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- 1{;:ELECTRICALLY-DRIVEN CLOSURE APPARATUS FOR BUI LDI NG BACKGROUNBqﬁggﬁ%fG
| NVENTION 1. Field of the Invention The present invention relates ti@can:
electtically driven closure apparatus for architectures, such as an

el ectrically-driven shutter of a building. 2. Description of the Rel ated

Art Cenerally, a closure apparatus having an electric notor to drive a

cl osure nenber for opening and closing, for exanple, an entrance of a

buil ding has a risk of being janmed wit h an obstacl e when bei ng operat ed.
Therefore, the apparatus preferably has an obstacle detector and an
automati ¢ stop controller that automatically stops the closure nenber when

the obstacl e ferefricAltvaBRIENTISURE! RPERITUSFDRBINDIES! 20! &

detector are known: one Is a rect detecting e that detects an obstacle
by a detecting sensor such as a seat plate switch provided on the closure
menber; the other is an indirect detecting type that detects an obstacle

I ndi r ect BACBGRIOUND IO THEMNVEMTION ONn or torque variation of the electric
notor that occurs when the closure nenber is bl ocked by the obstacle. The

i ndi r ect1.tipkd ofethedheentims an advantage in that the closure nmenber is not
required to have an obstacle sensor and that the obstacle detector can al so
serve as a | i nlhe geassant ventonvelatésoivadn glectiallywdtiveaatiosyrpeaappasatus| e
detector_ may detect the |oad variation in accordance with a variation of a
r ot at i onfo§ gedutesturgs, sy@dtes o elentriealty-drvareshdterofobuildiagval ue) . However,

a genera | ectric closyre apparatus utilizes an electric notor working
wi t hin aé-rﬁﬁ 'mﬁ@r‘gthﬁkﬁiﬁﬁe@ﬁﬁton of the rotation speed due to the | oad
variation is sumal

Therefore, the gn%egalli,o &%ﬁ)&hﬁ#?h@%ﬁu? hg\t/i%tg) Iaen é)lgg{r';cnrﬁo%wo %lri%ianglog&%ed'
member for opening and closing, for example, an entrance of a building has a risk
of being jammed with an obstacle when being operated. Therefore, the
apparatus preferably has an obstacle detector and an automatic stop controller
that automatically stops the closure member when the obstacle detector detects
the obstacle. 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 that occurs when the closure member is blocked by the
obstacle. The indirect type detector has an advantage in that ihe 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 obstacie
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
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-2- the variation of the notor speed is small when the closure nenber is
resisted by an obstacle. Another problem experienced with the current
detecting type is that the electric current can also be varied by a

di sturbance other than the |oad variation. Thus, the above-nenti oned
detectors have difficulty in detecting an obstacle wth high accuracy and
good conpatibility between detection sensitivity and operation stability.
I'n order to solve the above-described?probl em a mechani sm has been
proposed whi ch can perform stabl e openi ng-and cl osing operation while
detecting an obstacle accurately. In this mechanism an electric notor or a

dri vi notréeydriRiopesiBE nitoR sges® |sasrhalp b efRAB @losufé methibaitie Fesibtedt®gi tion in
accordance with the | oad variation. The di spl aceabl e nenber is supported by

a | oad gebstdoy shmother problemtaxderiensed with the&pirmept dptactioy tydels thatps,
under a predeterm ned | oad, the displaceable nenber at a neutral position
wi t h r etheeslectric aurfent ednratsd be viahiat bysa fistertbanoe atherahan the thaspl acenent
sensor detects change in the position of the displaceable nenber that noves
agai nst vamgiqroadrhis; g ahgvemeantignethdstegjorshiravs diffiawdtydpdetadting,arit i s
necessarg that t{he detection of obstacle be perfornmed wth high accuracy,

i n or dePPstRgle Witk higheaesuracyrand gord commpaiibdityibetwern detesiion sensifuitect i on of
any obstacle. In con}sr, st, during the opening operation, the detection
sensi ti ¢ PPEEAYAN$1EPUIEY.y set to a low level, in order to ensure snooth and
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serves as a displaceable member that changes its position in accordance with the
load variation. The displaceable member is supported by a load detecting
spring (a neutral position keeping spring) that keeps, under a predetermined load,
the displaceable member at a neutral position with respect to a fixed member that
is fixed to a frame. A displacement sensor detects change in the position of the
displaceable member that moves against the load detecting spring.
During the closing operation, it is necessary that the detection of obstacle
be performed with high accuracy, in order that the electric motor is stopped
without delay upon detection of any obstacle. In contrast, during the opening
operation, the detection sensitivity is preferably set to a low level, in order to
ensure smooth and stable movement of the closure member in the opening
direction.
However, the conventional load detecting spring mentioned above
employs a single substantially a U-shape spring member so that an equal spring

constant is applied both in the closing and opening operations. This means that

the levels of the detection sensitivity during the closing and opening operations



are the sane. Consequently, it has been necessary that the spring constant
of the detection spring be set to a |level which is a conprom se between the
hi gh sensitivity required during closing and the | ow sensitivity required
during opening. This is the problemto be solved by the present invention.
SUMVARY OF THE | NVENTI ON Accordingly, it is a primary object of the present
I nvention to provide an electrically-driven closure apparatus for a

buil ding which is inproved to overcone3the above-descri bed problens of the
known arts. To this end, according to the present invention, there is

provi ded ,an el ectrically-driven closure apparatus for building, conprising:
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a fixed nenber fixed to the building structure, in accordance wth a

vari atiomhisnsttﬂi@ngkmdm 13 Heosaraed blyand preserttimvamtionr i ng di sposed bet ween t he
di spl aceabl e nenber and the fixed nenber and acting so as to resist a

forward rotational displacenent of said displaceabl e nenber; a backward

| oad detecting spring disposed between the displaceabl e nmenber and the
fixed nmebSUMMARY QFt THE INYEMTION resi st a backward rotational displacenent
of said displaceable nmenber; and di spl acenent. sensors for detecting

di spl acenent s Hecendingly, dbis-papee akisskel thgarasentinwedian ivgprovidesa of t he

forvard ang bagkuerd | gad detect i ng <prings, The ATDURS. CL dh sRLagerE o
the above-described problems of the known arts.

To this end, according to the present invention, there is provided an
electrically-driven closure apparatus for buﬂding, 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 closed by the
forward and backward driving force 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 to the building structure, in
accordance with a variation in the load; a forward load detecting spring
disposed between the displaceable member and the fixed member and acting so
as to resist a forward rotational displacement of said displaceable member; a
backward load detecting spring disposed between the displaceable member and
the fixed member and acting so as to resist a backward rotational displacement of
said displaceable member; and displacement sensors for detecting
displacements of the displaceable member against the spring forces of the
forward and backward load detecting springs.

The amount of displacement of the displaceable member is substantially



proportional to the |oad acting on the notor, i.e., the reacting torque.
The l.evel of the load acting on the notor can therefore be directly
detected by the displacenent sensor. As a consequence, |oad detection can
be achieved with higher |evel of accuracy than in the known apparatuses in
which the |l oad acting on the notor is detected indirectly through neasuring
a change in the notor speed or the electrical current. Forward rotational

di spl acenent and backward rotational di $pl-acenent of the displaceabl e
menber is sensed by the forward and backward | oad detecting springs,
respectively. Consequently, high | evel of detection accuracy for detecting

bst ' ' I 7 i ned
2y, Ot 2 BB ka8 RSB heoth & BtcART a2 THE 18Ryl nod
| oad vari aditg8 lodW bthd bAE sy %Wﬁﬁeﬁr@%’e@rébﬂ?r é@B8d by tREsured by the

backward | oad detecting spring which has conparatively [ow Sensitivity to

| oad vari adisglacement Béss@PPALat d6ns cef loaaeldtectivry carfbé deafdveanwith oad
detecting springs may be formed substantially in U shape or |inear shape.

The ar r anguigkat levelyoftaccimady thaatintthe kdowpl appeabiusesiniabich therloadtaatihg
around the axis of the notor shaft, and the rotational displacenents of the
di spl aceabdretheembtor is Wetanted irditeetiyithiougheméeasutingia change imthe metarct ed by

t he di spl acement sensors. Alternatively, the_ arrangenent may be such that

t he di spl a3Ress @ themiestrica! g4ppdr « Egrwandaokationab gisplagereentaAnst bagkyvaret at e
around the axis of the fixed shaft, and the rotational displacenents of the
di spl aceabioat Sisnlacenpent i dhe dispiagaable mamberis senspd Rydhadorvard@ndy t he
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of the pr e&&%{?& accuracy for detecting any obstacle during closing movement of the

closure member can be obtained by virtue of the forward load detecting spring

having high sensitivity to load variation, while stable and smooth closing

operation is ensured by the backward load detecting spring which has

comparatively low sensitivity to load variation.

In this apparatus, each of the forward and backward load detecting
springs may be formed slestantially in U-shape or linear shape.

The arrangement may be such that the displaceable member is rotatable
around the axis of the motor shaft, and the rotational displacements of the
displaceable member in accordance with the load variation are detected by the
displacement sensors.

Alternatively, the arrangement may be such that the displaceable member
is supported rotatably by a fixed shaft to rotate around the axis of the fixed shaft,
and the rotational displacements of the displaceable member in accordance to
the load variation are detected by the displacement sensors.

The above and other objects, features and advantages of the present

invention will become clear from the following description of the preferred



-5- enbodi nents t

aken in conjunction with the acconpanyi ng draw ngs.
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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
el ectrically-driven closure apparatus of the present invention; Fig.
perspective view of a take-up drum Fig. 3Ais a schematic side view of the
is a schematic partial front view of the shutter; Fig. 4

shutter; Fig. 3B

is a front view of the driving device; 5F-g. 5 is an upper

2is a

rear view of the

driving device; Fig. 6 is a cross section along A-Aline in Fig. 5 Fig. 7
is a cross section along B-Bline in Fig. 5, Fig. 8 is a plan view of a
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Fig. 9Bis arig

is a cross section along A-Aline in Fig. 8; Fig.

second enbodi ment

of the sBRIEF BESCRIFIMONCOFITHE DRAAMIGSVent i on;

mt sw

ig. 8 Fig. 9C
1 OAis a front view of a

of the present invention; Fig. 10Bis a right side view

Fig. 11 Ais a front

view of a third enbodi ment of the present invention; Fig. 11Bis a right

si de view of tlg.thisah erplodedpierspctivb &igw of anteleditellyidrivertsituttekddr i s a
ourth enmbodi nent of the present invention; Fig. 12Bis a

ri ght si d@ebuilding s ahenftmdimenteofithdiatesiticalfy-titieerpclesard apparatus of the

present invention;

front viewof a f
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Fig.
Fig.
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Fig.
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Fig.
Fig.
Fig.

invention;
Fig
Fig

invention;
Fig
Fig

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

3A is a schematic side view of the shutter:

3B is a schematic partial front view of the shuitter;

4 is a front view of the driving device;

5 is an upper rear view of the driving device;

6 is a cross section along A-A line in Fig. 5;

7 is a cross section along B-B line in Fig. 5;

8 is a plan view of a limit switch;

9A is a front view of the limit switch shown in Fig. 8;

9B is a right side view of the limit switch shown in Fig. 8;

9C is a cross section along A-A line in Fig. 8;

10B is a right side view of the second embodiment of the present

. 1A is a front view of a third embodiment of the present invention;

. 11B is a right side view of the third embodiment of the present

. 12A is a front view of a fourth embodiment of the present invention;

. 12B is a right side view of the fourth embodiment of the present

10Ais a front view of a second embodiment of the present invention;



invention; Fig. 13Ais a front view of a fifth enbodi nent of the present
invention; and Fig. 13Bis a right side view of the fifth enbodi ment of the
present invention. DESCRI PTI ON OF THE PREFERRED EMBODI MENTS A first

enbodi mrent of the present invention will be described with reference to
Figs. 1 to 9. In these figures, reference nuneral 1 denotes a shutter
curtain of an electrically-driven shutter for a building. The shutter
curtain 1 is arranged to be scrolled-up and down between an open position
where it is wound on a take-up drumto open, for exanple, an entrance
opening, ,and a close position where it has been unwound to close the
entrance; E tignsStructure is the same as that of conventional shutters.
Nuner al g‘ enotes guide rails that are disposed vertically at right and

left sides of Fle 1@%@@@&0&1@1%@% ﬁfﬂ?embﬁhtmé’rﬁtcbﬂtﬁéTpréséiﬁ%\igntbhe shutter
curtain 1. The take-up drum 2 includes a fixed shaft 5 that is fixed

bet ween angair of brackets 4, 4 disposed at an upper portion of the frane,
a plurality of wheels 6 disposed rotatably around the fixed shaft 5, an
internal | y-tooFied38 isg geht side viavdobthetfith 8mbbdimentrofdbe presentwheel s 6 and
the internally-toothed ring gear 7 integrally. In this enbodinment, the

i nt er nal invendionhed ring gear 7 is disposed at one end of the flxed shaft 5.
At one end of the fixed shaft 5, a driving device 9 is also attached. This
driving device 9 has an electric notor of an inner drumtype. The driving

the cyl | RESRIP BN Ky SHBPRERERTED EMEORIMENES An out put gear (pinion
gear) A first embodiment of the present invention will be described with
reference to Figs. 1to 9.

In these figures, reference numeral 1 denotes a shutter curtain of an
electrically-driven shutter for a building. The shutter curtain 1 is arranged to be
scrolled up and down between an open position where it is wound on a take-up
drum to open, for example, an entrance opening, and a close position where it
has been unwound to close the entrance. This structure is the same as that of
conventional shutters. Numeral 3 denotes guide rails that are disposed
vertically at right and left sides of the opening to guide the right and left sides of
the shutter curtain 1.

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 electric motor of an inner drum type.

The driving device 9 has an output shaft (a motor shaft) 9b extending from an end
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10 is disposed integrally with the end portion of the extendi ng out put
shaft_ 9b. The out put gear 10 engages with the internally-toothed ring gear
7 so that the driving force of the driving device 9 is transmitted to the

t ake-up drum 2. Between the fixed shaft 5 and the wi nding wheels 6, a

bal ance spring 11 and a cushion spring 1lla are disposed. The arrangenent is
such that the shutter curtain 1 is opened or closed while a differenti al

bet ween the wei ght of the shutter cuftadin 1 varying in accordance with the
position of the shutter curtain 1 and the force of the balance spring 11 is
conpensated for by the driving force exerted by the driving device 9. Power

transm sef the dgindeieal ¢duing b thd 8fvingUevisk She AhrEuRbireddar-(plrfen Bedr)ri ng

gear 7 is perfornmed via a clutch 10a, which includes a worKking nenber 10b

t hat caud@ss tisposed potegpsyrwith the end gertiamot the extéreding putputtspaft bhaft 9b to
nove in the axial direction, and a spring device 1Qc that urges the out put
gear 10 Theouwpggaardil engades with it eteraially-toothetethg gear Dsathat.thdy
retracting the output gear 10 against the urging force of the spring device
10c, t hedBvingeragealthearivingineing fyisdransoiitedhéo the takeelp grumat hed ring gear
71to tergiggte Bf?\ggrgéransm ssjion. Nunmerals 12 and 13 denote first and
second hEFHEFEN xeq ghaft b adhevwnggnviaerls Gon halaneaaspring dhandtagral |y

therewith. .The first, and second holders 12, 13 are connected integrally via
st ays 149UW8nM'Qﬂ&i1ﬁ§r8ﬁms afﬂ‘%@'&@%{f‘ﬁm'ﬁ%‘ﬁhéaﬁ%&ﬁm@ﬁe first

hol e, 5 gl oSSy LA RN R bR
peer L0, BORARCT TV (PRI OB B AT RN SRR g S
por ti onsfite i the BERPLE PriRgiRAUs B dnsBRPA tyMfe FRInISrENEk&i%ed by
the driving device 9.
Power transmission between the dutput gear 10 and the internally-
toothed ring gear 7 is performed via a clutch 10a, which includes a working
member 10b that causes the output gear 10 provided on the extending output
shaft 9b to move in the axial direction, and a spring device 10c that urges the
output gear 10 into engagement with the internally-toothed ring gear 7. By
retracting the output gear 10 against the urging force of the spring device 10c,
the output gear 10 is disengaged from the internally-toothed ring gear 7 to
terminate power transmission.
Numerals 12 and 13 denote first and second holders that are attached to
both ends of the casing 9a integrally therewith. The first and second holders 12,
13 are connected integrally via stays 14. The extending output shaft b
rotatably extends from the first holder 12, while a rear extending shaft 9¢
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 and



shaft 9c are journaled by the bearing portions 15a, 16a, while the fixed
shaft 5 is fixed to the fixed shaft attachnent portions 15b, 1 6b. Thus,
the driving device 9 (inclusive of the first and second hol ders 12, 13) are
supported for pivotal notion about the axis of the notor shaft with respect
to first and second brackets 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 & e first holder 12 when the sane has
rotated together with the driving device 9 by a certain large angle (e.g.,
[err] 12.degrees), thereby limting the range of rotation of the driving

devi ce 916. NuEstentiing porttiors 65the dxiéridingloaitut WhiafiDY and e Batldxterihigched to
the first bracket 15 and which is received in the internally-toothed ring

gear rotsefifgaregjodrmaled bglthd baaring poetiors 14, d6a, Mhilerthé fiked ehaftdes W t h
and rolls along a guide groove fornmed in the internally-toothed ring gear

7. Fi r stfixgddodle fixed isbafi attechmenhgodionsrigd, 18banThws, thiei driving Heviee et ai | ed
| at er aRwi,ch serve as the forward and backward | oad detecting springs
are con Wsive ef thedirst ard seeend heldees 12213)ane supponteddior pivetdlengtiont and
the first bracket. 15 that .is the fixed part. The | oad detecting springs 18,
19 supp uﬁﬂé‘e BXI§ & Lo eater shafhwilb vesred to first andrsacope kraekets Y15a16h zer o

spring f bstantially mddle position ([err] O degree) of the
above- néﬁ%‘%%ﬁﬁ%ﬁﬁznge of pivotal novenent, i.e., at a neutral position,

its Jdnoperative  stat ar.rangenent is
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when the same has rotated together with the driving device 9 by a certain large

angle (e.g., + 12 degrees), thereby limiting the range of rotation of the driving
device 9.

Numeral 17 denotes a guide plate which is integrally attached to the first
bracket 15 and which is received in the internally-toothed ring gear rotatably, and
_numeral 17a denotes a guide roller that engages with and rolls along a guide
groové formed in the internally-toothed ring gear 7.

First and second load detecting springs 18 and 19 which will be detailed
later and which serve as the forward and backward load detecting springs are
connected between the first holder 12 that is the pivotable part and the first
bracket 15 that is the fixed part. The load detecting springs 18, 19 support the
pivotable driving device 9 (the first holder 12) with zero spring force at
substantially middle position (+ O degree) of the abové-mentioned range of
pivotal movement, i.e., at a neutral position, when the driving device 9 is in its
inoperative state. The arrangement is such that the load detecting spring 18 or

19 produces resisting force according to its peculiar spring constant when the

driving device 9 pivots from the neutral position in forward or backward direction.



More specifically, the first holder 12 is provided with a protuberance 12b,
in which are formed a first-spring receiving hole 1 2c and a second-spring
receiving hole 12d at radially inner and outer portions of the protuberance
12b. Meanwhile, the first bracket 15 has a pair of protuberances 15d that
are axially spaced fromeach other. Each protuberance 15d has a
first-spring receiving hole 15e and a second-spring receiving hole 1 5f
which are fornmed at radially inner and dut er portions thereof. Each of the
first and second | oad detecting springs 18, 19 has a substantially U shaped
configuration. The first |oad- detecting spring 18 has both ends slidably
recei ved in t heMbre spedificallygthecfirst holdgr H2lie prdvided M. a Srotuberange 12he
second | oad detecting spring 19 has both ends which are slidably received
in the sdBowtich@re fieymestaifivstrapringl reseivitg hadlgf12cTard aisesbndsspringcond | oad
detecting springs are caused to slide to suitable positions and are fixed
at such p&setvinghbolsy12fahradiallyiinnert anthgutarpartionpetl the projubeyaneeth@bs 20 and
21. In this state, the first and second | oad detecting springs 18, 19 are
di sposed ﬁaaw&lg,ethg“?m trackelsy bas apair @fa@nombqaasﬁﬁgéd thafrareaialivt her

i vi ng (RRACES P REERB) Gheh e bllber o O Be SrliSUPIEG TeoRRg

I Vi I - ' V. h 1.2d h t
ot 11 ke 8 oo A3eepli- B PErdPat e TEr WP obna 2 oféfie caci ng
sl ot -1 ke forie Tonee &' pel EHeF 8l TP |
posi ti on BoohEnd g Rods PR FaotthA AN Focbrid ol fetitif e

with an essirfs iéaelgaﬁéyats%bgiﬁﬁiag%wa%jédééﬁ@{réﬁmgariﬁ‘ﬁﬁgg&q%&ﬂl' e 12c,

i.e., at the upper end of the arcuate ot as On the

gﬁ 25; t Qagbg{sbtg?g g rgﬁg;gggmﬁﬁ%iéﬂaa;ﬁw rekgived iﬁms:@aﬁafs\grmg raBeivliy Of the
-spring receiving hole 12d, i.e., "at the ower
end of t heolesd@af ¢5el oSiraitarky theesedomdAbad detecting spring 19 has both ends
which are slidably received in the second-spring receiving holes 12d, 15f. The
first and second load detecting springs are caused to slide to suitable positions
and are fixed at such positions by means of first and second spring fixing
members 20 and 21. In this state, the first and second load detecting springs 18,
19 are disposed in a side-by-side fashion at a radial distance from each other,
while exhibiting predetermined spring constants and, in this state, the driving
device 9 is held at the neutral position. The first-spring receiving hole 12¢ and
the second-spring receiving hole 12d have arcuate slot-like forms concentric with
the outer peripheral surface of the casing 9a of the driving device 8. When the
driving device 9 is in the neutral position as described above, the first load
detecting spring 18 engages with an end of the arcuate slot of the first-spring
receiving hole 12¢, i.e., at the upper end of the arcuate slot as viewed in Fig. 6.
On the other hand, the second load detecting spring 19 engages with an end of
the arcuate slot of the second-spring receiving hole 124, i.e., at the lower end of

the arcuate slot as viewed in Fig. 6.



- 10- The first and second spring fixing nenbers 20, 21 are provided

si de-by- side between the pair of protuberances 15d of the first bracket
15d, at a spacing in the direction of the circunference of the

pr ot uberances 15d. The first and second spring fixing nmenbers 20, 21 have
an identical construction. Only the first spring fixing nmenber 20 is
therefore described in detail, and the 8onstruction of the second spring
fixing menber 21 is onmtted. The sprrn& fixi ng menber 20 includes a
U-shaped fixing nmetal 20a, through both |eg portions of which one end of
the first .l oad detecting spring 18 | oosely extend and which is slidably

di sposed bet weeThd fisst phatsgeendpeing Fixihg rheentsips 20021 iaxe peovidedd side2by-al so
includes a butterfly bolt 20b having an end penetrating through the fixing
nmet al 20asidatbetweeh the pair of pratabéranicek 1Bdeoffthe fitstiboackeddibec Bt agpspingng 18,
and a nut 20c that engages with the butterfly bolt 20b and prevented by the
| egs of tinghe icb'krentjom? the gioeurmiesemesobihierryotuerangest 194y tHee fitat@adf |y bol t

20b relatively to the nut 20c, the tip of the butterfly holt 20b abuts or
| eaves th@qoéﬁloﬁﬂiélgefd:)tmg\g‘%mﬁﬁg'zol@" @det%t Wéalrﬁﬁftﬁﬁ@ﬁilo@f PRy thead

detecti n n isr the flxedl ttached
or rel eas é‘g%%é‘f‘gt'ﬂﬁmg ﬂ??%@é% spr %@ﬁ ?@égﬁ??@ %3nd 19)
produces esi t f.or e at |t haped rtlon outside the portion

Where t he tb?.sr?gw SPrROINTE PRIREEAG FTPRy menber 20 or 21, Thus. each

of Uhe first anfhoginndditne &%%B‘ibﬁ@ B¢ J8ndfeq Fpknbla ey the

associ at ed Spl’l n &ere eng . e.,

the | engt H aﬁth%eégﬁ)QﬁGnQBf Whith GHd éh&'%f ’éribeﬂrgp{gﬁﬁ Jég ifsprirgdgby t he

fixing nre ere e spring consfant of eac tecting spring

118 omtaacmls s, st 5 i

springs 18hasgridg fixiiiemenidee 20l also includes a butterfly bolt 20b having an end
penetrating through the fixing metal 20a into and out of contact with the first load
detecting spring 18, and a nut 20c that engages with the butterfly bolt 20b and
prevented by the legs of the fixing metal 20a from rotating. 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 movement of the load detecting
spring 18 is restricted (i.e., the spring 18 is fixedly attached) or released.

Each of the first and second load detecting springs 18 and 19 produces a
resilient force at its U-shaped portion outside the portion where the spring is fixed
by the spring fixing member 20 or 21. Thus, each-of the first and second load-
detecting springs 18, 19 is fixed by the associated spring fixing member 20, 21
after the effective length, i.e., the length of the U-shaped portion outside the
portion to be fixed by the fixing member, whereby the spring constant of each
load detecting spring 18, 19 is adjustable.

The butterfly bolts 20b are 21b adapted to be tightened and loosened to

fix and release the associated load detecting springs 18 and 19. The butterfly



bolts 20b, 21 b are rotatable in the circunferential direction of the

pr ot uberances 15d to positions where they are offset fromeach other in the
direction of the circunference of the protuberances 15d, thus facilitating
the mani pul ation for adjusting the spring constants of the first and second
| oad detecting springs 18, 19. \Wen the driving device 9 held in the
neutral position is overloaded, the driving device 9 pivots by a reacting
torque that is counter to the directi d# of the overload. Nanely, in the
case where the shutter curtain 1 is blocked by an obstacle or reaches the
closing lsimt position (grounding position), inbalance is caused between

the wei gbblt®D0obN2115 BES FEtbIE rfihe dircaftefdiftiab Birb&bri f thi% sotudipakedsance

spring 11. Therefore, the driving device 9 may pivot a large angle (e.qg.,

nor e t hansd o Pesitiens whete dhéparsfisaliffors baeh otriBriifdhe eifetfion bty row X in
Fig. 7) against the |oad detecting spring 18. Conversely, when the shutter

curtain girceniEhescd bethepsotulgerbheed 15dsthus dacilitating tha maripulaiden fgrosi ti on
where the end of the curtain 1 engages with the edge of the outlet slot,
tensi | e &adjusting thenppiing donstantseofsthetfirstranduisecdnd Ibat detectig springsr18;i ng
device 9 to pivot a large angle (e.g., -6 degrees)!l in the backward
directiohS(direction of the arrow Y in Fig. 7). The pivotal notion of the
driving devi cev\? in the forward direction, i.e., in_the direction of the
arrow X i n Fi gWhen theqriving devise 2 Beldiinithg netisal pesitien iheverinadess theur t ai n
1, is regi.sted, by the.first |oad,.detecti spring,. 18 that.engages ,wth one
end of t BV'QQMCZ? §|pb\{ot§?1ytq1@aqlpgﬁgrgﬂpﬁﬂat 'géi,oé'?’%ﬁrﬁa tﬁgpge 10T#1& causes
the firs d ' ri 18 to,be . resiliently.def in a
directi Oév#rg@&jm %%@%Mﬂhﬁ]%e%%%owﬁ?rﬁgthﬁ °f 83'§a@e{ésc$lp%g€§>’i% 18 away
from eac Wy S { | 19
1 O ccPoBEeR e Hachs E R P BESTRRBFI AL BSLEN) ThceRcR LS |, .
not to exgidedB¥wWedheWeibRtotth\dri@er curtain 1 and the spring force of the

balance spring 11. Therefore, the driving' device 9 may pivot a large angle (e.qg.,

more than +6 degrees) in a forward direction (direction of the arrow X in Fig. 7)

against the load detecting spring 18. Conversely, when the shutter curtain 1

reaches the opening limit position, i.e., a full-open position where the end of the

curtain 1 engages with the edge of the outlet slot, tensile force is applied to the

shutter curtain 1 to cause the driving device 9 to pivot a large angle (e.g., -6

degrees)l in the backward direction (direction of the arrow Y in Fig. 7).

The pivotal motion of the driving device 9 in the forward direction, i.e., in

the direction of the arrow X in Fig. 7, that takes place during closing of the shutter

curtain 1, is resisted by the first load detecting spring 18 that engages with one

end of the arcuate slot of the first-spring receiving hole 12c. This causes the

first load detecting spring 18 to be resiliently deformed in a direction for urging

both legs of the first load detecting spring 18 away from each other. In the

meantime, the second load detecting spring 19 slides along the arcuate slot of

the second-spring receiving hole 12d so as not to exert any force on the driving



- 12 - device 9 which pivots in the forward direction. Thus, the first and
second | oad detecting springs do not interfere with each other when the
driving device 9 pivots in the forward direction. Conversely, the pivota
notion of the driving device 9 in the backward direction, i.e., in the
direction of the arrow Y in Fig. 7, that takes place during opening of the
shutter curtain 1, is resisted by the second | oad detecting spring 19 that
engages with one end of the arcuate-sll@t -of the second-spring receiving
hol e 12d. This causes the second | oad detecting spring 19 to be resiliently
defornmed.in a direction for urging both legs of the first |oad detecting

spring 1§e\F| r\khl%ﬁgﬂ/cﬂ& s the fo'r"vv%ntﬁedlf’&?fbtdf rrel'hl.fshfhéc fifst Enh%%@oﬂ&tlc?é‘é I ng

spring 18 s es a the arcua rst-s recerving hole

12¢ so aéet&@il d$ SpANGS HoHbY |rf|t8Ff6Fé wnhtéa%hf&haa wEeﬁi% eﬁvuﬂﬁ"&a\ﬁ& givots in

t he backward rection. Interference between t first and second | oad

det ect i ngivety inrbé fdfvardYUitettiodoi ded al so when the driving device 9 pivots
in the backward direction. It will be understood that any overl oad that

occurs during Cbosemsglythe pieoteinmidtion ofithé ariving deviceB)indve beokeatdhat t akes
pl ace during opening of the sanme are resisted exclusively by the first and
second | disectitey, éet,iindha giredtipn eBtharairdd Y infSigec | theetakesvdlace byridgf f er ent

| evel s of detection accuracy can be set for the closing and opening action
of the depsming afiéhe sbuttencuriaig leitesisiedby the second toaddeteddma@spring spri ng
18 is adiélsted to provide a high | evel of accuracy of the | oad detection,
while th Mcﬁwa%adwab%@@nﬁ@félpﬁ arRyate s|of of #e FecandyspiiRg FEeevingevel of

foad dot adei 1A s pPih 5o08Ss & og@qmggggﬁ?m SR LD IRIDP 28GRt i ng
SPTI NG 1erclhedth & pRSHBPLETnd B 1408 HAERAI0M blociRgYpihghathen the
toward each other. In the meantime, the first load detecting spring 18 slides
along the arcuate slot of the first-spring receiving hole 12c so as not to exert any
force on the driving device 9 which pivots in the backward direction.
Interference between the first and second load detecting springs 18, 19 is
avoided also when the driving device 9 pivots in the backward direction. It will
be understood that any overload that occurs during closing of the shutter curtain
1 and any overload that takes place during opening of the same are resisted
exclusively by the first and second load detecting springs 18 and 19, respectively,
whereby different levels of detection accuracy can be set for the closing and
opening action of the driving device. In this embodiment, the first ioad detecting
spring 18 is adjusted to provide a high level of accuracy of the load detection,
while the second load detecting spring 19 is set to provide a low level of accuracy
of the load detection.
The maximum allowable stress of the first load detecting spring 18, as

well as that of the second load detecting spring 19, is set to be greater than the

stress that is generated when the displacement of the driving device 9 is



- 13 - maximum Therefore, the stress in each |oad detecting spring 18, 19
Is limted not to reach the maxi num al |l owabl e stress, whereby each | oad
detecting spring 18, 19 is prevented froma destruction. A controller 22 is
attached to a controller bracket 23 that interconnect the supporting nenber
15c of the first bracket 15 and the second bracket 16 in a manner |like a
bridge. The controller 22 is disposed on the side of the driving device 9
opposite to the first and second | oad detecting springs 18 and 19. The
controller 22 includes a shutter control cifcuit 22a and limt swtches
LSD, LSU that are connected to the shutter control circuit 22a to detect
the rot at inedinuf, S PHGEIERE thefstidag iflebih ad!a¥ieeting spifg 18, Totis fipfideanes

LSD, LSU are operatively connected to the driving devicé 9 as follows.

Nanel y, anbt xereathi the maXimeisehlididable stiesBOWREredY eadhabhd Aetédtindspring
controller bracket 23 adjacent to the first bracket 15. This fixed swtch
bracket 248h48 ispsduethtexdfrom & destruetidret 25 that can slide a predeterm ned
distance S in the direction corresponding to the radial direction of the

t ake- up drum 2. ATtentrdlieni2R is attached td SobontrSllembrackek2d that inteecarinedt the

sw tch bracket 23, |eaving therebetween the predetermned distance S in the
drum r adi @ypapftmtm@mbewﬁgcgf the fitgt braakeh 16ranckibe sesond braghairiteit aand
positioned on the neutral position by a torsion spring 26 di sposed at the

fixed sw M@ Akea bridge. Nuhke apnipallerGroisctisposast &1 e side«’ thegriving

ot ot abl y CENES POROSIE B e TS A peqRid (P8 dRjosing Sas e andas. AP of

an oper at B9 5 REBHes & splter Gl ETra s e2aiane i sylEngy Lol i e
end of t na iR RioeR LR 1h Shultel cdfiFS) a2t bes B raruBMeDES "
connect ed cﬁéblacement of the driving device 9. The limit switches LSD, LSU are

operatively connected to the driving device 9 as follows.

Namely, a fixed switch bracket 24 is disposed on a portion of the
controller bracket 23 adjacent to the first bracket 15. This fixed switch bracket
24 has a sliding switch bracket 25 that can slide a predetermined distance S in
the direction corresponding to the radial direction of the take-up drum 2. The.
limit switches LSD, LSU are fixed to the sliding switch bracket 23, leaving
therebetween the predetermined distance S in the drum-radius direction. The
sliding switch bracket 25 is supported and positioned on the neutral position by a
torsion spring 26 disposed at the fixed switch bracket 24. Numeral 27 denotes a
working lever that is disposed between the limit switches LSD and LSU. The
working lever 27 is rotatably supported in a horizontal posture by protuberances
24a, 24b of the fixed switch bracket 24. At the middle portion of the working
lever 27, an operating portion 27a is formed that moves into or out of contact with
one of the limit switches LSD, LSU when the working lever 27 swings. The end

of the working lever 27 that extends from the protuberances 24a is connected to



- 14 - the upper end of a link rod 25b integrally. An arm attachnent
portion 1 2e is forned on the first holder 12 at the portion that is
radially adjacent to the link rod 27b. One end of a substantially U shaped
wor ki ng arm 28 rotatably engages with an engagenent hole fornmed in the arm
attachnment portion 12e. The other end of the working arm 28 rotatably
engages with an engagenent hole forned in the I ower end portion of the |ink
rod 27b, which is swng by the Worki'n&4ar“m 28 when the driving device 9
changes its rotational position. Thus, the-working |ever 27 sw ngs until
the corresponding limt switch LSD or LSU works to stop the driving device
9. The stvengipey esidr afieeliok rad25mintegraglyar m 28 for activating the limt
switch LSD or LSU is set to be greater than the swi ng stroke generated
during a nor mefn aperattdchmenit tpootidn 62eis foachedi orethe fivst holder ap\at thst acl e) ,
and smal |l er  than the swing stroke generated under the overload. It is

t her ef or ROHEBSNS is redialiasiacent to theelink eds27ts ucBnaendafra supstantailyobist acl e,
full opeg_ilang nd full closing that cause an excessive |load. In the nornal

operati o WREERG ABR 28 ictatabbyrrigaass Wih anengrbaEent hele formeddn kheg
LﬁZSE t2 E%H”Fs ngfar’l"b%‘i éﬁr%%péﬁ%e? U‘tiﬁeuéwfﬁgrég‘glﬁféhé Rgf’%'géwsélﬁ%g%ﬁs qui%n ly%th gﬁé LSU
e B P e S B B
of 1 he. oo e PAEREEY hE%h RN T 28 ety B B beio8 B BN Dt te o
hopl | os. Gl bBSIRRC . THIRNASREHn leer 87 SwihS Rl sh8 SoMRstioREeh ! e
above- nefirhit 8aEh IS lbe L SUWBHE to%st65 8% diififigdvitid'g swi tch bracket

The swinging stroke of the working arm 28 for activating the limit switch
LSD or LSU is set to be greater than the swing stroke generated during a normal
operation without overload (i.e., without any obstacle), and smaller than the swing
stroke generated under the overload. It is therefore possible to detect extreme
states such as jamming of an obstacle, full opening and full closing that cause an
excessive load. In the normal operation, the rotation force generated by the
swinging of the working lever 27 is smaller than the output force of the torsion
spring 26 that keeps the fixed switch bracket 24 supporting the limit switches LSD
and LSU in the neutral position. Thus, the limit switches LSD and LSU can
perform detection while being kept in the neutral position.

In contrast, if for an unexpected reason the driving device 9 fails tb stop
its operation in spite of the overload detection by the limit switch LSD or LSU so
asto producé a load exceeding the above-mentioned rotational force, the
working lever 27 applies a large rotation force to the limit switch LSD or LSU
beyond the above-mentioned stroke. In such a case, the sliding switch bracket

25 supporting the limit switches LSD and LSU is subjected to a force greater than



25 supporting the limt switches LSD and LSU is subjected to a force
greater than - 15 - the output force of the torsion spring 26. As a
result, the sliding switch bracket 25 slides relative to the fixed switch
bracket 24, whereby the Iimt switches LSD and LSU are protected fromthe
excessive |l oad. The shutter control circuit 22a of this enbodinent is

desi gned under the follow ng consideration. Nanely, when the shutter
curtain 1 is being closed under a strdmgwind, a large | oad may be appli ed
to the shutter curtain 1, and the Iimt swtch LSD or LSU for detecting

| ower or :upper limt nmay erroneously operate. In this case, the shutter

curtain thecoutpat fdree df theetorsiy spping 2810, Ad18 RESLIL, ¢i8d BRding SwilcAtRecikétnce the
limt switch LSD or LSU is in operative or detecting state. In

consi der abistidesfelatied tathesfivead switdrebrduiet 24, whertebglthe limitswitchids UBB a
manual node that permits to manually open or close the shutter curtain 1
even if endLUSUrare piatectadIismn the egteéssive loadper ating or detecting state. For
i nstance, the arrangement is such that if a stop switch is kept pushed for
ten seconds, thBesbrtar copeelaiicoit 29ady this ehbedisentds designeduadenthee. | n

t he mamug)lI mpde, the shutter curtain 1 opens or closes regardl ess of the

states ofolOMANG CANSIdEIAtORhe Namplyanaen tie shiiar eurtaipdrs SRInGcHossdor a cl ose
o DO 5 Rl e oS i 55 abed LR e i o B2
oL oP O RS o BRERE YR ol BT ) SRSV (A0S
|02, L EpbIat ot SSRRE ol AL, Stk by UL A BHES af o
functi onhahcé, N@irinofbe PYEdd SinkSthe&limit switch LSD or LSU is in operative or

detecting state. In consideration of such an event, the shutter control circuit 22a

has a manual mode that permits to manually open or close the shutter curtain 1

even if the limit switch LSD or LSU is in operating or detecting state. For

instance, the arrangement is such that if a stop switch is kept pushed for ten

seconds, the normal operation mode is changed to the manual mode. In the

manual mode, the shutter curtain 1 opens or closes regardless of the states of

the limit switches LSD and LSU, when an open switch UP or a close switch

DOWN is kept pushed. Recovery of the normal mode from this manual mode is

performed by prohibiting all operations including open, close and stop for ten

seconds.

Excessive load may be generated during starting 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

arrangement may be such that the detection function of 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.



LSU is dismssed for e.g., one second at start, so that the inpairnent of
the detection accuracy can be avoi ded. - 16 - In this enbodi ment, a
recognition nmechanismis provided for recogni zing the detection or
non-detection state of the limt switches LSD and LSU when operating the
swi tches. For exanple, a continuous beep tone is generated for the
detection state, and an intermttent tone is generated for the
non- det ecti on state, though other tyﬁé3kﬁ'ﬁechanisn1such as a lanmp

i ndi cator may be enployed as well. As descrtbed above, when the shutter
curtain 1 does not work even when the UP or DOM switch is operated, a

check is made f brthisiembodiment atreeogmitibh nsadHaelsrs id-Sdvedul foblrecddnizing! S
found that the shutter curtain 1 has been prevented from operating by the
f unct i oni g detectien lor mon-datectidn i8R of theJimit shvitchee L8Doand a8 Uswhésh t he
operation node to the manual node after checking the state of the shutter
curtai n 10pseatingdhetsvdtchrat t Epr examplen alcandinuseas degphiens fregenerated farsed.
When the shutter curtain 1 has been fully opened, the seat plate at the

| owest eniNGAEERHOR state cane antiiermittens tene ishgenaratesi fos tha nam-detectianni t
switch LSU Qet cts tq,gqt t he g er Iim'tbﬁﬁsition has_ been reached, whereby
the drivi niaePrah Sthgrdyee o ARSI Seeh 8RialagciRgicator maKbe ewployedi ght

of the- dr PV’ b S gPeRAncta, vEBriBR sHHEh uhin t G5 pehWEes V&g nce the
Shutter_Cuelteds® SO LML QRUBILEW M 0 dd A aui sy (e,
o er I RS SRS, oIS O I ELORIRY el on, (11
LSU t ur ns ppaverted froaf opdrating Byithk foe&lcHing of ine HANRWREH 2SS bAESE the
operator can switch the operation mode to the manual mode after checking the
state of the shutter curtain 1, so that the shutter curtain 1 can safely be opened or
closed.
When the shutter curtain 1 has been fully opened, the seat plate at the
lowest end of the shutter curtain 1 abuts the lintel so that the limit switch LSU
detects that the upper limit position has been reached, whereby the driving
device 9 stops to operate. On this occasion, there is a slight time lag between
the contact of the seat plate with the lintel and the stop of the driving device 9
after detection by the limit switch LSU. Since the shutter curtain 1 tends to
further open during this time lag period, the seat plate may stop giving a stress
load to the lintel. Therefore, in this embodiment, the driving device 9 is operated
in the closing direction (in the reverse direction) for a predetermined period after
the limit switch LSU turns on, so that the shutter curtain 1 is unwound or slacked
a little until a slight gap is generated between the seat plate and the lintel.
In the electrically-driven shutter having the described construction, when

an excessive load is generated due to jamming of an obstacle, or full opening or



alittle until a slight gap is generated between the seat plate and the

lintel. In the electrically-driven shutter having the described
construction, when an excessive |load is generated due to janmi ng of an
obstacle, or full opening or - 17 - full closing of the shutter curtain

1, the driving device 9 is pivoted against the force of the first |oad
detecting spring 18 or the second | oad detecting spring 19, so that the
limt switch LSD or LSU works to autohdtically stop the driving device 9.
Since the driving device 9 is supported so as to rotate in accordance with
the notor | oad (the reaction torque), the notor | oad can be detected

di rect | yfufl romisih%ef thes sttt ieitaird . tHeedriliny HBdicE ®VisGavéted BHIRItaRe. | oad

detection with high accuracy can be achi eved conpared with the conventi onal

i ndi r ectform etthedirst loatl detbctirsy spriritpt 8 of i sedoriddloati ditestid Sbriri 19!
current variation. Thus, the accuracy of the obstacle detection or the

limit deseethtdne Ganit svatchnip8D\ced SU wotksetodmaomiatiedilye stopcthewinving Hevipé vot al
motion of the driving device during closing and opening operations are
r espect i %el §incedhe wWsitingydevies Liis stppoded ec @sdolrotade e aecerdages withithe 18 and
19 which do not interfere with each other. The spring constants of the
first arffBolEdesd (thedgasiiartarang). e Meler laad canjhesdelscted disegityfoemitng of
each other,, so that different |evels of detection accurac an be set for
t he oper‘i??'@ﬁ@mle@ of:&@sqrr’\‘ﬁr‘%ﬁ&"@ﬁeé\i ngerREOrenIeadeteciarwRh Dighrhus, for the
cl osi ng rati e.detection accuracy can be set. to high.l eyel so as
to reduc%&[%ﬁg&r ?@?( b%%ﬁhé%dﬁcéor(l??rﬁ%é'ﬂ{%% %angpﬁgﬂglrlggg,eg*f Qﬁ'tg?tllf@" ﬁ'ﬁ’éni ng
oper at i oy oA - 0 SO 0 ensure
oot h oot ehRbaion et At VeRiafloter mofe, teeladte <pring
const antoﬂﬁe@%té&é‘@e@&fti@ﬁtdﬁwe it dstactidh aqd bé?m?:&?véd?deloe”de”t Ly
adj ust abl e, adjustnent of the detection sensitrvity can
In the described embodiment, the pivotal motion of the driving device

during closing and opening operations are respectively resisted by the first and

second load detecting springs 18 and 19 which do not interfere with each other.

The spring constants of the first and second load detecting springs are adjustable

independently of each other, so that different levels of detection accuracy can be

set for the operations for closing and opening the shutter curtain 1. Thus, for the

closing operation, the detection accuracy can be set to a high level so as to

reduce the risk of jamming with an obstacle, whereas, for the opening operation,

the detection accuracy can be set to a low level so as to ensure smooth and

stable operation of the apparatus.

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

and 19 are independently adjustable, adjustment of the detection sensitivity can

be performed mechanically, so that the combination of the first and second load

detecting springs 18 and 19 can be used for different closure members having

different weights. The adjustment of the spring constants of the load detecting

springs 18 and 19 can be achieved by causing the respective load detecting



be perfornmed nmechanically, so that the conbination of the first and second

| oad. detecting springs 18 and 19 can be used for different closure nenbers

havi ng di fferent weights. The adjustnent of the spring constants of the

| oad detecting springs 18 and 19 can be achi eved by causing the respective

| oad detecting - 18 - springs 18 and 19 to suitable positions.

Therefore, the first and second spring fixing nmenbers 20, 21 for fixing the
first and second | oad detecting (neutrb8izing) springs 18, 19 can play the

roles of nenbers for adjusting the first and second | oad detecting springs

18, 19, thus reducing the nunber of parts to offer a sinplified

const r uClgpAigs Hi@earld ASto §Dﬁa@§%§ﬂidm@?d T@'\%Pﬁgﬁag? le%: i %ﬁ’%n@%r@ operat e

exclusively I'n response to the forward an not1rons of the

driving dRiticmethbere 20201 ifdelining e et bnB¥eBend M dsteed iZfdyer -
Thi s perm’tsgct he adj ust nent of SEhe slensintivi tg of the fintxnelﬁgtgﬂlzﬁﬁa@ecti ng

spring 1&pandstlide 19eazsi play ithey ralés bhmepsnns dol agjdstite) et firsgan®soend 9.

i ndependently of each other. If both | oad detecting springs are allowed to
i nt er f er doad detestioh sprimgs 18,48, thustrebotingltba tuddter of pagstpoifaga produce
forces duri n%,. for exanple, forward pivoting of the |oad detecting spring,
t he rate S§pp gensffuatiea. det ecti on sensitivity per unit change in the

spring constants becones too |large to enable fine adjustnent of the
detection sensilth@/irg}andgecend lead datetingrdpiingmeh® and 1 ererateom thi s probl em
because the, first. and second, | oad detecti nglﬂslgrri ngs do not interfere with

each ot h(ﬁqu"‘lshv. il 15SBRNSR IR B9 ryarsharabarkverd RVt Brtignspfihe feature
Lo £ R U8R Y el VAR RS 3 ecth b B B D' 15,2
direct i onephit€th& YR RERBAEoXhe sensitivity of the first load detecting spring 18 and
the sensitivity of the second load detecting spring 19, independently of each
other. If both load detecting springs are allowed to interfere with each other
such that both load detecting springs produce forces during, for example, forward
pivoting of the load detecting spring, the rate of change of the detection
sensitivity per unit change in the spring constants becomes too large to enable
fine adjustment of the detection sensitivity. The illustrated embodiment is free
from this problem because the first and second load detecting springs do not
interfere with each other.
In addition, excellent opérability is offered by the feature that the
positions of the manipulating portions of the butterfly bolts 20b, 21b for fixing the
load detecting springs 18, 19 are adjustable in the direction of circumference of
the protuberances 15d.
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
accommodating the displacement of the driving device 9. Moreover, this

embodiment can be implemented by simple modification of the first and second



t he protuberances 15d. Since the driving device 9 is supported for
rotational displacenment around the notor shaft axis, it is not necessary to
preserve an anple space for accommodating the displacenent of the driving
device 9. Mreover, this enbodi ment can be inplenented by sinple

nodi fication of the first and second - 19 - brackets 15, 16.
Furthernore, in this enbodinent, even if overload of the [imt switch LSD
or LSU has grown large to an extraordid®ary level, the limt switch LSD or
LSU is allowed to slide so as to be protected from such an abnornal | oad.
I n addi tison, the rotation range, i.e., the maxi num all owabl e di spl acenent,
of the dsiaekes tBviece 9 is limted and the maxi mum al | owabl e stresses of
the | oad detecting springs 18, 19 are set to be greater than the stress

that is appli efurtmstenorehie thixémbodiddrRavedreif dvenbag ety limft swWiehd'syi ng
device 9. Therefore, the stresses in the |oad detecting springs 18, 19 are

al ways hetl ldSUdlasvgroive lamge touan ekiraovalinary $éved sihedimis ewitblaLSOher bgbdkage of

the | oad detecting springs 18, 19 can be avoided. It is to be understood

t hat t heallawed taesiistsisoreato beqroidstat framt $iechf an egpomgglileadnl y il lustrati ve.

For exanple, it is possible to novably support a reduction gear that nakes
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stresses in the load detecting springs 18, 19 are always held below the maximum
allowable stresses, so that the breakage of the load detecting springs 18, 19 can
be avoided.
It is to be understood that the first embodiment described in the foregoing
is only illustrative. For example, it is possible to movably support a reduction
gear that makes up the driving device 9 so that the reduction gear serves 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 this
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. 10. In this Figure, the same elements as those in the first
embodiment bear the same reference numerals and detailed description of such

elements is omitted.

In this embodiment, first and second brackets 29, 30 fixed to and



an awni ng. Next, a second enbodi nent of the present invention will be
explained with reference to Fig. 10. In this Figure, the sane el enents as
those in the first enbodi nent bear the sane reference nunerals and detail ed
description of such elenents is omtted. In this enbodinment, first and
second brackets 29, 30 fixed to and - 20 - supported by the fixed shaft
5 have bearings 29a, 30a. The extendi ng output shaft 9b extending fromthe
driving device 9 and rear protrudi ng 2latt 9c are supported by these

beari ngs 29a, 30a. Thus, the driving device 9 can rotate around the notor
shaft axi.s. A pair of protuberances 30b, 30c protrude fromthe outer
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tab 33a I's provi uter 'peri pheral surfacé of the casing 33 of the

driving ge)ingeh8 rictorShaR aRls0) ¥Cpaif %#F?étwe@ﬁc\é@rad)bacdctp@ot%@ﬂarﬂ thel he
circunferential direction. The supporting tab 33a has arcuate el ongated

sl ot s 33buted periphecdtt sarfacs eh fensscohd/bridekehibearingy 30T | Pifstramd sadonece of
the casing 33. Each of the first and second | oad detecting nenbers 31, 32

has beenidadraetdcting sprinds @hahy 3zewhichgvid Hecdetblied1ater Bave pgdsslidablal into a
U like formso that both | egs approach each qther. The first and second
| oad det ej@ined apinesgproetlibesandes 30teand 30kat Asstoppen piene $0dris phevided
pr ot uber glq %egorf)igg of %’?ec s(ejéor;[dhgrasc?(g? 5,‘8' between the pair of protuberances 30b, 30c
so as to extend in the axial direction.

A supporting tab 33a is provided on the outer peripheral surface of the
casing 33 of the driving device 9 so as to broject radially outward and to extend in
the circumferential direction. The supporting tab 33a has arcuate elongated
slots 33b, 33c which are concentric with the outer peripheral surface of the casing
33.

Each of the first and second load detecting members 31, 32 has been.
formed by resiliently bending a length of a spring material into a U-like form so
that both legs approach each other. The first and second load detecting springs |
31, 32 have ends that are retained on the protuberances 30b, 30c¢ of the second
bracket 30. The other ends of these springs are received in the elongated
arcuate slots 33b, 33c formed in the supporting tab 33a on the casing 33. The
first and second load detecting springs 31, 32 are disposed so as to act between
the second bracket 30 which serves as a fixed member and the driving device 9
which serves as the displaceable member. The first and second load detecting

springs 31, 32 are adapted to be fixed to the protuberances 30b, 30c on the

second bracket 30 by means of fixing screws 34, 35 which are driven into these



bracket 30. The other ends of these springs are received in the el ongated
arcyate slots 33b, 33c forned in the supporting tab 33a on the casing 33.
The fiirst and second | oad detecting springs 31, 32 are disposed so as to
act between the second bracket 30 which serves as a fixed nmenber and the
driving device 9 which serves as the displ aceable nenber. The first and
second | oad detecting springs 31, 32 are adapted to be fixed to the

pr ot uber ances 30b, 30c on the second-b2acket 30 by nmeans of fixing screws
34, 35 which are driven into these - 21 - protuberances 30b, 30c. As in
t he case, of t he first enbodi nment, the spring constants of the first and

second |aRSRl AL A i nS, Aine 12897Ishl BRHAIABAORAL sthisg! aceront  of

t he dr|V|ng dre adj us ese Fings to suitable
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the fixing screws 34, . The first oad deté&cting springs 31,
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direction, such that the ends of these springs renote fromthe ends

r et ai nedpbings te spitablelsrsitivresod e pRAgberances 300 08Gedefofdtheésexéprirgzed ends
of- the | oad detecting springs 31, 32 abut agai nst adjacent ends of the

af or esaiate dixeddwtthd fixingiscrews@4; 383b, 33c by the resilient forces that act
to spread the | egs of the respective springs apart from each other. The

j uxt aposed endhsofinst and secontdoachdetediing spiings spr 32 gse Bistalsd pidefhyet i ng
fromthe respective el ongated arcuate slots 33b, 33c abut the
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against adjacent ends of the aforesaid elongated arcuate sots 33b, 33c by the
resilient forces that act to spread the legs of the respective springs apart from
each other. The juxtaposed end portions of the load detecting springs 31, 32
projecting from the respective elongated arcuate slots 33b, 33¢ abut the
circumferential end surfaces of the stopper piece 30d on the second bracket 30,
so as to clamp the stopper piece 30d therebetween without exerting any urging
force on the casing 33. Consequently, the load detecting springs 30, 31 in
charged states hold the driving device 9 at the neutral position, i.e., at the mid
position in the range of rotation of the driving device 8. As a consequence, the
driving device 9 is held without any rattle.
When the driving device 9 is rotationally urged in the direction of the
arrow X by an overload, the first load detecting spring 31 is resiliently pressed by
the end of the elongated arcuate slot 33b in the supporting tab 33a in such a
direction as to reduce the distance between both legs thereof, thus resisting the
rotational displacement of the driving device 9, whereas the end of the second

load detecting spring 32 that is restrained by the stopper piece 30d is allowed to



position in the range of rotation of the driving device 9. As a
consequence, the driving device 9 is held wthout any rattle. Wen the
driving device 9 is rotationally urged in the direction of the arrow X by
an overload, the first |oad detecting spring 31 is resiliently pressed by
the end of the elongated arcuate slot 33b in the supporting tab 33a in such
a direction as to reduce the distance between both | egs thereof, thus
resisting the rotational displacenent28f -the driving device 9, whereas the
end of.the second | oad detecting spring 32-that is restrained by the
stopper piece 30d is allowed to - 22 - nove along and relative to the
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and cl osi ng operations, thus offering stable and snooth operation for

openi ng edeiactiareaceuraenfaor the Wpeningand closipghopgratiensihy widependenttyhe
detection _of obstacle during closing of the shutter curtain 1. Further, in
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accuracy to be set for the opening and closing operations, thus offering stable
and smooth operation for opening the shutter curtain 1 while ensuring high
sensitivity for the detection of obstacle during closing of the shutter curtain 1.
Further, in the second embodiment as described, the ends of the first and second
load detecting springs 31, 32 remote from the protuberances 30b, 30c are
resiliently pressed against the stopper piece 30d so as to be pre-loaded. When
the driving device 9 is rotationally displaced from the neutral position by an
overload, the pre-loaded load detecting spring is further loaded so as to resist the
displacement of the driving device 9. Consequently, the change in the spring
force per unit amount of rotational displacement of the driving device 9 is reduced
as compared to the case of the first embodiment in which the spring force of each
load detecting spring is zero when the driving device is held at the neutral
position. The second embodiment therefore can offer a higher level of the
detection accuracy than that obtained with the first embodiment. In addition, any
tendency of the driving device to rattle at the neutral position is suppressed

appreciably.



overload, the pre-loaded | oad detecting spring is further |oaded so as to
resi st the displacenent of the driving device 9. Consequently, the change
in the spring force per unit anount of rotational displacenent of the
driving device 9 is reduced as conpared to the case of the first enbodi nent
in which the spring force of each |load detecting spring is zero when the
driving device is held at the neutral position. The second enbodi nent
therefore can offer a higher |evel of28Bhe detection accuracy than that
obtained with the first enbodiment. In addition, any tendency of the
driving device to rattle at the neutral position is suppressed appreciably.
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bearing portions 36a, 37a. First and second |inear |oad detecting springs
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ends of the first and second load detecting springs 38 and 39 are received in and

supported by spring mounting holes 36b, 36¢ which are formed in an outer
peripheral portion of the bearing portion 36a in the first bracket 36. The first and
second load detecting springs 38, 39 are prevented from coming off, by means of
bends 38a, 39a of the free ends of the springs 38, 39 and retainer members 38b,
38b which are provided on the base ends of these springs 38, 39.

A fixing member 40 has a pair of spring-receiving arcuate slots 40a and
40b which are concentric with the outer peripheral surface of the casing 9a of the
driving device 9 and which receive the first and second load detecting springs 38
and 39 for axial sliding motion. The fixing member 40 further has a slide
engaging piece 40c that axially slidably engages with a ridge 9d which is formed
on the outer peripheral surface of the casing 9a so as to extend in the axial
direction of the casing 9a. The fixing member is slidingly moved to a suitable
position on the outer peripheral surface of the motor casing 9a and is fixed
thereto by means of a screw 40d, whereby the driving device 9 is held in a

neutral position while the first and second load detecting springs 37, 39 adjusted



A fixing nenber 40 has a pair of spring-receiving arcuate slots 40a and 40b
whi ch are concentric with the outer peripheral surface of the casing 9a of
the driving device 9 and which receive the first and second | oad detecting
springs 38 and 39 for axial sliding notion. The fixing nenber 40 further
has a slide engagi ng piece 40c that axially slidably engages with a ridge
9d which is fornmed on the outer peripheral surface of the casing 9a so as
to extend in the axial direction of the4&asing 9a. The fixing nmenber is
slidingly noved to a suitable position on the outer peripheral surface of
the notor ,casing 9a and is fixed thereto by neans of a screw 40d, whereby
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direction of the arrow X due to an overl oad causes the end of the arcuate
spring red8iving slot 40a to deflect the first |oad detecting spring 38
and, accordingly, is resisted by the first |oad detecting spring 38. In the
meanti me, the sadotatianshdispacameniopf ¢pe drigingdeliee Bdn thexdirectionyofitbece on
the driving device 9, since this spring 39 is .allowed to freely nove al ong
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389 doe not exert any force on the driving device 9, since this spring 39 is allowed
to freely move along and relative to the spﬁng-retaining arcuate slot 40b. In
contrast, a rotational displacement of the driving device 9 in the direction of the
arrow Y is resisted by the second load detecting spring 39. In this third
embodiment, the first and second load detecting spring 38 and 39 inherently have
different spring constants so that different levels of detection accuracy can be
obtained in the opening and closing operations. The difference in the spring
constants can be further adjusted finely by means of the fixing member 40 the
position of which is adjustable in the axial direction. Thus, the third embodiment
also provides different levels of detection accuracy in the opening and closing
operations, such that a high level of detection accuracy for detecting any obstacle
during closing operation and stable and smooth closing operation are
simultaneously achieved.
The third embodiment may be modified such that the first and second
load detecting springs have an equal spring constant. In such a case, the

different levels of detection accuracy can be implemented such that the limit



different spring constants so that different |evels of detection accuracy
can be obtained in the opening and cl osing operations. The difference in
the spring constants can be further adjusted finely by means of the fixing
menber 40 the position of which is adjustable in the axial direction. Thus,
the third enbodi nent also provides different |evels of detection accuracy

I n the opening and cl osi ng operations, such that a high | evel of detection
accuracy for detecting any obstacle'd@piﬁg cl osing operation and stable and
snoot h cl osi ng operation are simultaneously achieved. The third enbodi nent
may be nodified such that the first and second | oad detecting springs have
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prvots |oad detecting springs 38 and 39 are cantilevered either by the first bracket 36 or

by the first bracket 37.

A fourth embodiment of the present invention will now be described with

reference to Fig. 12. In this embodiment, the driving device 9, which is the

displaceable member displaceable in accordance with the load variation, pivots

around the axis of the fixed shaft 5.

In this embodiment, fixing portions 41a and 42a of first and second motor

attachment plates 41 and 42 are fixed to both end surfaces of the driving device 9.

Bearing portions 41b and 42b for the fixed shaft 5 are formed integrally on the

first and second motor attachment plates 41 and 42, so that the driving device 9

is supported for rotation around the fixed shaft 5. "Thus, the driving device 9 can

rotate around the axis of the fixed shaft 5. In addition, the first motor attachment

plate 41 is provided with an extending portion 41¢ in which are formed a pair of

spring-receiving arcuate slots 41d, 41e concentric with the outer peripheral

surface of the fixed shaft 5. Substantially U-shaped first and second load

detecting springs 43, 44, similar to those employed in the first embodiment, have

ends slidably received in and held by the spring-receiving arcuate slots 41d, 41e.



around the axis of the fixed shaft 5. In this enbodinent, fixing portions
41 a and 42a of first and second notor attachnent plates 41 and 42 are
fixed to both end surfaces of the driving device 9. Bearing portions 41 b
and 42b for the fixed shaft 5 are fornmed integrally on the first and second
not or attachnent plates 41 and 42, so that the driving device 9 is
supported for rotation around the fixed shaft 5. Thus, the driving device 9
can rotate around the axis of the frx@8 shaft 5. In addition, the first
notor attachment plate 41 is provided with an extending portion 41 c in
which are forned a pair of spring-receiving arcuate slots 41 d, 41 e
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Substantially U shaped first and second | oad detecting springs 43,

sim | ar tbahélfigad seaft|sY erthd fixddieralckesas Bad @@rHg Mourtiep@tidas dbadabby
received in and held by the spring-receiving arcuate slots 41 d, 41 e. -
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closing the shutter curtain 1, so that the internally-toothed ring gear 7 is rotated in

a predetermined direction. The driving device, under an extraordinarily large
load torque due to jamming of an obstacle or full open or full close of the shutter
curtain 1, pivots about the fulcrum constituted by the fixed shaft 5, against the
force of either the first load detecting spring 43 or the second load detecting

' spring 44. The pivotal displacement of the driving device 8 is afforded by the
rolling of the output gear 10 along the internal teeth of the ring gear 7. The
rotational displacement of the output gear 10, i.e., the rotational displacement of
the driving device 3, takes place in the direction counter to the above-mentioned
predetermined direction of rotation of the internally-toothed ring gear 7. This
rotational displacement of the output gear 10 is sensed by a sensor which is not
shown. More specifically, when the driving device 9 is held in the neutral
position, the first and second load detecting springs 43 and 44 are held in contact
with the adjacent en edges of the spring-receiving arcuate slots 41d, 41e. A
rotational displacement in the X-direction of the extended portion 41c of the first

motor attachment plate 41, resulting from application of an overload on the



curtain 1, pivots about the fulcrumconstituted by the fixed shaft 5,
against the force of either the first |oad detecting spring 43 or the
second | oad detecting spring 44. The pivotal displacenent of the driving
device 9 is afforded by the rolling of the output gear 10 along the
internal teeth of the ring gear 7. The rotational displacenent of the

out put gear 10, i.e., the rotational displacenent of the driving device 9,
takes place in the direction counter 29 the above-nenti oned predeterm ned
direction of rotation of the internally-toothed ring gear 7. This
rotational displacenment of the output gear 10 is sensed by a sensor which
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fourth enhodinent_ of the present invention, the driving device 9 serving as
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Thus, in the fourth embodiment of the present invention, the driving
device 9 serving as the displaceable member is arranged to pivot about the
fulcrum constituted by the fixed shaft 5. The arrangement is such that the
driving device 9 is automatically de-energized when it is pivotally moved about
the axis of the fixed shaft 5 due to an overload acting thereon. The spring
constants of the first and second load detecting springs 43, 44 are independently
adjustable also in this embodiment, so that different levels of detection accuracy
can be set for the opening and closing operations. Consequently, high accuracy
in detection of obstacle during closing and high levels of smoothness and stability
of the closing operation are simultaneously achieved.

Fig. 13 shows a fifth embodiment which employs first and second load
detecting springs 47 and 48 incorporating coiled compression springs.

More specifically, this embodiment has first and second brackets 48 and
50 which are fixed to the fixed shaft 5 and which support the driving device 9 for
rotation about the axis of the motor shaft. The second brackef 50 has spring

retaining portions 50a, 50b that project radially outward from the outer peripheral



ful crumconstituted by the fixed shaft 5. The arrangement is such that the
driving device 9 is automatically de-energized when it is pivotally noved
about” the axis of the fixed shaft 5 due to an overload acting thereon. The
spring constants of the first and second | oad detecting springs 43, 44 are
i ndependent|y adjustable also in this enbodinent, so that different |evels
of detection accuracy can be set for the opening and cl osing operations.
Consequent |y, high accuracy in deteeti28n-of obstacle during closing and

hi gh |l evel s of snmoothness and stability of- the closing operation are

si mul t aneously achieved. Fig. 13 shows a fifth enbodi nent which enpl oys
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shaft. THpheeHiiddd bakk alpo4sh Ascehdd ﬁﬂthé%q’ﬂbﬂ'd&%ﬂ?@ééibﬁ%riﬁ%@@? t hat

project radially outward fromthe outer peripheral surface

t her eof . 48% aptid=RthPOIE movaBIy inkSite@ ititrRegRg tetaiflindettibhs $0apE0BIs 47
and 48 have first and second coil ed conpression springs 47a and 48a and

further amdbadpstingldosibierbuts4Bic, M8casicravkd to thecerads dfette dmifsr4¥ds id8b spri ngs
47a, 48a and having ends novably inserted in the spring retaining portions
50a, 50bprogrlingdfesithegpdoghet@ining pontians 28z, &k e first and sepdadof t he
bolts 47b, 48b projecting fromthe spring retaining portions 50a, 50b. The
first an@POEtAsSPLerHadsRings 403,148 ¥eripaded yact bdwegndhe heads 476, act

R L AN P
o cee. QOIS THFRE) et s B A ARG 0% ot
are fixed to the casing 9a of the driving device 9. When the driving device 9 is
rotationally displaced in the direction of the arrow X or Y, the abutment member
9e or 9f abuts the bolt head 47d or 48d, so as to be resisted by the compression
spring 47a or 48a. Spring constants of the first and second load detecting
springs 47 and 48 can be adjustable independently to desired values by adjusting

the double nuts 47¢ and 48c¢, whereby different levels of detection accuracy can

be obtained for the opening operation and closing operation.



rotationally displaced in the direction of the arrow X or Y, the abutnent
menber 9€ 0r 9f abuts the bolt head 47d or 48d, so as to be resisted by the

conpr essi 'r 48a. Spring constants of the first and second
rore oo SANEIIFHINAR il
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and 48 can be adjustabl e independently to desired
val ues by adjastu ng the ubl e nuts 47c and 48c, whereby different |evels
of detection accuracy can be obtained for the opening operation and cl osing
oper ati on. - 29- Substitute siHe@® ~ 17 Novenber 2000 WHAT 1S CLAI MED
IS: 1. An electrically-driven closure apparatus for a building, conprising:
a shutter. curtain for opening and cl osing an opening of the building; a
t ake- up WHWAT ¢& CUAIMED & shutter curtain is wound; a fixed shaft secured
to the building and fitted in the take-up drum said take- up drumrotating
around the fixed shaft; and a driving device for backwardly and forwardly
driving the take-up drum said closure apparatus being designed to open and
cl ose the shuttler Aneiestrcally-drivent ¢clogsurehapparatisifor Buildingetahprisingo t he
fixed shaft by neans of the backward and forward driving forces of the
driving devi ce® clgstFe menkerdorn ppening ansi¢losingsaropsnridgn arbuilding t ake- up
drumin ) state that it is rotatably supported by the fixed shaft, backward
and for aFFHERd det ect | ng springs for serving so as to respond to the
rotational di s%ldacemants oh the driving device relative to the fixed shaft

in the backwar N dsvieg a\ﬁl‘f‘ﬂ@&é'@ﬁggi RoloE. RHE & 5 reMamPeroiagi ati on in
roapect | VeTPaag SRst, fle et dha BEyard iy firces B R edRoed
shaf t , andeiés RhaGRIRAE miGiBF BF thel dHviflg LBGHEbiAG BLIGRAR' 1o UerRl 354!
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 forward load detecting spring disposed between the displaceable
member and the fixed member and acting so as to resist a forward rotational
displacement of said displaceable member;

a backward load detecting spring disposed between the displaceable
member and the fixed member and acting so as to resist a backward rotational.
displacement of said displaceable member; and

displacement sensors for detectfng displacements of the displaceable
member against the spring forces of the forward and backward load detecting

springs.

2. An electric closure apparatus for building according to claim 1,
wherein each of the forward and backward load detecting springs is formed

substantially in U-shape or linear shape.

3. An electric closure apparatus for building according to claim 1 or 2,
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driving device against-the | oad detecting springs relative to the fixed
shaft _a ' e side of the fixed shaft, said | oad detecting

spri ngﬁlﬂlﬂ”ﬂmﬂﬁﬂuﬂu ment sensors are provided within the take-up drum
2. An eteciritc ol osure apparatus for a building according to claim1,
wherein each of the forward and backward | oad detecting springs is forned
substantially in U shape or |inear shape. = -30- 3. An electric closure
apparatus for a building according 038 am1 or 2, wherein the drivi ng
device is rotatable around the axis of the notor shaft, and the rotational
di spl acenents of the driving device in accordance with the |oad variation
are det ewhertibyhe Hispthcezbie meembersenstatzble droundithel 84 bf theChedHshaftppar at us
for a building according to claiml1l or 2, wherein the driving device is
suppor t eand thearcidtionai Wisplaceraentstaifthe displadesibée arembvat ihEecordancefwitthe fi xed
shaft, and the rotational displacenents of the driving device in accordance
to the |68doadvatation ase detested by therglisplasetientisaosomsnt sensors.

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 displacements of the

displaceable member in accordance to the load variation are detected by the

displacement sensors.
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