;e3e | (6T'i r , An Automatic Panel Operator FIrLD OF THE | NVENTION The
invention relates to an operator for noving a panel in one di recti on, such

as cl osing door or wi ndow. The operator includes a notor, un|t wi ndi ng
drum and pulling cable. The notor can be DC notor driven by mry
or AC power supply through AC-DC adapter, or AC notor. BACK

| NVENTI Aut omat i ¢ ,door wi ndow operator are well known in thesart. "1
here are HDAWQWBC Rmeﬁﬁmeﬁaior One is the type that typ

conprises a spring or gravity power device to close the w ndmmummm ﬁmmmrce
it is pulled open. The other is that driven by notor through

or belt |ch are placed on the top or bottom of the w ndow or dwoewa* The
first ty qrh1é}1£IIBIs\/éfN]:Iémul res using very conplex braking system thus
it is very expensive to make them Meanwhile, when peopl e open the door or

wi ndow t hey have to overcone the spring or gravity force to push them open.
It is indbavernton rgdaes iocan epelatorf for ntovenged phnal inconehitedtian sudthas de&inlg\dodrype

is very much oth cl osing and openi ng of. wi.ndows, or 0 i cal
oopl +cat Poendi TGSt igeER oRE08 dtomin v RE g g ot S at o
when peophfoksh BASISCNGolda RHER B}h&tﬂé}.‘%auéﬁy %ﬁ%@%o%?%u{aﬁ?”ﬂ%@h Retpc

No. 4738052 and No. 4893435. This t'ype of systens shall ways I nstalled

wi t h t he adapgen ot 8Caneter.of wi ndows or doors, thus are very expensive and
inflexible to adapt to different sizes of panel s. Further they arc used for
sliding windows and doors only and not suitable for casenent type of

panel s. $NEKGRIOUNDEIF CRFEMB/ENTONIOwW oper at or was devel oped as can be
seen in U S. Patent No. 4945678. But they are unw el dy and conpli cat ed,

rendering them awkward and di fficult wwth regard to both installation and
use. Theiy si,ze of, th er at or that d e not. sujtabl e for
the i nacw i G o MPTET, BREIG RS e kpdB BTG The PO bofRebire
them NopgtRfreofie ifhcaiye MAETPI@Ily CoMpPBES A+ iV ik pORerddi i A ISRt
panel s. £JECT OF THE IKR(/EI\I'I'I ﬁ % Acgor di ngllﬁyr{,g%ﬁgl S }gbpl‘l mary obj ect of

t he i nvetld windpw @rdeer daceait isopullsdopemikhsraibéras 8pé devey by motor through driving
chain or belt which are placed on the top or bottom of the window or door. The first type of
the closer requires using very complex braking system, thus it is very expensive to make
them. Meanwhile, when people open the door or window they have to overcome the spring or

gravity force to push them open. It is inconvenient particularly for the old and children.

The second type is very much for both closing and opening of windows or doors. The typical
applications are those using a photo sensor to trigger the motor to operate when people are
passing through the door as can be seen from U.S. Pat. No.4738052 and No.4893435. This
type of systems shall be always installed with the specific size of windows or doors, thus are
very cxpensive and inflexible to adapt to different sizes of panels. Further they arc used for
sliding windows and doors only and not suitable for casement type of panels. Some
motorized casement window operator was developed as can be seen in U.S. Patent No.
4945678. But they are unwieldy and complicated, rendering them awkward and difficult with
regard to both installation and use. Their big size of these operator by that design are not
suitable for the window using grille in front of them due to very small gap between them.

Nonetheless, no any operator can operate both sliding and casement panels.

OBJECT OF THE INVENTION



to close or pull panels, such as wi ndows or doors, or any extendible

devi ce. Anot her object of the invention is to provide such an operator that
can be flexibly adaptable to any size of panels that are already or going
to be installed. Another object of the invention is to provide such an
operator that can be built in a conpact 2size to easily fit in the

nei ghbor hood of ~.a .w ndow or door d etc.. Anot her, . object of the invention
'S Do pr dyperinat b Bani Grest oM O ion I sl & bt o auiate: RgHor
sliding typesobr SulEpRaRehith al MndoNSHdbOR, SBhyRGieREIIEsevitder st ood wi th
reference to the 1lTustrations of enbodi nents of the invention as follow.
SUMWARY OF THE | NVENTI ON A panel operator in accordance with this invention

; housi i th i d o drivi hani The dr Vi
mechan; s CoBPPisEohink e BRI Bk iy e St SrREnRE! P8} belBubhatBRbisg
and cabl eo whyngli@f prneRavt 318 alithey 6eglif W tedhagllsgechani sm conpri ses a

pul i ng cable, w nding neans and gui di ng neans. The pulling cable is wound
around wi nding nmeans with one end being fixed on it and the other end be

ext ended Qi BERUO: SRS ASoIAEALIAN LIStk Bk EuPRBLIGE ARORBhcr

frame. The wn neans 1S engag 0 roug e gear unit
and bei ngizgno essilylit in thefreighboihabd ofa amstioiher dpor dndgicnmeans i s positioned at
t he housi ng openi ng and guides the pulling cable to nove by angl es ranged
fromO0-180 degree wi de. The wi ndi ng means and gui di ng neans preferably

conpri se hadi L (\NET=Tale W Waloimc i f, t uni t
and the pﬁ?%ngb@gﬁﬁé I's lmurtllgﬂgﬁ\gﬁ%g&?% Q%{ga I{gu? %?L%gwrf;ac\r%qsl %r%%grfgﬁl%th
conpr i sesasenpul hred/slidigitypdef thalphsals.i s rotated around a shaft nounted at the
housi ng openi ng;

The invention may be better understood with reference to the illustrations of embodiments of

the invention as follow.

SUMMARY OF THE INVENTION

A panel operator in accordance with this invention comprises a housing with opening and a
driving mechanism. The driving mechanism comprises a motor, gear unit, control means for
motor stopping and cable winding mechanism. The cable winding mechanism comprises a
pulling cable, winding means and guiding means. The pulling cable is wound around winding
means with one end being fixed on it and the other end be extended out through the housing
opening and fixed on a panel or panel frame. The winding means is engaged with the motor
through the gear unit and being driven by it for rotation and the guiding means is positioned
at the housing opening and guides the pulling cable to move by angles ranged from 0-180

degree wide.

The winding means and guiding means preferably comprise a winding drum, and the winding

drum is engaged with the gear unit and the pulling cable is wound around it;

The guiding means preferably comprises a pulley, and the pulley is rotated around a shaft

mounted at the housing opening;



3 The guiding nmeans preferably conprises two pulleys. The pulleys are
rotated around its own shaft nounted in parallel at the housing opening and
is sit on the sane horizontal level. The pulling cable is extended via the
gap formed by the two pulleys and out fromthe housi ng opening, and one of
said pulleys supports and gui des the puBIing cable for a aning angl e
perating

ranged from O- Ode ree and.the other - (il. ? A net ho 8
L banel | CgsHidRs MR PP SR v LA e, B ERi 21 BIRIEC eragd S5 SO | g
cabl e of sﬁaf@ﬁmu‘ﬁte‘ﬁ' APl BRE LS OpchimPa isTsRlon'1AE %mgﬂoﬁiorﬁzll'lgéemgfhe

provi di ng engagenent "between a notor,” gear unit and w ndi ng neans and
t ransm t tpulingedabls isi szndp(b\nm thei gipafonnccb by ahﬁjt\geaullml andtamt doinatle bdusing

wi ndi ng neans, w ndin | 1in bl e ar th ng neans

her ef or GPRURE i PHaob i POLDECTAPTE 15! BUSHY Be iflindels fs a0Tig onele

di rect i oRagfedtfiten POl depkeGabliR dthksrcg@gtsotd@gre@oum ng opening wth angles
ranged from 0-180 degree. DRAWNGS Referring now to the draw ngs which form

a part of this original disclosure: FIG 1 is a perspective view of the

Dol 1 ek Bisfog Srcpebull ! dogb bR AR WS b LE MR RS S ea oPhPBRES O

apulllngca rspective i ew 0O Vit h

a built ipullaigogabdevot cal'ncanb&cwﬁ\gimgw neiohadsh ao taopaee fd)mrd'?atihg dr slidifg, providing t op
plan view of the Eanel operator taken along line 2-2 in FIG 1; FIG3 is a
right si FBS}ISERHE BEIWePRAMAoR Bear Jnifand dqaeﬁilagémeaflm%tr@}saﬂamg.%trg&aéppwelrl G

1, FIG 4ig n?ot&oﬁldpé £ ]yiﬂbec’é("r £tettﬁ£e§vﬂ‘§£@ meRE @Ju‘?&mé ﬂ%%ll?x}%g%lé hfdfndtife | N

FI G 1 show ng a pal evel gear a nofor w runni ng
directi ormhdmtghﬁan@,fthérhﬁw@pmlhng rhiet patiel aceording toidesikd, @nd guldmmbhggtdlmét'ctm

el evated vi ew f t he panel  operator taken glong |line 3- 1 show ng
a pair orof g ligge 'gmpga RISINg QPRNIRE e les afige éroasn Vg#ceo t hat
of the gear unit driven by it; FIG 6 is a perspective view of t he internal
structure of a stop switch with detail ed exposure of the nounting bracket
for the IRAWINGSh; FIG 7 is a top plan view of an enlarged portion of the
panel operator taken along circle line in FIG2; FIG 8 is front side

el evated view of panel operator shown in FIG 1 with sectional elevated

view on tRigediRf abRab tRO&h AR At ctorth RS ARNiS WHERRE disclosure:

FIG. 1 is a perspective view of the panel operator with a built in stop switch being triggered
by a stopper on a pulling cable;

FIG. la is a perspective view of the panel operator with a built in stop switch facing in
opposite to one in Fig. 1;

FIG. 2 is a top plan view of the panel operator taken along line 2-2 in FIG. 1;

FIG.3 is a right side elevated view of the panel operator taken along line 3-3 in FIG. 1;

FIG. 4 is a top plan view of the pane] operator taken along line 2-2 in FIG. 1 showing a pair
of bevel gears and a motor with vertical running direction to that of the gear unit driven by it;
FIG. 5 is a right side elevated view of the panel operator taken along line 3-3 in FIG. 1
showing a pair of bevel gears and a motor with vertical running direction to that of the gear
unit driven by it;

FIG. 6 is a perspective view of the internal structure of a stop switch with dctailed exposure
of the mounting bracket for the stop switch;

F1G.7 is a top plan view of an enlarged portion of the panel operator taken along circle line in
FIG.2;

F1G. 8 is front side elevated view of panel operator shown in FIG. 1 with sectional elevated

view on the internal bottom part of the stop switch;



4 FIG 9 is acircuit diagramof the control circuit for the panel operator
in FIG 1; FIG 10 is a perspective view of a wi ndow using the panel
operator in FIG 1 a for first applications; FIG 11 is a perspective view
of a wi ndow using the panel operator in FIG. 1 for the second application;
h FIG 12 is a perspective view of a wi ndow using the panel operator in

1~'1G 1 rothe.third appligation.. Fl G .13, 1S _a,perspecti view of a
wi ndow ubife EresareeBBE ob fieoRoniat ordng By REFFBERHEAAD! oati on:
FIG 14 IFsGalpes aps@ipeetve/ vRW 6f aWvihdow kg thet fidiePap&hio® RRITAGOM ai for Pirée 1
a for the fifth application; FIG 15 is a perspective view of a w ndow

usi ng théP@iBEﬁBPI}S(;)perator in FIG 1 a for the sixth application; FIG 16 is
a perspegidVe W £ r%eﬁf}g"b@% &@H&vﬁ%ﬁﬁ)@ an&%%%ga;x&rin'}:’k}'.:;l Bor the s@¥onkine

sevent h appl i cati on; I'S a perspe Vi e a panel operator with
a built - applicatiop switch; FIG 18 is a perspective view of a wi ndow usi ng

t he panel., qperator in FIG .17 for slidin i ndow applicatign, FIG 19.is a
ber shoct FYa" T3 Bl GrTSBESSIRalevs GE At BROW; fhedhd prnel BBt op dilb | oS hspthind
switch; Bhfkcagfni S @ perspective view of the rotatable mechanismfor the
rotatabl e stop switch; FIG 21 is a perspective view of the panel operator
shown i nFEGG3 % pérspectiec vicwnell a winslowt wsthg/ihewanel opatatorriall ISt faibaruhefapktht he
rot at abl e_swi i.ch'; FIG 22 is a perspective view of a wi ndow using the panel
oper at or PP®HI®: 19 and a stopper to trigger the stop switch for sliding

wi ndow appdi ¢844 @Mperspective view of window using the panel operator in FIG. 1a for the fifth
application;
FIG. 15 is a perspective view of a window using the panel operator in FIG. 1a for the sixth
application,
FIG. 16 is a perspective view of a window using the panel operator in FIG. 1 for the seventh
application;
FIG. 17 is a perspective view of a panel operator with a built-out stop switch;
FIG. 18 is a perspective view of a window using the panel operator in FIG. 17 for sliding
window application;
FIG. 19 is a perspective view of a panel operator with a built-out rotatable stop switch;
FIG. 20 is a perspective view of the rotatable mechanism for the rotatable stop switch;
FIG. 21 is a perspective view of the panel operator shown in FIG. 19 with sectional elevated
view on internal structure of the rotatable switch;
FIG. 22 is a perspective view of a window using the panel operator in FIG. 19 and a stopper
to trigger the stop switch for sliding window application;
FIG. 23 is a top plan view of a panel operator with dual sets of motor, gear unit, stop switch
but common control circuit;
FIG. 24 is a perspective view of a window using the panel operator in FIG. 23 and a stopper
to trigger the stop switch for casement window application;
F1G. 25 is a perspective view of the panel operator with simplified structure showing bigger
opening slots with a removable protective cover;
FI1G. 26 is a right side elevated view of the panel operator shown in FIG. 25 with simplified
structure.
FIG. 27 is a circuit diagram of the control circuit for the panel operator using a current sensor

to stop the motor.



FIG' 23 is a top plan view of a panel operator with dual sets of notor,
gear unit, stop switch but common control circuit; FIG 24 is a perspective
view of a wi ndow using the panel operator in FIG 23 and a stopper to
trigger the stop switch for casement w ndow application; FIG 25 is a
perspective view of the panel operator Wwth sinplified structure show ng

bi gger opening slots with a renpvabl e protective cover; FIG 26 is a right
i de el evdbeddys évelwttix%gr@gn@%sFfepg%?lr%wowhidﬁtaﬁr: COQ@OW%?% IRaptled

structur %Pellezl{ogusi éaic%n@ntcgeﬁgdfité stghﬁ%rrﬁgt‘on the control circuit for the

panel operator usfng a current sensor to stop the notor. 5 FIG 28 is a
circuit dlGgRans af parfectontviest of ithec partel wpetatod ebairtet oo errpordemt gsifig rcutrhet
panel operator psing .a current sensor to stop the notor. FIG 29 is a

per spect iS%O{/P‘é‘t:PrBFg‘PWeSCﬁé?}eI operator nmounted on a w ndow using current
sensor amiGPIEXidPerspesBRSAEw oFtHe padél dpsraorREhsPESthtenbodaef the panel
operator of a different enbodiment. FIG 31 is a perspective view of the

i nt er nal F@rIcsirperokctiveevipagéthegpermad grudtyre pf ghe moel apeatordp Fig 39, ri ght

si de el eyat.ed, vi ew of. th | h 0 FlGe30,,FIG 33 is a
per spect?‘%‘ gzl'ésv% %h?ﬁﬁé CE’?’%@@&F@?&E@%%&@P ér)lrg&&%ﬁ({%ne%ppa@éfmbper ator in Fig.
30. FIG. 33 is a perspective view of the bracket structure inside the panel operator in Fig,. 30.



6 DETAI LED DESCRI PTI ON OF THE | NVENTI ON Figure 1 shows the panel operator
10, conprising driving device 1, pulling cable 2, fixing washer 3 and stop
switch 4. Figure 1 a shows the sanme panel operator 10 with its stop switch
4a in opposite facing. Figure 2 and 3 show the detailed structure of the
driving device 1, and it conprises a ged& unit 1 1 for speed reduction and

not or 4, control circuit 15 and
encIosurgngékﬂ$ﬁgDE§k%$¥E%ﬁhgﬁpgﬁtgﬂyﬁhhq?ﬁ%ft | 21. "the winding druml 4
has a drumshaft |41 having |ongitudinal axis. The drun1shaft | 41 can be
fixedly or rotatably di sposed in the enclosure 16. 'the forner allows the
wi ndi ng dignre d4showsrtbe preel atporatori ltO aznmprw@gldamr@r dervequl,nedlungmbl@é hxmg
connect ed LR and r.at at Xi.s on |xe

chow - on 1B AR BR WL e DR mbE o st e, AR SR

t he cont 1alin ppesite tfackdy. Fifi@e aimtir3odhoti the deetaildd stmyuro off tlibﬁdlﬂ\ﬁﬁgasﬁéé |1.)’dnd

encl osed .inside the enclosure 16. It can be built in a separate casing with

proper wilt SHBPESA Fetser Rittld fomepaest ssduationapnd moksr 1 20 e8iding edﬂebehpwwémgs
whi ch ar gi fStaaleb i é}%‘uﬂewt D& ERGORT (1“'18 e nfok rsﬂol’l‘ﬁk érﬂ olitp@HSifas 131 . 3Fh
and 3, the enclfosure I's a rectangul ar shaped box w th a narrower mn5 h
On one ervdnmhgtdlnuanelmdiasalﬂremls&afttlhérmvmg lamgitplenal agis.] biie dﬂihes}m;&emm@nl Bl is
ext ended over near | th of the rro certain
length of R qrd‘ﬂat%r spoes R el d & 4 né %egtaﬂﬁwg e windipg GupolhPed
at the oehicubodfiandlae aﬁtapreﬁmcis%tﬁbaaauﬁcﬁea 1A A l.raxerab&&t @B 4xistonl S
extended along the f I engt t he openi ng Al ong the length of the
triggeri rgo Itmélbeatilngls hmrteshow) am1t5)pm1e1rc§ Ehc)momm? sB&ld:hdsmttdhbdtadeactiva&tdti on
opening he openi.n 0 enlng ot 411 has t
0P Frer antvibt ErgroiaietiedS, editprShioutLs i nihPs SResAuER  biedangRe the
encl osur @n@pshretBelt dag bk %1]99@5‘ Lé}ﬁra@é Qésn%l\gmh PropeP Witghg é’Jnn"e&?oﬂ QNde $AG Of
the sane. The pulling cable I's extend out ‘fromthe driving device 1
t hr ough tlRendpéwr a@ctsicahoﬁﬂpbneﬁheémhamnmmﬂnd ngidelthe encldstre 1@and 411 " al | ow
the pulling cable 2 to be pulled in or out by multi directions and w de
angl e. This nekes universal applications of the panel operator possible.
The vari qussiRl it #heO, M bl aRe 3 diRCoRtRErd 16 fisilal ref@h@ilhs shapb@boRNwith a
Meanwhi | e, the enclosure 16 has three mounting hol es 162 for the driving
devi ce t alatrewnbwmtb«o[)n\nm end efcthe erelosuse 16.1Hbergay droopenaien] Gl dbe @ngnmgrhél & op
switch 4 apdq8 enin 6 ate i th t

c.ﬁ%v r%gréy l??c;[ngﬁb?fg R?lg Brswgllr }Nl sf%i% W] a & !:Hn%g tHg lon

t he encl osurgC e stop %W openl

sl ot |61 side iy endlésurd & THRWRIP sﬁﬂtdhal ﬁ&nd&ﬁll’ecﬁdlahé o;ls@utgei &Wlﬂlbetdpl sﬁketch'ﬁhl S
relative p05|t|on|n? of the stop sw pening 161 and
e

openi ng d1de trigepring veaﬁhawbumngdqén@gﬂwf%lpmgthef ;hetoee@agllﬁ}/ Algyg the
conf ort alﬂ: tlg%?ttlné ?r&ehﬁ E'\; roil {B%%nhoﬂp oée}ﬁn %ﬂ)‘?lﬂ?pﬁgfaﬁ]l% tlélegtv{f@ dﬁ]ljégtlon
appllcatlo bel ow

mount i ng opehi@g of e dp@mhigum thheo gl sl@tpﬂﬂdia@twd-@ecﬁam efdiffesenbfacighOay ed in
consideration of the applications by those who are skill in the art. 'The

pul i ng dhmplet 411 sorathmreszrpmeéw@bél i aliraelogaigeandrotherds ey onegEngotlotybl 1y on
pl astic r r h Hh.er 4
rd the norBe Tub Ryl 8wk G THE o FATEDRS cRinlFol b Ve e
di f f er entdeviotal tHreumglt theod)pdnirg siul thngmbItwoZ()pemmg slotsf@lrlemtl 4Hf’aalldveﬂg:t h
of the pulling gable 2 retracted fromthe w ndin ve a,

di f f er entPV pukd .bﬁdﬂ@ﬁﬁitlarﬁreowto%wlatiire&}l Srsopihivids Fugleof pafigkes
This will S d ] |opbRforOPossitle. L TR €80 QS applRalibhd WHD KADI e
2, a stod%lg%rgﬂ a‘ﬁgﬁ?ﬁﬁgk rbgnﬁllteabi 0? falor Bosié'ggeer di ame?er %lﬂaﬁ thsat of the
pul i ng chdwussed imfidl ddtalsiawdt bn.of t he openlng slot 411. The fixing washer 3
will be fixed onto a panel such as w ndow or door by a screw to connect
driving device 1 with themtogether and transmt driving power fromdriving
devi ce 1 Ni@adWfIx) th@"@ndlé%'ré]g6v@&§nﬁfee?’mﬁﬁfﬁlr%ehc;]@qoll@@3’91 Wet Bridingariick to be

rel easabl e latch on the pull'ing cabl and ring hook on the panel énot
show) t o méunted whereseqarsiIfyr the vaiigusappleationkie Theiktop ngltelaﬁlaed 2p¢m@gnl hean

panel for t nuyal en out nn .0
devi ce 1. ch%gzﬁ r(ﬁ%gge h@%ﬁg@g’df @ho e@f}gof‘ﬁ& s% EK}"?%Q
pul I'ing Gy witdtselahd obemﬁﬁgmq@ -i$ ab&et il the Indinktidg theles nsfz slhbﬂ b‘ét&ﬂb\s\ﬂhd ch
4 is shown. The stop switc further conprises a spring 42, a shaft 43,
limt swilinghThis reladvenpastticningas thosiop Bwiteh 4 iesarthg opening Hlr @ndmpentng st 4é kbt
45 is formed wth a C shaped body 451 and has two flanges 452 at bottom
"the bracket 4S is nmounted by riveting the two flanges 452 with the two
opposite long sides of the enclosure 16 through the hol es 453. Between top
and botton1p|ates of the C shaped body 451 the pul l ey shaft 131 formed by

o o T . o




| the'C‘shaped body 451, the limt switch 44 is mounted with screws 442

t hrough the holes 454. As can be seen nore clearly in Figure 2, 6 and 7,
the shaft 43 is al so nounted between top and bottom pl ates of the C shaped
body 451, but its top part is extended out fromthe top plate to all ow
nmounting the spring 42. The triggering l7lever 41 has a | ong vertical hole on
one end sittin und -t t 43 and the In is held around the
ohat ¢ 3 308 ero0HBs SRS JoP syt bt BTy ang 2R B St Prmea P Rimgtte
7). The gidyemePXieeneer) e Q}Bpl_fcﬁﬁoﬁ?s% Ib@gleéélbé@bueg/sm%va«%het\b@stomeww ng

| ever 41 to ush it outward he other end of the triggering lever 41 is
ext ended thd cmgmttlng benildg to Grauniridie f pavgl IOJoergm;le ntan eamlydbe odchigyed in
encl osure 16.s not the triggering | ever 41
out of ¢ RenaRidlfund BRI RhdRo e SRS LE e Eer | ngTever 41 s
touched against the hinge lever 441 of the Iimt switch 44. Therefore. when
t he trig%erin%llever 41 is_pushed inward with one end belng hlqged ar ound

t he shaf tthgpulling gable 2pg shflexileHppg eitheviaadesaf thej s giadfome®l. lpsticpre gther
limt sw tch
a1t o SRS TR ek SR BROKP PRI Sl | Fhhd Bt ok Wy g e
trigger tpoHingi cable Swiwbaid é# intvall give idsffgrant oali lamgh d)ﬁuhemul\huq@ cable e}l:tihens
and angl es_of 180 egree wi | | aln ens o make var

appl i cat e tpwlﬁj thahte m@laga@we detpreses 9 tﬁ)ﬁ/@ﬁmm g g Wdewilbgie 2a e
of the s 4 t eI h [ oR;1Pfpet he
pul I'i ng ?g &n ﬁgﬁﬁh&ﬁ ﬁ@hﬁ@ %%uﬁnggpg%ﬁ{ Pngy?%rﬁggn¥£g%e?%rghhthe #ﬁblng
friction d\mchﬂ;seduon deile latedon.rAlgdee renti e’ the ppllisgi dable 24 dostopmenlda is Hixedwnoit,

Ul 11 g CMBFL BigkerghiahPPLWas Yataf Bhe BORE FHDC g des 1HGh Lok Sheg e
hinge | ewgy 'ﬁﬂéﬁkﬁl&rﬁ%‘ﬂ@?@ Wil Jexedr dridh AHanBORICh 2@ WiRdow BE db&X B a Qbreb®

spring 42 and ready for next time triggering. It can be seen in Figure 2
and 3 t habnideedgeag demice | 1ith the wgethenaridatrargesir drivieg powert frora dsiying qlnvmeon

111 nounted on t not or shaf on . on u e

it o O R e et wohal b i e dRERE e Sl e bl Bt Beadlilg be
the nunbegpaf zﬁfdaxgr?gSh(QTk (9{31% gaﬁéﬁn&%ew't@mm M@@glmg diRb AR IR PlITRTeNt
ete. This 1s easily decid t hose skill in the aft. '"thereforeée the

gear uni tcalle 2 Eromotbp Ipenblvﬁbt thetrhmuabopﬂmﬂgandwlomgg\ vdthopueonmeeficonwith drivifige
h.th d 3. The | 112
of "the gaanefdiT el B ERRERIEA Nab B SRTRY e B vt my R sh PR 4sOBS:

can be built in one piece made of plasti c or other material nolding or

connected by suitable.g@ns or nmethods (not shown). Wth the gear unit 11
with 3 stladéguref2- @e@ﬂtal tsrugtire b e stap sich ¢ i shawna, Thensep sWEchdt fyrther g

12 runs ' m OYOL £ egsprﬁ O&kWsﬁae‘ft Eﬁ‘%r}{‘ft ?Qh&%&’ EH&TBIEaﬁkéQMS E?ﬁcﬁ%“ quarlgknofsl Wese

by povver NSHI'S % 67 Ut gears ul'l

trigger tdh ﬁaesdl Adkeb 6 isclormed ﬁitﬁ lzlr(Bsthadl Bod'y S310deias @.lvb ﬁ@ﬂ@sl%e agbattorhi e
11', which uses a bevel gear 111' to engage with the notor_ 12'. Coupling

with t he bseskel 4-‘gtsan01mlqd by svetingithe by anges 452 with the Hel opRRSie dang snéfezﬁf éher orm
| 2"
a0 ol )3 SR06 ARy e HRIEL4P2b AR TR Dol A BF B 1A B

t he not or4512the rputisy slmﬂcl ncﬁovmsdaby hacrswnatitin o;hrekrds ronlthe totdm ipatt as moumted. The
cl ockw se power transm ssion of thi ear uni_t :Bﬁh t he, sa

stages t @Y Erilevis raiaied arond 10k Shevhih Fitdied bavand e RUIFY spall é5§§“{fhe
gear unitg, tru}é‘# bh: fo‘ dc% 1923 18%&5 aduGedele li’t'ﬂéjhjarrp@petnh& é’l‘@toéilel &ﬁ%lf%” e

16, thus 't riving devic as nor mal notor |ength i's bigger
than its aﬂclapnm‘eeln% Thtreairb oventthe ppﬁmglcabkee’.% &tmrneﬂ(hmmmb‘ém mdlenl1Bed wiiebee

W ndows or door ave s ien ace or ga unt th anel
oper at or SEBPOW ﬁi?dag\% llﬁ’fp‘ﬂ r’r‘ﬁlt\t Wha'\‘/ﬁq? Bfﬁg%goﬁ‘éf%@é. ﬁ‘&‘gn\mﬁh
detai | ed {dagchpRid narfandafﬁ{m%%g%l*xome B&tonk iam@ bRGRY sHAR: 173SisnRikiey | Y

manual Iy rotating friction of ors is very I'l, as long as the gear
rati o of exhmdgddownmlirbugh 4 holerofitlee betthen bkateomf the 6 shaped balyets] andd’aﬁaméﬁl by
peopl e can r act the II|n able 2 from.the driyving device 1 ot her
ver si on df m’ttﬁér;d‘rslsb?‘ﬁ’@ “Eﬁ}gt”rel 1SSHEHA 13% "I’i‘flbﬂpﬁﬁje{ d&‘“@‘%?fe@%ﬁ?é%ﬁ@%’ep
ori ent at ipgyigés ﬂh@(’cle%hﬁg r§(\M1tf81hthé’111\'(\/5&@&%'&’0@51"(1@{1%&96{' el thiggetidgeieléron of
the pulli'ng cable 2. Though detailed structure of this alternatjve driving
unit wil landsampdingi wowppert thetmbler 18 kyill soallen retaengafriction P theawiddie ofethelCop
this by repositioning the gear unit 11, notor 12 and winding drum 14 in
Figure 2 by 180 degree turning around the central line Q If the stop
switch 4 is positioned as shown in Figure 1 a (above line Q, the pulling
cable 2 shaII be agal n rewound and retract ed out on the ‘top of the WI nd| ng
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10 MOSFET 124 is connected to an I/O (output) port of the m cro-processor
121 with its Source to ground of the power supply. One termnal of the
notor 12 is connected to 12 volt and the other to the Drain of MOSFET 124.
One term nal of manual operating switch |22 and the normal open term nal of
the limt switch 44 are connected each t% the I/O ports of the mcro

processor, 121 w.t ch als ej connected..t o V. via resist 25 an
26t eopebtieyatyy daR 35T B0 3RnBr)Bia GHRB AL ATlibd s e FnER Yahd o 0y
to the grpaiqdshapbie bbdy GIEthOUinflevvEeh 4183 WobihtedaVith SIréilvd 242 ERBHEL theTtbled t
depends on types of triggering devices, it may either require power supply
to operat4®4or through sinmilar resistor to be connected to the power |ine.
Once the hinge lever 441 is pressed down. the limt switch 44 is swtched
from open' to close' to send the mcro processor 121 a pul se signal. The
oper at i NnQAPERCRSSeeAmdrBlcentin Fliguet RcBiahd 75 the dhkft k8 diakoussadedBetivebh ag«s
Bef ore the operating process is discussed we assune the pulling cable IS

al ready 8 bakemPlates of the Lrshaped badytha | b it fep Rarbis satended ou fromaipertoR Alathe
to it f . gi : ) L A [ i i J d,

TR o AU afGuing e R o 1P hAR I SR B SRS Gl rhl S bOELE

pr ocessorsithid arming ohgshmdir Shmretthe lspting #2 sswh¢ld mesuntdithe shaft 431 tyitht ortecenslviieingh on

MOSFET 124, .therefore power t he _not or . The notor term pal connegtion
'S et uied Quttrian s Pt e it BB (i Ot SXantcdeTdpt e SRPE L.
t he not org.k d . I B (o) ol rany .
At ospARgshRRASE O RRE IR S ARINC SulyBte THeBindend BF FLASEIAE
t hen dri Jeerdil ndextgndbdabonpahe bpaivg 5@ 4ol fimahly gops teinsideldf tige eebisere2l Gescound

it until fhe stop swt 4 i ressed, by the novipg-in sto r..2a and.t hen
the 11 i dhaig stned wilnql quth B Segmseeend gt of S s SrRE Epanna side

ment i oneghpyk iﬁ%ﬁérﬁl@aﬂevér% i he tdichéP aPliRd9he Qﬁnglezlleygrmf?l BT GRO liRGOSHRSPU4121
is so programred that when it detectS the signal i1 will swtch off its

out put t érherafale. wbamdut friggering leher GaisrpushedDBRETWItR Hne lded beingthingdd| arpend

i t ched - "to, ' th i {chi ff t tor.12 and
=t oppi ng PHELEdt i Bt e Bk exph 6T TehbiR o Rt ERE SwicEagelis o
the pul | i{RGaARPerin §1o@9ftrudt&fer<ﬁ@ﬁeesdo;{1 QLit@V, iHA18S ANGR medm?b@mpzl%ﬁb phéks ke

pressing against the stop switch 4, the mcro processor 121 not detect
any pul sdriggayingl leverodd [and figgpruthe boitnewitdindd twiensit dp miled ohward fromi widwo

programmed that it wll t,ake action even though the tri.ggerin
vt ca 1 3et(oHsant; fpcs L0 9FRs oM BALACT ERL AR bR el SRR
manual opké phdeN@p&iatdr A0 pbdsibleS MeasivAild, @Rk foal rate BRAMASprivlg ORI fillechiiedhatiidobe
i nstead of automatic one activated by the trgggerln device 123. The
oper at i ndigges deansthe gneieg Eigtionf thepuline\eblgesbyti sradler thapeotge pulling force.
di scussi clasi i | ous licati il

per ow by ereabrer SO aE BEiRh A 7 ol RehEHR B0R o ARD Aot B o
wi ndow f rfarce chh ¥edyake §tbgper 2h eOhe theveloppeardd iarenuvied wwithf theipuldiag cpble @l ting
However, the principles of the invention are applicable to other clagsure
panel s | inded @yiveards both theytriegering davend! and hingergveriddd on resomedde 4he argifgk h

t he panel ' ' YA i : on the bottom pl ate
of wi ndo 0? ﬂ?f;oﬁn@&%elﬁog%emftﬁﬁ%%ﬁgﬁgqu I a\é‘ﬁg%adg'% &ﬁi‘éf‘ﬁ}%ﬁg%ﬁ?@gw ndow panel 202.
The fixing washer 3 is nounted on the bottom sash surface of the w ndow
panel 20§ at the position to iptajn the pu{ting cable 2 as about sane
hori zont af C¥EDe oSN Fgus ANt ¢ atghe 93 unicl |y ¢ yeaxentia) geghupinpyitly p sputy) 1
[n thi s aambh a2t nBimicHtrsWildioinRt 19TRAlRe TRY bt bRker i P! 110 InGdRlor?
and avoi d nonsense swtching due to too big fricti on the triggering

| ever 41 thy dtume shedint41pard thi mthec.dbiteed thEhwe titkes cowld be thposimben of sggéssofigehped

by the struciure.of the ening slot. 411 aboye. t.he m ddl, in n he
Y g SHEASBERSE B e Pod e BALITOR B hs ey et et PR hore RN, o
(W th scriguaroThiRfr& RS Z%ar Lh# qUab e dRHALthO S I ES thE&LsHOR shligriRishtiam

pl ate of w ndow frame 201 on a proper position, the opening slot 41 1' wll

be easi | ylterspur pihiarol beisabgagedtwith thepeconddyer géartlhd. Thealasiege20112 ofitherastior e
it can be easily to maintain t.he. pul.li.ng cabl r its enent_.on th
about " sam £aHRar Cad e iR HiRdRE SR dFoPo Bionl SR UL B Tepies Pifeng
washer 3 sthnusid G}l siRerlBateRalnASidiigonethbnhBaéd btsuitdtte $laJr HEetROS (b hd¥n)t he
w ndow panel 202, the distance fromthe opening slot 411' to the fixing

poi nt of Wiih th¢ géanginiteldheith 3 stagesibtigése sefs lab shasvoint Bigurehaand Bavherethaaestor he
stopper 2a and the latter point. This will give the correct working

di stance for the stopper 2a to trigger the stopper switch 4 at tine that
the wi ndow 20 is nearly closed. The operation process of the panel operator
10 is described as follows. Before the panel operator 10 operates, the
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Figure 12 shows a sliding window 22 nmounted with the panel operator 10. Its

driving device 1 is nounted on the right facing surface of the right sash

of a wi ndow panel 221 with the opening slot 411" facing leftward. In this

application, the fixing washer 3 is nounted on the inner side of the top

pl ate of the wi ndow frame 222 as can be9een fron1Figure 12 after the

flange 2 of the wi ndqw fr.a 222 .S parti renoved. O course the
w2 dife Ffutno

fixing BIRS oS dpdvi o Hlls TSR PPCkHES fYVaRgRcT2 22!
(dot i nepansrhidsibRlo$ tHedRars tb Pﬁl‘i’rﬂh\é'pﬂgl ngRUbIc® a]adsd‘i or tiRSstePuk@d.on a bit
nore offset fromthe central of thé edge w dth of "the mnndOM/paneI 221. As
t he panel operator 10 i's nDunted on the MAndOM/paneI 221, it will be noving
t oget her 0sitioQ and erat.in r s is,simlar to.tLhe
wbove ded Dbt s Rt g e MRS e SRR ELEY B sPogh Julno

be ext endigdn@idr O(Tbtxﬁlﬁlgoﬂﬁﬂltﬁ@b&l'dptgeérlﬂl 819@ Bl@fbe%loglﬁﬁfllg’a ah@nEs HeQel
touch against it, rather than 411 Fromthe two applications in

Figure 1Eeamdornpan gpgle @ﬂ\‘)amitea@e%omtqtm treapmiswen. vihgreforef the meotefr 1 2/irpgs in
device 1 i i i

device 1l RaUoMIaRRLR doroll Bl 3ok - B sl B, PL95E ol
w dt h al ltlesvsirddivgs dmer B4 el witatd ovclpalneiss by poler ensmessidnast this gear urtpehth g
span. Figure 13 shows a casenent wi ndow 23 mpunted with .the panel operator
10. Its &ppgit &@e deagee o achiievengame: Wackn @%@e%‘?‘%eérﬁbﬁw’at@“%ﬁ“%tmd\’ﬁ the ge#r 23|
with the f

panel s 245 T RERTRRL il RIS, MOy R o anEle s L B LB e
bot t om salsivirpuddvace 1 @b ro@ally noooy leaghl is 2350 er aha.nt m'e dipasitdri btnaltcstmhie niaaeln
the pulling cabl e S S orizontal level as the opening slot 411

(act ual | fpgrf or-H0 toghe  ialled rEOWHSIONE. orﬁﬁ)ersp@g ney werﬁg%%%mspé%?ﬁ Eahte
oper ati ngn Qi@ ARSSarkEotedibd 80, 1 ddd t?é%f’éﬂﬁthggﬁﬁﬂéxb@ﬂ i 8411 BEGHEothBous Kehen
maxi m ze t pulTing Torce, prefera the driving device 1 1s nounted as
close to dlehldeddeﬂcaptlori ot hariwusmdphvcaﬁenais npaledatbd én.wi t hout bei ng obstructed
to running of the pulling cable 2 by the wi ndow panel 232". In this case
the pulling cable 2 tends to be extended out fromthe opening slot 411" and
the st opgfsrn&aaan ﬂ%uﬁle Ito%frn:g RS S mbtorsAS vENSnEAS KRR aMHECL%‘M PADY ﬂ?e32

i s being pul nmar closing. Figure 14”°shows a sfiding w ndow 24 of
four w ngoar tp*ahbll eanZib]mainjbdlm atpreyek $eveb iondjnarypepplnehn qulac‘alﬁ\e pullidgteable 2
operate two q&ﬁé t.the sane tine. Its driving device 1 is nounted on

t he bottJﬁbe Ve Sivlifow frame 242 with its opening slot 411" facing the
wi ndow panel 241. In this application, a pulley 243 of the salve structure
as pulley 212 is nounted on the bottom sash of the wi ndow panel 24l1'. The
pul |ing cmsitkerversion of Hedlrbwingiweit d iee sbawndy Fazme hagkveaadietmetive orenipiadobn

St opper SRSyt ifebnairBot abbAfind B0Epn Brat b BRPH b B, e

as cover sgh@je Of thid@teprdtvedrddg afiel will nbebe disbigairthéel skilled ialthewrttdaald
pul ling cable 2 g@ t hrough and noving. The stopper 244, i.e., the pulley

243 shou|ea>1bedqus tthig rbe«demslttqm@lg/ﬁmam upanlét mpipr 12 4nd piediag dainh b iy Bigues

| evel as t I

shoul d aisd BTG «Ohhe gibabRuRRs, B GTRBR L doslibhed ro BERA
agai nst tih&igpenangbovkdine4}), the\l‘ytlﬂl’lng beblonp rsHale@agah rédddiindaand reddctecaow a@bout
to be closed. This 05|t|on|n? will ensure the stgP per 244 to trigger tG
stop swi tthhtop ak thepwindingediym {héo gp toneh dhrepuliey113 gm@boutsthe jsama Jioxizgata

In this gpphication, a positioning stopper 245 is nounted on the top plate
of the wi ndow frame 242 and a positioning stopper 246' and 246" on the top
sash of the wi ndow panel 241" and 241" respectively. These positioning

st opper s Rigiae Osshdwk mheadmm&dtdmultvmgram oé thei codtrol q:iwu'etllszaytmzﬁbheli apepirhid t o

open the ot her s 241" foll ows p 2 bein | 1 ed
out . Thi 518 3 LRESATT o5 o8 rrxEmblte A ﬁgﬁow]%m qanrfﬁio %%Eﬁs@ﬁ dtheﬁféuﬁq%@u@% of
the appli&atipn 1 §orﬁ|§’r§§65 Iab.%fm BralelsBt 131 babRW.12M1ak §»hechvwmdﬁaﬁuaaa§éra@.{ﬂg1

is pushed to open, due to the positioning stopper 245 and 246", the w ndow

panel 24¥witshl 122ntiggedhg aevice 123 i fsenser,t photovsendony tipzatetengid congroller ia)]

pushed. ofdRSFERG AGER PN CEBp A (D EOUREP R RS FeRopC AN e WA

panel 24lsvdlo f§robdr@i clrduf ind EARSE: D €orPtte! mﬂﬂ)rc‘cﬁfwn% 3irbisit. ’Phd €RtOUE the
t hrough the pulley 243 wth the noving w ndow panel 24|''. To open both

w ndow panels 241" and 241" in this application, the two w ndow panel s nust
be pushed outward at the sane tinme. Wen the two wi ndow panels 241 are open
fully, the pulling cable 2 is extended out over the length of three tines
of mndth of the mnndOM/paneI (assuned they have sane mndth) ance this
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operator 10 to operate two of four w ndow panels at the sane tine with aid
of the above nentioned pulley 253 and pulling cable 255 etc. 15 Figure 16
shows a sliding window 26 of three panels 261 and tracks using the panel
operator 10 to operate two wi ndow panels 261" (on the right) and 261" (on
the mddle) at the sane time. Its driving device 1 is nounted on the bottom

pl ate of w frame 262 and o nd of pulling.cable 2 i i xed on the
bot t om sﬁhggg\fltlﬁé ‘%ﬂ&i&ﬁ}egé%? ?/g)sq(?)utwﬁrp&%gq.}]tb%&nqrf)ﬂr%s%jﬁiw& 1S HESF ar e
posi ti onad gaithdATeh@pSwérkupPs, BnBitdrBlin Y 1RSmeRs a0 1iPeshrkekd th1¢2 aBRIhG atd on
in Figure 10. For this type of the sliding wndows, when a w ndow panel

261" is redkrudpIthe Puained MOSEEsE4p Saietteaminal ofemonusd onerpting switeh 12jand thye

pul l ed t > pai:r...of . i e h . t he.

b ndow pangrgipen R RE i RBIANE Sab SRR b7 B O e Mg,
si t uat i orpracestdiel 2anitia bachpals@being cohetedte pUNEL rés@sral23r anll 126 &spieddely,The
panel oper ator %O, i.e., the drivi ngl,d_evi ce 1 in applications, as _shown in
Fi gure 1@ndihe othar (thescoipmon serpngl S Nk switsl At b Be stavads B isiegednpdeviere
cor r esponding; M, Adow.fit | St i Liable . .
oper at | ng and. BERET e FEmoaliL it uEpdlE oh WhY of rBigblATBEE O30 Sihet e
anot her eadpoch pravdr sopply e operatent itloough simikaheesizaned bepertratted t@ thecpovprilsieng a
stop switch 7 uilt outside its drivin evjce 72. As sho i.,n F figure
17, the scflz-fﬁ éw?‘ﬂf%ﬁ'? leyerg %Si@%%egﬁpvnagweﬂmt SMC%&% wwcgg%frﬁgb pEheto 71

| and the ' lord LRstde; I e i

openi ng 75T on H T e hrt Bl NS LR R Gy o} RLURS a0

swi t ch 7Xircoit dpavilltbe disThesednefodlowse 73 has two holes 732 with each in the
sane positions as each of the two nounting holes 713 of the stop switch 71
(only one shown on the opening section) to formtwo through holes for

nount i ng BdtereSh@Pp&diih€ Probdss 17 ARcEIseP wedsbhe tht mencgomiz e§laedRGtrbiracdd Y
via a wiring cable 74 wth the driving device 72. As shown in Figure 17 on
t he stop tewicespinzangth ped therstapgecibisaway fegwe thej staroswiteh 4fos ackigianeerWhendhe s

connectedq.w th the.termi.nals 712. 0f.t staop switch . .l.n this enbodi,ment,
the ari vinbraie A5 TS MdefS R $h9% Al el iinistiTeRe S dgte 75
to be pulTiedmidio aidcatir. 17ihes epenédiamidd Mhasitt fetchesdnsiiapatpando GReith Neh
facings as those of the opening 161 of the panel operator 10 as shown in

Fi gure 1,MRSFETR4A.tthergpse pagersapdhe 20tors! 2 die dnotahigrrangl eonnisetiaspisrsetegp 81 ot
hei ght of I he.sh o ar ..t h r.2a 1S also
saved: butthE TR hebiths 58Rd YR Elpn b ok ARaBL PR b 268t ng
cabl e 75.cldskwlideq(os moporsi@ ircélodkwisan Abthersamettmek @mMdare therpebhenipAn@drzend t h
extension of the wring cable 74, thi 'I%allow, roper sitioning of the
Stop swi (K K1) Yihich e v éfl‘Ethf‘ loruise &/&I%mtﬁ? @Bﬁ%&ﬁbl_ai2r= e#dy on
the surfaegnfifth@bopR&iRE 9ds _B?é@?éd- byeik %dﬁﬁ’g-ﬂ?ﬁ&;ﬁﬂep% QRd AEnQRE Ligdid Hdiedhey
panels wi Il be nmade bel ow W sh an “exanpl e of window applicati on. 16

Fi gure 18s siggeeedt Kensgopeitlyait isenisdhe abasie diengonedrpidse sighahid thetrhigrqpiedssor
oper at or .oLts.driving deyice 72 is nmounted on the bottom plate.of its

o ndow 1 riate The ictopiodesseria ! s aoemeiial ol nBaut affReh? Mgl h i owidisn
of a W NaAyitpdNPut Lethrinal R8nSdclRg WAL Baihlof MICHFET P4 H&Le 30wAID Be WvidRW
frame 271 with a L-shaped bracket 273. The positioning of the stop switch
71 shal | fem hGlosg dat ‘Adey’, dustshélchingw ]l the elotersl 2 hed Soppingtheastatiog of the geandow
panel 272 tto”al l,ow '(tihe, hi nﬂg | ever 711 touch against its surface. Further
it shall B WG BA% of t bottom corner of the window frame 271, at
whi ch the wi ndow panel 272 is fully closed, and the hinge |lever 711 shall

al so stand out with a reasonable Iength into the, openi ng g)ap of the w ndow
panel 27Haeweisrif thespebag cablp|2 sHws actpstadt fop any distance and KOPees P Bf Pigpsifow
panel 272 [ r:he pt it ' | ; Y
devi ce 72“#‘@‘3‘2{]‘%%&’&%&‘5&% ‘Sitﬁ‘g‘ﬁn‘\&" ?QC %%%fqgﬂa%ﬁ?%&ﬁsﬁh??@ i %4‘%&1?'?&%3“5‘?{ e
The enbodinpatitcoahedting tiustbp switth $tlop swrbghmapiaedahatfit @il botlthlkeyargyraction even
suitability where the stopper_2a is not allowed to used due to very small
gap of withnsh tgaﬁégggﬂa&éewﬁ%l%a Ba6uing asune akvﬁ% signlds |a€°\fedpe@tr%leg to it. The
applicati o i : WollI- i i } ds
o Eh £ he e e e e R o b
franmes alamegicAvitedbydbe sigparing deFicgul? T, offetating2prddssi s theSsaaredaslBe aBovd ne
is a right ﬁ si,tion for the applications that the hinge lever 711 is
pressed 959 wi ndow frame when the wi ndow panel is getting fully closed.
To avoid nmess of wiring connection for application in Figure 12, it can

al so be nounted on sash of wi ndow panel. However, the positioning of the
stop switch 71 is not very critical conpared to the stop switch 4 and
stopper 2a for the previously discussed applications. To acconmpdate the
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The stop switch 71 can be replaced with a photo sensor for the panel
operator 70 to suit all the above applications with the stop switch 70.
Hereby triggering a limt switch by pressing or releasing of the w ndow
frame is replaced with triggering the sensor by reflecting |ight sent from
atransmtter of the sensor for the recélver to pick up the reflection. It
can be al so 17 replaced with a proximty sensor, for an exanple, a
magnetic proximty switch sensor, which has a magnet and switch. Detailed
conf i gur atheqfetsaled dﬁstcn@mwoecmmg@péﬂausn ae$&iouk ApplidadoRanal bORRHEALEAEWIAN
easily be achieved in consideration of the applications by those who are
ski ||~ i n usiig beth caspiment andrslidingrwiadows ay anexgmpiqivhieh lnaweyvmdowrira@eetmdd}ment
i s not L|
posi 1 ont hgriioh Yl 80 NP SRR OGN by pRe Bt IR RYHLRR are
Wi ring cabpleca(biemhmhdricrdstlrespuhéleIhkaddorsemsor can go, as long as the noving
panel can trigger themdirectly or indirectly in the above way at a preset
| ocation. That neans the panel |ike wi ndow or door may not necessarily stop
at only g9&,:er 3okl amup&pw.ﬁdo%zo%ueh &e}?tﬂepefche\{,crheﬁb'@m ngfeﬂwngﬂ
woul d give the invention with nmore applications. Figure 19 shows anoh
enbodi nerdeviet 1trheurted/emthiedwtinin platelod windel fraper24i omhlaﬂhasoarﬁaug:l?d)g holdingp

switch 81 atta ed on rivin evi ce Aga riving
devi ce s Bpel g TRkt i it on A St B s ob e e
in and o4inddWw gﬁnéludlaz& thO @oSAOE 18 WAGHthiAthERHIIMEARBITS ad B0 RANE HIFRbAgNed
opening slot 7 he stop swtch 81 is the sane as the above stop swtch

71 conpr ilevehgs ehehtvmgeng &iMe‘H 18 adtualiynag thie ppeningdloteéid’, int thés zmpdlpatm fToks Wil i s

bl b h i d Fi
. and b BT Pl e vinE i b el thel G P G ERoRER st Bhe i fod biic®

As shown fiigtidr kiR #pgaish Bler 4Ny HRE Bt NAIINRCAMNY 3NTBY deSirdbRe pdLEoifs isde
of the driving device 82 and just below the stop switch 81. It conprises a

nount i ng hskpgd kKt thg structuge ehdirtorgying Sépu"eltlc«rbowem;nusﬂe lign @ pndh theemeputingy
menber 831% esd 6 W)relogxgxt,m ﬁur'w(ii)( E{?Je tﬂgd ng 'dgﬁgg? npﬁfw ?cis &lepgccié\Q@M t?gégelgff ¢

be forne her Wi he s

842 goes thmugllﬂ nml@ibtmtlhg)llﬁ)le(snm 6llil0kmbomf)mt1heted5ﬂ wimlg“dﬁ*ameeQ(Hzommdpmber

nounting bracket 84l .is nobunted on f) of the shaft 842 with a screw. Wth

screws t MOSIHGH: haerengslobtl i me“rbs&ﬁ%ly syicd ¢k be altpye thiupner §deq Hehe flapee
tch 8 t

switch 8hy, W%;%é@ﬁre‘%{ S’anctﬁ’d‘%ﬁﬁ%‘?cgm‘aﬂ%ﬁ 'P}?Jn%ulmgE%@gkﬁﬁéé@cﬁ\%ng&f@e‘% he

t hrough a center inrecelvi
shaft 842ams hokigomplrdsnerh OI{/ldamgnra?tH&&mv&{gﬁdeﬁnmlt ad fikihf “ac;lserﬁesl\io(lkkﬁlsoSHstovm)

agai n th it ween t he r n ol di menher 846 rece n
rrgmlt)er W's@& r'tcﬁgwe&ﬁ it e4t§e§ ' &ﬂf ngeh\alfnfb\gﬂnelp?& tE Eft%rzg 'érVO'éIh a
gui di ng %Ehﬁg sﬁ%&l@”% thE%Wﬁélh{‘Sf ﬂ’lé%&lﬁfé wadir Wshbulaadxea BM BRdrte? tha Wat

design as previously described for the panel operator 10. The nounting
hol es 824etweendlmnstoppre 2dang thregadenpiod. Blis mdll giveithe enreagt petldng ﬂlﬁ@ngQJfO(Hleg

B 18 NgrRtogt b RiaeSE 0GR SR BT el e R ARG B

hi gher owsperatibs pydcesky the ga:fel oﬂéﬂao}mememﬁéahs &Mdwss formed with a
plurality of pins on its ttomside. The pin receiving nenber 844 has t he

hol es with sanme nunber and di aneter as those of the above pins. t he

hol es an are arrange with a a

ciroret PAPRINE bt hpaE8Edo Shirkiel B8 o RREF ST EE baslfy 3@#&%?’# é*?%ﬁ%‘ﬁ’
rotating wiggttRpulliiiecdttd 2 deimigaeRitdesdittom deindrteé cbitral dixeperleds $ tHearegdyt O
gui de the pi ns into the holes. Furthernore, is preferred that the outer

end of t HBOgs n¥ %t&ﬁopwé@p@r@tw& Isj acsivated Hé’rﬁhieﬁflﬁg?ﬂ'ﬂg Aeies 12 dhrgughy dhe ¢ he
facing ar’&%hﬁ‘o?&r&htel §tt99 p%lmn C{Eﬁﬁlz (wifiNGe h:gﬁclrcﬁ) b 1thS ey dpwtlon' tl“hH?f(ﬁﬁtht urn
en put 1t 0

it to the angl e requi’red ave th e plns
| at ch rreeredo@é}ﬁnelo?(mgagevmg ttdn tltd]@osiegd&sd:tldmol\?élmna’t it hearlyi gettimr elosddnghe

menber 843€'Opper 2a will touch against the opening slot 411° and push the stop switch 4, actually the
limit switch 44 from ‘open’ to ‘close’ to stop the motor 12 or 12°. Thus the window panel

202 stops.



Figure 22 shows an application with the panel operator 80 for a sliding

w ndow 28 of two wi ndow panels 281. Its driving device 82 is nounted on the
bottom plate of the wi ndow frame 282. The pulling cable 83 is extended out
wi th one end being nounted on the bottom sash of the w ndow panel 281
together with a w ndow stopper 283 by tiWo screws. The wi ndow stopper 283 is

tall and.w de,enough. to touch and t.ri i nge.l.ever ,811 when,th

bl 11 ng. prEg e fiEhge el St le e alloldroBEReiSBrdc ke 3oaaY g
posi tiong plevédiehnarglto @RALAIVRF. (Efhs@filniy ﬂﬁmssaegpﬁﬁau 283bdtivaen Mel Mnﬂ«gw
cabl e 83) should be arranged in such way that the w ndow stopper 283 shall

touch andnd wigdsey grile Hewpveswha drivisg derisa It ofethainatrowepwidth ipgssilyfitalbowd t o
be full Y ofidrs gd By properly nmounting the wi ndow stopper 283 and adj usting
t he faci ng angl e of the stop switch 81, the panel operator 80 can be used
for various applications in Fi gure 10, 12, 14, 15 and 16. The casenent

w ndow application as shown .i ure 13 may uire to use the w ndow
st opper 8%“'%1} shavhash ‘é‘ﬁgé‘égql’f)‘%@?foiéﬁ(oéﬁmﬁl’f@ i‘ﬁfgaﬂ ah’é‘f 2bBomowyed Withgger
the stopgswpteh ofdradhen, iifs dfigetbiiBg 1k a86thted O hiBicFhotee 11
i s not su}% %1% gug to the Jﬁ,sg%nceegetlvsveeﬁtqt eggttgg?s}ﬁn tc %Qﬁtg ét)tﬂfé']c
novi ng wwitttow framel 21211$ts -opénipgotia 451éﬁs"acrescmmwaidsamdrlemoamend:dteutsmbtblesmmrch

81 th d f t t 84 f h b
the st op oty fro5he Rafen rrre f sap s ho satgion pere g e orindhs
bot t om f padRaBn h@ﬁld%tﬂ ?ﬂ‘%d?é‘rl'?' a paleyvd1blis ‘hﬁfu‘nt’eﬁtanﬁ %sﬂtlbﬂ&f oﬁ@’l‘f‘tﬂé Fighp oF

transmtter of the senso or the receiver to pick up the reflection |ight.
It can béheaimgdlle ppint o€ dhavaphplatepriothe ingow dreser 22 F. oTheapulbn@npble 2 & mugdet i c

proximty sw,tch ns.Qr,, ich has a 1 net .and sw Det ai | ,
ont | gur JovEH 50 AREDr Oz vt 6 3% Arwn SEAE R Bh 8 b e ingss: ShosF 243,
easi |y beiachi exa Wé‘sh@pB‘STl‘i’ieﬁlﬁ ozrtzqtas hRem@eRtle €84dran2a by pihesethvwpallmie
skill in the art. By relocating the stop switch 81 to the position as shown

in dot | icakde 2rfremgliprping offsfuerh lbamtier dizdr dhercoverr? 1Be lfuéledd tagetheher formed
| Fi d i 283
the. same 10 g6 BisER8Y e mcidiog B Ao sk 2378 o gl BIRH B} REPRpust '

switch 8kherTWdeoh/efr4&ﬂ¢ as1 &g stfm\fsalll@ thehid asplicatiod, ftiee &opfertdads whoushesd @ﬁﬂel
sash in the varjous applications and such panel eratqr shoul d_be al so
mount ed PRIINECaPsS; atiaghstpngeen Intle donger thanthg ygtét*pﬁgwwndpwawlp’dﬁ frogy
Furt her r I w
Further S A0%: bEUSHoRh FIGH fe oA aRreX RS BN oOBID fAcTbI B
be made bemguaoqeg ElhBhﬂkmoa&igst&qmrﬂnémemﬁlaﬂiﬁarﬁmgl pmawson@s;xmﬂmgw ¢he23bsleows
t he structur%gg panel. operator 90 with two sets of gear units 91 and 91
mot or 92 98¢ foaﬁaglgtéi% switch 93 and 93' with one set on the right and
the other on left disposed inside of the enclosure 94. A common control
circuit 95 is in center location. The panel operator 90 with this type of
st ruct ur &Figuse U2 eliawvs 4 sliding evindese A2 ntounied doivh 12@ padleltoptemomlionéta\dripmeieyiczgl

and 291' .as sho in_ Figure. 24, e to icati th t op
2w t ohes |35 oiguer e G Taffae siplfeed) LFGIEPE o Byrel pa! st g
cabl e 96 opéingd 6lotmv1 Nihcing 18fMeardUin heeLsbplieNteon? ttteyﬁ:aﬂg vkl Ot iSQﬂOLQlftecf @citRg,

to the sash front surface of the w ndow panel 291 and 29]'. The stop switch

93 and ggmer sidgwd éhspiopHplath @f éltmwmdemfgamwé%mh@hesqenggén iFigyre d¢ aftepthe an]g
931" 9
Ry A e AR B St S R

same typ@emnﬁo@{twad thdButet Betaeg dﬂrthafrﬂ%geam Qdot 1amgl Imuihiseqasa&haﬂﬁvﬂg
respectively of the sane tté/pe are again_connected to the bottom sash qof the
e

wi ndow péﬂepe doshalihe mounted o8k bitimeryolfst Haghths wnirpl of thej sdea gvigdlispkie pue
to the ° 5 & 9: be
ranuat !y HeBEHg 231R BGHECocRRR Gl mutReiCoh AENGRAGR baf oA R ifiR

cl osed. newvenverogetier nwith ér. 'The wswmmungtaanmdmNngapsmb@s A9|sirailal RO e albaiye
opened, th th cqnnon control cjrcuit 95 th tart ul I.ed
after a \g?ff%‘&e‘il? g 1gwi 0end Tl depw. thepulling e 2 Fndae %Xte*t‘#é‘f‘\hf om theopy
at fully  6bag t@pls"ftnu%\ettﬁg&thst attoet LSt sPRPGhePBihn @ L he pul | ing
cabl e 960gn %ﬂat on th I ng égb | e ou %ﬁbf sﬂ% Y |nn F figure 24)
trigger the stop switch 93 and 93’ respectlvely For this enbodi nent, the
control circuit 95 shall include two nore input I/O for one nore Ith
switch and manual operating switch. It also shall conprise one nore output
I/ O and MOSFET device for one nore notor. The 20 programmi ng for the

m cro- processor shall be nodified accordingly and easily by those skilled
inthe art. Figure 25 and 26 show anot her enbodi nent of a panel operator
100 u5|ng a mnndlng drunthl to replace the functlon of the QU|d|ng puIIey

o A NS 2



‘,As ban be seen fromFigure 26, a simlar gear unit 110, notor 111 and
control circuit 112 is also used for the sanme proposes and in simlar
operation. Though it is possible to install two sets of the stop switch

| i ke the stop switch 4 on each opening slot 103 and 104, it is too
conplicated and nore expensive. Therefot® the stop switch 71 and 81 or
using a rre t . sensqr as a p to be dISCUS in the ne

bar agr api Pab S SRIcEaRrEIT B NG 45 Chrp ERGRESITg e PRI VEI oG the
various %ﬁﬂlﬂg%l&”l%s%&%n&@ﬁiﬁ' IfARRi@EdoHg Vit WouREbSBIBBKASH e GHASRE fRRRVE.
Fi gure 27 shows another embodi ment using a current sensor 127 as a stop
swi tch t deBrroghe méndeyt panel mdultije openedl Eleoee, tthe nerpwenwidth ridlows| thg opexated

anothor PR e tbiF el blBREHEoate comnected (o the Same 110

port (input) of the m cro-processor |21 as one for the imt switch 44.
Figure 28 shoms a detailed circuit of the current sensor 127. Its sensor

resi st or Figyeild $omser cawmsat Rerdow Ré lw%%lﬁﬁ thegres qpeatahd0ghts dRHING ne.

One termgy fior »
Source. ofREbReT TIThgn R bhor IREEE Sl Tl TP GURR TR
connect edading tie wimdoev paneg 232pof ted veindowganels @32151?1 ml‘ﬂtlapﬁllcaﬁoraltbo fixing

connected through a capacitor |54 tp ground, Resistor 1 56 forma
vol t age dvaér%re% lsazﬁaurtt op {fichqtiom brh e dfche ygn wewﬁgé%a et thgpesiigon to

non-i ”Verrﬁdlﬂ@ld ﬂﬁ@h‘iﬁl &BW%?Eeﬁﬁe héﬁzonﬂ‘%\% o4 fhel otso_?ﬂr%g\;‘sﬁcﬁtﬁﬁ ufaﬁ?%‘?fbce
vol t age at ert| ng | nput of conparator curtent ‘of
the r unmfngthem:ame plﬁ'acieeﬂ“ he oaitiosing| requnirestent and dperaangqulrd)cagsalshslghlat hathet he

S o AT D e AR ol SRR T
m cropr 09@%@95&@?&% Mbsk!to HRCEIN(& dMhé vﬁhdlﬂ@b?’ a8 Ghobdmsle Wl%ﬁﬂﬁélh@ obQritR&etol hat

it will turn its output from'H gh' to "Low' to swtch off the MOSFET 124.
Ther ef or eunrtingyof [thes paliing vable LEhhy rulge wirtdow, pafiek 26b’érlatthtsg:aper teepdling calhle 2

current sensor, 127 with v r|o I|c descrl bel ow. can use
ol Gt ng ARRGWAF felind it Honlits BBSoraRt U8 Sansind SORM Rdes B SousherRe
the appl '1P%tth@ﬁ'§sef?1tsmt\bﬁld@@r}ﬁhel%gr @tuerngvyslmediﬂwargwrrm&ngsensor 127. The
shape and di nension of the panel operator using current sensor as a stop

switch can be sane as the panel operator 10. The only difference is the
panel operator ,in this nbodl nent no an mechan tch an(
Pable of dBuF fisBehS oy AR VY 2h 8P cl8 s BoTrand piFend ri8 ks frln i,
and nountpahé opkratdiel Oﬁam)?braﬁpﬂoadﬁtherﬁ Rt theeative MENSts \Grilv InglRe v ide M ik @foudtedsaie.
Again we assune the pul cable 2 is already retracted to a certain

| engt h. Ithe Bpim plate @h “agdqw] fiamguie wigh ltafqpslfnne [stot ¢l ] g drsinghBreduipdew papel j s
t t

wt ndow patidy HEBBbAERTd LARNRT R4S BE lfte Auckes bo bbiky TRERThONSCd PEte |
| eft sas Ibo(tbnlv\aaaldOfvtlmawmldomnhlSZAthuﬂm plghh@ealblethls phrated asfundithe pulldyr 243e

201, dueto |ncreaS| ng bl ocki ng force agai wi ndQw panel. 202, thus
the i ncr &askWyd| abe oneuntrd ABtBF vipd omaneﬂﬁf*éntwm e isoReRasher Gnde 1S
reaches ty e r f
Vol t ages “Ppliafiohi Sopth 241 FREN Bh inPpitpek B0 Ep [l IASsHbRATn OGS BLE B
m cro pr @coeasila) Qﬂlhwpulle}dmibmd it hasa blggelaholattdalm thetpudifrf;, g dable MEGHEGUGH2A.
At last the nmotor 12 and w ndow pane I or the lication
as shown &f M9GRg f§t<me‘{j et e }?a|24éwé Wi TG na’gwﬁae ﬂ%ﬂwwgﬁ?v@@ or,
it will hag g {He|s%ﬁle%&rii@ﬁﬂapfév@lsa@ilﬁe‘b%eﬁhéCs}b'i%‘-’x‘i' A0 STRIpRChih Qd%ﬁiallgr 411° Agai n

positioning will be simlar as previously discussed as in Figure 1
once t he They ggemld@mmoemm:at the normtggl@reme stoppendééshadd \lsquIhes;a@lmst the run

and pull in i pdgw_pan 232.t0 ¢l gs ra

morent ¢ (REn PRI B RRS i P oo S LR B HE B oty e

241 , agaigdsiidfing| witlkdnegrefthd §BpFR a8 S0 trilperaiskep dWikchl Padhetinfehd thotaidoh2
and thus its 2 current. Once it reaches the above-nentioned |evel, the

out put ofpantie?dorpd2ai obelmsrl%ﬁql |Intth1;s rppliestion i gesitiening Sorperadfd is mounted
m Cr o- prog r.l.21 he, MOSEET .124 Db S rogr a
Thus f ipnaﬂnﬁg fqpeplﬁtgto\(f',lhel\gl évé %rédh%po%%%m%gBBgertﬂg atd 246 (nIhé 1p

sash of the window panel 241 and 241” respectively. These positioning stoppers are used to

avoid that when one window panel say 241’ is pushed to open the other say 241 follows



Applications with the panel operator using the current sensor 127 in Figure
11, 12, 14, 15 and 16 will have sane process as above di scussed, therefore
not be discussed further. Again herewith by applying a stopper like the
positioning stopper 245 and 24C (246") in the | ocation where the panel can
be noved, the panel operator in this enbbdi rrent can also stop it in any

| ocation a eS| N a ackin ce. of t p not nI Yy one

cl osi ng p‘b‘itf P%X‘?}e\&b hﬂB&/pBﬂ ‘51 re“%&)b” 5 'gf“r ogxxgﬁlpp%tobe
assune thﬁ)eﬁéﬂ h‘h@ réc@® of the Jgfph"c@tﬁdxﬁ@;ﬂ@éim@b'& 1rf&'ta1% veRiw.al n | engt h, i.e., the
wi ndow panel has been opened for a certain distance. However, if it is

closed, with the above nentioned circuit confi guratl on, the m croprocessor

121 may ti.ngui sh this, cl osi condi of ° »

Ther of or a7 Pt AT, By SBRE b T g masiol bR SRR mngteze o

t he manuahe opRtosd par@l 391t will AdFollswit. TheRtore Bud wirldoW pdnel 24 diilit Rillyoud elieect

an over current SI 922@ fromthe current sensor 127 and switch off the notor
Bv

12. ' 1' o Pl celle the npifley ot Whers dhs avindowy qunelhgd binés spehedtonsy, the
prox! m U boSfiRiRe shfhef 385 Rfy S8 il Wy BRI Badl S PROAEEST O dRLML . 2
signal t n ane be no om the CllosT ng position.

connect i qmlmfg dahles2 d;qaullee owi thtbdgheh@pmttd}CH43cmrlcmctmm3ng§bmtItow pankl g4i1re 12b7 | n
dot line. Take a magnetic proxi mt%/]hsvvltc as an exanpl e .and of course

ot her typPeBpotwindaworanglsddr and24k indhis apphicationnthe éwo afindow panle mustipie
t

ot per 1 o 1S Butec i UENSARRE it VPRI e BMS yfndolipithe 241 S opdil Rty e

normal |y pmﬂimg cabld 2 lis extiadedromaioser the flangts of theeestives of wixlth of dse wineloweanal

operation s h 122 with a re tor not hown) bei ng connect ed ower
i ne. cnéaftsenrﬁ gy @avet%eswdt@h g4 t rssanpfrﬁrr@a AU BiReliBE longer ﬁﬁﬂgﬁ“ of

(i nput) ssor 121 and the other to the ground. As shown in

Fi gure ZQBeqwﬁhgagﬂg?lc 128" is nmounted on a wi ndow panel and the switch
128" can be bU|It on a driving device |ike the driving device 1. The

posi ti oni arts shoul d be conducted in the at at, t

PP osi g Jogidiarmars B aldastyetnedingd (e s rs aisa oty dibuBdenony
to cause dﬁa&w&s& ptagae 250 aﬁmvt&ttda‘ws QBing GREPanet GpdrhtBS €0 @oﬁe?ae ekber Rand,
once the wi ndow panel is pushed open over a required distance, the nmagnet
128" shout thegsameatiay. ks dnvmgelesw: tlcik ma@tedf @r the boktainl ralatcdtfsrtlad@\e frame 25hus

th t 2 |1t

enbodt medbrotgh i tians s L GG o7 NTiontd anCB5Rs Rt e o ey iy dGjelipec
react sigpahie Eﬁ}ﬂf@aﬁéd gxgq«tgxﬂg l@e‘llo%s%vé@?in%wo%h@éﬂdﬁg 1513\411%9“25]%2& e yand ter
it detects that the switch " has turned from  C ose' Qpen' position.

Wt h thi styeturees thaguley %t%rgrrmtmtcrdgon the tep phibaariadow rﬁem&igehmegh aibgepket ng

and oper rvo and ste 0 tr.ol ane al a e t he
o £ ok SR AR BB CR BB P i SR s M
the cost heeeYhdsghe ehidth). oA upBRSiabR: 335 m&mly"bﬁ@g&'@ta@diurﬂnld vittebtie emhof oI
circuit, corrpared to the one using the current sensor for pane| endi Bﬂléﬂ

posi ti omh?@}lga‘(‘:‘mf sttasbwarﬁgto bnrg@rrné%d apthgdeld fompsash of ths WidgWdharghes lofan

i nventio i h hel »
encl osur ;btgeir (ggtﬁsehg lﬁa@ﬁ slélggg)?gﬁeg%’ I?q% g%gﬂt e é%@ﬁ@iﬁ‘%?%‘?‘g‘ ggés w%s? n
Fi gur e 3Iespeceévedy.nDhopuldlidg cgblar23dokasS3 length hbouy sambl &5 t‘hé suwi ofl widthsl rorﬁ heé65

and pul |l ey, Hnlt 56, contraol circuit 57 and 4 screws 58 (only 3 shown), .
connect i nindaw nsneli 2 and €556 Anahqyeam Bigyress. oply whensthenis r\rrrmtlel 2t5rtels

shaft (n f S

(not shoeé]%ﬁw erpeﬁ the gg‘%%@“ﬁg%alng@ !ltbglhgglg(gg)gﬁ%ﬂlb&be P{%hpg(r:%l‘? fwvg?ﬁ{tat
of the kegydldy Qﬁ&fWhEﬁﬂheqfanblhmemm 1 (hiexriggereditoepudiethe pbidixg s3ble 2ninberdeia pully
made from a st ndard r box roun or cubjc hape b th Skilled in
The art )y h e PR Pa T & Qoo o OB BIEHAI NS e BEMoReArer af | PPUSIERs e
gear shafydbw gﬁﬂél%'leto élesé;ttﬁttro%ftoé Bﬁttﬁ%ntng&%berﬁskﬂw% hé}f bsH31. The

wi ndi ng drum 5 a central keyway 5 i's coupled di rectly on the keyed
shaft 531. AS shown 11 Fi gure 31 and 33 the pulley unit 56 has a U shape
steel bragket 561 er sec ectlon 572 shorter
section 55 sanproanmiisyion GRERASAS SHARR i Flaue Eian 0GB anifeg 1R e e ®
screws S%ﬁee\tbem s 8pdrad tt\ty@pﬂbr twAnddie phdl§ af BfellavieN@imb hrlqadﬂdoﬂtml:%owot
shown) on the gear box 53 to fix bracket 561 onto it. On the mddle section
572 of t heeligneepulleyatideandgwilingraablevddSteh eaded hol es 575. These hol es arc
spaced apart to allow mounting the two pulleys 562 side by side with

m ni nrum gap in between by coupling with the two pulley shafts S63. The
upper threaded ends of the pulley shafts 563 are screwed in and extended
out fromthe hoI e 578 and are fastened by screw nut 563" on the top of

o . o - — o~ —__ _ _  _a o . b1 a I Y N o -



The enclosure 51 may be formed by two coupled sem opened housings nmade of
plastic or other material and 4 screws 511 are used to fasten the two
housi ngs toget her to house the above nentioned assenbl ed conponents. On the
encl osure 51 there are nolding forned curved section 512 on each side,
mounting hol es 513 and opening slot 51415or the pulling cable 54. Figure 32
shows the internal structure of an assenbl ed panel operator 50. It can be
seen that the pulleys 562 (only one shown) are | ocated near the opening

slot 5l4 e 118&h¥vREisNging MIRAR® 26 DI IHSE paiels RAtaMAGFhck MBS 1RGEhEISperatdr Of
encl osure 1. As shown in Figure 31 and 32, one end of the pulling cable

54 is fiXédogpetrdte twp ndndmy ganels 861 od the right) aod 1264~ ferothedmiddée) ik thti sagnedr um
55. 1t is.rol)ed. out away, fromthe w ndi dr 5. and conti be rolled
o ound 1 IO AR [ RAAPE ot s qtbnt BHER A0y AW GRS, 2O ot Sen
C shaped ofhpanigl bl 2 igixalbh exshdfod sdsh JfitR@Mindo0 psneP 261 T 1heslohnBs ifikéhgs | ot
54 that is just |located near the gap. Further fromFigure 32 it can be

seen cl edyashen hathey mee esitianed agd pperate|is shp timilaoway andessribecbior thenappligtiian 54

froml oogj ti £OF ) A i sl da: & S 1, L€ t he
gap bet vélénwglﬁgép ’ fé?lldg\%gf ﬁgﬁlléeegf@ﬁvv% ahg'ﬁlorﬁ e“r]mé-(gﬁg’%g& ?éim??)bq%ﬁé%pl on
flanges Hugheaf tot dlesenparttioiy tiil windo® parel 268 svitilbk giulled aopetied thioaptaesaitodf t he

pul ling cable 54. This curved sectjon for protection can be also added into
the encl s8&rging Hanges ordhe ereewl the Wipdayuisnal 264 oand H " saspertiveheinet showm. {t not

shown f or,:glard : | ' ; above.
The cur veW ‘Hsbgcttl% é(;ar?ﬁ’ éé%ﬁﬁgga gﬁ\,\@% Iﬁfa%lpﬁleo}%gﬁﬁ? ﬁk\?ﬁghggn@fl %r:ﬂ#g&@gﬁg% up astic
nol ding or a separate ring and then fixed on the inner wall of the

I 16. F Fi 32 it b en that, th ter, h
DUl | oys. cHs HoRclSREERICH. b RrdSH eV G g LSO S SR i TPl ut Ance
Thi's wi 11158140 dai@ePidd hBGERBA %e%g#p’léfgcdf g&@tcoﬁésﬁogging%ﬁﬁo@Fﬁ%hi%%.ofhi} i§~1J to

be pulled in and out 1n wde angles egree. hown i n Flgure 31,
when it imsrtapérbtsadable famipoe oparatidgemdtduzan shnildegndepetatopas $d requicabl e 54 is
rotated around 25 the pulley 562 on the right hand side, Wiile it in

angl e bigger than 90 degree it around the other on the |eft side. This

St uCt Ur rghirk ) 73548 ¥fotRE B RN B8 ARPindenti oA it fne e IRARRRrORES Risirk)

Therefore The panel operator 50 can be al so use or the various wn
appl i cat iaoshep svisahuBlskedlt abtide itsnirvingdeyick07218s shivwe irekigurenl 7, Ke stdresvpisahel 1

t 10 previ Ly .descri bed, ,it i t . d .need tq.be,L
Chapod. FHBEER GOV LG EHTR pireR 40F 71 D8 SR ish o B SAkd et ¢
SCheW!it ! Qmae'iupﬁ)B&l’éW.%i\OhiElh Q84 &h (9pe9[ng0ﬂﬁ GISthe Wﬂdé b e h%?ge 1E@dr Mherhigy ner
the limt switches or sensor built outside the panel operator should be

used as &tep vyitchwilttetoperste: Hbe sndlessreif hhasdpadwlesods with eagh ipthesama ppsitiprs

stop swit . r i £ i curr e
contr ol el DS Mo WSioliBh hees 7IF pPHBRIGHIER F15 oyl sB0m BERE fpenfl
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ABSTRACT opening 721 to allow the pulling cable 75 to be pulled in and out. The opening 721 has the
same shape and opening facings as those of the opening 161 of the panel operator 10 as
shown in Figure 1, but the triggering lever 41 is saved. Therefore the opening slot height of
the opening 721 can be shorter. Further the stopper 2a is also saved, but a fixing washer 76 is
still used and connected with the pulling cable 75. As the stop switch 71 can be mounted
anywhere on the panels with extension of the wiring cable 74, this will allow proper
positioning of the stop switch 71 with ease to ensure the hinge lever 711 to touch directly on

the surface of an operated panel. Detailed description on operating the panels will be made

below with an example of window application.
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hinge lever 711 will be touched and triggered by the inner surface on the top of the right plate

of the window frame 222,

The stop switch 71 can be replaced with a photo sensor for the panel operator 70 to suit all
the above applications with the stop switch 70. Hereby triggering a limit switch by pressing
or releasing of the window frame is replaced with triggering the sensor by reflecting light

sent from a transmitter of the sensor for the receiver to pick up the reflection. It can be also



28 bei ng turned around said pulley and connected to the other panel while
sai d housi ng bei ng nounted on said tracking frane. 7. The panel operator of
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power via a notor and gear unit to rotate w nding neans,
same as the above stop switch 71 comprising a hinge lever 811. In this embodiment, the stop
switch 81 is rotatable by means of a rotating mechanism 84 as shown in detail in Figure 20

and 21 to provide different triggering angles for various applications.

As shown in Figure 20 and 21, the rotating mechanism 84 is located inside of the driving
device 82 and just below the stop switch 81. It comprises a mounting bracket 841, a shaft 842,
a latch member 843 and pin receiving member 844, a spring 845 and spring holding member
846. The shaft 842 can be formed together with the latch member 843 by plastic molding,.
The shaft 842 goes up through a hole (not shown) of the driving device 82 and the mounting
bracket 841 is mounted on top of the shaft 842 with a screw. With screws through two holes
of the mounting bracket 841 and also the stop switch 81, the two are connected together. The
shaft 842 also goes down through a center hole on the pin receiving member 844. On the
bottom of the shaft 842 is the spring holding member 846 mounted with a screw (not shown)
again with it. Between the spring holding member 846 and pin receiving member 844 the
spring 845 sit around the shaft 842. Figure 21 also shows a guiding pulley 822 and its
mounting bracket 823 with same function and design as previously described for the panel
operator 10. The mounting holes 824 to mount the driving device 82 is positioned below the

guiding pulley 822 again for convenient mounting in relation to window frame plate and



29 w nding said pulling cable around said w nding neans, therefore pulling
sai d panel according to desire; guiding noving direction of said pulling
cabl e through said opening with angles of 0 180 degr ee. 30 ' As the gap
bet ween the sash of wi ndow panels and the window frame is normally small,
the driving unit | should be positioned!l&s high as possible to maintain the
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441"
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member 844 has the holes with same number and diameter as those of the above pins. All the
holes and pins are arranged with a same space apart and on same diameter circle to allow the
pins be inscrted in the holes freely and different rotating angles. The holes are prefcrably
defined by a tapered surface to guide the pins into the holes. Furthermore, it is preferred that
the outer end of the pins be pointed to facilitate them into the holes. To adjust the facing
angle of the stop switch 81. one has to firstly pull it up and turn it to the angle required, and
then put it down to have the pins of the latch member 843 to engage with the nearest holes of

the pin receiving member 844,

Figure 22 shows an application with the panel operator 80 for a sliding window 28 of two
window panels 281. Its driving device 82 is mounted on the bottom plate of the window
frame 282. The pulling cable 83 is extended out with one end being mounted on the bottom
sash of the window panel 281 together with a window stopper 283 by two screws. The
window stopper 283 is tall and wide enough to touch and trigger the hinge lever 811 when
the pulling cable 83 is pulling leftward the window panel 281. The mounting positions of the
panel operator 80 and window stopper 283 (the pulling cable 83) should be arranged in such
way that the window stopper 283 shall touch and trigger the stop switch 81 when the window
panel 281 is about to be fully closed. By properly mounting the window stopper 283 and
adjusting the facing angle of the stop switch 81, the panel operator 80 can be used for various
applications in Figure 10, 12, 14, 15 and 16. The casement window application as shown in
Figure 13 may not require 1o use the window stopper 283 as the bottom sash surface of the
window panel 232° can trigger the stop switch 81 when it is getting closed. The one as shown
in Figure 11 is not suitable due to the distance between the stop switch 81 and the moving

window panel 213°,

A photo sensor can also replace the stop switch 81 with aid of the rotating mechanism 84 for
the above applications using the stop switch 81. Hereby the window stopper 283 or the
surface of the bottom frame of the window panel 281 will reflect the light sent from a
transmitter of the sensor for the receiver to pick up the reflection light. It can be also replaced

with a proximity sensor, for an example, a magnetic proximity switch sensor, which has a
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By relocating the stop switch 81 to the position as shown in dot line in Figure 19, such panel
operator can be used for the applications in Figure 10, 14, 15 and 16 without the window
stopper 283 in the same triggering method as the panel operator 70. However, the stop switch
81 must be adjusted to face the front surfacc of the window panel sash in the various
applications and such panel operator should be also mounted in the position line A for firm
triggering by window panel sash, Further the hinge lever 811 should be also extended long
enough to allow the window panels to trigger it or release it. The similar adjustment shall be

made for using a photo sensor in the same applications.

Figure 23 shows the structure of a panel operator 90 with two sets of gear units 91 and 91°.
motor 92 and 92’and stop switch 93 and 93” with one set on the right and the other on left
disposed inside of the enclosure 94. A common control circuit 95 is in center location. The
panel operator 90 with this type of structure is useful for the casement window 29 with two
window pancls 291 and 291 as shown in Figure 24. Due to the specific application, the stop
switches 93 and 93", i.e., the opening slots (not shown) for the pulling cable 96 and
96’moving in and out need have only one direction of facing, to the sash front surface of the
window panel 291 and 291°. The stop switch 93 and 93’ is made with the components
including a triggering lever 931 and 931" and limit switch 932 and 932’ etc in similar
structure and function of the described above panel operator 10. The pulling cable 96 and 96’
of the same type wound around the winding drum 97 and 97" and pulley 98 and 98’
respectively of the same type are again connected 1o the bottom sash of the window panel 291
and 291° respectively through a similar fixing washer. Due to the ‘dual’ sets of structure,
each of window panel 291 and 291’ can be manually pushed to open independently or with
one open the other still closed. However, no matter to where the window panels 291 and 291°
are opened, with the common control circuit 95 they shall start to be pulled after a triggering
device triggers the control circuit 95. They will stop at fully closing position together after the
stopper 961 on the pulling cable 96 and that on the pulling cable 96’ (not shown in Figure 24)
trigger the stop switch 93 and 93 respectively. For this embodiment, the control circuit 95
shall include two more input I/O for one more limit switch and manual operating switch. It

also shall comprise one more output I/O and MOSFET device for one more motor. The
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programming for the micro-processor shall be modified accordingly and easily by those

skilled in the art.

Figure 25 and 26 show another embodiment of a panel operator 100 using a winding drum
101 to replace the function of the guiding pulley to guide the pulling cable 102 to be pulled in
or out in multi directions. The vertical edge of a side opening 103 is a bit on the left of the left
side surface of drum 101. The vertical edge of front opening 104 is a bit on the right of the
axis C of a shaft 105 of the drum 101 as shown in Figure 25. The front surface of the drum
101 stands out a bit at the latter. All these ensure the pulling cable 102 has 180 degree of
movement angles. To prevent the dust from going into enclosure 106 and affect the
performance of the driving components, a movable protection cover 107 is used. It has 2 pins
108 on the left of the bottom and top edges respectively as shown in Figure 25. The pin 108
can be pushed down and bounced back by aid of a spring coil (not shown) sitting below the
pin in the pin holes. On the top and bottom of the opening 103 and 104, there are two holes
109 respectively to receive the pins 108. If the application requires using the side opening
103, the protection cover 107 is inserted onto the opening slots with its most area sitting on
the front opening 104. If it is the front opening 104, then side opening 103. The protection

cover 107 can also assist to hold the pulling cable 102 from being loose out.

As can be seen from Figure 26, a similar gear unit 110, motor 111 and control circuit 112 is
also used for the same purposes and in similar operation. Though it is possible to install two
sets of the stop switch like the stop switch 4 on each opening slot 103 and 104, it is too
complicated and more expensive, Therefore the stop switch 71 and 81 or using a current
sensor as a stop switch to be discussed in the next paragraph are more suitable for the panel
operator 100. Meanwhile its various applications with panel operation will be same as

discussed above.

Figure 27 shows another embodiment using a current sensor 127 as a stop switch to stop the
motor. Two terminals of the current sensor 127 are connected between the Source of
MOSFET 124 and ground line and another terminal of the current sensor 127 is connected to
the same 1/O port (input) of the micro-processor 121 as one for the limit switch 44. Figure 28
shows a detailed circuit of the current sensor 127. Its sensor resistor 152 is connected
between the Source of MOSFET 124 and ground line. One terminal of resistor 153 is

connected to the junction between the Source of MOSFET 124 and sensor resistor 152, and
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through a capacitor 154 to ground. Resistor 155 and 156 form a voltage divider and the
junction between the two is connected to the non-inverting input of comparator 157.
Therefore it generates a reference voltage at the non-inverting input of comparator 157. When
the current of the running motor reaches to a level which turn to a voltage high than the sum
of the said reference voltage and threshold voltage of the comparable 157, the comparable
157 will turn its output from ‘High’ to ‘L.ow’. The microprocessor 121 will receive this signal
and the program is so made that it will turn its output from ‘IHigh" to ‘Low’ to switch off the
MOSFET 124. Therefore it will stop the running motor. The operating process of the current

sensor 127 with various applications is described below.

We can use sliding window in Figure 10 and casement window in Figure 13 to describe the
applications of the panel operator with the current sensor 127. The shape and dimension of
the panel operator using current sensor as a stop switch can be same as the panel operator 10.
The only difference is the panel operator in this embodiment has no any mechanical stop
switch and cable stopper like stop switch 4 and stopper 2a. Others like positioning and

mounting of the panel operator on the windows will be similar or same.

Again we assume the pulling cable 2 is already retracted to a certain length. In application as
in Figure 10, after the triggering device 123 is triggered, through same program, the motor 12
will run. Therefore the window panel 202 is moving to the closing direction. At the moment
that the left sash of window panel 202 is touching the left plate of window frame 201, due to
increasing blocking force against the window panel 202, thus the increasing load on the
motor 12, its current will increase. Once it reaches to the level which generate a voltage
higher than the said sum of voltages, the comparator 157 will turn from ‘High’ to ‘Low’
therefore the micro processor 121 will detect this signal and switch off the MOSFET 124. At

last the motor 12 and window panel 202 will stop.

As for the application as shown in Figurc 13 but with the panel operator using the current
sensor, it will has similar situation as above discussed and mounting and positioning will be
similar as previously discussed as in Figure 13. Again once the triggering device 123 is
triggered, the motor 12 will start to run and pull in the window panel 232’to close by the
same program. At the moment that the sash of the window panel 232’is touching the window

frame 241, again the blocking force causes increasing the load of the motor 12 and thus its
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Applications with the panel operator using the current sensor 127 in Figure 11, 12, 14, 15 and

16 will have same process as above discussed, therefore not be discussed further. Again
hercwith by applying a stopper like the positioning stopper 245 and 246°(246”) in the
location where the panel can be moved, the panel operator in this embodiment can also stop it
in any location at desired by a blocking force of the stopper, not only one or a closing

position like a window or door.

Above two application examples assume the pulling cable 2 is retracted out for a certain
length, i.e., the window panel has been opened for a certain distance. However, if it is closed,
with the above mentioned circuit configuration, the microprocessor 121 may not distinguish
this closing condition of a window panel. Therefore, it will react whenever the triggering
device 123 is triggered or the manual operating switch 122 is pressed. But it will immediately

detect an over-current signal from the current sensor 127 and switch off the motor 12.

To avoid the above mentioned nonsense triggering and operating, a proximity sensor 128 can
be used to provide the microprocessor 121 with a signal that a window panel has be moved
away from the closing position. The connection of this device with the control circuit is
shown in Figure 27 in dot line. Take a magnetic proximity switch as an example and of
course other type of switch or sensors with same function can also be used. The magnetic
proximity switch has two parts one is the switch 128" and the other is the magnet 128" as
shown in Figure 29. The switch can be a normally open switch. That means it forms the same
circuit as the manual operation switch 122 with a resistor (not shown) being connected to
power line. One terminal of the switch 128’ is connected to one of I/O port (input) of
microprocessor 121 and the other to the ground. As shown in Figure 29, The magnetic 128”
is mounted on a window pancl and the switch 128’ can be built on a driving device like the
driving device 1. The positioning of the two parts should be conducted in the way that at the
closing position of a window panel, the two parts are getting close enough to cause the switch
128’ to switch from ‘Open’” to ‘Close’. On the other hand, once the window panel is pushed
open over a required distance, the magnet 128" should get away from the switch 128’ for a

similar distance too. Thus the switch 128" shall turn from ‘Close’ to ‘Open’ position.
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In this embodiment, The microprocessor 121 shall be so programmed that it will react signals

from triggering device 123 or operating switch 122 only after it detects that the switch 128’
has turned from ‘Close’ to 'Open’ position. With this device and so programming, it

eliminates the nonsense triggering and operating.

Scrvo and step motor control can also be adopted to save the limit switch and its complicated
triggering structure. However, these make the cost very high due to expensive servo and step
motor and their control circuit, compared to the one using the current sensor for panel ending

positioning and stopping.

Figures 30-33 show another embodiment of the invention using the panel operator 50. The
panel operator 50 has an enclosure 51 as shown in Figure 30. Inside the enclosure 51, as
shown in Figure 31, are a motor 52, gear box 53, pulling cable 54, winding drum 55 and
pulley unit 56, control circuit 57 and 4 screws 58 (only 3 shown) connecting the pulley unit

56 and gear box 53.

In this embodiment, the shaft (not shown) of the motor 52 shall be cngaged through a pinion
gear (not shown) with the gear box 53 and its axis shall be in parallel to that of the keyed
shaft 531 of the gear box 53. The gear box 53 can be easily made from a standard gear box of
round (or cubic) shape by those skilled in the art, which normally is structured with chain of
gear sets with all the gear shafts in parallel to that of the motor 52 and keyed shaft 531. The
winding drum 55 with a central keyway 551 is coupled directly on the keyed shaft 531.

As shown in Figure 31 and 33, the pulley unit 56 has a U shape steel bracket 561 with longer
section 571, middle section 572 and shorter section 573. The longer section 571 has 4 screw
holes 574 to allow the screws 58 to be inserted through to the four receiving threaded holes
(not shown) on the gear box 53 to {ix bracket 561 onto it. On the middle section 572 of the
pulley bracket 561 are two threaded holes 575. These holes arc spaced apart to allow
mounting the two pulleys 562 side by side with minimum gap in between by coupling with
the two pulley shafts 563. The upper threaded ends of the pulley shafts 563 are screwed in
and extended out from the hole 575 and are fastened by screw nut 563’ on the top of middle
section 572. The other ends of the two pulley shafts 563 are round shaped flanges 563" with
diameter bigger (han that of the pulley shafls 563 and the central hole of the pulleys 562. The
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and rotated between the flanges 563 and middle section 572 on the same horizontal level.
On the longer section 571 and shorter section 573 is a hole 576 and 577 to allow the shaft 564
to be mounted between the two sections. The mounting method can be riveting the two ends
of the shaft 564 into the two holes. A pulley 565 is rotated around the shaft 564 and easily
shifted horizontally on the shaft 564 due to smooth and relative loose coupling between the
two. The keyed shaft 531 is extended out through a hole 578 of the longer section 571 to

couple with the winding drum 55.

The enclosure 51 may be formed by two coupled semi opened housings made of plastic or
other material and 4 screws 511 are used to fasten the two housings together to house the
above mentioned assembled components. On the enclosure 51 there are molding formed
curved section 512 on each side, mounting holes 513 and opening slot 514 for the pulling
cable 54. Figure 32 shows the internal structure of an assembled panel operator 50. It can be
seen that the pulleys 562 (only one shown) are located near the opening slot 514 and the
winding drum 55 is just sit between curved section 512 of enclosure 51. As shown in Figure
31 and 32, one end of the pulling cable 54 is fixed on the winding drum 55 and it is rolled
around the winding drum 53. It is rolled out away from the winding drum 55 and continue be
rolled around the pulley 565 and going through the gap formed by two head-to-head C
shaped channels of two pulleys 562. It finally goes out from opening slot 514 that is just
located near the gap. Further from Figure 32 it can be seen clearly that the section 512 is used
to hold and prevent the cablec 54 from loosing out or jammed inside the enclosure 51. To
make sure these, the gap between inner side of the section 512 and outer edge of two
protection flanges 552 of the winding drum 55 must be smaller than the diameter of the
pulling cable 54. This curved section for protection can be also added into the enclosure 16
around the winding drum 14 for the panel operator 10 ( not shown for clarity purpose) with
the same structure requirement as above. The curved section can be also formed with the
enclosure 16 by plastic molding or a separate ring and then fixed on the inner wall of the

cnclosure 16.

From Figure 32 it can be seen that the outer edge of the pulleys 562 is extended out from the
opening slot 514 for a small distance. This will allow the pulling cable 54 like that of the
panel operator 10 to be pulled in and out in wide angles of 180 degree. As shown in Figure

31, when it is operated in angle smaller than 90 degree the pulling cable 54 is rotated around
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other on the lefl side. This structure will achieve same performance as that of the panel
operator 10. Therefore the panel operator 50 can be also used for the various window
applications discussed above in Figure 10-16. However, unlike the panel operator 10

previously described, its opening slot does not need to be L shaped.

The control circuit 57 with power cable 57°can be the same circuit schematic as shown in
Figure 9 or one as shown in Figure 27. For the former the limit switches or sensor built
outside the panel operator should be used as a stop switch as the structural space does not
allow a built in stop switch. And for the latter the stop switch is a current sensor. The control
circuit 57 can also be built outside of the enclosure 51 and be housed with a separate casing
(not shown). In this case, a cable from the control circuit 57 needs to be connected into the

enclosure 51 with the motor 52.

It will be appreciated that the above description was by way of example only. Many
variations on the invention will be obvious to those skilled in the art and such obvious
variations are within the scope of the invention as described herein whether or not expressly

described.



| ,1099#100/@&' ()-'c ~bCLgSz#10%&' ()-sy#10%& ()-10%& ()- 10g 10g
10gy2z#10%g& () - %#109%@& ()- rbClLg, T#109%&' () - T#10%& ()-10%0& ()- 10 10
104g#109&' () - #g#10%&' ()- r”_"adxnbCLgl0%& ()- 10T 10T

10THY#1090T& () - Z gH109%T& () - &g#109GT& () - g10%& () - dS~dYNCLg
26

ABSTRACT

A compact panel operator is workable in various methods with a set of panels like door or
windows having a fixed frame and onc or more movable sashes of sliding type or casement.
The panel operator includes a housing, motor, gear unit, control means for motor stopping
and cable winding mechanism. The cable winding mechanism comprises a pulling cable,
winding means and guiding means. The housing has an opening slot wide enough to allow
the pulling cable to be pulled in and out with wide angles ranged within 0-180 degree. The
pulling cable is wound around winding means with one end being fixed on it and the other
end be extended out through the housing opening and fixed on a panel or panel frame. The
winding means is engaged with the motor through the gear unit and being driven by it for
rotation and the guiding means is positioned at the housing opening and guides the pulling
cable 10 move by angles ranged from 0 to 180 degree wide. The panel operator can be used to
automatically pull an opened panel to be closed by triggering signal of a photo sensor, rain
sensor, timer or remote controller. At moment of fully closing of the panel, a stop switch of
the control means for motor stopping is activated to switch off the motor to stop pulling the

panel.
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1. A panel operator comprising:

* ahousing with opening;

¢ adriving mechanism, said driving mechanism comprising a motor, gear unit, control
means for motor stopping and cable winding mechanism; said cable winding
mechanism comprising pulling cable, winding means and guiding means; said pulling
cable being wound around winding means with one end being fixed on it and the
other end be extended out through said opening and fixed on a panel or panel frame;
the said winding means being engaged with said motor through said gear unit and
being driven by it for rotation; said guiding means being positioned at said opening
and guiding said pulling cable to move with angles of 0-180 degree wide.

2. The panel operator of claim 1 wherein said winding means and guiding means
comprising a winding drum, said winding drum engaged with said gear unit and said
pulling cable is wound around it.

3. The panel operator of claim 1 wherein said guiding means comprising a pulley, said
pulley being rotated around a shaft mounted at said opening.

4. The panel operator of claim 1 wherein said guiding means comprising two pulleys,
said pulleys being rotated around its own shaft mounted in parallel at said opening
and being sit on the same horizontal level; said pulling cable being extended via the
gap formed by said two pulleys and out from said opening, one of said pulleys
supporting and guiding said pulling cable for moving angles of 0-90 degree and the
other 90-180 degree.

5. The panel operator of claim 1 to 4 wherein said guiding means comprising a pulley
built outside of said housing, said pulley comprising a protection cover preventing
said pulling cable from dropping off from it, said pulley being rotated around a shaft
mounted on a fixed panel tracking frame for said panel to slide on, said pulling cable
being turned around said pulley and connected to said panel while said housing being
mounted on said fixed panel tracking frame.

6. The panel operator of claim 1 to 4 wherein said guiding means comprising a pulley
built outside of said housing, said pulley comprising a protection cover preventing
said pulling cable from dropping off from it, said pulley being rotated around a shaft

mounted on one of two panels movable on a same tracking frame, said pulling cable
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being mounted on said tracking frame.

7. The panel operator of claim 1 to 4 wherein said guiding means comprising a pulley
built outside of said housing, said pulley comprising a protection cover preventing
said pulling cable from dropping off from it, said guiding means also comprising a
stand along pulling cable with one end being fixed on right (or left) one of two panels
movable on a same tracking frame and the other end being turned around said pulley
and connected to the left (or right) panel, and said pulley being mounted on said
tracking frame supporting said panels and positioned on the right (left) at a distance at
least by said right (left) panel width from the central line; said pulling cable (one
extended from said housing) being connected to the right (or left) panel while said
housing being mounted on said tracking frame.

8. The panel operator of claim 1 wherein said gear unit comprising a pair of gears with
transmission angel of 90 degree;

9. The panel operator of claim 1 wherein said control means for motor stopping
comprising limit switch and triggering lever built inside of said housing.

10. A panel operator as recited in Claim 9, wherein said triggering lever comprising a slot,
said pulling cable on said panel mounting end being mounted with a stopper with its
profile bigger than that cable diameter, said slot having opening width bigger than the
diameter of the said pulling cable but smaller than that of said stopper.

11. The panel operator of claim 1 wherein said control means for motor stopping
comprising a limit switch or photo sensor or proximity sensor to send the signal of
motor stopping, said limit switch or photo sensor or proximity sensor being built
outside of said housing or built on a rotatable shaft mounted on the top of said
housing with connection by electrical cable.

12. The panel operator of claim 1 wherein said control means for motor stopping
comprising a current sensor.

13. A method of operating a panel comprising:

¢ providing a housing with an opening;

e connecting a pulling cable of a cable winding mechanism to a panel for rotating or
sliding;

e providing engagement between a motor, gear unit and winding means and

transmitting electrical power via a motor and gear unit to rotate winding means;
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e winding said pulling cable around said winding means, therefore pulling said panel

according to desire;
e guiding moving direction of said pulling cable through said opening with angles of 0-
180 degree.



30

' As the gap between the sash of window panels and the window frame is normally small, the
driving unit 1 should be positioned as high as possible to maintain the pulling cable 2 running
on a horizontal level to reduce the likely friction between the window panel 223’ and pulling
cable 2, particularly the stopper 2a. In this case, the pulling cable 2 tends to be extended out
from the opening slot 441” and the stopper 2a tends to touch against it, rather than 441°.



