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CLOSURE APPARATUS FOR BUI LDI NG BACKGROUND OF THE | NVENTION 1. Field of the

| nventi on The present " elates to an electrically driven closure
apparatus for archi tyml“mmnmllmm% as an el ectrically-driveg odgbéezodd a
bui l di ng. CGenerally, a closure apparatus having an electric notor to drive
a closure nenber for i m closing, for exanple, an entrance of a
buil ding has a ri sk Mﬂ‘mm‘w‘m d with an obstacle when being operated to
close. Therefore, the appgg@s-us preferably has an obstacle detector and an

automatic stop controller that automatically stops the closure nenber when
the obstacl e detector detects the obstacle. Two types of the obstacle

detector are kngMECTIREALTYDRIVENCIEROREIAPANRPUSTRIRERNEBINGan obst acl e

by a detecting sensor such as a seat plate switch provi e closure
menber; the other is an indirect detecting type that detects an obstacle
indirectly by detecting |oad variation or torque variation of the electric
mot or whenBAGKEGROLINE OFeTTHENNVENTIObked by the obstacle. The indirect type
detector has_an advantage in that the closure nmenber is not required to
have an ob3dt Bi@léokErdeyentitm t hat the obstacle detector can also serve as a
limt detector. %‘gnventi ﬁnal I

v

/[ trle i ndi rect t,g bstacl e detectaor may
detect the | oad VAF PEEIeoN MVENen trletende o alpctutsle srvaroriogire 2PPatalts on
d j | vol t o : I
lectric olarfitdaes bl oy #i ety BB Rl B Bling w thin e
range where the wghballlyod cbutd Sl bRIHAIRPEEY . hdtd i dhoad crgiati on

is small, so as to obtain a stabl'e openi ng "and cl osi ng spee Ther ef or e,
there is anmmeniidrdor bperting Bed\chosiral, farexeimglbeamehpancporsbuiklisgrabs awiskn t he

cl osure nenber is resisted by an obstacle. A 16 Cctober 2002 problem
exper i ence@f BpinG jameesuvitiean obistacletwirn being dperatedttoclaseel Ebeneferectier ent
above: ment PORBRUPETGPY TERAD BETPFEARSPn Rt PGl BBCPREP i th
iy o accur e kSR SR Y RSB TR ROR I SR e
nmechani sm pasoP&elle. Two types of the obstacle detector are known: one is a direct

detecting type that detects an obstacle by a detecting sensor such as a seat plate

switch provided on the closure member; the other is an indirect detecting type

that detects an obstacle indirectly by detecting load variation or torque variation

of the electric motor when the closure member is blocked by the obstacle. The

indirect type detector has an advantage in that the closure member is not

required to have an obstacle sensor and that the obstacle detector can also serve

as a limit detector. Conventionally, the indirect type obstacle detector may

detect the load variation in accordance with a variation of a rotation speed or an

electric current value (or a voltage value). However, a general electric closure

apparatus utilizes an electric motor working within a range where the variation of

the rotation speed due to the load variation is small, so as to obtain a stable

opening and closing speed. Therefore, there is a problem that the variation of

the motor speed is small when the closure member is resisted by an obstacle. A



proposed which can perform stabl e opening and cl osing operation while
detecting an obstacle accurately. In this nmechanism an electric notor or a
driving device serves as a displaceabl e nenber that changes its position in
accordance with the load variation. The displ aceable nmenb %d)to%ﬁﬁ?@@ied by
a load detecting spring (a neutral position keeping spring) t eeps,
under a predeterm ned | oad, the displaceable nenber at a neutral position
with respect to a fixed nenber that is fixed to a frane. A displacenent
sensor detects change in the position @f -the displaceabl e nmenber agai nst
the | oad detecting spring. However, the conventional |oad detecting spring
ment i oned above has substantially a U shape with one end connected to the

the ot spl Aot Exneraeed in Bl Epn bRV B 4 Pl MR 8RR o< ant

bet ween t hgnBatArigAdsa & A | | by Lspl acenment
sensor. By ghangi”ng%?hae %ﬁrggﬁ: vléaﬁ%ﬁgtgﬂ%gfthtégﬁ\g%gﬁ gt egwﬁgtquri ng, the
spring coabbesnerdionbe dehngrethave diffictiey indddisétirigen aestHElaGyithohigaet ecti on of
an obstacle. In this case, the spring constant of the conventional | oad

det ect i ngaspuranyand gadid womgmhtibilitys betladeinydaectarhsangitivity add wpersion nenber to
the parallel portions of the U shaped spring, so that the curved portion of
t he spri néta(?é'ttlo\/een the fixed points becones ineffective. Therefore, the

| oad detecting pring rrus1t ave effective |length |ar .16, Oct ober 2002 -

5 enough to or BATHEC PR B Fadvasratnbed sRaam. ARGCHATAT FoR RS ength f ar
Ctt . : . . . ¢

rerber mieobEea Loy S BERoR SR RE IR clodRl BBy Rhinn Wi MRASEEET

paral | el pardosedte aEcdrBRIEPrIhMEs rldbhanisnhr Saetridei@st bngdamng@vice el | as
t he adj ustnment nenber tends to becone | arge. SUMVARY OF THE | NVENTI ON An

obj ect of sehesmsesdisplacrabletmembesttab change Lits positidreirt adcoeddngedrithibe
cl osure apparatus for_a building that can solve the above-described
probl ens. 98¢ \taﬂaéloend,Tha@mWefﬁgﬂq Brember by sdranrtadipeaiqasidetedtinge i s

B O osur ¢ SHETBEE hpufSasbiioy e FotTdl PR AP o G aIedgoes.
¢! osure “HERBE? PUF G Sl e Pield e < . _
bei ng. opoht SR T asen Byenoas rorE BB RE e (gl o R L RT Sl ol o

or the drijyfixg @evira@ebeandssiessraaftsdr@op 86teetsishangdiin Heasetdreonpaber  t hat
changes rotational position relative to a fixed nenber fixed to the

bui | di ng slispladeabts membec agaithahthe load detectiagisatingn in the | oad; a | oad
detecting spri ng‘ di sposed between the displ aceabl e menber and the fixed
menber; and a dHopeseR Hncorvendionalfload detasting sgring spErdicaee AbOE hahe

Wherei n_t RBFBAUE GG CER14RF W5 PAS o6 FrReteriotRISPRCe ARG BB Ty
constant e Baheine BT RPHLLY RaHh, SHARR A0 HIAShERTERbET "
reacting (BEAYES tHeWosMRIPEgdiAQANE &Bring constant between the both ends, the

paosition change is detected by the displacement sensor. By changing the

effective length of the load detecting spring, the spring constant can be changed

so as to adjust the accuracy of detection of an obstacle. In this case, the spring

constant of the conventional load detecting spring is adjusted by slidably

attaching an adjustment member to the parallel portions of the U-shaped spring,

sa that the curved portion of the spring between the fixed points becomes

ineffective. Therefore, the load detecting spring must have effective length large



be detected directly by the displacenent sensor. As a result, higher
accuracy can be obtained in the |oad detection than in the conventi onal

nmet hod where the 16 Cctober 2002 _q _ notor load is detected indirectly
fromvariation of rotation speed or current value. |In addi§iGiicberddQ0 ment
of spring constant ensures high accuracy of the obstacle detection, as well
as limt detection. Mreover, a fixing nenber far fixing the | oad detecting
spring can be used as the spring constant adjusting nenber, so that
reduction of the nunber of conponents” ahd” si nplification of the structure
can be achieved. Preferably, the | oad detecting spring of the present
invention is forned substantially in U shape or |inear shape. The

di spl aceabheugetdprovide theeegruizsd springcenstiaohacdrddidiossl leogtirfed such as to
be pivoted to the notor shaft and able to rotate around the axis of the

not or ds haP?rmﬁg'tgaﬁt%‘H'ﬁ'ﬂg af ¥ys1 adiesiment srernbpry. dﬂ@tﬁ?%‘t@g’a@eeaméﬂt in
ggﬁgér e g B4 A aersbﬁat renl & e Vo ET0 Sheclpibof HehpERifon can
around 1 hECRES EingohRe TRy e i BRd FS S B e A B elen ' ©

di spl acealp|{npertRRs tdbEESRE ga}?ge with the |oad variation can be detected
by the displacenent sensor. BRI'EF DESCRI PTION OF THE DRAWNGS Fig. 1 is an

expl oded perspective view of an electrically-driven shutter for a building,
as an enbodi nent of the electrically-driven closure apparatus of the
present ||$\H=MM|A&Y OFi HE INVENT1@bIr spect i ve vi ew of a take-up drum Fig. 3A

is a schematic iew of the shutter; Fig. a schematic parti al
front view of t @Rﬁtt"ﬁhe piegenyinvention ﬁdﬁtPFQY‘Qﬁ/%‘fe'Fﬁt@cﬂM HiYRS devi ce;

closure apparatus for a building that can solve the above-described problems.

To this end, according to the present invention, there is provided an
electrically-driven closure apparatus for building, comprising: a closure member
for opening and closing an opening in a building structure; a driving device
having an electric motar, said closure member being openedand closed by a
driving force of the driving device; the motor or the driving device being designed
to serve as a displaceable member that changes rotational position relative to a
fixed member fixed to the building structure, in accordance with a variation in the
load; a load detecting spring disposed between the displaceable member and the
fixed member; and a displacement sensor for detecting displacement of the
displaceable member against the spring force of the load detecting spring,
wherein the load detecting spring is fixed in the state where spring constant is
adjustable.

More specifically, since the displacement of the displaceable member is
substantially proportional to the motor load or reacting torque, the motor load can
be detected directly by the displacement sensar. As a result, higher accuracy

can be obtained in the load datection than in the conventional method where the



1 16 Cctober 2002 - 5 Fig. 5 is an upper rear view of the driving device;
Fig. 6 is a cross section along AAAline in Fig. 5 Fig. 7 is a right side
viewof Fig. 5, Fig. 8 is a cross section along B-8 line in Fig. 5; Fig. 9
is a cross section along GCline in Fig. 5 Fig. 10 is a1g'@&sbheegdo®n
along DD line in Fig. 5; Fig. 11 is a left side viewof Fig. 5 Fig. 12 is
a plan viewof alimt switch; Fig. 13Ais a front viewof the limt switch
shown in Fig. 12; Fig. 13Bis aright side viewof the limt switch shown
in Fig. 12; Fig. 13Cis a cross section along A-Aline in Fig. 12; Fig. 14A
is afront view of a second enbodi ment &f~the present invention; Fig. 14B
Is aright side view of the second enbodi nent of the present invention;
Fig. 15Ais a front view of a third enbodi nent of the present invention;
Fi g. 15B i scdorlpgtis detdeted indirextiytitom vaiiatibreofrothitivarspeef or lserrpnesaiue.
invention; Fig. 15Cis a cross section along A-Aline in Fi % 15A; Fig. 16A
i s a front Ivadditien adiusment ehnsimarmonstast eppéreshigheaccyracepithNebstadle 168 i s
a right side vi.ew of the forth enbodi gpnt of the presept jnyentipn; Fig.
T6C o a cPEechER Ry wh B YR e, Miitepyey & 18a8 RoGBen RNRBOARF ont “vi ew
of a fifth b oLy | Ok G- ' ' si de
Vi ew of thE R TR Eab ik B AT W BSIAQ skl achifing fndmbedish
that reduction of the number of components and simplification of the structure can
be achieved.
Preferably, the load detecting spring of the present invention is formed
substantially in U-shape or linear shape.
The displaceable member of the present invention can be structured such
as to be pivoted to the motor shaft and able to rotate around the axis of the motor
shaft. Rotational displacement of the displaceable member in accordance with
the load variation can be detected by the displacement sensor.
Furthermore, the displaceable member of the present invention can be
structured such as to be pivoted to the fixed shaft and able to rotate around the
axis of the fixed shaft. Rotational displacement of the displaceable member in

accordance with the load variation can be detected by the displacement sensor.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is an exploded perspective view of an electrically-driven shutter for
a building, as an embodiment of the electrically-driven closure apparatus of the
present invention;

Fig. 2 is a perspective view of a take-up drum;

Fig. 3Ais a schematic side view of the shutter;

Fig. 3B is a schematic partial front view of the shutter;

Fig. 4 is a front view of the driving device,



16 October 2002 - 6 Fig. 17Cis a cross 'section along A-Aline in Fig.
17A; Fig. 18A is a front view of a sixth enbodi nent of the present
invention; Fig. 18Bis a right side view of the sixth enbodi nent of the
present invention;, and Fig. 19 is a side view of the drivigpdsyécaosed in
a seventh enbodi nent of the present invention. DESCRI PTI ON OF THE PREFERRED
EMBODI MENTS A first enbodi nent of the present invention will be described
with reference to Figs. 1 to 13. In these figures, reference nuneral 1
denotes a shutter curtain of an el ect_ri,__-)cally-driven shutter for a building.
The shutter curtain 1 is wound around a take-up drum 2 that wll be

expl ai ned bel ow, when it is in the opening position, while it is unwound
fromthe take-up drum?2 when it is in the closing position. This structure
is the same as Fiaf IBANCHREERAr ViR oG driving deYiessr al 3 denotes gui de rails

that are disposgd werticall right | eft. sLdes of the opening to
gui de the right E@n§ P 8rGrORS %%@foﬂfalwglﬂﬂﬁ @rg'eu#’-t ain 1. The take-up drum 2

i ncludes a fi Xeﬁipq;b%ta @H&Q?ote ié\f/foif?fgf Sbet ween a pair of brackets 4, 4
oer portiio he 17

di sposed at an u no are) a plurality of wheels 6 di sposed

rotatably aroungid. Besti ¢r88s sdafoh SlondB-B NEETNRlY ¥; t oot hed ring gear 7, and
a stay 8 that connects the wheels 6 and the internally-toothed ring gear 7

integrally. In Fly. 9 iembwdssreedtiontdieng Gteinalith ¥id. &t hed ring gear 7 is

di sposed at one_end of the fixed shaft 5. At one end of the fixed shaft 5,
a driving devi cEi® 10ds gl ssesnsecdionadondrbi lideiivFiggStevi ce 9 has an el ectric
not or of an inngr qrumt ';t)e, The drivi r%g device 9 has an output shaft (a
mot or shaft) 9b @(tédﬂ?r{é fidgrie oER- SV 16 Oct ober 2002 of the cylindrical
casing 9a. An o : | i r)..lQ. is disposed integrally with the
end portion of F@qt@x@%@?ﬁg'e@u puﬁ'%gﬁ’ f'tf%Rgb. The out put gear 10 is engaged

with the inter nghd.mggqgmt[w'eé&\gtog@@r"nﬁt %itém%oﬁmuﬁ]%éj xéi.ng farce of the

driving device 97s transmt o the take-up et ween the fixed

shaft 5 and t he Fig.ndBg gl sidbvied dIIENSR suMch RBowd iRAty. a2cushi on spring
11 a are disposed. The arrangenent is such that the shutter curtain 1 is

opened or cl oseffigiidCisaa diolsE eeetiin albnpét-Misa imBiggh?; of the shutter curtain
1 varying in accordance with the position of the shutter curtain 1 and the

force of the balFahck/sisid fgntyigw psa serprmempedinpnt ohheprree N Yaties: of t he
driving device %‘ig. 14B is a right side view of the second embodiment of the present
invention;
Fig. 15Ais a front view of a third embodiment of the present invention;
Fig. 158 is a right side view of the third embodiment of the present
invention;
Fig. 15C is a cross section along A-Aline in Fig. 15A;
Fig. 16Ais a front view of a forth embodiment of the present invention;
Fig. 16B is a right side view of the forth embodiment of the present
invention;
Fig. 16C is a cross section along A-Aline in Fig. 16A;
Fig. 17Ais a front view of a fifth embodiment of the present invention,
Fig. 17B is a right side view of the fifth embodiment of the present

invantion:



Power transm ssion between the output gear 10 and the internally toothed
ring gear 7 is perforned via a clutch 10a, which includes a working nenber
10b that noves the output gear 10 provided on the extendi ng output shaft 9b
in the axial direction, and a forcing device 10c that forogsobfapepddopt
gear 10 into engagenent with the internally-toothed ring gear /7. By
retracting the output gear 10 against the force of the forcing device 10c,
the output gear 10 and the internally-toothed ring gear 7 are di sengaged
fromeach other to term nate power tramsgission. Nunerals 12 and 13 denote
first and second holders that are attached to both ends of the casing 9a.
The first and second holders 12, 13 are connected integrally via a stay 14.
The ext endi ng out gyt -0t tends: f e first holder 12
while a rear ext eﬁ i?@eg’%fﬁgﬁ%ﬁ%‘?@?'éﬁ?ﬁt mgezmr%ggié&lbl y extends fromthe

second hol der 13.rijuABAM § frbat FBW Jith SIRPCdRbddimzht éﬂﬁe?%&?ﬁ ifVeRGkRL S-

Bearing portions 1ba, 16a and fixed shaft attachnent portions 15b, 16b are

fornmed integrall yFign18Bés hiright sidadi@eeptid sixacdesticdihBnt didhe brdsmdi ng
portions of the extending output shaft 9b and the rear extending shaft 16
Cct ober 200inven§on;%andare pivoted to the bearing portions 15a, 16a, while
the fixed shaft 5 is fixed to each of the fixed shaft attachnment portions
15b, 16b. Thus, thig dRiivAmifedewvs the diiiegrdevise used l@@@@ﬂanwcﬁramgmfzs 13)
are supportefi far gi vatal notion about the axis of the notor shaft with
respect to P F&PERENSBERMP br ackets 15, 16 (fixed shaft 5). Nuneral 12a
denotes a pair of stoppers provided on the first holder 12. The stopper 12a
abuts the fixed shaft 5 to stop the rotation of the first holder 12 when
the same hapEICRIFTIONCOPITHE PREFERREDENBOMIMERNTSTEe 9 by a certain large
angle (e.g., 12 degrees). Thus, the perm ssible rotation range of the
driving device 9 Adirsteshboditmedt ofNbhegredent invdation esll be geschibaal witre which i s
integrally attached to the first bracket 15 and which is received in the

i nt ernal | y- referenag toifigs.getr13.ot at abl y, and nuneral 17a denotes a gui de
roller that engaggjs with and rolls along a gui de groove forned in the

i nt ernal | y-t oot hed tiesg figueas. veferencesymprabt denetes g shydtet suitain @b ARect ed

b he fi | d 2 that is.the pi bl . and the fi

oracket 15 (IEPIORHERR SHEWSD R & Suial bt ARuE PRteiad Pty bl <
racket 15 (HAtTIETHE S H B g0 i bt

2t substanti S0 7P KA ERELER, 6 R @Rl IRl ARt b 9 PR PeSRRLOP g

range, i.e.,while iisngiwdald s ittid wke-qlwd@fm Dherat isiinths tlatiagPositiaa, dri vi ng
device 9 (in the neutral position). The arrangenent is such that the | oad

det ecti ng sprhingtra@upe sdbe ssmeaxctbatvbierprivieatidmalshntjerdeviNuenedal§ denates r om
the neutral position in forward or backward direction. Mre specifically,
the first ho¥dee raits that sredisrpsedwertically @t dohtendhigft of thegpeniRgdtgh whi ch

a spring through hol.e 12c ig for ._The first, bracket 15 has two sides
bet ween whi cH ‘ﬁg“efﬁ'@&@ﬂﬁﬁé'%ﬁ@ghﬁmuﬁf&“ﬁa% - 15b are di sposed.

The take-up drum 2 includes a fixed shaft 5 that is fixed between a pair of
brackets 4, 4 disposed at an upper portion of the frame, a plurality of wheels 6
disposed rotatably around the fixed shaft 5, an internally-toothed ring gear 7, and
a stay 8 that connects the wheels 6 and the internally-toothed ring gear 7
integrally. In this embodiment, the internally-toothed ring gear 7 is disposed at
one end of the fixed shaft 5. At one end of the fixed shaft 5, a driving device 9 is
also attached. This driving device 9 has an elactric motor of an inner drum type.

The driving device 9 has an output shaft (a motor shaft) 9b extending from an end



16 Cctober 2002 _ g _ The first bracket 15 is provided at one side of the
fii xed 'shaft attachnment portions 15b with a supporting nenber 15c for
attachment of the controller 19 that will be explained below The first
bracket 15 is provided at the other side of the attachmentyg@dtbberB005b
with a pair of protruding portions 15d at an axi al distance. Each of the
protrudi ng portions 15d is provided with a spring through hale 15e. The
toad detecting spring 18 has end portions, each of which penetrates the
spring through hole '12c or 15e formed.in 1he first holder 12 or the first
bracket 15, so as to slide. By fixing the | oad detecting spring 18 at an
appropriate position with a spring fixing nmenber 20, a spring force (a
spring constant) correspondi to the fixed, position |s.generated. The
Sbring 1o ald e EEeSEERNG 8, oBa gl sah (TREN P 1T SRR Ty monbers
15d of the i} | el haped
fixing met df‘léfgﬂlﬁpﬂﬁ(@ﬁ%ﬁﬁg? ﬁi&ﬁeog%%rg)tgleégébor}gj té@%hogﬁog en% Cg’gﬁ@r%*zad.
detecting sty isehgh@epeme] thatifrmdli-tebinel riry §edrdadd A &ieeing fercBiopt r udi ng
menbers 15d. The spring fixing nenber 20 also includes a butterfly bolt
20b, whi ch tperdeivirag dsvicd8 i§ transgittedttathe? keaupddmmy 2. t Bebtweknahd fixkedy from
the | oad detecting spring 18, the end of which is passed through the fixing
metal 20a, $heft aapdthepindingwhealydyadalenee sprindolit ard flgusbientsppiog. 11Rot at i on
of the nut 20c,.is stopped by the | ortions of the fixing netal 20a. By
Cotating t HESRIERRR y 106 AT SETIEN B U ot BergRutRTEUERB, b RBSOPR B!t he
butterfly b : ; . . e i rj 18.:. so that
the m)verren@b%?ggﬂgg%;ﬁdge%é{'égﬁeﬁﬁgeé B’%f#hg%fg% %ﬁﬁé&é{&ﬁﬁ%?\eho%yﬂng ',n t he
spring 18 i gcddragste/wih tRchsshioPbf thelshatedeurddif 1fdnd iha fBRRI diitenbalantae | oad
detecting spring 18 is changeable to vary the effective |length of the
spring 18, $prirsg & (socanygerasdtads byrthe drdfing feecs pf thegirodmptavite 8f t he sanme. The
position to which the |oad detecting spring 18 is fixed 16 Cctober 2002 -
io may be changeldower tierwnigsinodeiwean ihei altputarear 16 arsithednteanallyt her

factors. In this case, the butterf|]y bolt 20b is | ogsened to becone
rel easi ng ptAHEHHNG SRACE It RefRrmadatia gt sk i08nwbichiRguBRs 8 ¥9rKiP9hol t 20D

i s exposed 0 etrhl 8 1:/ t e o atru irq ro\r/.tdi s 5d etlag 0 ;rm.?tti on
]Eilr_ef:_tlon_o bl e butt VAR < € Py'B Q18 E(T,n[gh -
Vhen the. dr ol neP o g oo et gl G o oL R B RS 28 1 0

torque corr agpAREAYAEgemnditARh® intéPafly-tddiBedifihy igedr deVvBg eetPadiingahs agai nst
the | oad detecting spring 18 in accordance with the nmagnitude or the notor
| oad. Namel yputpuh gebe 10 ageainsh dresfotdecofehe fdreingadavica 10d the oblipatgeat 10yarmah
obstacle or reaches the closing limt positi ongcé] roundi ng position),

i nbal ance i $he ilgyeg!lyéiaatbes rinagede’ giare gisengag ?rpmaqtmthamtﬁrralﬁatec he
spring force of the bal ance spring 11. Therefore, the driving device 9 may
pivot a | ar §EVENYPBSTESP™ nore than +6 degrees) in a certain direction

agai not the | 0ad NERESLING 01 18 BeAfe (RMURS SRk IBDSUAG SOUBNadHy {21 1

1 reaches the opening I''m ositron, -0 oslifion ere the

end of the i ahds éf BRABGRT) W4 t hTH R 498 s@doridifolQbls! B 13108 cohagbl e
force is applied to the shutter curtain 1 to cause the driving device 9 to

pi vot | ar geligteigraltyhéa at hetay didr eThe erteqiding. outp@ sthadtrdemratably exhdrals from
enbodi ment, the nmaxi mum al | owabl e stress of the | oad detecting
the first holder 12 , while a rear extending shaft (2 motor shaft) 9c rotatably
extends from the second holder 13. Numerals 15 and 16 denote first and
second brackets. Bearing portions 15a, 16a and fixed shaft attachment portions
15b, 16b are formed integrally on the first and second brackets 15, 16.

Extending portions of the extending output shaft 9b and the rear extending shaft



spring 18 is set higher than the stress that is generated when the

di spl acenent of the driving device 9 is maxi num Therefore, the stress of
the | oad detecting spring 18 is |imted not to reach the maxi num al | owabl e
stress, whereby the | oad detecting spring 18 is prevent ed4$ QOotolser 2002
destruction. A controller 19 is attached to a controller bracket 21 that

i nterconnect the supporting nenber 15c of the first bracket 15 and the
second bracket 16 in a 16 Cctober 2002 - 11 nanner.like a bridge. The
controller 19 includes a shutter control circuit 19a and limt swtches
LSD, LSU that are connected to the Shtfer control circuit 19a to detect
the rotational displacenent of the driving device 9. The limt sw tches
LSD, LSU are operatively connected to the driving device 9 as foll ows.
Narrel y, 8cfirgeyotsd tocthetheacikgportionsst T, 4 faswhilotnedixedrahath s iefixed éo
controller br k%t 21 adjacent to the first bracket 15. This fixed switch
br acket ggcrplggt%g Siedfhslf altachewnbpartieas 158, 16kt Tws, the driving gevieePer ni ned

f'Liéiﬂﬁeﬁﬁakﬁﬁ?ﬁfﬂnﬂéﬁoﬁ%‘?@% Tern 3P e BRatiBaral Hidel Roten A LIFa ng swi tcn
R e e Lt R S e LR T Lo

positiongy at the neutral position by a torsion spring 24 disposed at the
fixed swtch bracket 22. Nunmeral 25 denotes a working lever that is

di sposed bet webnntehal 12addncied & phrsof lstippardploSldedBiethadrritinaiddrener 25 i's
rotatably supported in a horizonta osture by the protruding portions 22a,

|
22b of t HEefsterRershdiatainty theclived shaft stoe the tddtiorpafithe Grst bbldehd 2wor ki ng

| ever 25, ,an eratin rtion 25a is forned that noves into or out of
contact WER ‘85836\6 Q%e%??tﬁ??C’W?rc%&‘h_eﬁ!“%@ﬁmﬁ DYReCRAIkI3ige | ever 25

SW ngs. of. ing.lever 25 th ext.ends from.the. protruding
porti onsggggee{égg'bﬁr??re%g\ggé%o ?ﬂ%gdﬁ%?"a‘ﬁa'%@%f%@“l BRRE P eéﬁ Mt egrally.
An arm aldearRNeRtrePRiidon 12d is formed in the first holder 12 at the
portion that is radially adjacent to the link rod 25b. One end of a

U-shaped wor ki Ngingeran 26désotesbajiidy qja%\@ﬁﬁﬁdsmté afy aREGRAFRAS fikel e formed
in the armattachnment portion 12d. The other end of the working arm26 is

r ot at abl prastpadedng whichis mcgivgdrim tie intdrealiyetomtitkd rind Hearl rotatablgrahdpor t i on
of the link rod 25b, which is S\Aung@gy the working arm 26 when _the driving
devi ce 9 "Mkl 3 ganotes @ auidaidier thedengagss withead rdlisaalondsptgude Thus, the

wor ki ng | ever %5 SWi. ngs .uptil the corres ongj'ng limt switch LSD or LSU
wor ks t o X¢0p’ olr]rgeg:]ri] BTEn' _%EQHVC@_O@.&CQTW 5%“ ging stroke of the working arm
26 for detecti anogh qblieuhl ThlingYal e BodriR A obiHehgns flst hBIAPT2 AT ¢ he

swW ng stroke generate duPi g nor nal’ operation w thout an excessive | oad

(i.e., wihéemlotadly pahsdrricthe Kirstdngcietakbligst it fnfitdieps NMtheIbagke generat ed
under the excessive load. It is therefore possible to detect extrene states

such as jdetecting springn Sodgipatisdhe plvetdulé drivipg redicst®tties firstdhdlder A2) | ¢l osed
state that cause an excessive load. In the normal operation, the rotation
force gemdthzer@ spyingHercevat sypsignbalin misldifopRsitien (0 8p9e8) pEthenal | er than t he

tput f of the torsi ing 24 that . he fixed switch, bracket
22 Suppor e G T80eR. d R s RIPP EUPT e RBUTT AN BIEFEl on. Thus.

the |1 m gl Hiedico Hdnk TELEAbARRI! MHALLREAGSReNE SEPRiabtheept 1
t he neutral posittion:
load detecting spring 18 produces force when the driving device 9 pivots from the
neutral position in forward or backward direction.
Moare specifically, the first holder 12 is provided with a protruding member
12b, through which a spring through hole 12¢ is formed. The first bracket 15 has

two sides between which the fixed shaft attachment portions 15b are disposed.



On the other hand, if far an unexpected reason the driving device 9 fails
to stop its operation in spite of the detection by the limt switch LSD or
LSU, a load larger than the excessive |load is generated and the worKking

| ever 25 applies a large rotation force above the sw ngi ngedtolser 2002 he
limt switch LSD or LSU. In such a case, the sliding switch bracket 23
supporting the limt switches LSD and LSU is subjected to a farce greater
than the output farce of the torsion spring 24. Then, the sliding switch
bracket 23 slides relative to the fixedS9wi tch bracket 22. As a result, the
limt switches LSD and LSU are protected fromthe excessive |oad. The
shutter control circuit 19a of this enbodi nent is designed under the

fol I owi ng tpaBSirstasrackans dpBlided bl ohd 8ideheithe fix6diEhan BitdcHnseQiongbrl osed
under a strong wind, a large |oad may be applied to the shutter curtain '1)
and the |i bb withl® s@opatieg nZOt2er13cFor attathrhehtSUD tioe ctuBblfeor! Idbétesitlibeg | ower
or upper limt may erroneously operate. In this case, the shutter curtain 1
cannot wor Rxplgi glgwt o T B¢ §ewd bracksit A&ds prrvidehatthgwithersidesps the LSU is in

chut ter V&%ﬁta@ﬁf@ﬁ%ﬁﬂpﬁégég ik S RRRL BIOHSIRE PBe o8 Eh G IRt 1 o
fain 1 A o TRITE T AN :

Get et 1 ng Sreaner vis Bstidio blfebn Tot i hebnt &reahe Lkl pRRE 8.0

nor mal opergei 954 MR th 98dhhe the pywalod@desatn bliewdetal node,

HRA .y
the shutter curtain 1 o%e%s gr cl oses regardless of the states of the limt

swi t ches LplenafdtedsIhk sphirg tmaughenisRd 6n15Pfomea it s Arstnbiden1Davltihd s kept
pushed. Recovery of the normal node fromthis manual is perforned by

prohi bi ti ndirstbradedrdt soms tostidadi By fisipgrihe tdasksdetactihgssmafid attam seconds.
Excessive | oad npy be .c(;_ener_at ed during start of the driving device 9. If
the det ect iFPRFYAIEE PRSP With 3 8pripRifixing rerrmeet 2Q. [fesArinadersetiarsPring | oad,
accuracy of th[e bst acl e get EiCt!ilOF V\é)u| d..be. i npai re(gj undesi rably.

Ther ef or e, RN ELTTSENBPARANG ¥ed PEHFORIS 9815789 SU i s di sni ssed for
e.g., one second rie,: [ ' f : LR, accuracy
can be avoi ded. Iﬁgt%ﬁﬁgeﬁ%@g?\%eﬂﬂ%r bgq? gc@%ﬁ%@?%h‘/%&thgﬁ%agﬁ?g&lb%rﬁded for

recogni zi ngnbhgefe! REF BB 1REt BHaBkdletge CtiinaNs ppindtifirf mER® et DMdcIsMst£es LSD
and LSU when operating the switches. For exanple, a continuous beep tone is

gener at ed farapetdixtef @etdl @dasthasegh bastt |ag portioes nof thiat odoesd okthgdosad at ed
for the non-detection state, though other type of nechani sm may be enpl oyed
as wel | . Asdelegling srringabdpenelitien andeviieuis didablerbelvaen thpprotrdgindnor k even

when the UP or DOMN.switch is operated, a check.i de for _the state of
the limt sWF‘Eﬁé%1~‘E<§D tﬂ?ﬁdsﬁfm &lﬂgm‘afﬁ‘%eff%ﬂaoﬂ J%%PB%T%EPHSZPEe i mit

oper ati on_ roneh BEeRR R TR B B0k Bha o/ blket ol BPELBES e dfec e
o4, TS BUAESY  R T s Biobon e ARG i 24
a nut 20c that engages with the butterfly bolt 20b. Rotation of the nut 20c is
stopped by the leg portions of the fixing metal 20a. By rotating the butterfly bolt
20b relatively to the nut 20c, the tip of the butterfly bolt 20b abuts or leaves the
load detecting spring 18, so that the mavemant of the load detecting spring 18 is
restricted (i.e , the spring 18 is fixedly attached) or released.
The fixing position of the load detecting spring 18 is changeable to vary
the effective length of the spring 18, thus allowing adjustment of the spring

canstant of the same. The position ta which the load detecting spring 18 is fixed



When the shutter curtain 1 has been fully opened, the seat plate at the
l.owest end of the shutter curtain 1 abuts the lintel so that the limt
switch LSU detects that the upper |limt position has been reached, whereby
the driving device 9 stops to operate. On this occasion, §6&dtober 2002 i ght
time | ag between the contact of the seat plate with the lintel and the stop
of the driving device 9 after detection of the limt swtch LSU Since the
shutter curtain 1 tends to further open during this tine |lag period, the
seat pl-ate may stop giving a stress Loag to the lintel. Therefore, in this
enbodi nent, the driving device 9 is operated in the closing direction (in
the reverse direction) for a predeterm ned period after the limt switch

anci | s SRS e e R R e v st P e BB Ty 10
the el ect rtﬁi%%'a%é!.'t%it)@l%rﬂ‘gélgggb RAGo88nd o 9@@&%*?%%99??55%{4 OBjpcghen an

excessive load is generat’e to janm ng of an obstac 1 opening or
ful |l cl ositing ppetatiodrgoriiom ofle metedfly Bolp2BbliedxpeidBémitieehdy 6kthef the | oad
detecting spring 18, so that the limt switch LSD or LSU works to stop the
driving dévelgediog pertiana 1&dhithg opsiation dinestian iof kheybuitarfiy 800 208 canmasiy ed so
as to rotate in accordgnce wth the nptor |oad (the reaction tqorque), the
mot or | oa %%eﬁégdg‘ﬁégﬁﬁﬂt%ﬂgé’ﬁ F%UFWﬁ’ﬁtt he%Hi-'%ﬁhS@é’HﬁHf‘e'chaﬂﬁe driving
device 9. Ther re..l oad detection with high accuracy can be achi eved
conpar ed Vae{?ﬁarrﬁ%g e%cs)rp(/enti onal indirect detection that relies on detection
of rotation varhghb@hOHiRHS" Liat ' od<t

obstacl e detection o?‘tﬂ%ﬁﬁPﬁ??kﬁgﬁgﬁﬁﬁﬁﬁﬂ%gﬁbﬁé‘Fﬁ%ﬁ%@gggpﬁﬁﬁ{ﬁé?ﬁﬁfe,
since the téft(QertQJrﬁé@p%hde]_ tefthé Afotboadd deleakiving demes Rtivdts bgainsltheCct ober
2002 - 15 adjustable, adjustnent of the detection sensitivity can be
per f or med |nedkatsctiaglspringd 8tihaccardacad wdtht thetr agnil e ofghd Botardodd used f or
di fferent closure nmenbers having different meights. The adj ustnent of the
spring cord@RAl: Brtherraspyfieradieshitiag csiphaimd i3 Blaskad B 2AGRSERRIObY t he
following steps. First. the butterfly balt 20b, ich is disposed at the

br ot r udi ng SBERES BiRsate T AT g 803 Hisnf.JrBRIERR G FHSH0ad
detecting j kSl . I i j 8 is
dot oct 10 SR8 i weldhy P 130 er RGN | ARl ABofA RELL PRBIEIRALS IS
tightened §@ind 1% NhdrBRré, QAL AQINRCddVitE SRRy SivdBa %rpﬁ%_nbfée(e?gi Hotdrent  of
the spring constant can be achievéd using the spring fixing nmenber 20 for
fixing thethapriondedr8es)in spatiialdiradiicrs agsinkt enbed defedtingypriegi18or enabl i ng
adj ustnent of the | oad detecting spring 18. Thus, using the common nmenbers,
t he struct Gereveraalybwhen Aipd sttt cantdint heeanndsghe aipecomgdonibpestiaran.ehea

reduced. In addition, unlike the conventional structure having an
adj ust ment fUheRRsEy PogtigRvheretheind 9fdhe surtainet ragaderwil thagdaaefithg, there

Lo 1P PR BRARTEER b RS AR TR B8 1
Furth S] : d i § t epf Lt 20b f dj usti
et ot Sy 858 15 420 RO Ly e P S B 200 Ty vt

direction, oper ajjthiddmbsditdBRit AME thd:fmaff Al RAS ¥troPLbAht Mhd StBend he
driving device 9 is supported for rotational displacenent around the notor

shaft axi sspiihg 18 ineét ighesthanythd strpsedhat egameraig whepheadiémacement of
accommodating the di splacement of the driving device 9. Mreover, this
enmbodi ment thedriieg desdiceig myximust. nglhereforaidhastressohtredoapdeteckagi on of

the first and second brackets 15, 16. Furthernpore, in this enbodi nent, even
it over | 0adPBRd fAes ﬁw? Nahq Ech tepmaipUBA! Ao Bifess. Whefalythe 1544
detecting spring 18 is prevented from a destruction.
A controller 19 is attached to a contraller bracket 21 that interconnect the

supporting member 15c¢ of the first bracket 15 and the second bracket 16 in a



- 16 or LSU has grown large to an extraordinary level, the limt swtch
LSD or LSU is allowed to slide so as to be protected from such an abnor nal
load. In addition, the rotation range, i.e., the maxi num all owabl e

di spl acenent, of the driving device 9 is limted and the RgxheBeRROENDI €
stress of the |oad detecting spring 1 Bis set to be greater than the
stress that is applied under the maxi nrum al | owabl e di spl acenent of the
driving device 9. Therefore, the stress of the |oad detecting spring 18 is
al ways bel ow t he maxi num al | owabl e stress) so that the breakage of the | oad
detecting spring 18 can be avoided. 411l s to be understood that the first
enbodi nent described in the foregoing is only illustrative. For exanple, it
is possible to support a reduction gear that nmakes up the driving device 9
as a di sphagaaplie amage. t TRé cERPOERS 9liREILBES hishAlle! CorAkt eirel@nt®a Bhd h the

| oad variation, so that the |oad variation is detected based on the

di spl acentimit sefitchbe LEEHLSU thbhamdebrineoted tohkre phetsardontioV eimduitotBactan be
applied to other types of closure %ﬂgaratus than the el ectricallydriven

shutt er ofietesktive rotationabdigplasamentol thexdiivingedeviered pr ER@ fihitiswitehes on can be
applied t [ type curtain such as an awni ng. xt, second enbodi ment
of the pr§§§1$%Hq@r§¥§n%ﬁtlww Fow%%sb\caﬁhﬁéwvmqqlﬁ%ﬂé\g@érﬁe@wso Fig. 14. In
this figure, th | t. i i i t he same
refer _enge nurrer@F%%g"eg?”&%?sgﬂ%cﬁ%{%%eh2?6\% F{sé%%ﬁﬁg.@”&? ﬁﬁf]ﬁi s enbodi nment,
the first caﬁeﬂo@é?—%?a&é?rzﬁ}%ﬁgéc%n%hth%ﬁié! BraekdtO 2N HRUBRAY duAknbyratig fixed

shaft 5 has bearings 27a, 28a. e extendi ng output shaft 9b extending from

the driving rieva skdiflg 3elch Baickar 23 tHidicad sibaktprégstarminedimatadShy t he
beari ngs 27a, 28a. Thus, the driving device 9 can rotate around the notor
shaft axi she Nuesticn ca@z8esponting to dizairatiisletiteictign spihertgkeraidedrion 2.7 dwr spri ng
steel. A casing cylinder 29a is engaged integrally wth the outer 16

Cct ober 2008t awitcheg LSy 44 atenlixgstiohaslidiea sWieh breckeb3d, 18aYiegt i ng spring
29. The casin | i nder 2 can sljide axjal i,nside.the spring.attachment
noi e 2b. ABFADEMeEn e ruBdaletnBeadlingss i i A T ten TR 20m can
be fasteneg. t Iy ; I £ . L.n the
be 1 ast eneflat ML AR N BhoRud B FHoRI PR WRN A ASIRMREY b0 (1S
I'S engagedoﬁﬁbﬁkp&? X dgpb¥ed Ut thaGixel Switth & Sci@k 08NANLRRr&0isdaMotds 4 he
engagi ng portion 9d that protrude radially fromthe outer surface of the
casi ng 9a wdbrkirigdeder thahiy dispised betwddruthe linieswitcHdsdiSDEnd Ih8U. oddhedet ect i ng
spring 29 between the engaging portion 9d and the attachment portion of the
casi ng cylWeidg i2ver 25 isetatpbly sippertethtn awbekzonssifpasturedlyyihasrairudng ng, so
that the drivyin evice 9 is supported in e neutral position . jn

accor dancec’?/d/'?'ﬁg?ig%par%%nﬁf R Hixed SVl Brackst égr c“é)‘h%ag%%i%ﬁﬂt%&é%‘? ective

| engt h of . ect] LNng [, C LV tj.on | oad)
o appl e P RYRE P L TR b5 TR el ek MRS el ac  vel v
agai nst t [ fr:t:he, | ' il 1Mt
S ton (not SRANAh o RErBI MRS LT INU MR pRndy 1R DR

nmechani sm The the of BEBwasindIRVEl 25 th 2 BRRAE RN theprbtiging eRhsEPadEi Nent ,
adjustnent of the effective length of the | oad detecting spring 29 (i.e.,

adj ust ment caringchaxt pthengpeopsd ahthe link rpdr2Sorintedradly. | ooseni ng t he spring pin
28c in the spring attachment hole 28b of the; second bracket 28, sliding
the | oad detect ifg@agprqtha@hmsnmpraordéaﬁﬂf‘etprrpssg in thenfirgt Bolgpe! 38k theg

h hol 8h he | i [ od, dth i h
et ow pi . B8ORS BRRER o 0t RO IS8 n FeRBLP T M SRS C acong
bracket 28,5sj L e PR : ' ' d
a5 the ad; lora e RS r6RRbly fedaiit 3 i GheAthAP I e TR uEP e L0 G
the reduct hQBcitheRPREHEALE. CRRe BRABRH QY 8 working arm 26 is rotatably
engaged with an engagement hole formed in the lower end portion of the link rod

25b, which is swung by the working arm 26 when the driving device 9 changes its



16 October 2002 - 18 Next, a third enbodi nent of the present invention
wll be explained with reference to Fig. 15. 1n this enbodinent, the first
and second brackets 30, 31 fixed to and supported by the fixed shaft 5 has
bearings 30a, 31 a. The extending output shaft 9b extendi pg ddteper Ie02
driving device 9 and rear protruding shaft 9c are supported by the bearings
30a, 31 a. Nuneral 32 is the |-0oad detecting spring made by |inear spring
steal simlarly to the second enbodi nent. The proxi mal end of the | oad
detecting spring 32 can slide axially 5nside the spring attachnent hole 31
b formed in the second bracket 31, and4f T xed by a screw pin 31 c. Thus, the
proxi mal end of the |load detecting spring 32 is fixed to the second bracket
31. The |l oad detecting spring 32 has substantially the same |length as the
casi ng 9doktionakperitian. nglhtsy theewarkinghlever 25 pwingssimtibihet ¢psraspandiagt ect i ng
spring 32 is fixed to the casing 9a by a fixing nenber 33. The fixing
menber hd€ESWIEHLER KU worksi ta sign Kie didng d8WC18t ect i ng spring 32 can
slide axially, -and_slide enga nt portion 3b.l.ocat e n.bot h .sides of
The through hondesyinoingsTERg SE Walkid s 26 FP GERLES B 1aBl Sihss” <
put intot | i 3b are put to
slide al ol"nég}?gP ngggf?%rg?ﬁgpﬁ%@ggﬁ] i%ﬁkgw%f&ngghgﬁﬁééa@ﬁggi ally on the
out er surdieatic withGutCasextesdve |GaH(i 2 SvitAAGRY obkiaB|el! S SREFNANGSC. Thus,
the | oad detecting spring 32 is fixed to the second bracket 31 and the

casi ng 9aheiding elsbke gemsratay urdenttiee axcas3ilet|bad.oult & thersfbraasnssible tdi s

enbodi nent, the fixing nenber 33 slides on the casing 9a, so that the

ef f ect i vedetepigxirepie stated v ardaaminggf 8pobagcB2 te full.openhd stale iangd
constant) can be adjusted. Therefore, in the s manner as the second
enbodi nmenfe H%&'OﬁﬁgiS?%emPS%@f\ S6RsY¥R 197, ol hegeormal 9ﬂ¢r§t'e&s@f— 33 for

the | oad J I . S I so that
the s mpi T BB S eARarSl BRI B R SRR | Sduct on
of conpongpt&ts@ToRS SRk @ad@%n éﬁ?ﬂ‘tb1243thfaPlEéébsetﬁ_g?i%&r%mtcl?ﬁrécﬂ@t Pj esent
invention will be explained wth réference to Fig. 16. The apparatus of

t hi s enbostippnting thed lirde switthed LSDdnda @ th theaniaspditiodl T|ng, hd oad
detecting spring 32. The proximl end of the | oad detecting spring 32 is
fixed to timg ssdtcbeas LBPaarkkt S8 ranPerformtdetextionevhile ting kept in the heuttdli r d
enbodi ment. Nunmeral 34 |s a pair of engaging nenbers di sposed at both sides
of circunPe$iépmi al direction of the |oad detecting spring 32. The engagi ng

menber includes_an, engagi ng portion 34a opposin he, | oad  det ecti.ng spring
32 and a sl dePdas R BHOB I SreApR SRRy ST Mt Tl Feie 9 olhe. of
formed on Sl i I 21 0 g, Sk t, both sides
or e onid U SAS0 0 PPARBIAhd HEeb0a IOHERAL SR S0, DO o1
certai n adR| 1aPRsithahedéxdeR8ive 3548 fRebite8RAAGHE GOk RIVGAAENG portion
34a with the slider 34b using a screw 34c. \Wen the casing 9a rotate

rel ati vel gpplied héargecomatiohfackabodd tia swingangf drokartd thos limaseitste LEDragct i on) ,

the | oad detecting spring 32 engages either of the engaging nenbers 34, so
that the L&thtilBsuck areaser thet didingnavitobriragkat @dcaippantigantas drdswilches hi s

nmbodi ~Lthe fixi enb f th i i d d h
Sl o o T S T
component P84 2. DR eecdng ilsniTafiet i BbS Mt DRe id shBE g
menbers 34,.6a0b9 adkusted) tHQ%Hﬁ’t@ﬁ%%ﬁé.%fD £3¢ NsOt8 prot@etel@m B2

appropriate detection accuracy corresp Ing to opening and closing of the
shutter cwxcassivdigmn be set, and good usability can be obtained. Setting
di fferent val ues of the detection accuracy for opening and cl osing

The shutter control circuit 19a of this embodiment is designed under the

following consideration. Namely, if the shutter curtain 1 is being closed under a

strong wind, a large load may be applied to the shutter curtain 1, and the limit



1 16 Cctober 2002 - 20 of the shutter curtain 1 can be achieved by the
f-ol | owi ng nmet hod excepting the nethod of changing the spring constant as
explained in the former enbodi mnent. Nanely, to change the detection
accuracy, the limt switches LSD and LSU of the controll erglScigBgr 200K at
different rotation angles of the driving device 9. For this purpose,

di stances between the working lever 25 in the neutral position and |imt
switches LSD and LSU are set to different values fromeach other, so that
the limt switches LSD and LSU work at different timngs fromeach other.
Next, a fifth enbodi ment of the preseznt3invention will be explained with
reference to Fig. 17. The apparatus of the enbodi nent includes first and
second brackets 30, 31 that is fixed to the fixed shaft 5 and supports the

ext endi ng seditchWSOsbal 8UJbr détettieg iweriongpder it ntayaartoddorisiyegreraieot r udi ng
shaft 9c respectively, and a |l oad detecting spring 35 that is linear and is
suppor t ed If #hig caae.dbgFhbeecyrtan 1seeonat wark ik byinadarcioseribsinesithenlimibe fir st
and second br S .31. The | oad detecting spring 35 is put ipn a hole
355 Tor modNISHSD Brbabiingt nevipurS SEdeiestng shle: | it dericary)syeh efe
casing sli I : riv i r.QLates

ot at tvel v R SR el HRSUEoe PS8 il e g Rl Bste Rt
engaged by i S Qb j i rar36 On the
el ng a0 6 P

the sane sdstecting sta@s ilfa stop swlichds kReproslisreatfor dme&IcahdsS%8e harraalst opper
clip that prevents the |oad detecting spring 35 from droppi ng out of the

first and cperalinh modeksetbadgrd Bithe Thanuabawhddet dethemgasyalinmae3tha s support ed
by the first and second brackets 30 with sane cl earance. Next, a sixth
enbodi mentSTBRtef RetRsePRNS erapsssTiranidiespel B statehelths limit switdidsnce to Fig

1" i spr ST S st o% R PR FE R ReRa s ih SR e eB BT he | oad
variation, ReBRRSE S iHEh RN Mo AR WIS nfdiRiaf X iSpQlorkfdd dy prekibRiFg 4 ©-
operations including open, close and stop for ten seconds.

Excessive load may 56_3 generated during start of the driving device 9. If
the detection sensitivity is set not to detect the large starting load, accuracy of the
obstacle detection would be impaired undesirably. Therefore, the detection by
the limit switch LSD or LSU is dismissed for e.g., one second at start, so that the
impairment of the detection accuracy can be avoided.

in this embodiment, a recognition mechanism is provided for recognizing
the detection or non-detection state of the limit switches LSD and LSU when
operating the switches. For example, a continuous beep tone is generated for
the detection state, and an intermittent tone is generated for the non-detection
state, though other type of mechanism may be employed as well. As described
above, when the shutter curtain 1 does not work even when the UP or DOWN
switch is operated, a check is made for the state of the limit switches LSD and
LSU. Ifitis found that a trouble in the limit switch LSD or L.SU has caused the

shutter curtain 1 to operate, the operation mode can be changed to the manual



In this enbodinment, fixing portions 37a and 38a of first and second notor
attachnent plates 37 and 38 are fixed to both end surfaces of the driving
device 9. Bearing portions 37b and 38b for the fixed shaft 5 are forned
integrally in the first and second notor attachnment platesig3@cber32802s0
that the driving device 9 can be supported rotatably around the fixed shaft
5. Thus, the driving device 9 can rotates around the axis of the fixed
shaft 5. In addition, an extending portion 37c is provided to the first
notor attachnent plate 37. The extendqu_gprtion 37c has a through hole 37d
in which one end of U shaped | oad detecting spring 39 can slide. Nuneral 40
is a fixed bracket having an attachnment portion 40a in which the other end
of the | oad detecting spring 39 can slide. By |oosening the screw 40b, the
state of tWedecller gBedeng Hip 2pla fgheshutier Maeméng%waégﬁmteﬁwna@ Support

and rel ease_st ned, above, driving device 9 is supported

. As ti
rotatably 8?'66%%%?%%OPFSr{%gOI%ﬂS?fd'S, and linked to the internally-toothed
ring gear 7 via W?’FenQHé@HEtt?uﬁ%frtaW1 I']-Q%:)bpgeentfpﬁ’y gﬁér"r(édgghéj?é(%t(bg%t di§hsupport ed

in the neutral position In nor ma eration o penin closing the
shutter curdwaishehd of thd Siitter karthint Eab@s!tbié ARtehed tHidt ek GRAlswitch .t ated in
predeterm ned direction. Wien a large load is applied due to detection of
an obst acl defests ¥abhtng @pedlimit popitdevhasb&en maahed, \aherabd thehdrivinged shaft 5
agai nst the spring power of the |oad detecting spring 39. On this occasion,
t he out put dguise 9130%%061@@55%@- ok thie oreaséomanere-is dailiBBtime Hag belween. The

rotation direction qf the oytput gear.10 (t dri vi device,9) is the
opposi te o#hﬁ ﬁ%“%&égé?%?ﬁﬂfﬁﬂt%di"}"g&% 'Saﬁe'cﬁﬂc{\ﬁs S1oR Q&ﬂﬁl rvlrlgoqﬁ‘)l‘%gri ng gear
7 mentione : tiat.l QN: JDV. Nt Of | Vi ; i IS

det ect ed b%ft@PQé{%c@?g%@g I%B%ﬂxié@tﬁg?atsgfe&te éé??gﬁﬁésreéﬁg%r"gﬁ% st own in the
figure), Neiidlopth dusing thidSimd gand e d ' the
first and secondOp(r%Dtormgttachne%tgp%l }g[dgﬁ%?%é%?@gr théetagig@ %Eg?tgg 5. Thus,
in the sixidacmabdilingit , Thérefdte] Mithg dheddifelt, &% thdngdideplkacdabberdreaber
can rotate around the fixed shaft 5. The driving device 9 rotates around
the fixed smifgclesing directionitindlee riviehseegticestiony forlaoprédealspnired peviodhedtedr i vi ng
device 9, so that the driving device 9 is stopped. In this enbodi nent too,

adj ust ment 3¢ litHsWishiley KeRseanto bt t%sn%t&agﬁaai@c% Srigwaynd 9g stagkedn pbe
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speci al adj ustnent nenber. Thus, sinp i cation o e structurée and the

reduction ofn @ERENENS] Bajeneatas Riue\tethmiNegtaf 2 Stedd fupabesthgRatulpf the
present invention will be explained with reference to Fig. 19. In this

enbodi nent ,clesipgithe dfivipgatavict iy pected @yrinkbthe fbéie ofdhprlaad disdctirg t he first
hol der. One protruding portion 16e abuts the fixed shaft 5 when excessive
| oad is notSrEREl I8 gotidatithe linitisyyileh Lfdy pebSY warke to stopdhagriviog idieMigest at e or
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enbodi ment, stopping of the driving device 9 at the full opened state can
be per f or neiddisgclcdgigetinnigabreties orstetectiondh retetiopsarigisng @i wireabyadatsan. 16
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%hus, the accuracy of the obstacle detection or the limit detection can be
improved.

Furthermore, since the spring constant of the load detecting spring 18 is



- 23 In this structure, since the rotation novenent of the driving device
9 in the counter-arrow direction is restricted at the non-working state,
the spring force of the |oad detecting spring 18 is not required to be zero
at the non-working state. Therefore, the spring force of 16h©ctaked 206Rect i ng
spring 18 can be applied to the driving device 9 in the counter-arrow
direction (the driving device 9 can be supported with force to shift from

t he neutral position). Thus, rattle of the driving device 9 can be

prevent ed. .S 16 Cctober 2002 - 24, WHAT IS CLAIMED IS: An

el ectrically-driven closure apparatu§5f6r bui | di ng, conprising: a closure
menber for opening and cl osing an opening in a building structure; a
driving device having an electric notor, said closure nenber being opened

and cl osediugble, adjusimential the detectior sansitivityrande performes! meeftanicaliynot or or
changes SO ARt SRR SAIRGN BADDS o8 fof daremsscrs mambers o
having different weights. The adjustment of the spring constant of the load
detecting spring 18 can be achieved by the following steps. First, the butterfly
bolt 20b, which is disposed at the protruding portions 15d of the first bracket 15
for fixing the load detecting spring 18, is loosened. Then, the load detecting
spring 18 is moved by sliding to a desired position.  Finally, the butterfly bolt 20b
is tightened for fixing the load detecting spring 18. Since the adjustment of the
spring constant can be achieved using the spring fixing member 20 for fixing the
spring 18, no special adjustment member is required for enabling adjustment of
the load detecting spring 18. Thus, using the common members, the structure
can be simplified and the number of components can be reduced. In addition
unlike the conventional structure having an adjustment member at parallel portion
of the load detecting spring, there is no problem such as necessity of space for
adjustment member on the spring. Thus, the load detecting spring 18 as an
assembly can be smaller.

Furthermore, since the knob portion of the butterfly bolt 20b for adjusting
and fixing the load detecting spring 18 is adjustable in the radial direction,
operability is improved to afford easy operation.

Since the driving device 9 is supported for rotational displacement around
the motor shaft axis, it is not necessary to preserve an ample space for
accammodating the displacement of the driving device 9. Moreover, this
embadiment can be realized by a simple structure such as modification of the first
and second brackets 15, 16.

Furthermore, in this embadiment, even if overload of the limit switch LSD



fixed to the building structure, in accordance with a variation in the
| oad; 'a | oad detecting spring disposed between the displaceabl e nenber and
the fixed nenber; and a displ acenent sensor for detecting displacenent of

t he di spl aceabl e nenber agai nst the spring force of the Iq@qugbgﬁggmg
spring, wherein the | oad detecting spring is fixed in the state ere

spring constant is adjustable and the adjustnent of spring constant is made
by slidably nmoving the | oad detecting spring to desired position. 2. An
el ectric closure apparatus for buildigﬁ according to claim1l1, wherein the
| oad detecting spring is farnmed subst ?iéJIy in U-shape or |inear shape.
3. An electric closure apparatus for building according to claim1l or 2,
wherein the displaceable nenmber is rotatable around the axis of the notor
shaft, an®ridl has gravemlargadiosan exteansdinaof levek thi Bplt seéabLEDrariSl is n at
| east oneé@irection I n accordance with the |oad variation is detected by
the di spl &awefto sidr ap as to be protegteddrespstich @pabnormal load.
In addition, the rotation range, i.e., the maximum allowable displacement,
of the driving device 9 is limited and the maximum allowable stress of the load
detecting spring 18 is set to be greater than the stress that is applied under the
maximum allowable displacement of the driving device 9. Therefore, the stress
of the load detecting spring 18 is always below the maximum allowable stress, so
that the breakage of the load detecting spring 18 can be avoided.
‘It is to be understoad that the first embadiment described in the foregoing
is only illustrative. For example, it is possible to support a reduction gear that
makes up the driving device 9 as a displaceable member that changes the
position in accordance with the load variation, so that the load variation is
detected based on the displacement of the member. In addition, the present
invention can be applied to other types of closure apparatus than the electrically-
driven shutter of the first embodiment. For example, the present invention can
be applied to a roll type curtain such as an awning.
Next, a second embodiment of the present invention will be explained
with reference to Fig. 14. In this figure, the same element as in the first
embodiment has the same reference numeral so as to omit the detail explanation.
In this embodiment, the first and second brackets 27, 28 fixed to and
supported by the fixed shaft 5 has bearings 27a, 28a. The extending output
shaft 9b extending from the driving device 9 and rear protruding shaft 9c are
supported by the bearings 27a, 28a. Thus, the driving device 9 can rotate
around the motor shaft axis. Numeral 29 is the load detecting spring made by

linear spring steel. A casing cylinder 29a is engaged integrally with the outer



4. An electric closure apparatus for building according to claim1l or 2,
wherei n the di spl aceabl e nenber is supported rotatably by a fixed shaft to
rotate around the axis of the fixed shaft, and the rotational displacenent
of the displaceable nenmber in at |east one direction in acgpodfyhes 2002t he
| oad variation is detected by the displacenent sensor. 5. An electrically
driven closure apparatus substantially as hereinbefore described with
reference to and as shown in Figures 1 to 13, or Figures 14A and 14B, or
Figures 15A to 15C, or Figures 16A to 16C, or Figures 17A to 17C, or

Fi gures 18A and 18B or Figure 19 of t hel cConpanyi ng draw ngs. .AY .A{YY
.A3 .AY. A S.AY .Ah3 .A'3. Al32 .A 3 . AFL. AY. AYr. AI{Y. A& A {Y.A{l.As9. A

{1.A{.AU.A Ur.A@.A .Af{L$Ma
surface of the proximal end of the load detecting spring 29. The casing cylinder
28a can slide axially inside the spring attachment hole 28b formed in the second
bracket 28. Thus, the casing cylinder 29a can be fastened by the tip portion of a
screw pin 28c¢ that is screwed in the spring attachment hole 28b. The tip portion
of the load detecting spring 29 is engaged to slide axially but not to rotate around
the axis with the engaging portion 9d that protrude radially from the outer surface
of the casing 9a of the driving device 9. Thus, the portion of the load detecting
spring 29 between the engaging portion 9d and the attachment portion of the
casing cylinder 29a at the proximal end works effectively as a spring, so that the
driving device 9 is supported in the neutral position in accordance with a spring
constant (spring force) based on lhe effective length of the load detecting spring
29.

If excessive load (rotation load) is applied to the driving device 9, the
driving device 9 rotates relatively against the spring force of the load detecting
spring 29, so that a limit switch (not shown in the figure) can detects the rotation
movement. This mechanism is the same as the first embodiment. In this
second embadiment, adjustment of the effective length of the load detecting
spring 29 (i.e., adjustment of the spring constant) is performed by loosening the
spring pin 28c in the spring attachment hole 28b of the second bracket 28, sliding
the load detecting spring 29 to a desired position via the spring attachment hole
28b and the engaging portion 9d, and then screwing the screw pin 28.  In this
embodiment too, the fixing hember (of the second bracket 28 side in this case)
for the load detecting spring 29 can be used as the adjustment member, so that

the simplification of the structure and the reduction of components can be

achieved.



BN df k"1 57| w mhc”XU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]c

a] ca]ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cRa] cal] ca! 7GM #n#s#$' ))), $/ C1S1Y12k5n8~
888;

@ @ @BEGEA 0= wr mhc”YU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cala@rtablec 28P2a] ca] ¢
a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! =0ODO=SqVVVY[ **"Sbveeei ki |
| }or2t Bt & x{{{' +} xsni d_YUU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] ca] ca] ca] ca]ca] ca] ca] ca] ca]ca]ca] ca]ca!-4tx(/]|}NY

p} xsni d_ZUU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cat] 1 gFUgIJAFVY

p} xsni d_ZUU] ca] ca] ca] ca] ca] ca] ca] ca] ca]] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca
] ca] ca] c”a] ca] cha] ca] cfa]ca] calcaljcaM i K- 10%& ()-109& ()-9109%& () -

Tover () vaone () SRR Shidoiebrisd e lee poitsa v
BKLMCE; 1}6fetfriceS® HigY6& (inthiderhBéWmast, (he Mt 'ahd%e8ohad bMEkEEEEFS1() - M
>y109R<2<&' () -y10%& ()- M\ df} A110<10Y109%&' ()-3 10%& ()-m 10%& () -
1 110%& (fixed|td @nd &uppotted OYitise (iyed skdfk5 indabRAlifgd 006, ALDENE) - 34
10%& () _eitze!anld?r:/g%btpu_t shaft 9b extending from the driving device 9 and rear protruding
shaft 9¢ are supported by the bearings 30a, 31a. Numeral 32 is the load
detecting spring made by linear spring steal similarly to the second embodiment.
The proximal end of the load detecting spring 32 can slide axially inside the
spring attachment hole 31b formed in the second bracket 31, and fixed by a
screw pin 31c.  Thus, the proximal end of the load detecting spring 32 is fixed to
the second bracket 31. The load detecting spring 32 has substantially the same
length as the casing 9a of the driving device 9. The tip portion of the load
detecting spring 32 is fixed to the casing 9a by a fixing member 33. The fixing
member has a through hole 33a in which the load detecting spring 32 can slide
axially, and slide engagement portions 33b located on both sides of the through
hole 33a. The tip portion of the load detecting spring 32 is put into the through
hole 33a. The slide engagement portions 33b are put to slide along a pair of
protruding portion 9e formed elongate axially on the outer surface of the casing
9a, and are engaged with stop screws 33c. Thus, the load detecting spring 32 is
fixed to the second bracket 31 and the casing 9a with restricted to rotate around
the outer surface.
In this embodiment, the fixing member 33 slides on the casing 9a, so that
the effective length of the load detecting spring 32 (i.e., the spring constant) can
be adjusted. Therefore, in the same manner as the second embodiment, the

fixing member (of the casing 9a side in this case) 33 for the load dstecting spring

29 can be used as the adjustment member, so that the simplification of the
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Next, a forth embodiment of the present invention will be explained with
reference to Fig. 16. The apparatus of this embodiment includes first and
second brackets 30, 31 and a load detecting spring 32. The proximal end of the

load detecting spring 32 is fixed to the second bracket 31, This structure is
similar to the third embodiment. Numeral 34 Ié a pair of engaging members
disposed at both sides of circumferential direction af the load detecting spring 32.
The engaging member includes an engaging portion 34a opposing the load
detecting spring 32, and a slider 34b that engages an axially elongated slide
groove 9f formed on the casing 9a opposing the load detecting spring 32 at both
sides in the circumferential direction.
The engaging member 34 id fixed to the certain axial position of the casing 9a by
engaging the engaging portion 34a with the slider 34b using a screw 34c. When
the casing 9a rotate relatively to the second bracket 31 (in the forward or reverse
direction), the load detecting spring 32 engages either of the engaging members
34, so that the rotation is restricted and spring force is generated. In this
embodiment, the fixing member (of the casing 9a side) 34 can be used as the
adjustment member for adjusting the spring constant of the load detecting spring
32, so that the simplification of the structure and the reduction of components can
be achieved.

In addition, the positions of the engaging members 34 can be adjusted
independently of each other, so that an appropriate detection accuracy
corresponding to opening and closing of the shutter curtain 1 can be set, and

good usability can be obtained.

Setting different values of the detection accuracy for opening and closing
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of the shutter curtain 1 can be achieved by the following method excepting the

method of changing the spring constant as explained in the former embodiment.

Namely, to change the detection accuracy, the limit switches LSD and
LSU of the controller 19 may work at different rotation angles of the driving device
9. Forthis purpose, distances between the working lever 25 in the neutral
position and limit switches LSD and LSU are set to different values from each
other, so that the limit switches LSD and LSU work at different timings from each
other.

Next, a fifth embodiment of the present invention will be explained with
reference to Fig. 17. The apparatus of the embodiment includes first and
second brackets 30, 31 that is fixed to the fixed shaft 5 and supports the
extending output shaft 9b of the driving device 9 and the rear protruding shaft 9¢
respectively, and a load detecting spring 35 that is linear and is supported in a
through hole (not shown in the figure) formed in the first and second brackets 30,
31. The load detecting spring 35 is put in a hole 35a formed in the engaging
member 36 that can slide on and engage the casing slide engagement portion 9e.
When the driving device 9 rotates relatively, the load detecting spring 35
generates spring force with engaged by the engaging member 36. By sliding the
engaging member 36 on the casing 9a, the spring constant can be adjusted
The engaging member 36 has the same structure as in the third embodiment.

Numeral 35a is a stopper clip that prevents the load detecting spring 35
from dropping out of the first and second brackets 30, 31. The load detecting
spring 35 is supported by the first and second brackets 30 with some clearance.

Next, a sixth embodiment of the present invention will be explained with

reference to Fig 18 Inthis embodiment, driving device 9, which is the
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displaceable member changing the position in accordance with the load variation,
changes the position around the axis of the fixed shaft 5.

In this embodiment, fixing portions 37a and 38a of first and second motor
attachment plates 37 and 38 are fixed to both end surfaces of the driving device 9.
Bearing portions 37b and 38b for the fixed shaft 5 are formed integrally in the first
and second motor attachment plates 37 and 38, so that the driving device 9 can
be supported rotatably around the fixed shaft 5. Thus, the driving device 9 can
rotates around the axis of the fixed shaft 5. In addition, an extending portion 37¢
is provided to the first motor attachment plate 37, The extending portion 37¢ has
a through hole 37d in which one end of U-shaped load detecting spring 39 can
slide. Numeral 40 is a fixed bracket having an attachment portion 40a in which
the other end of the load detecting spring 39 can slide. By loosening the screw
40D, the state of the load detecting spring 39 can be changed between fixing
support and release states.

As mentioned above, driving device 9 is supported rotatably around the
fixed shaft 5, and linked to the internally-toothed ring gear 7 via the output gear
10. Thus, the driving device 9 is supported in the neutral pasition in the normal
operation of opening and closing the shutter curtain 1, so that the internally-
toothed ring gear 7 is rotated in predetermined direction. When a large load is
applied due to detection of an obstacle for example, driving device 9 rotates
around the fixed shaft 5 against the spring power of the load detecting spring 39.
On this occasion, the output gear 10 rotates along the internally-toothed ring gear
7. The rotation direction of the output gear 10 (the driving device 9) is the
opposite of the predetermined direction of the internally-toothed ring gear 7

mentioned above. The rotation movement of the driving device 9 is detected by
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a detection sensor (not shown in the figure). Numeral 41 is a bushing provided
to the bearing portion of the first and second motor attachment plate 37, 38 for
the fixed shaft 5.

Thus, in the sixth embodiment, the driving device 9 as the displaceable
member can rotate around the fixed shaft 5. The driving device 9 rotates around
the fixed shaft 5 in accordance with excessive load applied to the driving device 9,
so that the driving device 9 is stopped. In this embodiment too, adjustment of
the spring constant of the load detecting spring 39 can be achieved by loosening
the butterfly bolt 40b of the attachment portion 40a of the fixed bracket 40, sliding
the load detecting spring 39 to an appropriate position, and fastening the butterfly
bolt 40b, without any special adjustment member. Thus, simplification of the
structure and the reduction of components can be achieved.

Next, a seventh embodiment of the present invention will be explained
with reference to Fig. 19. In this embodiment, a pair of protruding portions 16e,
16f is provided to the first holder. One protruding portion 16e abuts the fixed
shaft 5 when excessive load is not applied to the driving device 9 (i.e., the non-
warking state or the neutral position of the first embodiment). Other structure is
similar to the first embodiment). In this embodiment, since one protruding
portion 12e abut the fixed shaft 5, the rotation movement of the driving device 9
in the arrow direction (rotation while closing the shutter curtain 1 in this
embodiment) is permitted against the load detecting spring 18, However, the
rotation movement in the opposite direction is restricted, so that the rotation can
not performed in the opening operation. In this embodiment, stopping of the
driving device 9 at the full opened state can be performed by combining other

means such as open paosition detector.
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In this structure, since the rotation movement of the driving device 9 in
the counter-arrow direction is restricted at the non-working state, the spring force
of the load detecting spring 18 is not required to be zero at the non-working state.
Therefore, the spring force of the load detecting spring 18 can be applied to the
driving device S in the counter-arrow direction (the driving device 9 can be
supported with force to shift from the neutral position). Thus, rattle of the driving

device 9 can be prevented.

10
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WHAT IS CLAIMED IS:

1. An electrically-driven closure apparatus for building, comprising:

a closure member for opening and closing an opening in a building
structure;

a driving device having an electric motor, said closure member being
opened and closad by a driving faorce of the driving device;

the electric motor or the driving device being designed to serve as a
displaceable member that changes rotational position relative to a fixed member
fixed ta the building structure, in accordance with a variation in the load;

a load detecting spring disposed between the displaceable member and
the fixed member; and

a displacement sensor for detecting displacement of the displaceable
member against the spring force of the load detecting spring, wherein the load
detecting spring is fixed in the state where spring constant is adjustable _and.

the adjustment of spring constant is made by slidably moving the
load detecting spring to desired position.

2. An electric closure apparatus for building according to claim 1,

wherein the load detecting spring is formed substantially in U-shape or linear
shape.

3. An electric closure apparatus for building according to claim 1 or 2,

wherein the displaceable member is rotatable around the axis of the mator shaft,
and the rotational displacement of the displaceable member in at least one

direction in accardance with the load variation is detected by the displacement

sensar,
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4. An electric closure apparatus for building according to claim 1 or 2,
wherein the displaceable member is supported rotatably by a fixed shaft to rotate
around the axis of the fixed shaft, and the rotational displacement of the

displaceable member in at least one direction in accordance to the load variation

is detected by the displacement sensor.

5. An electrically driven closure apparatus substantially as hereinbefore
described with reference to and as shown in Figures 1 to 13, or Figures 14A and
14B, or Figures 15A to 15C, or Figures 16A to 16C, or Figures 17Ato 17C, or
Figures 18A and 18B or Figure 19 of the accompanying drawings.



