2204900 SAFETY DEVI CE FOR PANEL SHUTTER Technical Field The present
I nvention relates to a safety device for a panel shutter and, nore _
particutarly, to a safety device for ensu*fng safety during opening and ¥
cl osi Rg.-Operation of a panel shutter of the type having a plurality of
panel s for constituting a shutter curtain, the panels beinggfgigggyﬁﬂ)from
chai ns which are driven by guide sprockets so as to open an I

openi ng of a building. Background Art A conventional panel shutter has a
plurality of panels each having roller shafts extending from both ends

t hereof. These roller shafts are connected to chains so that the panels
forma shutter curtain. ThapmRi@igEeIcPoFéR OPANLE, ERBTERR NS are engaged by
and suspended from gui de 5pTUtkETS’WhTCh‘HTE‘pTUVT%EgFUﬂ‘The | eft and ri ght
sides of a shutter case connected fgrHicaPPR{etqd of guide rails. The
arrangenment is such that, as the guide sprockets are rotated forward and
backward, the shurher pgeseatninventiioed reldtweriasl $0sasety @eoicandozl ose
t he opening of a building. Mre specifically, when the shutter is in the

cl osed st at ea phaepasbustereahnd,dnioreypaket ¥aular bypstansi shfpty
perpendicularly. As the guide sprockets rotate forward, the panels are
|ifted keepi B§Vaceofioragnsyringnsa ine cpgmiwatapdnelosibgring this
operation, rollers rotatably carried by the roller shafts_on both ends of
each panel rGPPrGB%BPdoglénQaPﬁé shutter of the type having a

plurality of panels for constituting a shutter curtain,

— the panels being suspended from'chains which are driven
by guide sprockets so as to open and close an opening of
a building.

Background Art
A conventional panel shutter has a plurality of

panels each having roller shafts extending from both ends
thereof. These roller shafts are cohnected to chains so
that the panels form a shutter curtain. The remainder
portions of the chains are engaged by and suspended from

U guide sprockets which are provided on the left and right
sides of a shutter case connected to the upper end of
guide rails. The arrangement is such that, as the guide
sprockets are rotated forward and backward; the shutter
curtain is raised or lowered so as to open and close the
opening of a building. More specifically, when the
shutter is in the closed state, the panels are held by

guide rails substantially perpendicularly. As the guide



guide rails.  Then, the rollers of the uppernost panel and the follow ng
panel s successively roll, past the upper ands of the guide rails, onto
accommmdation rails which are laid so as t0 extend back -and forth al ong
the inner surfaces of the left and right side panels of the shutter case.
I n consequence, the panels nove laterally so as to be placed in a

si de-by-side fashion in vertical posture. The vertical novenent of the
shutter i's ceased when the bottom surface of the | owernost panel noving

upward has bproekétsshovatle therdoE89MEne e 4P8 hiBeds wggfge%he'

openi ng of the building is opened. Wien the gui de sprockets are r¢€

the | ower noeonstrait NAY 8¢ atew I5é tvébANEhehAdjicn € 2phRe1dS 2 difisifld . the

series of panel's which have been borne by the "accommodation rails a hel d

in side-by-thds fopdiation,wadlletspeotatably cHELEQSH e'thd*%fﬁer
l'ateral |y al ong the acconnédation rails and tﬁin moved doahmard al ong the

gui de rai | sshaifits o nhoths pardie b f r eachhpanel nFoll upRasal sy tHe
panel s are hel d by the chai ns al ong the guide rails so as to forma

vertical |y guidecuaklshutt &heny tthe rbilers dPsthe uppeemost Ppael he
buil ding. On the other hand, there is another type of known shutter -
referred toand 'thedfallowming panels sucoessively uralliypaste/tirgat ed
steel sheets-are pivotally connected at _their upper and | ower ends to
adj acent pa¥lPPeLsenrdst off &he gubdei nadds .slonteraccommodatiiorh mailee
rolled up ontQ and paid-off froma take-up shaft rotatably nmounted in a
shutter Casgblﬂm@me%ﬂﬁg % as to extend back -and forth
- along the inner surfaces of the left and right side

" o,

panels of the shutter case. In consequence, the panels
' move laterally so as to be placed in a side-by-side
~ fashion in vertical posture. The vertical movement of :

the shuttet is ceased when the bottom surface of the

lowermost panel moving upward has become flush with the

bottom surface of the lintel, whereby the opéning'of'the
| building is opened.

" When the guide sprockets are reversed, the lowermost
panel moves downward along the guide rails. As a result,
the series of panels which have been borne by the

-accommodation rails and held in side-by-side fashion in
vettical.pqsition are successively moved laterally along
thé accommodation rails and then moved downward along the
guide rails while being suspended from the chains. 1In

consequence, the panels are held by the chains along the



cl-osing an opening of a building. It is to be noted that the
first-nentioned panel -type shutter s advantageous as conpared with thé-
wi nding type shutter in that it prdliices | ess noise by virtue of the $4ct
that no'friction nor collision takes place between adjacent panels and
bet ween the panels and the rails during opening and closing operation of
the shutter. For these reasons, the panel-type shutter is-finding w de
spread use particularly in shops in underground streets where noi se tends

i - [ a | dept Lal 5. " The' | -1 _.
shut STa CEaTTE AL ' LT PR W R EERAT SR uons anbBSEeT ' egar d
t | | s 11 _ ovit | | cgard.
thi o e S SRS Bt bl Ag T e i3 B8 T or prevent i ng
the |overngi! @) Jerd MdRd ) Irhere*d SRNGLReR! tYtieIdR EflogReni ng  stop

position, 1.e., the position where the bottom of the |0 panel

becogmutteshreifet iee b9t a8™u nding bed A Yh1ERI Al on of the
gui de sprockets during opening and cdosin% 'opg}‘lgtlonggﬁ tgiéﬁu er. This
typepllufdlity’ of @Edinjated 8eeeld sHedy arecpividdflyfOr emergency stop
of the shutter operation. Therefore, if the upper limt Switch fails to-
oper gionnécte@vatoehe pANGbpes a4AdSEOwbeyendst ke pagdeeatnipaskiapen stop

position, resulting in a breakdown of the panel.  Such a problem would be
over smra®yter o ) coneinugascshttyet ngus ehdiny whidishoshi g i s known
per se. The I ower nost panel usually has the same el ongated sheet-1ike

f or mtaslX@dsupoiontichaand paid-off from a take-up shaft
rotatablxnmountéd in a shutter case, thus opening and U
closing an opehing of a-buildihg; It is to be noted
that the first-mentioned paael-type shutter is
advantageous as compared with the winding type shutter in
that it produces less noise.bj virtue of the fact that no
friction nor collision takes place-bet&gen adjacent
panels and betwgen-ﬁhe ﬁanels and ihe-fails during
opening énd closing operation of the shutter. Por these
reasons, the,panel—typé.shutter:is finding wide spread use
particularly in shops in_undetground streets where noise
tends to cause resonance andfin shoés in residential _:
areas. The panel-type shutter, however, still suffers
from the following'disédvantages-in regard to safety
during opening and closing of the shutter. |

More specificaily, this type-of shutter is equippéd
with an upper limit switch for preventing the lowermost

panel from being-raised above a predetermined opening



panels. Therefore, in order that an ordinary safety switch is used
satisfactorily, it"is necessary that a projection or a lug for actuating
thegéﬁprgency stop switch is provided on-hhe front face of the | owernost
panel T Unfortunately, however, such a projection or lug inpairs the
appearance of the shutter curtain, which is quite undesirable from
commerci al and design points of view Under these circunstances, there is
~an increasing demand for an emergency stop safety switch capabl e of
Operating w thout causing any deterioration of the appearance of the

shutter curdeop. posiAiBheripeh end podpt ionh VR tHBStt8hCof the
transferred fromthe accommodation rails onto the guide rails as a result

of the revetawegmoist: ipamel doeepmesdXushir wdghC khw bt o NEE SkHbt er
curtain, the panels tend to oscillate back and forth due to inertia when

the directikintel,mbyntthei forward ddtaviohhof! aher Juillé esproeketst he
vertical direction. There is a risk that, when the anplitude of the

osci | | ati ordusingr gpening pandl closingtopetakion ofsitlie eshtbtebe gui de
rails, with the result that the panels cannot nove downward.and, in the

wor st case,This gype ofirshutteged howeves, i ist devajid «f rany safeky demand
for a safety switch which is capabl e of stopping the shutter operation
whenever t Awitehnfor muergancyr atop ofictheashutter (dperatihen.probl em
encountered by the pane| -type shutter curtain is as follows. In this type
of shutter Théteforess if phacuppemsiiniti ayiteh fakksteuoperater e

.connected to bqth chains at 'a.constant interval. in the
_ the Towermost pangl £0°r8 5ea eyond ‘the’

.,  predetermined open stoﬁ_positicn, resulting in a
breakdown of the panel. Such a problem would be
overcomé”by providing an emérgencf stopping safety switch
which is known per_se._ The 1cwermost panel usually has
the same elongated sheet-like form as.thQSé of other
panelc. Therefore, in order that.ah o;dinary safety
switch is used satisfactorily, it is necessary that a
projection or a lug for actuating the emergency stop

' swifch is ptovided on the front.face of the lowermost
panel. Unfortunately, however, such a projection or lug
impairs thc appearance of the sﬁutter curtain, which is -
quite undésirable from commercial and design points'of
'vie.,, Under .these circumstances, thére is an_inc’:reasing
deman&cfor an'emergehcy stop safety switch capable of
operatigﬁlwiﬁhcut causing any deterioration of the

appearance of the shuti:_er curtain.



verti cal direction. Thus,. all the panels of the shutter curtain are
suspended fromthe chains which in gurn are borne by the guide sprockets,
particularly imediately. after the opening operation is started and. /=

i mmedi ately before the closing operation is conpleted. Thus, the entire

wei ght of the panels constituting the shutter curtain is carried by the
chains, causing a risk -6- should the chains be cut durinrg opening or

‘cl osing of the shutter. Therefore, .an increase in the size of the shutter .
curtai n r ehnotber (probblemglibs ttfati howlsen othet paned <laxe1s to be increased
correspondi ngly, as well as the power of the notor for driving the guide
sprodizansfenred fixon Yhehaocommodakieni sadle articahd igaiden i ncreasing,
the strengths of the guide sprockets and the chain and the notor capacity.
For t¥Rtlsrassansesultaofhsde irenecsing of the gmyuidelsphocketsi n such
bui |l di ngs that the opening to be closed by the shutter has a | arge height
of , fringnslesing refrtheshutter tonctain, Ahe panelmttendt ke buil ding
openings,to which this type of shutter is nornmally applied. Any breakage of
one AS¢hilags back "Mggps@@l ue ke inerpimc| whenethacldirefts@rh t hat
their ends connected to thgﬁgrokeg.chﬂig arg_ﬁus%ended fro Epe ot her ends

t her &t movement t1$rchanged SEneR they haterate AERT AP R € the heavy

Pho TefhIAL, dikdet thn. hirpere Gs 'a' Fsk®cBad,” when the® °' |1 ©f

amplitude of the oscillation is‘iarge. the panels até not

safe;y'tgansferred to the guide réils; with the result
that_the fanels cannot move'downwatd énd,'in ihe worst
case, the panels are'daﬁagéd-':.This in“turn gives rise
to the demhpd for a safety switgh which is capable.Of“
stopping the'shuttet o§ération whenever thé downward
movement 6f the panel fhiis. _ | |
Stili'another problem encountered by the panel-type
shutter curtain is as follows. 1In this type of shuttgi;
the series of panels constiﬁuting the shutter curtaih are
connected to both chains at a constant interval in the
verticai ditectidn. Thus, all the paneis of the
shutter curtain are 5u$pendedlfrom the chainé-which in
turn are 5orne by the guide sprockéts; pafticulaily
immediatély after-the 6peniﬁg operafion is started and _
immediately before the closing oﬁé}atibh is completed.
Thus, the ehtire weight of the panels constituting the

shutter curtain is carried by the chains, causing a risk



I nconveni ently rmakes the repair work difficult to conduct. Accordingly, the
present,~i nvention seeks to elinminate the problens of the prior art by _
ensurihb’safety during opening and closing of. the panel shutter. According
to the present invention there i.s provided a panel shutter having a
plurality of panels each having roller shafts provided on upper portions of
both ends thereof, said panels having their roller shafts connected in
series to chains sp as_to forma shutter curtain, said shutter curtain

bei ng suspended fr 8RPYdAdELep CHAdMSs he s BT ING apening reghelesntng of

portions of a shut{ge gaBfteirle FHéreHoreddsabaintrddat il AROVeize of
suhstantial |y vertlcalagU|de rails di sposed at the left and the_right sides

of an openi ng and &P8n CeF OV e reaiResithe Sthengies b Bee - 7-
nmovabl e, the .shutt eprogketisnatids @Hading D! inctaigedceorre@sionding by | s
ext endi ng rearward al gng_i_nner surface f. the left.and.right side walls
of sai'd shutter ca%é, Wﬁﬁ-gr gﬁyr%ﬁ?r \Baorw(frar?cslf 835(\%9%05 oﬁ%ﬁ i%_‘glfn%a l'(’iegui de
sprockets causes sguddehspreckens.ai Vnfomnnm felyy deswerdy, fthergais gui de
rails onto ‘said ac 101 ;-3 | ; Fgﬁﬁ#' - apd 0si ng
said opening, a sa?gtgg% %&F‘cglggr#pr%fgﬁ%&aéé%oﬁls%é lc,lglte r |ljlws?€et€)%rtion
wi thin sai d shutt eguéfse spaegketsand, tehRin dihe meter \¢capacity of

sai d movabl e side pgit kfasko R sRAid|ati8d His Fdéh impossible to use a
panel shutter in such buildings that the opening to be
closed by the shutter has a large height of, for

_\Jh' ... example, 20 metres which is twice as large as that of
the building openings to which this type of shutter is
normally applied. .

' Any breakage bf one of the chains is
danéerous because the panels are-inclinéd such that
their ends connected to the broken chain are
-suspended from the ofher ends thereof. In addition,
the repair of_the-brokén chain requires the heavy
panels suspended in this way to be lifted so as to.
bring the cut link of the chain into position. This
inconveniently makes the:repair work difficult to

" conduct. _ _
Accordingly, the present invention seeks to

N : eliminate the problems of the prior art by ensuring

' .safety during opening and closing of the panel
shutter. .
‘According to the present invention there is

 provided a panel shutter having a plurality of panels
each having roller shafts provided on upper portions

- of both ends thereof, said panels having their roller
shafts connected in series to chains so as to form a
'shutter curtain, said shutter curtain'being suspended
from-guide"sprockets_diqused_in left and right end
po:tions of a shttter case, the shutter case being
located above substantially vertical guide rails
disposed at the left and the right sides of an opening
and along which the shutter curtain is arranged to be



novabl' e side portion when said novable portion is noved in such a manner as
- to widen a guide passage formed in the guide rail. In a first enbodi ment of
the present invention, the panels, other than the |owernost panel are -~
provi ded wi th engagi ng | ugs, on both-edds of their |ower portions, while
the | owernost panel is provided on both ends of its |ower portion with a
.stopper roller shaft each having a shaft portion of a dianmeter greater than
the dianeter of the roller shaft connected to the chain. Vertical upper

gui de rail s phvsEed tie t Shusbykt eareasn anecCHUING abvablidelsmer ends of

t he | ower QU|de S. standLTg gg gBt bot h at _t 3tleft and, ri-ght sides of

t he opening.2 éﬁﬁ) FadlPaFrLeRAing, seafyg W1QAQQQ<iﬂn%kude

passages eacurtfaces) @fV\thie hlefrhl hed thghtt Iseda dtalilm‘ cff \/ﬂitd cal guide .

© passage forqﬁg 0 s ui de - '
(#|r1t %F% m@éegab fE@h rd i%“ne ro é% dﬁ bot h

passages forne e'rai _
ends of the skdklaguide p%BEO@thét navagﬁ sandd@élsmt@tr mum:tmeto -

| ar ge- di anetnravéF@éa%p@ééwégohbnesaaapa%&a&eolﬂa%ébﬁi‘éo Qfaidie | ower nost

panel to pass therethrou e side portion of each upper gU|de rail is
hi nged so t@s&cqw%%%no!fa%hﬁ 80Ad¥iges ¥egeac Fomenatdimhant as desired.

This side sz’ché)Ih@fséi'& uﬁ@ﬁing, a8safeitde dediilcd s:dwmlﬂgtaged by
SPrings such Q%arfe "Fuld@' fad1PLede" BOTEI8R Wil En"fsatl il dg, passage.
case, and a safety sw1tch dlsposed in the vicinity of
said movable side portion to be actﬁated by said
-- - moyable side portion when said movable portion is
moved in such a manner as to widen arguide'passage
formed in the guide rail. ' |
In a first embodlment of  the present
1nventlon, the panels, other than the lowermost panel
are provided w1th engaglng lugs, on both ends of their
lower portions, while the lowermost panel is provided
on both ends of its lower portion with a stopper
" roller shaft each having a shaft portion of a dlameter
greater than the diameter of the roller shaft
connected to the chain. '
Vertical upper guide rails disposed in the
. shutter case are connected to the upper ends of |
the lower guide rails standing upright_both at the Ny
left and right sides of the opening. The upper guide
rails. are provided with vertical guide passages each
hav1ng a w1dth smaller than the width of a vertical
guide passage formed in each lower guide rail, so that
the vertical guide passages formed in the upper guide
. rails allow the roller shafts on both ends of the
panels to pass therethrough but does not allow the
.large-dlameter shaft portlons of the stopper roller
shaft of the lowermost panel to pass therethrough.
One side portlon of each upper guide rail is
hinged so that the width of the guide passage can be
increased as desired. This side portion of the upper



An energency stop safety switch is disposed in the vicinity of the hinged
side pgrtion of the upper guide rail, such that the switch is operated by
the side’portion of the upper guide rail as this side portion is noved to
increase the width of the passage. A nourtd m=shaped guide plate having an
ascendi ng sl ope and a descendi ng sl ope when viewed in side elevation is

di sposed under the guide sprocket and in the vicinity of the | ower portion
of ‘the upper guide rail. During closing operation of the shutter curtain,
as the gui de sproghkétie zréldiisvemrrdicd pansjexd fhy ssprnings| atehakky tal ong

t he accommodati on_ raiks:an 1 oxgr t he. 4pp of

t he upper guide rQ%?g%gfﬂegp&%%?EQR%ﬁgﬁa%ﬂgﬁgﬁﬁg elredggéggigésgggz' :
novenent, tend. toABwemgroensyr ¢tere safety esviteihols dhepesed| ivr thrafts,
failing to be smoghlliyigy ¢ed Eﬂ%%ﬂx{b‘éd’@f&e %P@iﬁéﬂ' 68 ¥hehubPer’ gdyhe

that the shutter curtain”cannot be |owered. In such a case, tHgBascgﬁglng-
sl opes of ‘the gui 88iplraseshetdade the BUHcch b PPRrated by the pider
portions of both gh#¢ich fe theligidie! guide afaiD 49r¥Rig! ¥ilikl bokltgopanel ,
causing the roller shaft n t.he upper jportipon of fhis panel to noye the

hi nged portions oﬁstwgvﬁéng @ﬁ?ﬁég%ﬁléﬁ?mﬁ¥aﬁhé% i%@?iﬁﬁsFﬁgeSaf y

swi tch. The advanmagetafinsistiapsed enicle neldte shawning aasi agtendahgt glopet ch
pl ays a doubl e rolLe:s nangl Ny r st 9p e A

b oh ot ops t he APt 3 desteriill SRS WILT SRR PLAPSTAL TR P HLIER,
such a state that isddédspesed ainder the tgnidgppeprocket anfit én, thee

| ower nost - panel h_%&c%fi!ity%‘fe%@yﬁl%ﬁ p&@éféﬁratneﬂeoasgwgga&aa rail.
position, i.e., the posifion where the bottom surface of the .

" .-.During closing operation of the shutter curtain, as
the guide sprockets are driven, the panels first move
laterally along the accommodation rails and then move
downyard towards the upper ends of the upper guide
railg. The panels, when changing their direction of
movement, tend to swing forward due to interia about
their roller shafts, failing to be smoothly guided
into the upper guide rails with the result that the
shutter curtain cannot be lowered. 1In such a case,
thé'ascending slopes of the guide plates engage with
the engaging lugs on the lower portions of both ends
of the.side panels so as to forwardly tilt the panel,
causing the roller shafts on the upper portion of this
panel to move the hinged portions of the upper guide
rail thereby activating the safety switch.

The advantage of such an embodiment is that

a single safety switch plays a double role: namely, a’
role as an emergency stop safety switch which stops
the shutter opening operation without delay after
'detection of such a state that, due to a failure in
the upper limit switch, the lowermost panel has been

- moved beyond a predetermined opening stop position,
i.e., thelbosition where the bottom surface of the
lowermost panel becomes flush with the bottom surface
of the lintel, and a role as an emergency stop switch
which stops the closing operation without delay



| oner nost panel becomes flush with the bottom surface of the lintel, and a
role as an energency stop switch which stops the closing operation without
del ay -9- whenever the downward novenent of the shutter is inpededwdUe
to a failure in the transfer of ‘a paneP fromthe accommodation rails to ‘the
guide rails, thus preventing breakdown of the panel, the single safety
switch being operable with a nenber which is not V|S|ble_fron1the out si de
~of the shutter so that the appearance of the shutter is not inpaired. In a.
second enbodiheméved the @owavardi nsesieas, oth«thal ts&'&t(tﬁardlfé ance of a

sel ected paiJy of gﬁqg sstve pg is conne&hed to E&Jns and constituting
the shutter tARTEH T8 sEPeRt EALLHER tha SeFEPES ﬁé |'s of the
pai r starts.fmomotiee dooronnddptieonngadiser toheéhguigdd depradiet,s, tHuwe
preceding p r Th eI n. Qf t pitch .
bet ween a p3$§évéﬁeaﬁ%lﬁé?%g I'S. %gzgégnggéséﬁt%hgheq%#q% gg of -t he
panel s fron1$ﬂ&#§hrkﬁ%@gtQéethhlﬁswsEbpén@é@bﬁrowhﬂné gﬁldéﬂ%prockets t hus

avoi di ng. accy denbre fﬁﬁﬁ'EﬂeOéuEEﬁdéhéfntheAQhﬁiféQt%%ﬁt%&
enbodiment is that it is_possible to realise a | arge-sized pane shutter

capabl e of FRREIEABER %fo§hﬂgSBQFﬁﬁﬁelﬁnPP&né@PGﬁ€ﬁﬁng of a large-sized
bui I ding wi thout requizhng £86ocA&8r enbbAsmehtt B¢ ehal pyremthtgui de sprocket s

L e " Coh 1S e BYEbn' 2! ol DBUnER o2 R L QB AP O e

successive panels connected to the chains and
constituting the shutter curtain is selected such that
----before one of the panels of the pair starts to move \)
downward passing over the guide sprockets, the
preceding panel stops its downward movement. The
selection of the pitch between a pair of panels in
this manner prevents the whole weight.of the panels
from applying to the chains suspendeé from the guide
sprockets, thus avoiding accidentalgcutting of the
chain. An advahtage‘of such an embodiment is that it
is;possible to realise a large-sized panel shutter
capable of opening and closing a large entrance
openihg of a 1afge-sized building without requiring
the strengths'of-the chains and guide sprockets ﬁo be
increased to such a level that they'can'carry-the _
whole weight of the panels. - -\
In a third embodiment of the present -
invention,'each of'the:panels;connected to the chains
and éonstituting the shutter curtain is composed of a
ffféﬁﬁfpanel member and a rear paﬁel member which are
" adjoined to each -other leaving a prédetermined'gap
therebetween, the front panel member being bent.
" horizontally at its upper end so as to form an
engaging'tab directed inwardly, the rear panel member
being provided at its lower épd”with an engaged tab
which is symmetrical with the engaging tab. The
panels are disposed such that the engaged tab of the



In a third enbodi nent of the present invention, each of the panels
connected to the chains and constituting the shutter curtain is conposed of .
a fron%%%hnel menber and a rear panel nenber which are adjoined to each '
other | eaving a predeternined gap therebetWwelf, ~the front panel nenber
bei ng bent horizontally at its upper end so as to forman engagi ng tab
directed inwardly, the rear panel nenber being provided at its | ower end

w th an engaged- tab which is symetrical with the engaging tab. The panels
are di sposed suchuﬁpﬁrtp&ne&upqﬁgtlﬁasothehengagiﬂgupabropamab Qs i es

the engaging tab dj | s arpangenent

possible to preve%{ panel s\% ol%hr}% toﬁ?%nég%%ﬁéexhgfa é fg’oPogfé‘r'ﬁ:}le .

br eakage of one OKQWR¥Qﬂ§ﬂﬁuPaan%dﬁquu%ﬁnglnanﬁrbneanagendfdpartSwon t he

ends of the panel soialmed) dSbaifie (9 £RRAE PAEKCHAERGONNGRLINg the
e

severed parts of the chainis facilitated. Bri Description of the -
Drawi ngs Fig. 1 |§9¥§ﬁ§ﬂ§ﬁﬁqx:iﬂﬁfﬂﬁ&ﬂk@%ﬁv?ﬁwpé¥t§ ﬁanéhesﬁaﬁﬁepf the 2

is a side elevati gaaled ¥ bd hardided | Oén@ftﬁeSBélpéﬁf %asR eopl oyed in
t he panel shutter of a flrstéﬁpbodlnent Iustratlon of

operation of the. % ?ﬁs?YﬁF?ﬁrE?ggﬁbﬁé ﬁtc 228. 18 is a plan
V|em/|IIustrat|ngﬁauakmtated.

Brief Description of the.Drawings
Fig. 1 is a schematic perspective view of a
panel shutter; _

Y SR . Fig. 2 is a side elevational view of the
interior of a shutter case employed in the panel
‘shutter of a first embodiment; = .

"Fig. 3 is an illustration of operation of
the panel shutter of the first embodiment; -

Fig. 4 is a plan view illustrating the state
of engagement between the upper guide rails and
running rollers provided on the upper end portions of
both ends of each panel; _

' Fig. 5 is a perSpectlve view of one side of
a panel; _ . ,

~Fig 6 is a plan view illustrating the state
of engagement between upper guide rails and the
rollers provided on the lower portions of both ends of
the lowermost panel constituting a seatihg panel;

Fig. 7 is a perspective view of a lower end

. portion of the lowérmost panel constituting the
sealihg panel; | _

Fig. 8 is a side elevational view of an
essential portion of a panel shutter in accordance

- with a second embodiment; : _

Fig. 9 is an illustration of operation of
the panel shutter in accordance with the second
embodiment; -

~ Fig. 10 is a vertical sectional view of an
essential portion of a panel shutter in accordance
with a third_embodimcnﬁhof the present invention; and



of engagenment between the upper gui.de rails and running rollers provided on
t he upper end portions of both ends of each panel; Fig. 5 is a perspective
- view of one side of a panel; Fig.6 is a plan viewillustrating the state-of
“engagenent between upper guide rails dridthe rollers provided on the |ower
portions of both ends of the | owernost panel. constituting a seating panel;
“Fig. 7 is a perspective view of a |l ower end portion of the | owernost panel -
constituting the sealing panel; Fig. 8 is a side.elevational view of .an

essential portion of wiganall shutdreri 1A I CEE Wbpdlr £t 581 OHE

enbodi ment;  Fig,.9 is an illustration of operation of the panel shutter'in
accor dance WehthAZds MbFimeddi ment; Fig. 10 i's a vertical sectional view
of an essential [Thet BestoModeparal CHriyiialg icuticres demeentidl a third o

operation of the thi rdraioteRiior Wil bl feth SHHCNeRstoet e
| nvention Thzomnthet fol lowing demms ghidry takin sirocbrijwmctbenf ol | owi ng
R on mebEh R SRR Wil pCcoIP R 10 oS FIOY L
shutter : Figs. 1 to 7 in combination show a first
embodiment of the present invention. A panel shﬁttér
1 is constituted by lower guide rails 3 standing
upright both at the left and right-sides of.an
‘entrance opening 2 of a building, a shutter case 4
comnected to the uppér ends of the lower guide rails v
3,'and a shutter curtain 5 adapted to move up and down
while being guided by guide passages 3a in the lower:
guide'rails 3 so as to open and close the opening 2.
| The shutter curtain 5 has a plurality of
elongated'slat-shaped panels 6, and a lowermost panel
7 constituting a sealing panel. Each panel is
provided on both ends of their upper portions with
roller shafts 9 carrying running'roilers:s. The
'panels'are'cbnnected'in series at their roller shéfté
9 to chains 11 through connecting members 10 at
_constant'intervals. - The remaining part of the chains
11 are suspended from a pair of guide sprockets 12 .
provided in the shutter case 4 at left and right end W/
portions of the shutter cése 4, The end extremities
of the chains 11 are connected to the rear panel 4a of
the shutter case 4. :
An electric motor 13 is mounted in the
shutter case 4. The electric motor 13 has an output
sprocket 14 which is drivingly connected through a
first transmission chain 15 to a first intermediate
sprocket 16 coaxial with a second intermediate |
sprocket 17 which in turn is drivingly connected
through'a:second transmission chain 18 to a final
 stage sprocket 19 which is coaxial with the guide
sprockets 12. Reference numeral 20 denotes a



1 is constituted. by lower guide rails 3 standing upright both at the left
and right sides of 'an entrance openi ng- 4, of a building, a shutter case 4
connected to the upper ends of the lower guide rails 3, and a shutter
curtain 5 adapted to nove up and down while being guided by guide passages
3a in the lower guide rails 3 so as to open and cl ose the opening 2. The
shutter curtain 5 has a plurality of elongated sl at-shaped panels 6, and a
| ower nost panel. 7 constituting a sealing panel. Each panel is provided on
both ends cfeRf&PR SRFAcket t fofs tensionding rtheasecoade &mansmissibonng
rollers 8. The, panels are connected in series at their roller shafts 9 to
chai ns llt?ﬂ%hﬁhléonnecting menbers 10 at constant intervals. The

remai ning part of the chajns 11 are suspended froma pair of guide _
sprockets 12 prodi Bdd¥ Ok Recommedatione raids |21 tasedlaightalong pthei ons
of the shutjer case %. ~The €Eﬁ gxtre iti,es of the chains 11 are connected
to the reartDRARE srfaces, LLplefE apdscightysidevalds dbyr 43 of thented

i et o oA BRRERS  camm ik rbspiabaly Hertind TSnenolien aminokats i2a
17 which | PUPR £O BANRT SRS RREIE th  FofRaR L AR Mo o5 on ohai n
1 Borer e RSP QAo 18 WIG" ol fhe "ubSchib M5 PLEEL"!
21 hold the rollers 8 on both ends of the panels 6 so
| that the panels 6 are accommodated by the shutter case 4 in
~ a vertical position in a side-By-side fashion.

As will be seen from Fig. 5. engaging lugs 22 are
provided on lower portions of both ends of each panel 6.
The lowermoét panel 7 constituting the seating panel is
provided on lower poftions'of both ends thereof with
stopper roller shafts 25 mounting rollers 24 which have
éhaft pprtioné 23 of a diameter greater than the diametei
of the roller shaft 9 of the panel's. as will be seen
fiom Pigs. 6 and 7. |

Upper guide rails 3' are connected to the upper ends
of the lower guide rails.standiﬁg upright on the left and
right sides of the opening 2. Each lower guide rail 3
is provided with a vertical guide passage.aa'of a width
large enough to permit the.passage'of both the rol1et
shafts 9 on both ends of the panels 6 and the large-

diameter shaft portions 23 on the lower portions of both



-12- tensiop-sprocket for tensioning the second transm ssion chain 18. A
pair of accormodation rails 21 are tﬁid al ong the inner surfaces of |eft
and right side wall's 4b, 4b of the Shufter case 4 imedi ately behind $te
gui de sprockets 12, so as to extend backwards and forwards. \Wen the
shutter curtain 5 is opened, the accommobdation rails 21 hold the -rollers 8

on both ends of the panels 6 so that the panels 6 are acconmmobdated by the
. shutter case 4 in a, vertical -position in a side-by-side fashiqn._As wil |

‘be sewad rof Ehe- ﬁmﬁggguea Cord €} B3E1hg°End" ddBfpor Ll ons of bot h

ends of each panel 6. The rnost pane stituting: seating panel

i's ppaderd onzhewmmilmfdefrmh?ndﬁi ﬁ%e%ew W%Oé)per roller

shaf 25 nmounting roll ers” 24 which have t portions of a dianeter

gr eaw:ﬁi‘@dlt Q;@@?ﬁﬁaﬁ 84 oF |£rw§d‘ﬁfttwﬂxeiw tilge | 6, as will be

seen fromFigs. 6 an er guide rails 3' "are connected to the upper

ends esfoudle téwgbrﬁlﬂtd&.ﬂdl t613e@NGhALLE ™9 ObA CRe! Panedld ﬁne'o“ ght sides
of the opening Each lower guide rail 3 is provided with a vertical

gui dpamms seheréthroughibiit toogemallidto tpassr the Qrgwssage of both the
roller shafts 9 on both ends of the panels 6 and the |arge- dianeter shaft

por t ddremeBeonshiaftl partpont R3nofofthmtstoppet3rodler Shdte over nost
panel constituting the seating panel. Each upper guide rail 3" is
provicdecthet howermost panel 7. A tapered portion 3b' is
provided in the transient region between the guide
passage 3a of the lovwer guide rajil 3 and the guide ' | l W,
passage 3'a of the upper guide rail 3*.
As will be seen from Figs. 4 and's, one side portion
3'c of th?_upper guide rail 3' is hinged as at 26 so as
to permit the width of the guide'paSSage 3'a to be opened
and closed. Normally, the side portion 3'c is urged by
a spring_27 so as to keep a predetermined'width of the
guide passage 3'a. 'An'emergéncy'stop safétyfswiéch 28
is disposed in the vicinity_of the hinged side pottion_3'
a of the upper guide rail 3', such that the safety switch
28 is actuated by the side portion 3'a as the latter is
moved in thg:direction for widening_the guide'passage.

A mountain-shaped guide plate 29 having an ascending
slope.29a and desgending slope 29b, which are édapted to
be enéaged by the éngéging lugs oﬁ the lower portions of
both ends of the panel 6 is disposed in the vicinity of



vertical guide passage 3a' of a wdth which is |arge enough to permt the
roller shafts 9 on the panels 6 to pass therethrough but too small to pass
t he Jbarge- dianeter shaft portion 23 oft4he stopper roller shaft 25 of the

| ower nost panel 7. A tapered *portion 3b' is provided in the transient
regi on between the gui de passage 3a of the lower guide rail 3 and the guide
passage 3'a of the upper guide rail 3. As will be seen fromFigs. 4 and 6,

one side portion 3'c of the upper guide rail 3' is hinged as at 26 so as to
permt theQWarhPer tien f deachs ippe s’ guidebaaikndd amdex osics. '
Normal ly; t side portion 3'c is urged by a spring 27 so as to keep a

pr edet er m _ﬁﬁéﬁhﬁﬂlﬁﬁesgﬂpngkﬁ%%@e 3'a. An energency stop safety
switch 28 is digposed in the vicinity of the hinged side portion 3 a of
the upper gui dePFSPrdLng stenthia inventiony wmhennhthe lowexmostd by the
side portion 3.a_as ghe latter is noved in-the direction for w dening the
gui de pasPRBEIAT tthe-shuster; curtain: 5 is maved beyondali ng sl ope
29a and descq&dhggné!o 29b, ‘which_are ada%&ﬁd to be engaged by the
engagi ng RRR4S n ﬁéFﬂﬂﬂuﬁQﬁiBGt# ®epeningcoperation sofi sposed
in the vigigit r portjon of each upper guide rail 3 under

of -14- | owe
the adjac eg%PH&?ﬁixﬁ%EFagE! r%&ﬁgere ehy8hatss 2hont hbe
bos 11 on AUPRE PRE s BE Ot [4nderol, the Aawerabatapaiabe) are |
arge-di 2 SRk int & eSOt with ‘the hinged side portions 3'c of

the qppe:;guidq rails 3'. Since the large-diameter
" shafts 23 have a diameter which is too large to pass
_thrbugh the guide passage 3'a, the side portion 3'c is
moved in sdqp a direction to iiden the guide passage, so
thit the emétgency stop safety syitch 28 is activated so
_3as to stop the opening operation of thé.shutter curtain
without delay. | |
Dﬁrinq the closing operation of the_sh&ttez curtaia
S, the panels 6 first move laterally along the |
_accommodétion rails 21 on which they have been stored and
then move vertically towards the upper ends of the-upper
-guide rails 3'. When the direction of movement of the panel
is changed, the panel swings back and torth abont the
roller shaft 9 due to inertia. Th#s'nay-éanae the panel
to fail to smoothiy move into the lower guide rails, with

a result that the shutter curtain cannot move downward.

According to the invention, in such a case, the engaging



. lower portions of both ends of the_ |owernost panel 7 are brought into
contact with the hinged side poTtT%nS 3'c of the upper guide rails 3" ..
Since the large-dianeter shafts 23 have a dianmeter which is too | argewo
pass 4 hrough the gui de passage 3'a, the side bortion 3'c is noved in such a
direction to w den the guide passage, so that the  emergency stop safety
..switch 28 is activated so as to stop the opening operation of the shutter
curtain without delay. During the closing operation of the shutter curtain -

5 thaugnels énfinet 160ee bardidds o qswcﬁ'henastm%%i Pad s 21 on

whi ch they have been stored and then nove verticallly towar e upper ends

of thenq#? witHethei hscéndiges1dpe BILChE Opnhef g(m‘a@reﬂ;ﬂtsahea‘ the panel is,

changed, the panel sw ngs back and forth about the“roll aft 9 due to

inerti2z®, thkestibyingughet panedn®d forvwaridlyp SAROthey sEmee i nto the |ower
guide rails, with a result that the shutter curtain cannot nove. downward.
Accor diime i cthé@eroblent shaftisn 9sorh thimspanélegecogagesy the side - | ugs 22
~on the lower portions of both ends of each panel engage with the ascending
sl ope poxRt ioing hd'guofictheauppa?, guide trdilsig3t htopheemowedrinrdly. At the
sane tine, the roller shafts 9 on this panel 6 causés the side portions 3'c
of thé&heirectienr fprswidening the guide:passgagesti &husor w dening the
gui de passages, thus activating the energency stog_safety switch 28 thereby
a

st opp@RF vt tngsthe epergensy stamsafeky cswiteha28 sherebywt del ay.

stopping the closing 6peratidn of the shutter curtain 5 |
without Jelay. _

Figs. 8 and 9 show a second embodiment of the
present invention.  The-second-embodiment is
distinguiéhed from.the_fiist embodimént in that, while
the pitch of the pahels-s-connected to the chains 11 and
constituting the shutter curtain S adapted to be moved up .
and down by the chains 11 suépended from the guide:
sprockets 12 is.constani in the first embodiment, éhe
distance between a selected pait of adjacent panels 6,6
is selected such that, before one of the'éair of the
panéls starts to move downward past the guide sprocketsg
the otﬁer panel 6 of the pair stops its downward
movement. o |

A.déscription will be made hereinunder with
reference to the accompanying_dtaﬁings..

In'this:embodimént also, a plurality of panels 6,6
are connected to the chains 11 adapted to be driven by



Figs. 8 and 9 show a second enbodi ment of the present invention. The
second enbodi ment i's distinguished fromthe first enbodinment in that, while
the pi¥sk of the panels 6 connected tot6he chains 11 and constituting the
shutter curwain 5 adapted to be nbved up and down by the chains 11
suspended fromthe guide sprockets 12 is constant -in the first -enbodi nent,

t he di stance between a sel ected pair of adjacent panels 6,6 is sel ected
such that,- before one of the pair of the panels starts to nove downward

past the-gui@ﬁgsgﬁpageggrpFFﬁggﬂri 98 EoOFothe e 's £¥§ri&§r99EgMard

movenment. A description w e nmade hereinunder with reference to t

accpnpanyi ngs dr awrh@sdikBahkies betwelin et séléted paitdlds Ya®iapene! s 6.6
are connected to the chains 11 adapted to be driven by -16- the guide

sprockets 1%pameds 6a,6b;Mlokated dteraw uihberm@diatepot sieow cef beheeen a
sel ected pair of adjacent panels 6a,6b, |located at an internediate portion

of the shuttshutteracurfain $¢l da aklected gtoaber grieatexticthan dgaéRnae
that, before one 6a of the pair of the panels starts to nove downward past
the gui de spiistance thatet beforen@neibafof hthpapaist ayfs the panelard
nmovenent. O her ganers 6,6 are arranged at a pitch which is slightly
greater tharBtaetactghmoye downwars mrsththe gnidec spragketsbotheent, the
di stance between a sel.ected pair of adjacent panels 6a, 6br_|ocated at an

i nt er nedi at ORRE | BANBE e ofh kheoPaiK t94APS i§s downward movement.

Other panels 6,6 are arranged at a pitch which is
';sligbtly‘greater than the beight of the panel 6.

Thué; in the second embodiment, the distance between
_aléeiected ﬁair of adjacent pénels 6a,6b, located at an
intermediate portion of thé shutter curtain 5, is
#elected to be greater_thah such a distance that, before
one 6a 6f.£he pair of the panels starts to move downward
past the guide sprockets, the other panel 6b of the pair
~stops its downward movement. According to this |
arrangemént; the shuttet.curtain 5 behaves as if it has
anhuppér half portion 6A and a lower ha1£ portion 6B
during opening and closing of the shutter curtain §, so
thét:the chains 11 and the guide sprockets'are required
~only to Bear about half the weight of the shutter curtain
S, so that the risk for the chains 11 to be accidehtally
broken is avoided. This ih'tufn makes it possible to
realize #n extremely large panel'shuftet'which can close

the large-sized gpening of a large buiiding.



~selected to be greater than such a distance that, before one 6a of the pair
of the panels starts to nove downward past the gui de sprockets; .the other
panel 6b of the pair stops its downward novenent. According to this W=
arrangenent, the shutter curtain 5 behk¥es as if it has an upper half
portion 6A and a lower half portion 6B during opening and cl osing of the
shutter curtain 5 so that the chains 11 and the guide sprockets are =
required only to bear about half the -weight of the shutter curtain 5, so .
that the risk for the chalns 11 to be accidentally broken.is av0|ded Thi s
in turn makes it possi an e arge..p utter which
can cl ose the large-si %1ﬁﬁ écﬁéﬁFlg gggﬁﬁ#¥d| nd %E e selected
pai r of panelcet @dway$(ﬁerﬁnnhtﬁﬂ at weys medlpoatednabfthhenld portion of

“the shutter nst i r I t er nost -
panelS g and tan facéﬁ%lpdanelﬁ%eﬂﬁpjrﬁgé |1S:H%eggQg éf”%)é{,%ﬁg E\,}' ogPrrent
i s that thebﬁh&h?\MﬂaﬁﬁmQﬁttﬂﬂﬂﬁkuﬁﬂ%né thesadpacaeppl Ppanedobthe chains 11.

i mredi at el y aafit @hadthe strdduifed Nen OPEDS namsseiaéhenlsn@hhm%at ely before
t he conpletl n of the cl osi n operat 10-and_ 11 show a third

enbodi ment of tRRE sTﬁthg§r8°EnBBBAﬁ§ﬁttPStEFStlnQU|shed
fromthe fi rcmhlaml 1t1henmf§amrwl:ema®lfﬂeﬁtshensthﬂt ofhithe b@ehlmgfl rst and

(e pecond, BRGNS BR0Rl g B kee8he LRBIRLEEN ] U T (e
closing operation.
Figs. 10 and 11 show a third embodiment of
. the present invention. The third embodiment is ' o
- distinguished from the first and the second _
 embodiments in that, while in the first and the second

embodiments the panels 6 have an elongated slat-like
form, the panels in the third embodiment have the
follbwing features. Namely, in the third embodiment,
each of the panels 6 is composed of a front penel

member and a rear panel member which are ad301ned to

each other leaving a predetermlned gap therebetween,

the front panel member being bent horlzontally at its
upper end so as to form an engaglng tab directed
‘inwardly, the rear panel member being provided at its
lower end with an engaged tab which is_symmetrical -
with the engaging tab, the panels'being disposed such NS
that the engaged tab of the upper panel underlies the '
engaging tab of the lower panel, when these pahels

are connected in series through the chains.

According to this arrangement, it is possible to

prevent panels from hehging down from one end dﬁe

to breakdown of one of the chains because in such

a case the lower panel can be retained by the upper

panel so as not to hang from one end thereof. _

To explain in more detail with reference to the
drawings, each of the panels 6,6 constituting the

shutter curtain 5 is composed of an elongated front



following features. . Nanely, in the third enbodi nent, each of the panels 6
is conposed of a front panel nenber and a rear panel nenber which are

adj oi Aeek t 0 each other |eaving a predeterm ned gap therebetween, the front
panel nenber being bent horizontally at it§ &Bpér end so as to forman
engagi ng tab directed i nwardly, the rear panel- nenber being provided at its
| ower ‘end with an engaged tab which is symmetrical with the engaging tab,

t he panels being di sposed such that the engaged tab of the upper panel
underlies the enggmnel tredminért 6t andea peael pankdnmehber Binehicl are
connected in seri h aj or ¢i.ng IS arran it

is ,possible to pr :a?ei]&’g%g? é ??gir% hgﬁarﬁégdo%ﬁgf re%c%m%»ﬁg 'e%&’ ogug'%[q?ltﬂg
breakdown of one @ucheaghtd ntedeeaaspredeterminedagernt therehetweem!| can

be retained by therqneppPRNEhd SO aEnBOErbAthpatdelr 8™ G Hoipd thereof. To
explain in nore detai| Wth reference_to the draw ngs, each of the panels

6,6 constituting HRFIRRER}LEIPERRADY| §0cBApESedOoBM AR EPGAGHNSI front
- 1ﬁ- pgnel f nmember ﬁilb aygl. a Tl@é{gﬁaﬂéhe”ﬁﬂhebf@tltwel ehqgaga Jt@bnfgb'-'éi% each
ot her by, for exa e,, spat in uch as to lLeave_a predet.erm ne a
Lher cbet ween. The AIARSERERE BREAFAGRD PantP 6O7Ts AReRPWRSH RHDAGL 0N
inwardly so as to 30a whicknsegvesg asba3Bealhagainsenangndadhn twatererfiyam ng
tab 30 1s further BenindPYRLAaSOuASy! nbObRLATYPYAIY RABLRH iy (3. Whi ch
serves as a seal agai’nst any rain water from _

‘shutter. - _
~ On the other hand, the rear panel member 6"
is<provided at its lower end with an engaged tab 31
which is symmetrical to the engaging tab 30 formed on
the front panel member 6'. Thus, the front panel

member 6' and the rear pénel member 6" have an

identical forh. When the



com ng i-nside when the opening 2 is closed by the shutter. On the other
hand, the rear panel nenber 6" is-provided at its |ower end with an engaged
tab 31 which is symetrical te tige -engaging tab 30 formed on the from™
panel nenber 6'. Thus, the front panel nenber 6' and the rear panel nenber

6" have an identical form Wen the -19- ‘panel’s 6.6 are connected to the
. chains 11 in series in the vertical direction, the engaged tab 31 of. each
panel underlies the engaging tab 30 of the adjacent |over panel 6, |eaving:-

a SNBhheldd ¢/Er#be! ¥6RAect'ed (e ENENEhhERS qphﬂznséhb% qGpi dental Iy cut

- during opening and cl osing of the shutter curtain 5, the engaging tab 30 of

the theeverdital deseetion, ha:mgesﬂdgbabt% 31 (68 WRRY p@ﬂﬂﬂ 6 so that,
the | ower panel 6 is prevented fro angi ng down from one €nd. ‘ ‘

consenderddes ehel engagt ngpttab 130 | of Sthepa@ jacéntt 1dwedy p&ﬂﬂ eby

st oppi ng the opening or closing operation of the shutter curtain. A

desc8j plieavisng | a bsmatlegagr dherebetweene f idmithe ebvent anayligents
havi ng the described construction. Referring.to the first enbodinent, for-

the chajmsdbfis| ascidentaldy reukedupingnopeming andl ¢losing t he shutter

curtain 5 of the panel shutter 1, the operator presses the shut button for
cont®fl they shut ter ocutgains 5. rthel engagd ngottab 13009€ra:hes in the reverse

direction (closing direction) so that torque is .

lowet panel 6 rests on the engaged tab 31 of the upper
panel_s so that the lower panel 6 is prevented from
hanging aqwn £rqm'one_end. In consequence, the o _' W
electric motor 13 is stopped withont'déliy; thereby
stopping the opening or closing operation of the shutter
~curtain. . |
A description will be made hereinunder as to first
to third embodiments ha@ing the described construction.

_ ) ‘ieferting to the first embodiment, for the purpose
of closing the entrance opening 2 of a building by the
shutter curtain 5 of the panel shutter 1, the operator
presses the shut button for controlling the motor 13.
As a reéult, the motor 13 operates in the reverse
direction (cloéing direction) so that torque is
transmitted from the motor 13 to the guide spro¢kets 12
through the output sprocket 14;fir§t transmission chain

15, first ihtermediate sprocket 16, second_intermediate
sprocket 17, second transmission chain 18 and the final

stage sp;ockét 19. 'as-the'guide aptqcket'lz rotates,



transmtted fromthe notor 13 to the guide sprockets 12 through the output
sprocket 14,first transm ssion chain 15, first internedi ate sprocket 16,
second®iat er medi ate sprocket 17, second jtansmission chain 18 and the final
st age sprocket 19. As the -gui de sprock 12 rotates, -20- the

| ower nost panel 7 is suspended and noved downward al ong the | ower guide
rails.3.- Meanwhile, the panels 6,6 which are héld on the acconmpdation
rai,l s°21 within the shutter case 4 in a vertical position and in

si de- by- si dehleadlowermbsb panedhd nbs l13uspen@ed amd! h8dedNdoMhwaila as the
chain sections are successively tensed so as to bé noved laterally al ong

t he accormpedoing) thel 3ogér guilden rablshad.r oMeanwtiiies Qhéegﬁméiéx§iéi0n
i medi atel y above the guide sprockets 12, the panels are noved downward

al ong the cwhiel aarecbedd onec the laccommdblatiocmw tdatlst Dk wikhidg tne !l ers
8 are transferred into the upper guide rails 3'. At the sane tine,, {he
engagi ng 1 ugbhustenweaseost Ldnsaoresbifadn@esatirRe 2pgndp §¥Qﬁ£h¥§§ﬁq?lthe
descendi ng sl opes 29b of the guide plates 29 so as to .intrroduce the |ower
portion of £Ashiom| withntbet ingerllnglack: Rre pudleguione ko 1S

di sposed in a |lower portion of the shutter case 4. Thus, the succeedi ng
panel s 6 ar @8 fkhedohainf sestiensmarensuecessively vensedosohasuerbends
of the lower guide rails_3 past the upper guide rails 3 and are noved

downwar d al BRYehLabREALLY adong the agcemmogakion spails 23.a v&heral
pl ane t hereb l.osi n he openi.ng 2. @ Wen the opening 2 is conpl etely
cl osed, Iheaéo%é?eﬁ%;#e&\ﬂ?‘@%'t@mﬂ TRaGH) @ position immediately above

the guid§ sprbckets 12, the panels are moved downward

~ along the;circﬁmfetence qf the roller shaft 9, so that

| the running rollers 8 are transferred into the upper
guide rail§_3'. At the same time, the engaging lugs on
lower portions of both ends of the panel 6 engage with
the descending slopes 295 of the guide plates 29 so aé to
inEtéBﬂcg the lower portion of the panel 6 ihto'the uppei
end of the lower'guidé rails 3;di§posed in a lower
portion of the shutter case 4. Thus, the succéeding
panels G.are introduced.ftom the accommodation rails 21
into Ehe upper ends of ﬁhe lower guide iails_3 past the
upper guide rails 3 and gre'moved downward along the

~ lower guide rails 3 so as to be disposed in a vertical
plane thereby closing the opening 2. ‘When the opening 2
is‘cqmpletely'closed, the lower limit switch (not shown)
conhected to the electric motot 13 is operated so as to

stop any further .movement of the shutter curtain 5. -



connected to the electric notor 13 is operated so as to stop any
further.-novenent of the shutter curtain-b. - -21- During this clostn
operation, the panels 6 which are held on the accommodation rails 2+4n a
vertical position and in sidefb@lsTde fashi-on are successively extracted
|ateral |y each tinme the successive chain sections are tensed, and are then
gui ded by the guide sprockets 12 so as to start to nove in the vertical
direction. Wen the direction of novenent is changed, the panel 6 is swihg
- back and forth about the roller shaft 9. Wen the anplitude of this

. swi ngi ng RWEMGitthis| glgsinghoperathgnsother pahedsi Ggwhdohwar d reach the

upper guide rails 3' before the engagin Iagf 22 on the;l%afr portions of «
bot ha&Rdhekd 1o thecaceommpdatiomcraidscdi dp sPoyEI335a5f t he gui de

plate 29.  In consequence, the | parti.an jRRNg 6 may fail to be
i nt reertceion el iR PY FbgﬁFagerg%?élggb%%gafﬁkfﬁggghut?Lr case 4. In

pancPESTAREAR TREREARLYSSAGT LRG| LHESHORRRTATR GBAS pl at s 20 and
eSS P L0 R, SR e o N nd BB 2,20 1
Lo cRRadketE 12750 86, T pha ¥R M6 EC 17t VEFELBAL: o upper gui de
oL ol el ORI e’ BV ith ¥t o | dirarigda) yered (ch 26,
panel 6 is swung back and forth about the roller shaft 9.

‘When the. amplitude of this éwinging movemént ié'laiée._ o \J
the running rollers B.moving downward reach the uppét  .

guide rai;s“35 before:thé engaging lugs 22'on.;he loﬁe:‘i
portions of both ends of the pahél 6 reaches the '
ﬂescending.slope 29b of thé'guidé piaté 29. In

consequehce, the lower-portion of the panel 6 maj faii.tb
lbewiﬂiféduced into-ihe'iowe;'guide'tails.3.bene$th_the
| shutte; case 4. 1In such a cgée)‘the engaging lugs 22 on

the lower portions of both ends of the panel 6 engage

with the ascending slopes 29a of the gﬁide platés 29 and "g/
then move down along the'ascending slopes 29%9a of £he |

guide plates 29. in accordance with the movement:of the

running rollérsla. As a result,the panel 6 is declined
forwardly as indicated by the dashed line in Fig. |

3, so that the toller'shafi 9 pnshes the side_poition 3'c

of the upper guidé'rail 3' in the dpeding direction so as

to activate the safety switch 28, thereby stopping the



- 22 - downward novenent of the shutter curtain w thout delay, whereby
breakage of the parel 6 is avoided. For opening the shutter curtain 5 which
i's cl os™ng the, opening 2 of the building, the operator pushes an open
button connected to the electric notor 13. As this bottomis pressed, the
motor 13 is rotated in the opening directioredforward directian) so that
the shutter curtain 5 is raised. The uppernost panel 6 and then the
fol’l owi ng panel s are noved upward while being guided along the | ower guide
rails 3 and the upper guide rails 3. Wen the successive panels 6,6 reach
the tops of the gdodawapdoabeemeh? dfhehEarsisttvér cduteain beethomy ed

veptically start ve Lzontal | 1 th thejr i ng, roller rOIIing.
fromthe upper gu?gég?éi lw@%%.e &nib%et%cg&éécc%m%hdéltq%ﬁjn@a ?Jsé AVOX T hat the .
panels 6,6 are successi vel y Foroopenimg Hthexcsluttemt¢wrtain |5 Hich s
vertical position : | de- Ry~ o) | Wiginhd b t ace of
t he | ower nost 'pangfiaglﬁgs%Peﬁag’ﬁ’ggxé@p?{;dée?ihn?n%‘# -stopé'pgrél{i?i% JA'S If'(Swn- I n
Fig. 3, i.e., to PHEheg@N open puthen \wannprted (kR Lhf elrctrig gpobor so

as to fully open tB¢ openithd s? bcttcPRS PreBded)V tivd hodr STPWE of the
el ectric notor 13 i rated,.to stop furfher operajion of .the shutte
curtain 5. In'therggéggstﬁgtipﬁé 9 iHh%eS ?%h{¢%ﬁW%FQ(§Eﬁﬁﬁé&398uring
t he openi ng oper asbothatplthienshutitere cudtain 5 is raised. The :
o uppermost panel 6 and then the following panels are
‘moved upward while being guided along the lower guide
~rails 3 and the upper guide rails 3'. When the
.suééessive panels 6,6 reach the tops of the guide
sprockets 12, the panels which have been moved .
vertically start to move horizontally, with their
running rollers 8'rolling from the upper guide rails
3' into the accommodation rails 21, so that the panels
6,6 are successively stored on the accommodation rails
21 in a vertical position and in a side-by-side
.fashion. When the bottom surface of the lowermost
panel 7 has reached a predetermined stop position A
shown in Fig. 3, i.e;, to ‘the same level as the
bottom surface of the lintel 32, so as to fully open
the opening 2, an upper limit switch (not shown) of
S, _ the electric motor 13 is operated to stop further
operation of the shutter curtain 5.
| In the event that the upper limit switch
fails to operate during the opening operation

explained above, the



- 23- | ower npst panel 7 réaches a position B shown in Fig. 3 beyond the
stop position A.  In such a case, since the |arge-dianeter portion 23-of
the gropper roller shaft 25 of the pwernost panel 7 cannot nove thrdegh

t he gui de passages 3'a in the uppe :ﬁdide rai'ls 3', the side portions 3'c

of the upper guide rails are noved in the openirg direction so as to
. activate the safety switch 28, whereby the upward novenent of the | owernost
- panel 7 is stopped without delay.- It is not always necessary that the

conbi howermc¥t (penehf Pt yesvhésha2powid ildie Bistedws shdeigerig on 3' ¢ of the
upper guide rail is provided in each .side of the-shutter Case 4. Nanely,

t he cbelyomal ithre rstyopepes bvidadaon! In Budte £icks@f shAcehkhecr case 4. .
This means that the |arge-dianeter shaft 23 on the | owernost panel 7 may be

provi dadgerdidmeter porit bént 23 pEnthe’ stipmentrédlébeshafer 25ui de rail 3
which is provided with the novabl e pivoted side portion. -The operation of
t he sefofdecawermont \panebe7dcannotemawe dihrough . thel guides enbodi ment,
the shutter curtain 5 is'constituted by a plurality of panels connected to
chai nPassagemea '@ sinmnkhe huppesnguide gaids o3l s thepaides 6a, 6b adj acent
to each other is determned to be not smaller that a di stance which enabl es
the pRREtiONs, Yot tshecwpRer dgnddendini ifrare moved,. in the
opening directibn so as to aétivat§ thé safety switch 28,
whereby the upward mbvemeht-of_the 1owe:mo§t.paﬂél.f_is
stopped gitﬁdut delgy.' - | o _ . .\)
It is not always necessary that the combination of
the safety switch 28 and the pivotéd side portion 3fc-o£.
the upper-guide rail is provided in each side of the
shutter case 4. Namély;'the_combination may:bé provided
only in one side of thé.shutte: case 4. .Tﬁis meané_ihat
_tﬁé;iérge-diameter shaft 23 on the lowermost panel 7 may.
be providéd'on only one end of the panel 7 adjacent to
the upper guide rail 3' which is provided with the
- movable pivoted side portion. ' ; |
The opération of the éeéond.embodiment_will be
'described hereinunder. In this embodiment, the shutter
curtain 5 is'constifuted by a pluiality of panels -
gonhected'to éhains il. _Thé.distance between a-éelected
pair-of panels 6a, 6b adjacent to each othe;.is
~ determined to be not smaller that a disfance which

enables the panel 6 to stop its downward movement before



t he ot her panel 6a commenced its downward novenent past the guide sprocket
12.  According to this arrangenent, - the chains 11 suspended from the guide
sprockmsds 12 are not required to bear_tyg whol e weight of the shutter
curtain, so that accidental cutting of the chains 11 is prevented. This
means that a | arge-sized panel shutter capable of opening and closing a

| arge- sized opening of a large building can be realized w thout enhancing
the strengths of the chains 11 and the guide sprockets 12 to l'evels capable °
of beari nghﬁhémt ePaBedhibafcompenied: dits udownward THivvemenat paztof the
third enbodi ment, will be now descri bed. In this enbodi nent, each of the
panel s 6, Bh@oguider spgockets R+ er ecoaiding i toc tiviss ek rdngehmeat!, panel
menber 6' ﬁhd’ rear panel nmenber 6" . The upper end of the front panel
member 6' the ins;iiosuspended from the igeide eprogketsal23@rehil e

t he rear Ea el nmenper 6" is provided with an engaged tab 31 symmetri cal
with the 98@9@: redsto hearithe vhole weightcofi the statterlil is cut
acci dent aII* dyri ng the_opening, or closing operation, the engaging tab 30
of the | ofH tﬂéﬁéﬁ 80, Lhat acq eﬁgAgse&t Q1061 thee chalmspldecliss, so
t hat the éi ;’k of %e | ower panel hanging fromone end thereof is avoided
wi t hout fRFfVented,  This, means thatdd 1axgdersi@g®® for connecting the

1T PAPRE i Bt (B Bt A Ehonion n Linderl T
- - sized opening of a large-bﬁilding can be realized without

enhancing_ghe strengths of the chains 11 and the guide

sptockets.lz to levels capable of bearing the whole |

weight of the shutter curtain 5.

The opé;ation of the third embodiment will be now
described. In this embodiment, each of the paneli's,s
constituting the shutter curtain 5 is ébnpdsed of a front
paﬁ:i-ﬁembet 6' and a rear panel member 6". The upper
end of the front panel member 6' is bent horizontailj 80
as to provide an engaging iah 30, while the rear panel
member 6" is pro&ided with an engéged tab 31 symmetrical
with the engaging Eab 30. Therefore, even when one of
‘the chains 11 is cut accidentally during the opening or
closing operation, the engaging tab 30 of the 1owe£ ﬁanel'
6 rests on the engaged tab 31 of the upper panel 6, so
that the risk of the lower ‘panel hénging from one end

there9£ is avoided without fail. In addition, the



advantages.. (1) A single safety switch 28 can play a double role: nanely,
a role for stopping the shutter closing operation w thout delay whenever
t he downward novenent of a panel 4 inpeded because of failure in t he# s
transfer to the upper guide rails 3 due to inertia which is produced as a
result of change in the direction of moverment fromlateral direction to
vertical direction due to reversing of the guide sprockets 12 during
closing operation; and a role for stopping the openi ng operation wthout - *
del E¢PAighewerk: for conmegting kive HreksnpeertiBpEd se%ﬁdc ain o
predeterm ned position due to a failure in the upper limt sw tch during
i t stdpRAn beyEaciditakedihe guide rails 3 as a result of forward rotation
of the guide sprockets 12 during the opening operation of the shutter _
curtain #t!ﬁglpbﬁ_éﬂﬁﬂgst & fLrom thenfaregobngr nost panel 7 against
bregkage., Sipce these protecting functions are perforned by a single safety
i Sﬂ%fé;Pﬁ engothe presents igﬂb?%ﬁ%@ﬂ pffers the fodlowingoduction -
cost .i s remarkably reduced. In addition, since the safety switch 28 is .
act dI¥ANLAG®Renbers which are not  -26- visible fromthe outside, the

conhiic B Sipale ARt AVLEEN, 78 Fan PIAK A dewbleptoksh (2) The
of pABElRs 8] TIR A9F cEEPRAPS RPN SORKTRT COLABLagcARaTARLOB, (hat -
reginodl 881ay Vnbnddel® it WOSHERLY ucVRdiE of s’ paner
is impedeg because-of':ailure in the transfer to the . -;)
  upper guide rails 3' due to inertia which is ﬁtoducéd a§-
a result of change in the direction of movement from lateral
'direéﬁion iq vertical direction due to reversing of the
guide sprocket; 12 during closing operation; and a role
for étopping the bpening operation witﬁout;delay whenever
thé‘ISbernosilpanel-7'has,5¢en--oved beyond a ’ o
predete:nihed position.due to a failure in ihe'upper-
limit Qwitch during'its upward movement ilong the guide
rails 3 as a result of forward rotation of the guide
sprockets 12 during the opening operation of-thélshuttei
curtain 5, thus protecting the panels 6 and the lowermost
panel 7 against breakage. Since these protecting
functions are performed by a singig safety switch 28, the
construction is very nnch-facilitatéd-and the production
cost is renatkably reduced. In addition, since the |
'safqty switch 28 is activated by members which are not



turn elimnates any necessity for the strengths of the chains Il _and the
gui de_ sprockets 12 to be increased, and al so the necessity for increasing
the capacity of the electric notor 13 fosedriving the guide sprockets 12.

I n.” consequerice, the installation cost and the power cost are remarkably
decreasedthus realizing a | arge-si zed shutter capable of closing a

| ar ge- si.zed opening of a large building. (3) 'In the event that one of the
chains 11 suspending the panels 6,6 of the shutter curtain Sis

acci dent aiviyg it ederioad tHE G@esiae,0'tlfé OapPeatANE | 6F. thee dyetepanel 6
Is securely held by the upper panel 6, thus preventing any tendency for the

| over panduttabang filwmever oifpaited,s 46! that dhe besmmedeifl tHa1garts,
t Hereby ensuring safety. In addition, the repair work can be conducted

wi thout didff ithiet shutterccubtain i verednich inpireved.panels 6 to be
rai sed to enabl e the severed sections of the chain toe be connect ed. - 27-.

| ndust ri al{ 2%pl Thebichains ikl sstspended fonh the iguidei spriovkersc!
shutters can be used in panel shutters installed on openings of various
types of neddingt bear dhé awholecweight cofuthe shultberycuxtsedn Shops
and so forth. . I n general, panel shutters which do not produce unpl easant
nol se areduringl openingcand cideing opesatpons, \#o cthatsbreakage t he
sound tends to take place, as well as in shops in residential areas where
noi ses ar ©freher ehaing i 11 niscadvantagesarsdty akodidad of TS pkRsent
turn gliminates-any'necessity_fOt the strengths of the
chains 11_and the guide sprockets 12 to be increased, and
‘'also the necessity for increasing the capacity of the electric
motor 13 for driving the guide sprocgets 12. In.
consequence, the installation coét_and the power cost are
remarkably decreased.thus.realizing'a largg-si:ed shutter
capable of closing a laige-sizeé opening of a large
bufi&iﬁg. a |
'(3) 1In the event that one of the chains 11 suspending
the'pangls 6,6 of the shutter curtain 5 is accidentally
.cu_t during the opening or closing operation, the lower panel
6 is securely held by the upper panel 6, thus preventing
'any tendency for the lower panel to hang from its one
~end, as well as any breakage of the parts, thereby
enguging safety. In additiop, the repair work can
be conducted without difficulty because there is no need
for the heavy panels 6 to be raised to en;ble the severed

sections of the chain to be connected.



I nvention can be effectively utilized in panel shutters installed in such
shope, in-order to ensure the safety during opening and cI05|ng opeTatlon
of the shutters. -28-* . C -7 -N S * CLAIMS: - 1. =T
panel shutter having a plurality of panels each having roller shafts

provi ded on upper portions of both ends thereof, said panels having their
roll er shafts connected in series to chalns so as to forma shutter

- curtain, said shutter c in b g Sus from gui de sprockets disposed
inleft and right end pgr'lg iﬂrla 53 L‘SYt he shutter case being -

. | ocat ed ab sub [ ¥ ver CEP ide rajls djsposed at the left and
the right ' (&‘ﬁ ol €n gm PRe. t PaneL rthaitténs .

arran % utter curtain be|n novabl e al ong -

accorﬁﬂa&’o g 3 msnga%%?dllfﬁﬁ'an mlobﬁ; he left
side wal |l s Sa hutter c er orward -and backward

rot at+€ﬁ&9ﬁ“sa$m& ﬂ? s%‘gg L %Qﬁgdl%i.!urtal n to move

progressively from sai ui de_rails ontg said agcomb atlons ralls and vice

vers qé 28/ .0F éh? Jghouses,. §§f a #xising a

S&Vf‘i’éﬁaﬁ i ‘Bahel SbEE AR bl O 428 s Caiﬁnnﬁl&%a&f‘f Sl uated
| %nﬁﬁga@%déﬁ?ia&%e el B RUE§Eohld ' Bhoe "BaCSLg " °
tesonance of the sound tends to take. place. as veu as in
shops in tesidential areas wbero no:.ses are S \J
preteubly eliminated. The sa!ety device of the present
invention can be cfteetlvely utilized i# "p'anc_l shn_'ttn"'u |
‘installed in such shops, in order to ensure the safety
during opening and closing operation of the shutters.



formed in the guide rail. 2. A panel -shutter according to claim1,
wherein a novabl e QUIde rail side portion and aSSOCIated safety switch are
arrange# on each side of the shutter case.

according to claiml1, wherein the | owernost %ﬂanel of theT ’I im I"i"llll
provided with a stopper roll'er shaft on a | ower portion o

thereof, the stopper_raller shaft having a dianeter greater than t he
di aneter of the rgﬁﬂ&ﬂ%ﬁafts of the other panels. 4. A panel :
shutter according to claim3, wherein the WI dth of -the guide passage for med

in the guide railg wi.thin the shutt I,S sl | er i.h d t he
guj de passage for?réd I n thelxgga(ﬁ'gtlr all\u elra"t]t{leg sahtﬁilefrhb t3€ 3‘# héeg ath-
bei ng determ ned each hiaatingha ajuliede m@mwtdeﬂ {dre uPReL cpoxibens
permts the roll erS%%f'tths edlast i s é&idog%g-téi?r ﬁ%gﬁé’i‘} PEEVERL S

t he | arge-di anet er. ortions of the sto rol s from passing
t her et hrough, wheP aﬁtwnﬁﬁqdom feRigfmia ‘-‘rl’sa#ﬁﬁ/e‘iplafﬁ ok hECHRi Ye

rails within the §hutttterr %&Qatlme Iser;me sttmzercﬁtaetin S8 ind Nsu Hhehdéd
stopper roller shfts the dmdegaod[ O;']?Fef the guide rails

t hereby actuating trf'?é' § isposed An ARft t’g’r Nk %% ng to
claims 1, 2, 3 or pértdiesisciof tahcsmmtadm ecaps detheli shist tter peade dveiighi n t he
shut ter case is hhaded o0 AV shliss edlish Oy Wi @P80r | sl 9l £ Passage

to be increased,

disposed at the left and the right sides of an opening
"and along which the shutter curtain is arranged to be
“movable, the shutter curtain also being movable along
" accommodation rails extending rearwardly along inner
surfaces of the left and right side walls of said
shutter case, whereby forward and backward rotation of
said guide sprockets causes'said shutter curtain to
 move progressively from said guide rails onto said
~accommodations rails and vice versa for opening and
élosing said opening,-a'safety device comprising a
movable guide rail side portion within said shutter'
cése; and a safety switch disposed in the vicipity of
said movable side portion to be actuated by said
movable side-portion when said movable portion is
. moved in such a manner as to widen a guide passage
-\ ' formed in the guide rail. '

2. A panel shutter according to claim 1,
wherein a movable guide rail side portion and
associated safety switch are arranged on each side of
the shutter case. '



spring nmeans presses agai nst the novabl e side portion for naintaining a
predeterm ned wi dth of sai d guide passage. 6. A panet—shutter
according to claim1 or 2, wherein eac panel curtain, sy. .
except the | owernost panel , 1S provi de wirth e M E“]w E[i ot h ends of
- the lower portions thereof, and wherein guide pta ed Wi .t hin
ithe shutter case beneath the gui de sprockets, each guide plate.having a

- . descendi ng sl ope adapted to be engaged by the engagi ng | ugs durlng cl osure .

of the shutt® curtai nAnhanebyshhtteoweccpydiingntof cladmpdnel is guided

into the porghopesh the saaegmaet' 4Rds’ Eeh%hah%h%rte&aae S epscending

- slope adapte e engaged sal gaglng wher eby en the panel is_
not int roduc‘é‘flﬂl’rﬁos‘t:ﬂépgﬁl H@ Ler|. Sbﬁé r ofha é—l@&f?ﬁ-‘etpoc,rz;s}@n afe atanel tilts

forward thusiesspl 6ne &he {:Hékébﬁh%hb gko Eberp]gmtqlletro _a,tna\fft s, iy abl e
ar e swi tch ’

' uide rail sid I on I va A
'ganel shut t €F ‘gbglﬁ?é?ﬁggfﬁagﬁﬁ ﬁ'ﬁn H’ eta‘lest&}?cl(-}%t ween a

sel ect ed paishaftadpficthé pahekSpaﬁangst the panels constituting the

shutter curtain is selected to be greater than a di stance whi ch enabl es one

~of the pair to stop its-dowward novenent before the other of the pair

_ commences i t4- downwar dAnpaneénshpitert hecguddags pooclatim 8, A panel

shutter accopgipg; £ 0thib 2 fatnObs2tnthguihe askagt ERERY S tie the

shutter curtain_is
gu1de ralls within the shutter case is smaller than -

the width of the gulde passage formed in the guide

.. rails under the shutter case, the width being.
determined such that the guide passage'within the
shutter case permits the roller shafts of the panels
to pass fherethrough but prevents the large-diameter
shaft portions of the stopper roller shafts from
passing therethrough, whereby, when the lowermost
panel is moved into the guide rails within the shutter
case the large-diameter shaft portibns of the stopper
roller shafts move the movable side portions of the

- guide rails thereby actuating the safety switch.

5. A panel shutter according to claims 1} 2, 3
or 4, wherein the movable guide rail side portion
within the shutter case is hinged to allow the width N2
of the associated guide passage to be increased, and
spring means preSses against the movable side'portion.'
- for malntalnlng a predetermined width of said gulde
passage.

6. A panel shutter according to claim 1 6r.2,_
wherein each panel of the shutter curtain, except the
lowermost panel, is pro&ided with engaging lugs at
both ends of the lower portions thereof, and wherein
guide plates are disposed within the shutter case
beneath the guide sprockets, each guide plate having a



conposed of a front, panel nenber and a rear panel nenber, the panel nenbers

bei ng adjoined to | eave a predet erm ned gap therebetMBGH——%*K¥4+{ﬁH—fﬁﬁﬁﬁ——
nenbernhelng Bent horizontally and inwardly at its upper end BﬂOVld

engagito-1ab, the it panct erter beng Brfhied o AR T

engaged tab symetrical to the engaging tab, and the pan
such that the engaged tab of an upper panel underlies the engaglng tab of
the | ower adjacent panel. 9. : A panel shutter substantially as herein
descri bed with refileseending stliopeacaiagtaad/itng bk csmg@ged by the engaging

3 lugs during closure of the shutter curtain whereby the
lower portion of the panel is guided into the portion
of the guide rail under the shutter cése, and an
ascending slope adapted to be éngaged by said engaging
lug, whereby when the panel is not introduced into the
guide rail under the shutter Case, the panel tilts
forward thus enabling the roller shaft of the panel to
move the movable guide rail side portion, thus
activating the safety switch.

Ry SN A panel shutter according to claim 1 or 2,
wherein the distance between a selected pair of
adjacent panels amongst the panels constituting the
shutter curtain is selected to be greatéf than a
distance which enables one of the pair to stop its
downward movement before the other of the pair
commences its downward movement past the guide
sprocket.

8. A paﬁel shutter according to claim 1 or 2,
~wherein each of the panels of the shutter curtain is
composed of a front panel member and a rear panel
member, ‘the panel members being adjoined to leave a

A predetermined gap therebetween, the front panel member
being bent hérizontally and inwardly at its upper end
to prbvide an engaging tab, the rear panel member
being provided at its lower end with an engaged tab
'symmetrical to the engaging tab, and the panels being
“arranged such that the engaged tab of an upper panel
‘underlles the engaglng tab of the lower adjacent
panel.

9. A panel shutter substantially as herein
described with reference to the accompanying drawings.




