap elenents out fromthe 5 pl ane of the
end of S§the slat in a directiogn perpendicular to the |[|ongitudinal
axis of the slat. Also in this case, 20tte di spl acenent of the slats in

the lengthwise .direction of the slat_as ywell as e, separatlo f the
slats can be assé bﬂ ﬁ§Hx'?Bs i ¥hieh ?ékﬁﬂél Flown in

Fig.10B whi ch , 5 th t 5
rggpectlbgly Lgv efgﬁﬂd? Qﬁpgngﬁ%éign?5l {ﬁanc X ofu S%@ecutting
and which are arr | NeSe Eagrokh%% ?ﬁ%j%& (i %otlghs an%dl nent,

the left 15 S as of |n FI'g fastenlng
i's moderately '“%&:ﬂ@d ﬁﬂg?@géa%esbdeuénsswepm ddaliioad enayt&éomthe

pl ane of the end portion
5 end portions of the sub-slat 5 have fastening portions
5f which project towards the inside of the building;
the fastening portions include tongues 5g. The
v ' fastening portions 5f of the sub-slat 5 .are inserted
into the receiving groove portions 4f of the main slat
10 4 in such a manner that the tongues 5g fit in the
| holes 4g so that the main slats 4 and the sub-slats 5
 are connected. The size of the elements 5g and 4g and
éoSitional'relationship between the arranged -elements
is similar to that of the embodiment shown in Fig.7.
15 Thus the slats, each of which is generally U-shaped in
cross section can be easily connected to each other by
means which also prevent separation of the slats  from

each other.

20 Other = structures may be employed in which holes and
fastening portions are formed in the slats for ‘the
purpose of connecting them to each other. Fig.l10a
shows an arrangement in which a fastenxng member SH is

" formed in the sub-slat 5 is which member is



slat. In the enbodinent - shown, novenment of the sub-slats 5 to the
|l eft wwth respect to the position 20 of the main slat -4 is allowed
after the slats 4 and 5 have been connected. As a result, an advantage can
be realised in that any one of the main slats 4 and the sub-slats 5 can
be renoved and exchanged, I f necessary. An enbodi nent shown in Fig.10C
I s arranged -22- in such a manner that fastening nenbers 5j, each of
whi ch has two side portions which curve away fromthe plane of the end
portion of the sub slat 5, are fornmed in the sub-slats 5. According,”

Erong

this enbodi nent, si de rmo#dnent  of the sub-slats 5 sideways
t he | ongi tudi nal  axi f the mgin slats 4 Thu an of the main
slats 4 or sﬁenémgteﬁ & P03 OB X AHOERLAS | plamRta sy ).

such 5 mannertCERRL ?ﬁﬁiiﬁwﬁﬂehﬁef “egane -'%%nipee- 3 fBat R
oder st Y WD sou s Bopobdichidh ERkidEs poiBlpatng endS (17
di rection inigpedhi ghad h%ﬁ“'%h’i! 8pposbd £Di|lchehts. out'ff&hta?e
Furt her nore, only the portion
5 : plane of the end of the slat in a. direction
perpendicular to the longitudinai axis:of-the=slat.
“Also in this case, the displacement of_ﬁhe- slats . in
- the lengthwise--direcfibn of the slat a$”ﬁel1 as the
separation of the slats can be assuredly prevented;
10 ‘Another embodiment is shown in Fig.10B in which the
two fastening portions 5f of the . -sub-slat.. 5§
* respectively have raised fastening members 5i - which
are formed by cutting and which are'arranged,in such a
manner that one side (in this embodiment,':-the--left
15 gside as oriented—in Fig.10B) of the fastening member
5i is moderately inclined and another side is steeply
" inclined away from the plane of the end pbrtion of the
slat. In the embodiment shown, movement .of the o
'~ sub-slats .5 to the left with respect to the position
20 of the main slat 4 is allowed after the_siats 4 and 5
have been éonnected‘ As a result, an advantage'can be
realised in that any one of the main slats 4 and the
sub-slats 5 can be  removed and exchanged, if
necessary. An embodiment shown in Fig.loc.is arranged



sub-slat 5 opposite to its insertion portion into the hol ding groove
portion 4F is ‘expanded to forma step portion. As a result, only
| engt hwi se novenent of the sub-slat 5 with respect to the position of the

20 main slat 4 is allowed. A devel oped connecting pattern shown in
Figs. 11A and 11B may be enployed in which the receiving grooved portions
af , arranged simlarly to t he -23 - above-descri bed
enbodi nent s, are formed in the main slats 4. In Figures 11A and 11B,

curved wfasteni ng nenbers 4h and 4iéﬁ§tend_fron1the confronting end
portions of the main slats 4 to rea The nmiddle of 5 sub- sl at

eath ot her as. it SRR A Ald et Rectonifh nbtHSH %y, D oo %.Z“h”‘
the shutter cur l%hd‘i‘\% M %dsf@é’vq?#l?i%r&“@r}ﬁhﬁtéuf@éi%ﬁé f“?’ﬁ‘ F:%astlc

mat eri al which 0oes not possess resistance to

Hovever the int gilafkiB0chb e AR o EHED8RB-dil@ns| dreditokiBa | 0f d

main slats 4 prevents the shutter curtain breaking even. if the sub-slats
S5 break, are hiff he ghib-sPats Csack actiridial stoUCthis® icmbddiwenk) Fig. 11C

I n mhich groove

5 side movement of the sub-slats 5 sideways along the
longitudinal axis of the main slats 4 is allowed.
Thus, any of the main slats 4 or sub-slats 5 may be
removed and exchanged, if necessary. Furthermore,
embodiments shown in Figs.10D and 10E are arranged in

10 such a manner that fastening members 5k and 51 - are
formed ' which ~ moderately expand in :the three
directions, that is, the two directions -'in  the
lengthwise direction of the sub-slat 5 and-  the
‘direction into which the sub-slat 5 is forecibly

15 inserted. - Furthermore, only the portion :of - the
sub-slat 5 opposite to its insertion portion into the
holding groove portion 4F is expanded to form a step
‘portion. As a result, only  lengthwise movement of

the sub-slat 5 with respect to the position of the
20 main slat 4 is allowed.

A developed connecting pattern shown in Figs.llA -and
11B may be employed in which the receiving grooved

portions 4f, arranged similarly to - the



15 portions 5m which include fastening holes 5n, are fornmed in the
sub-slats 5 and fastening portions 4m having fastening nenbers 4n are
provided for the main slats 4, so that they are connected in the opposite
manner to the above-descri bed enbodi ments. In 20 addi tion,

anot her structure is shown in Fig.11D in which. the end portions of the
sub-slats 5 are further folded toward the inside portion of the building to.
form stepped front ends 50 to which raised fastening -24- nmenbers 4Q
formed by cutting in the main S|% s 4 are fastened. The shutter cufain
1 thus connected is usually woun - onto the take-up drum2 in the

form of a ty dat as.that shown
n F o, 12n wisEverfetckibed, %@qﬁﬁ%‘ﬁ%ﬁ“ %%%ni%%ﬂ iR B3 e
accommmodatin | 48 RRY &ndY’ éﬁﬁ$éq ommodat ed’
in a horlz%ﬁfg 30 T %% onnD atlng ra% “8A IC co%nec sgmnth t he
guide rails mdmbees CYhVegnd ' aji S ex¢a@ndShEMEm tHe dﬂz&mﬁ%ﬁn Fahdg her nor e,

the direction in which the shutter curtain is nbved is not [imted to
the vertical pdirke6hs0Bf thdfairsRUkter 4 Ctd tAbdth aa@ Jmiad1&0 of he

5 -sub-slat ‘5. Adjacent fastening members 4h and 4i may
-be bent together to interlock with each other as- shown
in Figure llB. A structure may be employed in which
‘the shutter curtain described above has sub-slatg-made o
of  an elastic material which does not' possess

10 ‘resistance to heat and cold. Howevei'the interlocking
of the fastening members 4h and 4i of the rigid main
slats 4 prevents the shutter curtain breaking even. if
.the-:sub-slgts;.s. break, are burnt off ér -grack.
Another structure is shown in Fig.11C in which: groove

15 | portions 5m, . .which - include fastening_holes'Sn,.ate
formed in the sub-slats 5 and. fastening portions - 4m
having fastening members 4n are provided for the main
slats 4, so that they are connected in thé _opposite v/
mannex to .the- above-described embodiments. In

20 addition, another structure is shown in Fig.1l1D in
which the end portions of the sub-slats 5 aré further
-folded toward the inside portion of the 'building" to

form stepped front ends 5o to which raised fastening



15 . present invention can be oriented in a generally horizontal plane
and noved laterally to open or close, that IS, a so-cal |l ed '
“horizontally- novi ng shutter”. 20 The wi ndi ng of the shutter
curtain 1 onto the take-up drum2 will now be described. The shutter
curtain 1 having the slats 4 and 5 which are respectively U shaped in cross
section is wund onto the take-up drum2 in a "forward w nding state",

i n which.the -25 - open side of the U shaped slats faces the take-up
drum 2.  (Jj nsi de), and a "reverse W nding state", in which the open side
faces away fromthe drum The P eént invention can be enpl oyed

regardl ess of the w nding.5 i rect.ion. A Dr rdaxanpl gaf the
shutter curtai rf"ef'tﬁ?&nao Fﬂn{'%% b‘?o"{u\?\grlgﬁ\?\nlﬁd% |1‘igs'ﬁglt e wll now be
described. The gescription will be made about the shutter curtain 10 1
arranged as shown in ki g.9, conprising in series, main slats 4 nade of
the rigid material and sub-slats 5 nade of the elastic material. The

junctions (the portions in which the groove portions 4f and fastening
portion 5f are fst @hadte cepEdin & hdius cbahweted isaisually wound

5 onto the take-up drum 2 in the form of a coil. -a
variety of accommodation methods such as that shown in
Fig.lZA';here the shutter curtain 1 is accommodated in

a coil-like accommodating rail 8 may be used. The

- curtain 1 may also be accommodated in a horizontal
10 accommodating rail 8A which connects with the guide
rails 3 via curved rails as shown in. Fig.l12B.
Furthermore, the direction in which the shutter
curtain is moved is not limited lto the vertical
direction. The shutter curtain according to  the
15 present invention can be oriented. in a generally
horizontal plane and moved laterally to open or close,
that is, a so-called “horizontally- moving
"~ shutter".

20 The winding of the shutter curtain 1 onto the take-up
drum 2 will now be described. The shutter curtain 1.
having the slats 4 and 5 which are respectively
U~-shaped in éroés section is wound onto . the take-up

drum 2 in a "forward winding state", in which the



15 generally U shaped slats 4 and 5 are inclined in such a manner
that their front portions (end portions. in the -inside portion of the
buil ding) face upward since the arns of the U shaped slats are not
exactly perpendicular to the base of the "U'. Therefore, the 20 end
portions of junctions 9 and 10 of the adjacent slats on the inside of the
bui |l ding are positioned higher than the portions of the sane junctions
which are at the front of the shutter curtain as a result. Entry of water

into the junction when it rainq_?gn_be -26- prevented since water does
not flow uphill. Thus, the shutt®eér denonstrat es excel | ent 'ﬁf
weat hering CQEE_C LSLECSha 3o r L QOEe iNGe LN t ends
(ends of the 'o%e%ﬁ%s%fg?‘%ﬁ"e srhggel v%ggﬁg[r)%%?/ee% ' ?%#r?e in e main

Slats 4 are 0l Qahef Py Watlorblou | ASEY dtaed] | LN R Of the

sub-slats 5 can "easi be fitted within e receiving grooves 4f. In
addition, 10the bpeft 6886 FARISL hA9 foUR- Chéldrumh ar Q‘h‘eas?réé*éﬂ’ﬂ n
Fig.13B, bent in the forward winding state, the sub-slats 5 are .
noder at el y cynvesatibhl ecdmwr Beng emplloyed cegardlussaiof dhe windiwggui di ng and
supporting . ' :
5 direction. A preferred example of the shutter curtain

1l wound in the forward winding state will now be

descfibed.

(3_

The description will be made about the shutter curtain
10 1 arranged as shown in-Fig.S, camprisingi.in_.series,
main slats 4 made of the rigid material and‘éub—slats
5 made of the elastic material. The Jjunctions  (the
portions in which the groove portions'4£,and-fastening
portion S5f are fastened to each other) between the
15 generally .U-shaped slats 4.and S are inclined in such
a manner that their front portions -(end-.po:tions in
the inside portion of the building) face_upwaid since
the arms of the U-shaped slats are not .exactly -
perpendicular to the base of the "U". Therefore, the
20 end portions of junctions 9 and 10 of - the adjacent
slats on the inside of the building are positioned
higher thah the portions of the same junctions which
are at wthé front of the shutter curtain as a result.

Entry of water into the junction when it rains can be



actions perforned by the above-descri bed expanded 15 portion. )
Therefore, the sub-slats can be snoothly elastically deformed, avoiding

t he probl em which can arise where the front portions of the hol ding grooves
A4f are steeply bent exceeding their elastic limt. 20 - In addition, wien
the shutter curtain 1 is wound on to the take-up drum2 to forma coil, the
junctions 9 and 10 of the adjacent slats 4 and 5 are positioned in such a
manner that their inner (end) portions are higher than their outer
portions.. Therefore, when the  _-3Z-_sub-slats 5 are bent for w nding onto
t he tak?fup drum 2, the end portion of the Ilower junction 10 is a

di stance D fur&E@&eﬁﬁﬁ§.gaﬂgag?ﬁgggagééqﬁghqﬁgmeﬁ }iqﬁm%n the upper

junction 9. As™a res utter cturtain 1 1s wound, the

sub-slats 5 ar gpugiued andid@inytiBeesn a2 Ehdicllvher e t hguitheR@ngl ONs Of
t he upper junctions 9, which are the | eading portion when they-are wound,

are abutted artharacpepis€icsby the take-up drum 2 (or the shutter

curtain) | onto which 10 the shutter curtain 1 has been wound. At this

time, the end portions of the rear junctions 10 are defornmed in an idle
state in which they do not, substantially

5 Furthermore, since the front ends (ends of the:
openings) of the receiving grooves 4f formed in the
main slats 4 are folded to expand _outwand, the
fastening portions 5f of the sub-slats S5 can easily be
fitted within the receiving grooves 4f. In addition,

10 in a case where the sub-slats 5 are, as shown in’
Fig.1l3B, bent in the forward winding state, the
sub-slats 5 are moderately curved while fomming a
large circular arc due to the guiding and suﬁporting*
actions performed by the above-described expanded-

15 portion.  Therefore, the sub-slats can be smoothly
elastically deformed, avoiding the problem which can
arise where the front portions of the holding grooves

e 4f are steeply bent exceeding their elastic limit.

20 In addition, when the shutter curtain 1 is wound on to
the take—upldrum 2 to form a coil, the junctions 9 and
10 of the adjacent slats 4 and 5 are positioned in
such a mannér that their inner (end) portions are

higher than their outer portions. Therefore, when the



conme in contact withthe take-up drum 2 or the shutter curtain. Therefore, a
probl em which can arise in that 15 the end portions of the rear
junctions 10 are rubbed by the take-up drum 2 or the Shutter «curtain 1
and thereby danage the slats 4 and 5 can be avoi ded. The structure, . in
which the end portion of the 20 junction 9, which is the |eading
portion at the tine of the wnding operation, is projected toward
the inside portion over the end portion of the junction 10,7 which is
the ensuing portion at the time gfy Lhe winding operation, can be real i Sed,

according to an -28- enbodi nent shown in Fig. 15, by sinply changfng
the relativeghpugl6s0b ardBdrtNFo? @ oY e TakbaifSdiumr € usually
delivered froma 5 manuf act uri ng plan al ready ~ wound on to the

t ake-up drunmg,2théhendrportineds vehg i mkvyr dupirigtionundgt oigoran coils, the
di amet er of each of which is made to be as small as possible béfore they
are wound todibeantedi Dg fuirther 2 avaje fromarhd sirumhithahi theiend hat the 10
vol une of the coil nust be reduced so as to save space. In order to
prevent exceporviohbenfii the oipper jgugtsmtSBAaraenemljtunuhenmsh@ and 10

across the
5 shutter curtain 1 is wound, the sub-slats 5 are. curved

and deformed in a state where the end portions of the
upper junctions 9, which are the leading bq:;ign when
they are wound, are abutted and suppo#ted;_by the.' -
take-up drum 2 (or the shutter curtain).l onto which
10 the shutter curtain 1 has been wound. At this _timg,
the end portions of the rear junctions 10 are deformed
in an idle state in which they do not substantially
come in contact with the take-up drum 2 or”tﬁe_Shutter
curtain. Therefore, a problem which can arise in that
15 the end portions of the rear junctions 10 are :gbbgd
by the take-up drum 2 or the shntter__cuztain_.l._and

thereby damage the slats 4 and 5 can be avoided.

The structure,. in which the end portion of the
20 junction 9, which is the leading portion_dt,_the . time
of the winding operation, is projected toward the
inside portion over the end portion of the junction
10, which  is_'the ensuing portion at the time of the

winding operation, can be realised, according to an



sub-slat 5, which is elastically deforned, are positioned in contact

with each other within thei¥ 15 elastic deformation 1i.e. bel ow t he
elastic linmit, thus preventing further deformation of the sub-slat 5 beyond
the elastic |imt. As a result, when the shutter curtain is handl ed
solely in the manufacturing plant or the installing field, the two
junctions 9 20 and 10 across the sub-slat 5 conme in contact with each
other before the sub-slat 5 is curved past its elastic |limt after which it
woul d not, be restorable by the agpb'hcgtion of a | oad. - 29 - As a

result,™he sub-slat 5 can be proté&cted from damage. \Wen the shutter
curtain 1 is wuRdqoRbaet SAKEINP Pig.15 drﬂyrb,_ : e‘ggn?g;,ﬁigﬂ of the
junction 9 cones 1nto ct(;%%act v"\'nch %?Ie t'ake-upl{']ﬁ%n or the shutter

curtain 1 whi C&éﬁ%i@é%ﬂ@ﬂ@&”ﬁﬁn&’ﬂfoﬁé Wnafg Jbus. there is a danger
that they mght be danaged. AcCordingly, junctions 9 and 10 are arranged

I n such a manner that 10 their inner front portions are rounded by
fol ding back the plate to prevent damage. In order to further inprove
the function ofshuteeganagctgimyent i ape ausually delivered from a

5 manufacturing plant already wound on to the take-up.
drums 2. The are respectively individually wound to
form coils, the diameter of each of which is made to
be as small as possible before they are wound to the
winding drums 2. The reason for this lies in that the

10 volume of the coil must be reduced so as  to save
space. In order to prevent excessive bending of the
sub-slat 5, the two junctions 9 and 10 across the
sub-slat 5, which is elastically deformed,  are
positioned in contact with each other within their

15 elastic deformation i.e. below the elastic limit,
thus preventing further deformation of the sub-slat 5
beyond the elastic 1limit. As ‘a result, when the

ot shutter curtain is handled solely in the manufacturing

plant or the installing field, <the two junctions 9
20 and 10 across the sub-slat 5 come in contact with each
other before the sub-slat 5 is curved past its elastic
limit after which it would n>t be restorable by the

application of a load.



structure shown in Fig.17A may be enployed in which the inner end portion
has a generally rounded shape in 15 cross sectivon of a relatively large
di aneter. Another structure shown in Fig.17B may be enployed in which a -
cover 11 is fitted over the junction 9. In this case, it is not necessary
to fit the cover 11 over the whole length of the junction 9 and it is only °
fitted over 20 the end portion. |If the take-up drum?2 has a |large

di ameter the ensuing junction 10 will also cone in contact with the mound
shutter curtain 1. In this case, a cover 11 may be also fitted to Jun ion
10. Anot her enbodinent is shown'TﬁgFPg 17C in which a - 30 cover 12

ext ends fron1junct|on to reach n 10. FurthernDr t her

enbodi nent is%snﬁvﬁeﬁﬁ Erg. t}ie/[ﬁ% q‘\ﬂ%’l gh can e ESF‘t O®4p s
formed by ext %ﬁng the end portion of the nein slat 4 to cover 5 t he
junction 10. rnore, if the structure in which the slats 4 and 5 are
in the formof the U shape facing side is arranged in such a manner

that the outer surfaces of 10 all the slats 4 and 5 forma flat plane
when they ar qragt eRfed sRftteX (ifrtalin Tl 95 whurtlonted #ReaBaRévapt age
5 drum, the end portion of the junction 9 comes into

contact with the take—up drum 2 or the shutter curtain
1 which has been wound onto thé:drﬁm~2. Thus, there is
a danger that they might be damagéd. Accordingly, -
junctions 9 and 10 are arranged in such a manner that
10 their inner front portions are rounded by folding back
the plate to prevent damage. In order to further
 improve the function of the damage prévéntion, a
structure shown in Fig.l7A may be employed in which
the inner end portion has a generally rounded shape in
15 cross section of a relatively large diameter. Another
structure shown in Fig.17B may be eﬁpldyed-id which a
cover 1l is fitted over the junbtion 9. In this case,
it is not necessary to fit the cover 11 over the whole i_f
length of the junction 9 and it is only fitted over
20 the end portion. If the take-up drum 2 has a large
‘diameter the ensuing Jjunction 10 will also come in
~ contact with the wound shutter curtain 1. In this
caseé, a cover 1l may be also fitted to junction 10.

Another embodiment is shown in Fig.l17C in which a



can. be realiised in that the flat plane thus realised can be used as a
snoot h surface on which.a desired picture or advertisenent can be drawn.- 15
-I'n the enbodi mrents shown in Figs.9 and 13B the outer surface of the
sub-slat 5 is closer to the take-up drum 2 than the surface of the main.
slat 4. In this case, when the surfaces of the sub-slats 5 are curved 20

in order to wind the shutter curtain 1 to the take-

up drum 2,

t he

surfaes -expand outward because the sub-slats 5 becone bent. However,
because?the surfaces of the main slats 4 project further outwards than
-31- expansi on of

the sub-slats. TherefqQre the proplemof the ub-slatsg 5 ecom,ng damaged
by comng 1 nt SR A0 SEPERS GRRoR danekiERaS " Bp creachy naRioR, dbded

cati sfactorily TORTReaPRRy “ondttor, SHbbahantThs oo, i ATt A2BCuc o

sub-slats 5 this conpensates for théWpove-descri bed

curtain should ixpof“-},ﬂqgﬁgeaﬁheeﬁ%%%}?n;rgsoﬂ-ﬁﬂéﬁ' g{f

extrenely effective aS a neasure OVEerco

o o

eis
n*whi ch

t he

strength ofeftlmdinl thélend 'portion. of the main slat 4 to cover

5

10

15

20

the junction 1C.

Furthermore, if the structure in which the slats 4 and
5 are in the form of the U-shape facing side is

arranged in such a manner that the outer surfaces of

"all the slats 4 and S form a flat plane when they . are

extended as shown in Figs.4F,4Q and 4S: an advantage

can be realised in that the flat plane thus realised
‘can be used as a smooth surface on which a desired

picture or advertisement can be drawn.

In the embodiments shown in Figs.9 and 13B the outer

surface of the sub-slat 5 is closer to the take-up

"drum 2 than the'surface of the main slat 4. In this

case, when the surfaces of the sub-slats 5 are curved

in order to wind the shutter curtain 1 to the take-~up

‘drum 2, the surfaes expand outward because the

sub-slats 5 become bent. However, because the surfaces
of the main slats 4 project further outwards than
sub-slats 5 this compensates for ‘the above-described



10 inevitably insufficient with respect to the strength of the nmain
slat 4 because the sub-slat 5 nust be el astically+deforned. Another
structure is suggested in which the sub-slats 5 are pgrojected outward
over the main slats 4. "Although no significant advantage 15 cannot be
obtained fromthis, the -present invention may be applied to that.
above-descri bed structure. Furthernore, when the shutter curtain 1 1is
wound to the take-up drum 2, the shutter curtain 1, which has 20

been wound, will try to restore_i gelf toits original state, that |$
the flat-surface state due to't restoring force in the sub- sl ab€ 5

?ﬁg?g?gre,tpﬁ%@eg}‘lss a dangetﬁ%ha%ﬁt%f&(?ﬁanetergg% t%ﬁj pf@i@%m; Wgﬂﬁd

shutter curtaify 1gpblkigrpang tg@% 2 eI astlcal colfir@y Oliebhi s, the
y

foll owi ng structure may be enpl restoring force of

the sub- sl at scdntaditenwitRy &he Svasldppd Yslatpr nesh Wi avoided.they are

wound to the take- up drum 2, is arranged to be substantially the sane or
smal | er t harrhereferegw ﬁﬁengapﬁe&mce)f ofhethdutdlautteyy t @iam lbdue to the
dead wei ght of the shutter curtain 1 which has to be

5 - maintained satisfactorily for a long__time _since

winding and unwinding the shutter curtain should not

damage the -slats. The above-described structure is

extremely effective as a measure taken to overcome a

- problem in which the strength_of_the sub—slat.s,is

10 inevitably insufficient with respect to the strength

of the main slat. 4 because.the,ggb-élat 5 must be

elastically deformed. Another structure is  suggested

in ‘which the  sub-slats § are projected ouﬁWard_qver

‘the main slats 4. Although no significant edvantage

15 cannot be obtained from this, the present invention

may be applied to that above-described structure.

Furtherm°re:-When-the shutter curtain 1 is wound to | ;;;
- the. take-up drum 2, the shutter curtain 1, which has
20 been wound, will try to restore itself to its original
state, that is, the flat-surfacé state due to the
.restoring. force in the sub-slats: 5 because the
sub-slats 5 are elastically deformed when wound.

~ Therefore, there is a danger that the diameter of the



rewound fromthe take-up drum2. As a result, when the 10 shutter
curtain 1 is wound to the take-up drum 2, the rewi nding force due to the:
dead wei ght of the rewound shutter curtain 1 becones the same or | arger
than the elastical restoring force of the sub-slats 5. Therefore,

t he undesirable restoration of t he 15 sub-slats 5 in the
portion of the shutter curtain 1 which has been wound to the take-up drum 2
can be prevented. As a result, the problem of the excessive expansion of
the diamgter of the coiled shutter_gytain 1 due to |oosening of the
wound shutter 20 curtain 1 can be avoi ded.. Another neans for

preventing the %%B@Bsigﬁﬂtggrt A CWi19f ex .53ﬂ5@p§e§ggg§g¥§g?rtain

wi Il now be described. The sub-slats 5 are shaped as shown in _
Fig.18A so thalargeheTo2svdid ahid)e the' f&mmﬁf'&mtﬂﬁ&veﬁﬂ? apei f the

sl ats had been forward wound in the case where the shutter curtain 1 is
i ndeed to be woemplbgedar d. thée slastiiehl bestoriipwiorce ©6ifg.tHA8 are 5
shaped so that the arns of the "U' shape diverge as if the slats had
al ready been resabselabsnil, when theysarehelastidmllyxhdeiformedrtwhenl is to
be reverse wound. :
5 they are wound to the take-up drum 2, is arranged to
be substantially the same or smaller than the
rewinding force of the shutter curtain 1 due to the
dead weight of the shutter curtain 1 which has to be
rewound from the take-up drum 2. As a result, when the
10 shutter curtain 1 is wound to the take-up drum 2, the
'rewinding force due to the dead weight of the rewound
shutter curtain 1 becomes the same or larger than the
elastical restoring force of the sub-slats 5.
Therefore, the undesirable restoration of the
15 ~sub-slats 5 in the portion of the shutter curtain 1
which has been wound to the take-up drum 2 can_ be
prevented. As a result, the problem of the excessive
o expansion of the diameter of the coiled shutter
" curtain 1 due to loosening of the wound shutter

20 curtain 1 can be avoided..

Another means for preventing the expansion of the
. diameter of the c¢oiled shutter curtain will now be

described. The sub-slats 5 are shaped as shown in



When the -shutter curtain 1 is unwound from the take-up drum 2, the
sub-slats 5.are elastically deformed due 10  "to the weight of the
shutter curtain 1 which has been rewound. As a resuft, the attitude or
shape of the sub-slats is corrected and due to the weight of the shutter
curtain a flat surface is realised. According to the structure

t hus-constituted, the problens of an 15 excessive expansion of the
coil dianeter due to the restoring force of the sub-slats when the
shutter curtain 1 is wound ¢ be prevented. Furthernore, w nding of

the shutter curtain 1 can be snDotth perforned durlng mnndlng of\fﬁe

shutter curt gyt % 1620 5o ﬂ?ét or 11;@ ..tjie Igeen the

rewound shutter -curtarn 1. oug the |nvent|on 2scribed in

its pref erred:én%_gg {,Q ££ C8id aél%t@e%ﬁeb«@énpﬁsﬂ&‘& ¥oluhd 1hithe understood

that the present osure of the preferred form has been changed in the
details of coease whtkenthéshutitad: eRFRaDAl 1 0l dilicddd @BUBEERGURA Parts may

be resorted to without departing fromthe spirit and the scope of the
invention as fogwairdal Tke silkiskats 5 as shown @ in Fig.18B  are
5 'shaped so that the arms of the "U" shape diverge as if
the slats had already been reverse wound in a case
where the shutter curtain 1 is to be reverse wound.
When the'shuttér curtain 1 is unwound from the take-up
drum 2, the sub-slats 5 are elastically deformed due |
10 to the weight of the shutter curtain 1 which has been
rewound. As  a result, the ettitude or shape of the -
sub-slats is corrected and due to the weight of the
shﬁtter ‘curtain a flat surface is realised. According
to the structure thus-constituted, the problems of an
15 excessive expa'.-_n's”ien of the coil diarxeter due to the
restoring force of the sub-slats when the shutter
curtain 1 is wound can be prevented. Furthermore,
winding of the shntter curtain 1. can be smnothly 'Q;
performed during winding of the shutter curtain 1
20 performed against the dead weight of the rewound

shutter curtain 1.



35 CLAIM5 1. A shutter curtain for a buildiRrg opening conprising: a
plurality of main slats made of a rigid nmaterial; and a plurality of
sub-slats nmade of a relatively elastic material, said main slats and
sub-slats having a slat surface to constitute the shutter 10

curtain; wherein the end portions of each nmain slat and each sub-slat are
bent to one side of the surface of said shutter curtain and the bent

portions of said 15 slats are connected integrally with each other
to formysaid shutter curtain, said _min slats and sub-slats being
in juxtaposition whereby on w ndl'ng3‘bn'to a take-up 20 drum sai d

sub-stats. 2 AShEReR “he alAveRtR: Ri5, oBERR| A nionitBent ond
Phereby i nprovi grsé'fiféﬁﬁﬁﬂd%%tsa'adﬁs#& PEFR OGS Y and
sub-slats. ‘it is understood that the present disclosure of the '

preferred form has been changed in the details of

5 construction and the combination and arrangement of

parts may be resorted to without .departing from the

spirit and’ the scope of the invention as hereinafter

L claimed.



36 3. A shutter—eurtain according.t;o claim,l wherein at |east one end
portion is further folded to define a rece|V|ng greove into which the

ﬂj‘“ﬂﬂ w ﬂlI ortlon is fastened. 5 4. A shutter curtain for a
nprising a plurality of main slats made of a. rigid
materi‘al ;- and a plurallty of sub-slats nmade of a relatively. 10

el astic naterlal said main slats and sub-slats each having a slat surface .
to constitute the shutter curtain; wherein the end portlons of said each
main slat are 15 fol ded twice 44 form grooved receiving porti ghg

parallel to the slat surface, which receiving portions each define a recess
into which the end portion of each adjacent sub-slat is fastened to form

said shutter curtain; 20 said nmain slats ~ and ‘sub-slats “bei ng in
j uxtaposition whereby on winding epagmg take-up drum said shutter curtain
forms a coil-like shape due to elastic deformation of said sub-slats. 25 5.

A shutter -curtain for. a building opening conprising:

1. A shutter curtain for a building opening comprising:

a plurality of méiﬁ slats made of a rigid-material;
and a plurality of sub—glats madé of a relatively
elastic material, said main slats and sub-slats
having a slat surface to constitute the shutter

10 _ curtain;

wherein the end portions of each main slat and each
sub-slat are bent to one side of the surface of
said shutter curtain and the bent portions of said
15 8lats are connected integrally with each other to

form said shutter curtain;

said main slats and sub-slats being in iu;
juxtaposition whereby on winding onto a take-up
20 drum said shutter curtain forms a coil-like shape

due to elastic deformation of said sub-slats.

2. A shutter curtain according to claim 1 wherein the
bent end portions of said main slats and/or said sub-
25 slats are further folded, thereby improving the strength

of the connection between main slats and sub-slats.



37 a plurallty of main slats made of a rigid mgterial; and a

sub-slats made of a relatively elastic material, said min Slmmnmnﬂ[lm”"’
sub-slats each having a slat surface to constitute the 5 ¢ *
shutter curtain; wherein the end portions of said main slats and said
sub-slats are fastened to each other by a flat-|ock-seam nethod whereby
end portions of 10 adj acent slats are folded in opposite
directions, thereby facilitating connection by the insertion of each
respectpye folded portion into the recessgformed under the nei ghbouring
fol ded portion; said main sl ats and sai d sub-slats bei ng in 15

j uxtaposi ti oa.mhexebuueegw WAR ! BcBokakAguitdIIGIRAR § el @etain

forms a coil-like shape due to elastic defornatlon of said sub-slats. 6.

A shutter cuniaist aéner ?b!‘tﬁbﬁ' nesl Waetdidr 2foldad] aendeEhinks &re
rivetted together. 7. A shutter curtain for a building as clainmed in clains

1 to 3, wher Q'ua:euh&mj grooRCin®d which thesadfatént Bent erkl ipctttion or
sai d sub-slats is generally U shaped. 25 8. A shutter curtain for a
bui I di ng as dlsaifamtenmed.) ai ns :

5

4. A shutter curtain for a building opening comprising:

a plurality of main slats made of a rigid maferiai;
and a plurality of sub-slats made of a relatively
10 | elastic material, said main slats and sub-slats
each having a slat surface to constitute the

shutter curtain;

wherein the end portions of said each main slat are
15 - folded twice to form grooved receiving portions
parallel to the slat surface, which receiving
portions each define a recess into which the end
-/ '~ portion of each adjacent sub-slat is fastened to
form said shutter curtain;
20
said main slats and sub-slats being in
juxtaposition whereby on winding onto a take-up
drunm said shutter.curtain forms a coil-like shape
due to elastic deformation of said sub-slats.

25

5. A shutter curtain for a building opening comprisings:



cross section of at |east elther sai d 38 nmin slats

0 i ¢ - tg is generally ferr] shaped. 9." A shutter curtain for’
bﬂl I m Hglaumd inclains 1 to 6,wherein the cross "section of at Ieast
e s slats or said sub-slats is substantially sem - circul ar

I n shape. 10. A shutter curtain for a shutter for a building as clained in
claims 1 to 6, wherein the cross section of 10 the surface of at |east
the main slats or the sub-slats is a generally wavy shape. 11. A shutter
curtain for a shutter for a building as clainmed in clains 1 to 6, wher_‘"'n
at | east one of the 15 slat surfaces3fRas a zigzag shape in cross section.

12. A shutter gusigiaiiey Behaldl 89a88 fibd BE 4 Al WadolPaf, Wherein

at | east one of t aces defines. ser es projectrons and
recesses. 20 13a_md- & ?1‘&%%1:3#%@' ﬁoglatbumhdén%fasa C:‘:él&?ijvéﬁlyc' aims 1 -
to 6, wherein either main slat or a sub-slat is hollow 25 :
shutter curtai netagtied ndtetPalp balid Smaihiersdiats \Aananohmr-éwas of each
of said main slats and said sub-

each having a slat surface to constitute the

5 - shutter curtain;

wherein the end portions of said main slats and
said sub-slats are fastened to each other by a
flat-lock-séam method whereby end portions .of
10 . .adjacent slats are folded in opposite direétioh's_,_
-thereby facilitating connection by the insertion of
each respective folded portion into the recess
formed under the neighbouring folded portion; said
- main slats and said sub-slats being' in
15 © juxtaposition whereby on winding onto a take-up
drum said shutter curtain forms a coil-like shape

due to elastic deformation of said sub-slats.

6. A shutter curtain as previoizsly' claimed wherein

20 adjacent slats are rivetted together.

7. A shutter curtain for a building as claimed in claims
1 to 3, wherein the cross section of at least either said
main slats or said sub-slats is generally U-shaped.

25
8. A shutter curtain for:a building as claimed in claims

1 to 3, wherein the cross section of at 1eést either said



sIaIs project generally towards the inside of the 39 buildi&\ﬂEl sai d

main slats and said sub-slats being U shaped in cross SeCt'mllIu mmlm”“l

havi ng recessed portions in between projecting end portions
slats and said sub-slats, and one or nore of said recessed portlons 5" Ts
filled with heat insulating material. 15. A shutter curtain for a shutter
for a building as clainmed in claim 14 wherein the heat insulating materi al
is an elastic material. 10 16. A shutter curtain for a building as
clainmedy i,n clains 1 to 6, wherein the s slats surfaces are curved to
conform’to an attitude realised when said sub-slats are wound onto the

take-up drumpak® - JsiatsAoih%tatﬁ{ SUB1A A 8S1 BT GEhewalY yC raisha éml chis
opened and closed by w nding onto and-un-w nding fromrespectively, a

take-up drum 20 18. A shutter curtain as clained in claim1l7 wherein the
el astic restoring force of said sub-slats in the wound state is
substanti al | 9.t hg siittes curtain | for tdbuildidgrase clained tile claigly  of

t he curtain.
1 to 6,wherein the cross section of at least either said
5 | main slats or said sub-slats is substantially semi-~

circular in shape.

10. A shutter curtain for a shutter for a building as
claimed in claims 1 to 6, wherein the cross section of
10 the surface of at least the main slats or the sub-slats

is a generally wavy shape.

11. A shutter curtain for a shutter for a building as
claimed in claims 1 to 6, wherein at least one of the

15 slat surfaces has a zigzag shape in cross section.

12. A shuttér curtain for a building as claimed in
\/ claims 1 to 6, wherein at least one of the slat surfaces
defines at series of projections and recesses.
20
13. A shutter curtain for a building as claimed in
claims 1 to 6, wherein either a main slat-or a sub-slat

is hollow.

25 14. A shutter curtain claimed in claims 1 to 3, wherein
two end portions of each of said main slats and-séid sub-

slats project generally towards the inside of the



Lo Y

—zu to—AsShutter curtain for-a bujlding as clained in claim.1, wherein
f adj acent slats are bent to alternate sides of the
E iﬂg Eﬂ“ gﬁﬁ utter 40 curtain, and the bent portions of said slats
n*series. 20. A shutter curtain for a building as clained in
cIa|n15 3, wherein two end portions of one of the adjacent slats have
portions defining receiving grooves projecting toward the inside of the
bui | di ng wherei n openings of those grooves face outside of the building and

wherein projecting fastening portions gorned toward the inside 10 of 'he
building in the two end portions of another slat are push fitted withE;

sai d recelﬂﬁﬁﬂdﬂﬁgwﬁélgo nitbid Os18€8) AndPBa L MBubsENEts LIIMP L
connected sl ats 1. A shutter curtain for a building as claimed in claim

15 20, véiwaped BRickdBs sedtion ateseby Iaving alecossed| pox tibdns v
connected, and the two end portions of said main slats are provided with
sai d r eceiim roptweny qrajec tvirey and poytdcnagff satidmmajnpstatsremadf the two
end portions of said sub-slats are forcibly fitted within 20 sai d
grooves. 294id subrsilats, and gne foxr mereupEdsaid axecessed portions

5 is- filled with heat insulating material.

15. A shutter curtain for a shutter for a bui1ding as
claimed in claim 14 wherein the heat insulating material
is an elastic material.

10
16. A shutter curtain for a building és claimed in
claims 1 to 6, wherein the sub-slats surfaces are curved
to conform to an attitude realised when said sub-slats
are wound onto the také-up drum.

15
17. A shutter curtain as previously claimed which is
opened  and closed by winding onto and un-winding f:om

respectively, a take-up drum. : _ o - i;)

20 18. A shutter curtain as claimed in claim 17 wherein the
elastic restoring force of said sub-slats in the wound
state is substantially the same as or smaller than the

force due to the weight of the curtain.

25 19. A shutter curtain for a building as claimed in claim
1, wherein the .end portions of adjacent-slats.are bent

to alternate sides of the surface of said shutter



clalrrs 20 or 21, wherein the front portion .of said fastening '

bent to expand out ward. 25 23. ‘A shutter curtain for a buil d|lﬂﬂiﬂ¥ﬂ€i““ﬂ“j“|“|
in claim?20, wherein a front portion of the junction of id L m 5 *
connected portion is curved. 24. A shutter curtain for a building as
claimed in claim 20, wherein the main slats and the sub-slats are 5
alternately connected, and where the two end portions of said sub-slats are
provi dediwi th said receiving grooves and wherein the two end portions of
sai d A¥ slats are provided with said projecting fastening portions which
are push fitted within said receiving gro&yes 10 25. A shutter curtain as

~claimed in cégkgﬁég gna4 % %gn{__hePéuE% S @l sghg djsg_ alaés form

a flat surface rfo d|n a al ms- 20
to 25 wherelaohﬁg el 3neseHishe sub-slats are offset such that they are
closer to said ta e-up drumthan the surfaces of adj acent main slats when
said curtainis in the wound up state. :

20; A shutter curtain for a building as claimed in claim
5 3, wherein two end portions of one of the adjacent slats
have portions defining receiving grooves projecting
toward the inside of the building wﬁérein'openings of
those grooves face outside of the building and wherein
projedting fastening portions formed toward the inside
10 of the building in the two end portions of another slat
are push fitted within said receiving grooves so as to

form a body comprising a series of connected slats.-

21. A shutter curtain for a building as claimed in claim

15 20, wherein said main .élats and said sub-slats are
alternately contxected, and the two end portions of said

main 'slats are provided with said receiving grooves and

v _ wherein projecting fastening portions of the two:  end
portions of said sub-slats are forcibly fitted within

20 said grooves.

22. A shutter curtain for a building as claimed in
claims 20 or 21, wherein the front portion of said
faétening portions is bent to expand outward.-

25 |
23. A shutter curtain for a building as claimed in claim

20, wherein a front portion of the  junction of said



20 27. A shutter curtain for g bujlding as claimed in clains 20 to 26

e cover is fastened to the junctions of adj acent slats.
ZSTIWWHMHIHWHH“ curtain as claimed in claim27, wherein said cover is
fastened to one ok two adjacent junctions and extends to cover the other
adj acent junction. - 42 29. A shutter curtain as clained in clains 20 to
28 wherein the two junctions corresponding to each sub-slat are inclined
such that when said shutter curtain is wound to said take-up drum the,

| eadi ng junction alone contacts 5 the drumor coiled shutter surface.%}OP A
shutter curtain as clainmed in clains 380 to 29, wherein the two juncti@ns

COr r esponQdithdt &R Ghb sl P8 @apvadapted to cone into contact wth each

other during 10 winding onto said take-up drumwhilst they are within
their elastic deformation limt, thereby to prevent further defornmation of
said sub-slats. 31. A shutter curtain as clained in clains 20 to 30, 15
wher ei n adj4cent shheteracartainetdeda bunldengeas afldmédninocleiers

havi ng expanding surfaces forned in said fastening portions by cutting and
pressing, 20er stherein the main slats and the sub-slats are
5 alternately connected, and where the two end portions of
said sub-slats are provided with said receiving grooves
and wherein the two end portions of said main slats are
provided with said projeéting fasteniné:portions which
are push fitted within said receiving grooves..
10
25. A shutter curtain as.claimed:in,claims 20 to 24
wherein the surfaces of said adjacent'slatS'fbrm a-flat:

surface.

15 26. A shutter for a building as claimed in claims'zo to
25 whereih the surfaces of the subfslats_are offset such
thét- they are closer to said take-up drum. i:han the
surfaces of adjacent main slats when said curtain is in o’
the wound up state.

20
27. . A shutter curtain for a building as claimed in
claims 20 to 26 wherein a protective cover 1s fastened.

to the junctions of adjacent slats.

25 28. A shutter curtain as claimed in claim 27, wherein
said cover is fastened to one of two adjacent‘jtngtions

and extends to cover the other adjacent junction.



sai-d fastenlng menbers are p05|t|oned in fastening holes formed 10 The——
surface of said- receiving grooves, by push 20 fitting. 32. nw

curtain as clainmed in claim31, wherein said fastening nmenber mmﬂm u”””"l
sides and are fornmed in said fastening portions such that any 8ne® sitde i

the 25. lengthwi se direction of said sub-slat is noderately expanded so as
not to be positioned in said fastening hole and the three other sides are
expandedhto form a 43 step so as to be positioned in said fastening
hole. 3%.. A shutter curtain as clainmed3n claim32, wherein said fastening

menbers "are formed in said fastening 5 portions such that two sides are

_ moderatel y ea@andad sipnceRfOcultainsidd ooedimddsain! &édainsi Ep hebe2gnd the
two end sides parallel to the direction in which said fastening portion

is forcibly vhersinsdles etwx pRITEEL 68 fesrr@spdniingOtddeadhshubtglacurt ai n
for a building as clained in claim 32, wherein the fastening nenbers are
formed in sute dnehimed tsuth tihate whete sadde shupdede curtadmnatiel youndas not
to be positioned in said fastening hole and only the side

to said take-up'drum, the leading junction alone contacts

5 the drum or coiled shutter surface.

30. A shutter curtain as claimed in claims 20 to 29,
wherein the two junctions correspondiné to each sub-slat
are adapted to come into contact with each other during
10 winding onto said take-up drum whilst they are within
their elastic deformation limit, thereby to prevent

further deformation of said sub-slats.

31. A shutter curtain as claimed in claims 20 to 30,

15 wherein adjacent slats are connected by a series of
fastening members having expanding surfaces formed in

said fastening portions by cutting and pressing, wherein

\_ said fastening members are positioned in fastening holes
formed in the surface of said receiving grooves, by push

20 fitting.

32. A shutter curtain as claimed in claim 31, wherein
said fasteniné members have four sides and are formed in
said fastening portions such that any one side in the
25 lengthwise direction of said sub-slat is moderately
expanded so as not to be positioned. in said fastening

hole and the three other sides are expanded to form a



opposite to said insertion direction is expanded to forma step. 35. A
mmﬂm'ﬂmummum{ a building as claimed in any preceding claim wherein
in is guided 20 by a vertically di $posed guide rail so
as "to®open 'br %l dse an opening. 36. A shutter curtain as clained in claim
35, wherein the junctions of said main slats and said sub-slats are 25
I nclined such that their innernpbst portion facing inside the building is
positioned higher relative to the outernost portion of that junction,
44 37. A shutter curtain according to clains 1 to 34, wherein said sﬁ ter
curtain is guided by horizontally dlﬁﬁosed guide rails so as to Iaterally
open or cClstsp a0 gEentdtbe SpS8itioakdt iar saddt fastewimg tholeli ng .
substantially as hereinbefore described with reference to the draw ngs. 39.
A shutter curtain for a building substantially as 10 hereinbefore
described and as shown in any of the figures of the draw ngs.
33. A shutter curtain as claimed in claim 32, wherein
said fastening members are formed in said fastening
5 portions such that two sides are moderately expanded so
as not be positioned in said fastening hole and the two
‘end sides parallel to the direction in which said
fastening portion is forcibly insefted_a:e expanded to
form a step..
10
34. A shutter curtain for a bullding as claimed in claim
32, whereln the fastenlng members are formed in such a
‘manner that three sides are expanded moderately so as not
to be positioned in said fastening hole and only the side
15 opposite to said insertion direction is expanded to form

a step.

35. A shutter curtain for a building as ciaimed in any o

preceding claim, wherein said shutter curtain is guided
20 by a vertically disposed guide rail so as to open or

close an opening.

36. A shuttef curtain as claimed in claim 35, wherein
the junctions of said main slats and said sub-slats are
25 inclined.such-that.their innermost portion facing inside
the building is positioned higher relative to the

outermost portion of that junction.

T
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44
37. A shutter curtain according to claims 1 to 34,

wherein said shutter curtain is guided by horizontally
disposed guide rails so as to laterally open or close an

opening.

- 38. A shutter curtain for a building substantially as

hereinbefore described with reference to the drawings.

39. A shutter curtain for a building substantially as
hereinbefore described and as shown in any of the figures

of the drawings.



