2245389 This. invention relates to a renotely controllable door operat or.

i s %gpmmon practise to provide door operators for tilt type c22

type" garage doors as well as other clpsures such as gates 4&389
these operators are renotely controllable such that a user can cause

the closure tgropen and shut when the user is situated at a renmote |ocation

e.g. in a not b/ oy _algoaw f gpeeed ent
q wt‘h?‘user

operation of the closure but also provide securlty for the user as

does not havghi® ihSAREilRE ty, of his or r vehicle to operate the
closure. Wile the presé}nt |ﬁ§§%?|&gn trcgl at ege?lgt%ﬁyoﬁé?%’%ﬁl]f%}? lgsdlagn h a
variety of ARFKAE ¢ he fol | ow ng description will .for ease of ,reference

refer to doors espeC| ally tilt type garage doors. Known renotely controlled

operators, prOV|d|n t he necessary opening and closing operations,
suffer from a'b\f)as %'}'ra | €O nﬁ§PVRﬁ8vm€1°@1§‘emexa;tcarse fendlﬂl)lt

mount abl e i rEyg lamil(ﬁDMéﬂ‘l ayipd t gHra{ l%otﬂéoea‘éo%eﬂiowah

tend to be 4 r%l&%ksughgﬁ dfl dIey adut in order to aC|evec rect
operation of t oor s Wh&f “8 S po 1ys; these opraxaters saate as
when there xemetaky i conteoidiakd eowachs uphhy, H0Usd OWMRIPPYLY S Hied to
be re-set sQRdUERS ¥htRB Eﬂe |§ﬁ€+jc%h%];1 3: skilled technician. Thus 1t is
an object of the present |nve 0 provi a PESoL Py S2MatRT ate aoor
oper at or whi¥&fate ¢*§fl%de|°§ad|1ﬂy abhetor behddjlest ecSicl 6peratbrs

operation. notAcHWIIIBNIEH uvERPEnPPSHEEAEids SPARLNEITLLYE but
\/ also provide securJ.ty for the user as the user does not
have to 1leave the securJ.ty of his or her vehicle to

operate the closure.

While the present inVention relates to an operator for use
with a variety of closures the following description will

for ease of reference refer to doors especially tilt type
garage doors.

Known remotely controlled operators, while providing the
necessary openlng and closing operations, suffer from
drawbacks. For example most known operators are readily
mountable in conjunction with a tilt or roller type door,
\ however; they tend to be tJ.me consuming and fiddley to
adjust in order to achieve correct. operation of the door.
Also when a "power down™" situation occurs, such as when
there is a cut in the mains power supply, most known

operators need to be re-set sometimes with the assistance
of a skilled techn:l.c:l.an.

Thus it is an object of the present invention to provide a
remotely controllable door operator which is easily and
readily able to be adjusted for correct operation.
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bet ween the operator and the door can be readily and quickly disconnected.:
For exanple while operators are adjusjable for sensitivity (that is the ot
operator can sense an increased | oadihg due to an obstacle inhibiting
correct operation of the door) so that the direction of novenent of the
door can be reversed if an obstacle is encountered, situations can arise

where evgn F&nelSémdity conNt afty (A€o 0Qp erator 01sbeth§¥0'€ﬁ£’ drlve Mor e
comonl y however., di sconnecti on_of the drive is re uired ’)r/\fen there is a

pover doRRt¥eEN. M OBeFRLLT: nandodthe adany oE@F‘atB this end
it is coquboklp piiscohhettidd t i | t Foipolexdmiplas ahheaeroperatersrc&i-ey UEIt
whi ch [ ve.thal . r the
141 o0 COMRRGLEaLTE PR aLhal PEVELY FeARE U, 1B BREFANO G SRS e,
nmove freenylnqreagedaloadanq duastphendobstaglbe mhémm;mq rqumbnt ly of
the drivgpdpationHa¢etde ddorPSs8€ehakO b t@ﬂ'ed?@iéﬁ”%f%@éiﬂeﬁ'@ gain

unaut hori zed access to the area clgsed by the door can, by using a suitable
thin el oR§athe: 88Pr FaR; bel Be¥ersed é@ePnf P&ﬁtéﬁlﬁ ds t%‘?}gb‘?e’f?flt her eby
rel ease ;-.heuatﬂbhey canora ise dWhéQeC haten apdvepsepaiciemdie dgortiwanual | y.
Thus it anot,her jegct. of the. ipnventi t 0o provide.an arrangenent :

I nt ernal F OBt tlﬁe d‘?‘?vegﬁnl At q opergfo em?%ﬂ“‘BP%Vvdes“?"b er.

di sengagém@nnécthendnfvetme odirtive dbsr refuisredanvhenhathents edss and
advant ag t r e I beﬁ&e Nty t he

foll ow ngéggécrl pti o%ig girﬂién;% %g\ggnt&r.'%ﬁ abl'e oﬁ%&gﬁég %ir:%gnd
preferreEaE%blalYFrents of the |nvent|on Broadly in one aspect of the y
invention there is provided a = ' ' \/

To this end it is common to provide with tilt door drives
a lever on the 'trolley unit which connects the door to the
drive chain. By operating this lever th_e trolley_ c_£an be
disconnected from the chain thereby eiiabling the trolley
to move freely on 1ts rail and thus the door to be
operated 1ndependently of the drive unit. However, it has
been found that persons wanting to gain unauthorized
access to the area closed by the door can, by using a
suitable thin elongate tool, mam.pulate the lever from
outside the door to thereby release the trolley from the
drive chain and so operate the door manually.

Thus it is another object of the invention to provide a_n'
arrangement internally of the drive unit of the operator
which provides for disengagement of the drive from the
door. '

These and other objects and advantagés of _the present
invention will become apparent from the following
description of a remotely 'contrdllable b'perator according
to preferred embodiments of the invention.



drive unit for a renmotely controll able operator, the drive unit being
a?%cterlzed by a gearbox for transferring drive froma notor to an out put

sha sai d gearbox having a first gear i vingly engaged by an out put gear

driven by said motor such that the first gear is censtantly driven by said

not or when t .1 S _operatin utch incqrporating .,a second gear
coupl ed wit hgg?iggi¥| 18y oag ?Sgﬁﬁgnﬁghgbﬁelﬁvﬁﬁ gr Ifed® Rrpyiledian
sai d out put @héve, unhbr fobeanyenmptedyi ngntrailabjer a:lple&'amd:er reHd Yawfvé he
gearbox to § % t n.sa ars
wher eby thecggggndfalq{q ?gggéﬁgggizga V% a?\t ggg‘ngg tf&? %b%%ﬁ

said drive g@Eive ugﬁo’lﬂhat mgEpyeteoanheuspusushadsst sedd @@ thamilyg

obt ai ned. Acgofilrse gea? aeELeRfighyoadgagBachbyOhn! Batipute di&fn |
provided a drjy unltg accordi gb{r g ?I rst broad a?gec{adﬁ?e] rrve ulr§1¥t

bei ng i cropPdt sBEOL, RUH | ttﬁé gEsty 9/aki b9 rerstanglyefixiven
decel er ati onbpf gdid dmiotor wheehf ethe métort hes olbértingpita oNeE@PY

th ' . I 1ts_indicat t di
o open and EraetRBaRipHoR. Bdnd, Yedr | BBupied WiNF carfdamiTatteat ang
t hereby det eand nmeshebdgarwidth nov*elm':vte ofeaheconpled heitth bsadd rangsyt
means for stgpage, Oi:héﬁﬁhbéﬁ.%?h\ﬁ#é%%aﬁge géﬁasgé%%%%%fqa&g'} ceptrol

t he duration of operat I on it to oor cou
therewi th betBReHeBERAXA}E Qaysey TRiativhneyenert gbstween ﬁ@edjeﬁsmstpt i on

whi ch fol | onand esecendegeats bﬁeﬁﬁﬂ? tRet Becanaogeany iikg cd.lrtfé@dq% Ifbve
whi,ch: - Fi gure 1l is.a plan_view of teﬁg_’drlve um af t he renot el

COMI | abl e %%%r%?gr OBt §EqisRgadsment iHiht F3HE EFhUee98axS sé"’%{'\ec"ﬂi%ed
el evation vidmnivé thetgeaobbpubf shaétdcanebaneiffei:tE_vguyeobta:.ned.

According to a second broad aspect of the invention there
is provided a drive unit according to the first broad
aspect the drive unit being microprocessor controlled,
there being sensing means to sense deceleration of the
driving effect of the drive unit whereby the
‘microprocessor can determine limits indicating positions
corresponding to open and closed positions of a door
coupled with said drive unit, and thereby determine the
span of movement of the door, there being memory means for
storage of such span value whereby the microprocessor can

W control the duration of operation of the drive unit to
move a door coupled therew:.th between open and closed
positions of the door. '

In the description which follows reference will be made to
the accompanying drawings in which:-~
Figure 1 is a plan view of the drive unit of the |
remotely controllable operator according to the
“invention, ' o '
Figure 2 is a sectioned elevation view of the gearbox
of the drive unit of Figure 1,
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Figures 3A, 3B and 3C are three flow diagrans of the operational |ogic of_
the electronic circuitry of the operator, Figure 4 is a block di agram of s
the circuitry, Figure 5is a circuit—giagram of the m croprocessor, Figure
6Ais a circuit diagramof the relay drive circuitry, Fi gure GB is a
circuit diagramof the power supply CII‘CUItI‘y, Figure IS circuit

di agram of e __decade rcu Fi g he. iS ac cwt di a of the
sensor, Fi gurgqlqj’r_qss 3%;\' % df"ﬁ&r ﬂ[% é’i%%?’& oﬁg ons
circuitry, andpematrieongl) logic aofcthewﬂeq:hm‘grmn cifcuitey ofistthie
circuitry. In dj_,ance with known constructions of renotely

control | abl e c?or oper'ators for-tilt or roller doors a drive unit is
provi ded and tHighng ks ds. & ek diagram pfickhe ebYevitryeh is coupled to

grrechaglsmvwv fé)rgt LféSattélh?:é{pwrdi :@%ﬁr.]es% @Bé”hﬂéréﬁﬁ'oéé3§b9 01; tfr}et
oor or exanple wi g ti (o]o] e driv rive uni
has rmount ed eXtEES | §AoRs A ﬁdé%‘%& ad %ﬁgﬁeﬂ‘etoﬁhigﬁ e‘?ﬁQ)"aﬂé g\ﬁlf’ﬁ a drive
chain, this drdi\&fc\nhmyl being attached to a trolley which noves on a rail.
Thetrolley| ch u aset tr I n one
direction or SF% éﬁ %‘ 41 ggg{u?heglc?(%%? séga%gled é)%&%%e ﬁ’%’l ose.

The drive uni tciomauidines, a recei ver V\/m ch receives a signal. froma renote

operating devig ri-£d tge i £he & igwenthan hekakes
primarily to the drjve un:lm itse néf notdlt e act-uga?’ mahﬁanlasm E}% whi ch
drive from ¢circuitry,

Figure 8 is a circuit diagram of the sensor,. \j
Figure 9 J.S a circuit diagram of the remote
operations circuitry, and

Figure 10 is a circuit diagram of the install
circuitry.

In accordance w1th known construct:.ons of 'remotely
controllable door operators for tilt or roller doors a
drive unit is prov1ded and this houses an electrically
powered motor which is coupled to a mechanism which
controls the motor to effect opening and closing of the
door. For example with a tilt type door the drive shaft
of the drive unit has mounted externally of the housing a
sprocket which engages with a drive chain, this drive W/
chain being attached to a trolley which moves on a rail.
The trolley is at_tached to the door such that as the
trolley moves in one direction or another along the rail
the door is caused to open or close. The drive unit
contains a receiver which receives a signal from a remote
operating device carried by the user.

The present invention relates primarily to the drive unit
itself and not the actual mechanism by which drive from
the drive unit is transmitted to the door or other closure
such as a gate. Thus the following description will



" the drive unit is transmtted to the door or other closure such as a gate.

Thus the foll owi ng description wll Jelate to the drive unit itself

améZ not the mechani sm which transfers tﬁe drive fromthe drive unit to the

door, gate or the like. Referring firstly to Flgure 1 of the draw ngs there
is shown a drive unit formed by a housing 10 having a suitabl e nmounting

flange or tPélétéetjdL ’éﬁér e&hweuh%smeséﬁfcmabena@uw mBchatiidnpb! €

position relajive to e door. u one side of. the housing 10 and
the end cov‘@%‘”iZt%‘?l'asﬁ%r fabhe b@Eﬁ"? eﬁﬁ%dﬂ% g’éh\é?ra‘t"i‘%’él t9 thewders
interior ofgaté ¢pusha@glike.Located within housing 10 is an electri cal ly
powered notor 14 which has a drive shaft 15 extending therefrom A drive
worm 16 is mounted on shaft 15 and this engages with a worm gear 17

| ocat ed wi tméfnergiangbtfnrsjﬂ.y tol Figure ik ebér rehk f drawbhgshethemwentiison

wor m gear of t:’&b}iﬂ} CQ‘\‘,\}?' t@hl.@gastﬁyctéorhousi%e YR Mg %q_r(#mt%h

radi ally exten r h not only forman 1 nt'egral part

constructi o‘hubta]P veewnging pfhanggar withe aldkg cldt cwhezehyl | the
her ei naf t erndesfif§Ccliobedn e dRsftdEdmwveuleasieopdditisncrdladities 12

?pgnggaﬁgﬁt I‘gr%gﬁa E?grg{ ;eﬁd’? ‘;é’{%%rigsngn‘éggt I 2’& g’fdﬁ ﬁ?‘é?\’cf%%oilar %ff?al s a
l'ight bulb #Rermoemded coversol de 24nd| n13ccaiakecebektih nmEmeyed endcel y
FAMAIRRR Ut TN T T TS
area behind the door is lit. -End <cover 12 which is substantially the.
sam&/ iN  pocated within housing 10 is an electrically powered motor
14 which has a drive shaft 15 extending therefrom. A
drive worm 16 is mounted on shaft 15 and this engages with
a worm gear 17 located within gearbox 18. In the
preferred form of the invention worm gear 17 is of two
piece acetal construction. The worm gear has radially
extending ribs 17a which not only form an integral part of
the construction of the worm gear but engage with a dog
clutch as will hereinafter be described.

As described above housing 10 has end covers 12 and 13 and
in the preferred form of the invention end cover 13 is of
Oy a transparent or opaque plastics n_xaterial. Located behind
— end cover 13 is a light bulb 19 mounted in a holder 20.
In accordance with normal remotely controlled garage door
operators the light bulb is wired such that it will glow
when the door is operated especially in the opening mode
so that the area behind the door is lit. |

End cover 12 which 1is substantially the same in
construction though not necessarily materials as end cover
13 houses the. electronic circuitry of the operator and
this will hereinafter be described. '
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construction though not .necessarily materials as end cover 13 houses the—
electronic circuitry of the operatorggand this wll hereinafter be 4
descri bed. Cearbox 18 nounts, in Suitable bearings, a drive shaft 21
which at end 22 is mounted with a sprocket (not shown) form ng the out put
drive of the drive unit. Driven shaft 21 extends through worm gear 17 and

the wor Begedox 38 - ints, otgd aeuftaﬁléhskbraiagsA eele, P A céh@ﬁtl g1l ocated

on drlven shaft. 21 and onge agai af t reel at es W|t he dog

cl ut ch. Whighs at -engd; 33 nb%r %‘A‘tﬁé]dﬂb %I t?tcﬁpﬁé"%ﬁéadé‘% t fi2P Sr| bs 17a
]gf WOr Mmegeindy? . theV\VddthtﬂDgiﬁiwé cof 28hes dative tumitive Deiwéhyshatghaft ﬁl
ingers._ 24 arg of s engt at y r engagengnt Wit
ribs 175.% Ié’§§ﬁné% ﬁ%ﬂuéﬂ Pgi'gl %gg ﬁv%a ﬁﬂ& gﬁf\% gggg:hgglgng on its
coni cal foreedy sothiedls enuskatt, 2jf. teeth 26. For exanple there can be
eighty [err] teeth set at [err] angle and these nesh with simlar teeth 27
on the inside conical surface of dog clutch 23. A spring 28 is |ocated

within dodied uEdrteB 23d Rgdgeated Ln.8Fiven shakk 3di \AndognSS.  Spring
28 nor malgla\i nUr<Heset heldqeeelltyt cfbeé%tasvami:mm cile/ eddgg cz&wmh that teeth

26 and 27 do not ulde rovi ded |ng of- the
gear box SEE1&85e °f ge e?IrFt 4o %\ﬁ{ﬁ 1'rﬁlt e%fl’lewg%h‘&égnéﬁ simlar
cam teat7|a of0 woom apshr AX'7. otwhi.t‘nesdogr aolndoh @3 hisa albbevieoSﬁowbl chis

ot at ablygsaid ol bl ALK WR0RI0R-R0Y dle o BLERSA AR Ipheom ol ceve

31 and ex roug casi
accessi mYeﬂlm Imemgin i@ m@e%tﬁlﬁs lalrbﬁ F7as operat ed it caus\ey

sleeve 31 to rotate _

Keyed to shaft 21 is a drive dog 25, this drive dog hav1ng
on its conical outer surface a plurality of teeth 26. For
example there can be eighty 60° teeth set at 20° arfgle' and
these mesh with similar teeth 27 on the inside conlcal
surface of dog clutch 23. o

A spring 28 is located within dog clutch 23 and engages on
a face surface of drive dog 25. Spring 28 normally urges
the dog clutch 23 away from drive dog 25 such that teeth
26 and 27 do not mesh. '

Moulded or otherwise provided with the cas_ing- of  the W
gearbox 18 are a plurality of angled cam teeth 29. These

mate with similar cam teeth 30 moulded or otherwise
provided with a sleeve 31 which is rotatably and slidingly

engaged on shaft 21. An arm 32 extends from sleeve 31 and

extends through the gearbox ,,cas_imj- 18 so as to be
accessible externally of the gearbox.

Thi.ts as am 32 is operated it causes sleeve 31 to rotate
on shaft .21' which due to the mating of the angled cam
teeth 29 ahd ‘30 causes the sleeve 31 to move axially along
shaft 21. Sleeve 31 engages with an end of dog clutch 23



“:0on shaft 21 which due to the mating of the angled camteeth 29 and 30

cqﬁ;es the sleeve 31 to nove axially al Q_Pg. shaft 21. Sl eeve 31 engages with
an#end of dog clutch 23 and thus thi~s?axial novenent of sleeve 21 causes
the dog clutch 23"to nove axially against the ressure of spring 28 such
that teeth 26 and 27 nmesh. In such position drive fromnotor 14 is

transt err edayhae HRSh3 o 04d0 o loBOLTAGY A7 dhubbe #AG Gayf oh 23

and due to the nmeshing of teeth 26 and 27 to shafi.2 us an out put® drive
i s provi ded®tBtERe23pc VO %Il LY 8gaingtt the 'PresSHER nghgSPIHNG dri ve
a user can ppesatR Bhat3CedbhChé Cangc37shesne 31 to nove in the opposite
axial direction and permts dog clutch 23 to be noved axially by spring 28
so that teeth 26 and 27 no | onger nesh. As a consequence drive to the
drive sprocket sushdipasirtian edrive firemnemotomwf 1éndayi trprsfiedrednyda ng

drive from Hg%gigég?,%@v&h%o%t H_[lét artd AgsEh gga\?mnﬂﬁzt&ftﬁgatibgl %c]i}fli‘%ﬁle

I nternal of t ox the portion of arm Ich 1s extern
gear box can2Beand fveatedthedmeshing ofatdaath@mAnde27 etigi Bhadtg@ded by

someone W sthil§ AR SGELAE. dMiVE0YE Bréloaedatbothel BprackatLes %’i@'i@l the
door. In additipn ositi vecqﬁ\d easi | y_obt ai_nabl e neans of connecting and

a
di sconnect i ff BRBEHr &e | TUFITRRIATE ™ BR1F| AXivesh BReHNEaR7oReTaT&:d t o
provi de conaemt i32n whiskevausesioglebvéciB23tondiaird Veéndoghe5 oppitiddiiteg of

the dog clutch_and,.drive dog_ig readily. oktained jirrespective of _the
rel ative an%ﬁf%f %\?&&‘éﬁ’t".“ona@ tm%c °§nacg‘?#% ?g’g. L‘?h Ye RS2
arrangementaxiablyeiys sprimyl| 28e scoathalys teetin 12 dog AUtnh longsry
pr&@_’f”“ ng hésﬁfomAQWH‘ "Corffequence drive to the drive sprocket is
disconnected. ' '

As the means of engaging and disengaging drive from motor
14 to the output sprocket on end 22 of shaft 21_' is
internal of the gearbox the portion of arm 32 which is
external of the gearbox can be so located and shaped that
it cannot be readily engaged by someone wishing to access,
without ‘authorization, the area enclosed by the door. In
addition a positive and easily obtainable means of
connecting and disconnecting the drive is achieved. As
fine teeth 26 and 27 are used to provide connection
between the dog clutch 23 and drive dog 25 coupli'ng of the
dog clutch and drive dog is readily obtained irrespective
of the relative angular disposition of the clutch and
drive dog. | ' '

The gearbox arrangement also tends to "isolate loadings
from the dog clutch thereby preventing it from jamming on
shaft 21. Also as the dog clutch is always in engagement
with the radial ribs 17a of worm gear 17 there is no
requirement for the worm gear and the dog clutch to be
correctly aligned before connection of the drive can be
effected. ) |



shaft 21. Also as the dog clutch is always in engagenment with the radial-
ribs 17a of worm gear 17 there is no requirenent for the worm gear and tiwe
dog clutch to be correctly aligned beBore connection of the drive can be

ef f ect ed. In a preferred arrangenent a mcroswitch (not shown) is
activated by the clutch arm 32 so that when the armis in the di sengaged
position it will neutralize power to the electronic circuitry of the drive

unit. As stated above the drive unit is controlled by electronic circuitry
whi ch i s IRocht PYeRprRed arFangsmenty aARigremvitehri ém% showa)cit8ui t

board §5ab%1?3‘¢ﬂhe%yt QH&%(}%;@% hf@ sbsthéﬁnﬁﬁEh”}[Hhel 3m 1&%ﬁhe tSEaft
ext ends en of, hoy as to:locate in the
confl nes g‘F c‘g{l%?‘g‘i Pa?%ﬁlaﬂsd it Vﬁiieg’@“&téﬁéﬁ BYCE X%hebh@tic 37.
Locat ed elpetronicagietultrysof lthid drfivectuni&.such that as the notor shaft
15 rotates the hall effect senses each tinme the magnetic field passes over

it. The electronic circuitry for control of the drive unit (which circuitry
i s shownAsnsitateld aboyeakhieodnivie minjd d s )cantonldeditby elestreniccessor

40 with EE?&&E@r&aWhﬂ&ﬂ“f?“iééé%ﬁd w1ﬁﬁ£ﬁ08ﬁécéé$ﬁi 4@ .cardd esnSush System
timng, gountjng and a operatlons I nvol ved,i n system nana enent The

el ectroni® Fiire i} &?erﬁ%’é‘l"[‘-‘y cOPers 3¢ 1F'hé" Yo\ hg: the end
M Croproeeveer 48 21s ﬁiﬁﬂéﬂdﬁnurlﬁﬁaa Preokr i shafry Eiasa&*seﬁ&&nry 41

ahd Pg\r/\gg%ﬁb'%‘ylt%n }'@t](]f_il?ﬁ lé B%agniﬁt 's% [a).'ss%loaylocate wi gwer Supply
the conflnes of cover 12 and attached: to the end of shaft \‘/
15 is a magnetic 37. Located adjacent.magnet 37 is a hall
effect 38 such that as the motor shaft 15 rotates the hall
effect senses each time the magnetic field passes over it.

The electronic' circuitry for control of . the drive unit
(whlch c1rcu1try is shown in block diagram form in Flgure
4) 1ncorporates a microprocessor 40 with onboard ram, rom
and timer. Microprocessor 40 carries out system timing,
counting and all operations involved in system management.

The electronic circuitry essentially consists of the
following:- :

1. Microprocessor 40 - : - o
2. Oscillator 43

3. Electrically Erasable Memory 41

4. Program Option Circuit 44

5. Diagnostic Display 45

6. Power Supply and Power Supply Filter 46 (Figure 6B)
7. . Relays and Drivers (Figure 6A)

8. Receiver and Filter

9. Decoder Circuit (Figure 7)

10. Hall Effect Sensor (Figure 8)

11. Remote Opérations Circuit (Figure 9)

12. Install Circuit (Figure 10)



7. Rel ays and Drivers (Figure 6A) 8. Receiver and Filter 9. Decoder
~Gfreouit (Figure 7) 10. Hall Effect Sensoz‘gFﬂgure 8) 11. Renvpte
Cpe(atrons Crcuit (Figure 9) 12. Install'Circuit (Figure 10) The
m croprocessor 40 is an 8 biit single chip mcro cgntroller (68HCO5P1 or
68HCO5C8) and is connected to a power on reset citcuit fornmed by C7 and R8
to ensure the unit powers on correctly. The oscillator circuit 43 (X1, C5, C6

and R9) prodpg ‘ﬂ%ﬂ% LeAuizged forgni p
- Electrically er asallroklﬁ‘r ééé}% [ ?ch%necbed drlrg{e"gt Ié}' @% %hcm'pcr 6npr 0Cessor
40. This de’%‘%"ef%blﬁﬁlér rﬁésaﬁeseét Qp ﬁﬁﬂﬁﬂﬁﬁﬁ)or@n@asl%rmd nto a via

the set up g&weﬁsbnaaesbhe cIRFABHOFd R bt cenaﬁaarnaecteéléﬁrsﬁfseofme SET
UP HELD I N - Mot or sensrtrvrty (1 or 2 directions) * Spa

i.e. counts %E&?wﬁ???ﬁﬁ)?qrﬁ?EFea 1¥: Deceleration required to trrp t he
open/ cl osed sensing # - Direction of current travel * - Upper backof f

* * - * -
count + g Grofffafor elefuie 43 (RG,LET aRB o) producedf e o
to reach 70%MHzi¢chocherequired - fdhemecrapneeeaserpéogranned by the program
option at TP1, TP2 -
Electrically erasable memory 41 is connected directly to
the microprocessor 40. This device contains the set up
information (as programmed into it via the set up options)
\M/ and the operator installation characteristics of:-
SET UP HELD IN EPROM
*% - Motor senSitivity (1 or 2 directions)
* % - Span i.e. counts between two limits
*% ~ Deceleration required to trip the open/closed
| sensing _ . ' |
# - Direction of current travel_'

- Upper backoff count

- Lower backoff count

- Snow stop count

"Light time count

- Sensitivity increased %

- Motor RPM |

- Time for motor to reach 70% of its speed

* * % ¥ * * *
]

* - These values are programmed by the program option
at TPl, TP2. ‘
# - fThese values are altered during <the normal

operation of the unit
k% - These values are recorded at installation of the
unit.



# - These values are altered during the normal operation of the 7
unit ** - These values are recorded at installation of the unit. 10’:}
The programoption circuit 44.(R13, R provides three options for )
progranmm ng the eeprom 41; option 1 being for a roll door, option 2 being
for a tilt door and option 3 being previously stored. The di agnostic

di spl ay circuit 45 . prqvides (Li,L2,L3,L4 ,R4 ,R5 R6, R7) provi des
operator TBEoRHIRY nPBFHER| Girevdtuntt dRAgnoRI4k. Provides| Blireer ovi de
t he r0||OﬂbﬁgohadfOﬁfFmﬁgﬁﬂ?ﬁ@ddWﬂﬂgﬂEiﬁiébfﬂE} Speigﬁiﬂnbammy fUF

Di spl ays [ y. hil e . power I S connecte en: L

Di spl ays \%h%%gée?f %(sa’ ooo%tf-l?%_%opegpgs&?rl?&e?’:ft;&’?r angy optdeR \thenever
t he power bedsghpravionsdy stozed.no keypress has taken place Qbstruction:

Di spl ays whenever the door is on an obstruction Error Conditions
Obstruction flash on power up: Shows uni t has not

been progfifined B3RIAOSHIC or rdisplayst rucirowit| ash4shen iprtatvidigs essed
Mermory chicpif, ail, esen4Re@r ogsageOaghr uc set . sim. ne VR

Hal | eff_ec({:me?’raor . %o gaun?sf_rﬁgfﬁhzgt orf,’rg{i}tgﬁ%§_rm?%érf%%ée?he%s%&mn

information an unit diagnostics. The LED’s provide the

following indicators:-

LED INDICATORS

Power on: Displays continuously. "while power is &‘{
| |  connected

Open: _ DiSplaYs_whenever the ddor is not closed

Reset: D;splays whenever the power has'been turned -—

on and no keypress has taken place
Obstruction: Displays whenever the door is on an
" . obstruction o
. R .
Obstruction flash
on power up: Shows  unit has not been

programmed for a tilt or roll.
Obstruction flash '

when button pressed: Memory chip failure. Reprogram |
Obstruct and reset - ' \_}\_J
simultaneously: Hall effect error, no count from

motor, either motor overheat or

_ hall effect broken.
Obstruction and reset

alternatively: _ . Same as simultaneously except
' - unit is trying to be reset.

Reset flash: o Microprocessor dead.

; E l. ) .

Open: | Indicates'progrém occurred okay

Obstruct flash: Indicates dead memory



hal | effect broken. Obstruction and reset alternatively: Same
* as; SI mul t aneously except unit is trying 124 be reset. Reset flash:
MWoprocessor dead. On Programm ng Open: | ndi cat es program
occurred okay Obstruct flash: | ndi cat es dead nenory Anot her
conbi nation means it did not rprogram The power #Sltpply 46 (see figure

6B) consists of a transfor rTErAﬁgtﬁgi.Caoﬁgﬁﬁggioﬁhﬁegﬁgngtt 81&6%@ a
varistor H to limt transients on the mains, rectifiers D1, M4, D6, to

full wave rectify the supply, CIPRAY*®®6 to filter the dc supply,
I C3,1C5,C2,C3 and ¢4 to regulate the dc supply to 12VDC and 5VDC. One side

f th uppl d d

Figure oAy conp:i BaReR:. ShEbly 88" kpedn SToffe B nc kbR s BIl 13,
control | ed virans€oopeocedéor whiichantedhcese| &he RmadiRs3 i t AISVAR N or
in two di ffe{r&?ifﬁbi-eﬁ&' %Fegﬁﬂ'lé UEPaBE;én‘EQUHrP%é'ﬂQinég E&%g.ﬁ lyer

(not shown) is also connect e same printed circuit boa OW Nng
function:- AD1, DR@B@m@BaFPvﬁuj-bsﬁﬂVﬁaFGF’tlﬁm EhepsapPlyupCl pad (GA6 &0

ZI glna:c partsfﬁlterREhE?ﬁé 8ap ?1? Idtea ttcrﬁr L eanes quache&o}‘ &%@uqaﬁﬂee&rﬁ
rrpller O .l NCrease e a ITu e S na ul .se
detector t8¢ sb‘lp@éﬂcém Jtr% %IVDFr'ansﬂg?t 5&88 d’e%) E}?ﬁnﬁpppigfe is

decoder ci rcubhnéEtgdrto?QrcnndLstl ng of R49, R39,

_ The relay driver circuitry (see Figure 6A) comprises Rl-

\\ R3, 01-Q3, RL1-RL3, D2, D3, D5 and is directly controlled

' via microprocessor 40, and the relays RL1-RL3 switch the
motor in two different directions and turn on a courtesy
light 19. '

" The receiver (not shown) is also connected to the same
printed circuit board following function:-~ |
A. Regenerative oscillator which picks up the rédio
signal parts | _ N
B. RF band pass filter to remove unwanted frequencies
c. Amplifier to increase the amplitude of the signal
D. Pulse shape detector to produce the serial
Oy transmitted coded signal.

The decoder circuit (Figure 7) consisting of R49, R39,
C33, C34, IC4, SW2 decodes the serial data stream from the
receiver and compose it with the switch settings. If the
settings match then a signal is sent to microprocessor 40
to operate. The security is set by SW2 which gives
approximately 19000 possible combinations.

As shown in Fiqure 8 Hall Effect 38, R14, Cl1 comprise the
magnetic state pickup and filter. This circuit along with



s

C33, C34, | C4, SW decodes the serial data streamfromthe receiver and .~
conpose it with the switch settings. lbj the settings match then a signalwss
sent to mcroprocessor 40 to operate The security is set by SW2 which

gi ves approxi mately 19000 possi bl e conbinations. As shown in Figure 8 Hall
Ef fect 38, Rl14, Cl1 conprise the magnetic state pickup and filter. This

circuit ah@n&a\gnbhnc méermcﬁwvﬁémﬁ%rapﬁaeées&crmr%%iﬁ Eigd wth
five pulglbquor each turn of e notor,. Figure 9 shows D2, R12, Cl15 which

combi ne F T Uh LIS a?’?%rﬁ"qcﬁp'ut and filter which is a short to

earth to operate. Thi s |nput goes an external connector al ong

wth n d t n i ices e.g.
coded | g%i&hz\;él ?; ng'fer]é% ?:\gcszelvs\}glf&g)ﬁgﬁg'#hgl 5{}@ 1 here are
shown Riemdtd omZatSmsmmmranﬂdéulh@mmm y.smgnall'mrtto to
mcroprog?,?@?r t hr ou | n uti.ne. me the
magnetic fireld %ﬂss‘gbsé%%\%ér t heg}?‘jf% eif!?m S%Béné)cr‘%cgr o%’gss%#:eggnlh%cr enent s
i ts courRRRREGKOHnALINGr iWidhshgrrths ?§dr oldVi ndcsukn adliewopthet he door

or decr Qﬁ&ﬁéctién COENbther faditids 16.95 €6dedi Neckychvdimt bheodoor is
cl osi ng. nting is continued until a stop condition is detected.

M cropr & TN TR HFasures the time between each successive count
whi ch provides a neasure of the RPMof shaft-15.over five counts.

Li kew s rece 0 r pe ve ten notor
count's B o8- FIgure) AP CPHEES po8_ dnoyi K, R3tEE Chia on i o
det ect edwpbein previdaadheccregrssantht signaksr ot mcrzpnmpmw nmtfed time

such as @35 'Ehx?ouél{'elts installation routine. J

Each time the mégneti_c field passes over the hall effect
38 microprocessor 40 increments its counters by one if
drive shaft 15 is rotating such as to open the door or
decrements its counters if shaft 15 is rotating such that
the door is closing. Counting is continued until a Stop
condition is detected.

Microprocessor 40 also measures the time between each
successive count which provides a measure of the RPM of
shaft 15 over five counts. Likewise microprocessor 40
measures the difference in speed every ten motor counts u
which gives a measure of deceleration. A motor stop
condition is detected when there has been no count for
more than a pré-det'ermine_d time such as 255mS, i.e. the
motor speed has dropped below 0.25 RPM. '

The circuitry shown in Figure 6A provides an open relay
RL2, a close relay RL3 and a light relay RLl1. When open
relay RL2 is activated the door travels in the open’
direction whereas when close relay RL3 is activated the
door travels in the closed direction.  Light relay RLI
turns on the internal 1light 19 whenever the door is '



"not or speed has dropped below 0.25 RPM The circuitry shown in Figure 6A
provides an open relay RL2, a close relay,RL3 and a light relay RL1. \en
ope® relay RL2 is activated the door trabels in the open direction whereas
when close relay RL3 is activated the door travels in the closed direction.
Light relay RL1 turns on th&-internal |ight 19 wh&féver the door is
operazje?. Mpémau:.essmci-&]?m\e%o&-hml Qllaves fthea mrzmudebnr rﬁd}.eda
period (e. | V. t oor, S & t

novenent . eel‘ie(;{n lﬁlﬁ%e ci aec’if[{q P§r (Yo%r polr@?@e%gﬁ Q?t? égEED S.
LED LI i ndi dm&s'ea@ned Hdhed @nd |cef o.rhsnmmnw goes off when the door is
in the cl osed position. LED L3 indicates that the door is blocked and this

is detected by the "sensjtivity", function. LED L3 lights and rempins Lit
until the ndie dpeckronic |Er¢uitryi aksesinperrorates w Rikralkty nof

" eﬁr n Wﬁde"LEDNB?l.n PORED mza?almad;ets? st dehdeguart 1Tshl®é:EQg|ldgbh§yuntl I
either the insta utton ereipafter scri be i S Jar.esse

transmtter 9PS% r?ﬁ%ﬂi{h t %x%%rﬁﬁltgﬁanﬁs tQ§#%&ﬂ %#ngad

Fi nal | y LED inidistesaykhathathepdomr iis dipdket] tand hehis | i dnetectéd by

I ndi cat ed ahlque re r mary -
door types. t{f}} .eseeq{#'soﬁ”t])ié!yz'xter%%lrﬁ fpr&%::ﬂ;&m%méée%rg&n ary Jc‘i“\%rf%'%pes
For exanpl e,untiid ;#hem;re}:t wreratderoe tilt/jamb garage doors and roller

garage doors while a secondary type can for exanple be a hinged or sliding

gate. The nenory 41 contai ns four door. dependent val yes. These are:-
LED L2 indicates that the drive unit is in a "“learn mode".

x\/ When power is applied to the drive unit this LED lights
until either the install button 42 (hereinafter described)
is pressed; the transmitter T is operated or the external
switch (not shown) is_pressed. .

Flnally LED L4 dlsplays that power is applied to the dr1ve
unit.

As indicated above eeprom 41 is onboard.pre-programmed for
one or two primary door types. It may also be externally
programmed for secondary door ti{pes. For example, the
primary types can be tilt/jamb garage doors and roller
garage doors while a secondary type can for example be a
N\ hinged or sliding gate. ' "

The memory 41 contains. four door dependent values. These
are:- '

SPAN : _

The distance the door travels between the fully open and
the fully closed limits. This value is not a limit but
only a relative distance.  Hence when the power is turned
on microprocessor 40 does not know exactly where the door
is. This means overruns once the power is turned off that



SPAN The di stance the door travels between the fully open and the fully .~
closed limts. This value is not a_kjmt but only a relative distance s
Hence when the power is turned on m cr%processor 40 does not know exactly
where the door is. This nmeans overruns once the power is turned off that
are not counted are not required as the drive unit always | ooks for its

next |inate H5RISEouMtéd Altes notdlreRuired Caé Cthet &¢ivey unThCifpfLssor 40
upon ins a(l)l at Lon .€nd | l-rengnbered until the door is reinstalled.
Thi s val IOF% £ chFat R¥Rs14™hEr cent age of the | owest door speed and takes

i nt o accRENSIBIVIPYwer fluctuations or any slight variances in operation of
t he door REC ThES | I t ' | It roup
whi ch di?%%i on %'gﬁ)yt rg'\%el c‘lgr]f(z"m:'1)6'[t%|as _??%r(ejlaigg%ﬁfj?%%gsyﬁe 38’& ravel s

t hr ough ingtallrtieni naadyoi 8 wremenharrdhi eWntili s thee nfgopoi nts
DECELERAdé{hs i Fed s f PhiBDTR14QONE (i1 slefatdd ¥8| HepeicRntdde @S been
changed €€ wi_| | hg;génafter b des&rlb d. Not illustrated in the draw ngs
are the FR@elo¥esk, A99L Sk and, iate,accaunt (ap¥: #9YeT n

accor dantruetaat komsnori rany tsyight waridbakcescdn ropérst todoaf opes at or s.
To furth&&ogescribe the invention and the operation of the drive unit -
reference Wl be nade to the programme logic relative to the acconpanying
dr awi ngsRIBREBI@NNng to the install node (Figure 3A) this is a node

This is only a flag to remind the unit on a power up which
direction to travel in. It is stored each time the door
travels through a pre-determihed point which conveniently J
is the mid point.

DECELERATION

This is for most doors the default value unless it has

been changed as will hereinafter be described.

Not illustrated in the drawings are the receiver and
transmitter circuitry as these are generally in accordance
with known circuitry for remotely controllable door
operators. '

To furf.her describe the invention and the operaﬁion of the
drive unit reference will be made to the programme logic N
relative to the accompanying drawings.

Referring to the install mode (Figure 3A) this is a mode
which is only selected when the 1learn LED L2 is
illuminated. In this mdde two options may be sélected,
one being a new installation and the other being a powéi:
down. '

The new installation mode is selected when the unit is
first installed and accordingly all other modes are locked
out. This mode is also selected when annoying door



“which is only selected when the learn LED L2 is illumi nated. In this node
- two.options may be selected, one being a,pew installation and the other

beﬁﬁg a power down. The nem/installatioﬁ’ de is selected when the unit is
first installed and accordingly all other nodes are | ocked out. Thi s node
I's al so sel ected when annoying door reversal s occur as usually it is

necessary t geveisalisdBur as apsudl M t it VisUaeckBshalty ites rdprigeemhé e

door is plaged (step ..n the open position befaresbegi nning operation of
the install %d%.ensllﬁgt)vﬂgye\‘f@ﬁf‘et‘hat the door is not open the install

button can be pressed for nore than five seconds. =~ As a result the door

Will start tyg agen t d et POt | ssreaghed by
the install button 'gglg}-iéf?eP%é%e%fﬁefhel%gggglggdt ?ttoéﬁggo o_é'lht ﬁgt he
instal | but (Ren spesibien beforeaheginning hpperakaoncf t khe nkns¥alhode.

As a consequRiges ! e MY SRIENGRS: (€nd 'ANSE 18 hbe agm.i i freptd Pp and
the cl osed position or |imt is detected (step 1) hy the driye unit when
the decel er P HSBheRe gPESEER; foT I %-Eg?nl 5&5?# REPRIS t he AR om

I f during thhesulfetthiel dooxr Rillt startegohepenand ican deorstippdd oricé s
very heavy it may bhe necessary.to_increase the deceleration value. This can
be readily zftchm .e‘%lﬁa%' b@ofﬂ' 1 nbst ﬁsaFﬁsﬁaﬁY b'feH? oﬁnﬁﬁ?ig ?‘H&%ﬁ’m fb?gng

| ooki ng for neleasledsed |imt.. This new value is then stored in the eeprom
for further power downs. Once the closed Iimt has been detected by the

unit a non- alterable_backoff value is renoved fromit. Having reached the
cl osed posi Widh tthe RRRT ndny §her open position the install button is

pressed momentarily and this commences the install mode.
As a consequence the door commences to travel in the
closing direction and the closed position or 1limit is
detected (step 1) by the drive unit when the deceleration
becomes greater than a pre-set level held in the eeprom.

If during this operation a point is reached where the door
sticks or is very heavy it may be necessary to increase
the deceleration value. This can be readily achieved by
pressing the install button while the unit is looking for
its closed limit. This new value is then stored in the
eeprom for further power downs. '

N once the closed limit has been detected by the unit a non-
alterable backoff value is removed from it.

Having reached the closed position the door now starts
travelling in the open direction 1looking for its open
limit as per the foregoing. Once the open limit has been
detected (step 2) and stored the door recommences i_ts
closing operation and senses (step 3) the worst
sensitivity points, i.e. where the motor speed is at its
lowest. Once the door has closed it will re-open looking
once again for the worst sensitivity point (step 4). If



travelling in the open direction looking for its open limt ‘as per the,.
foregoing. Once the open |imt has ?een detected (step 2) and stored &b{e
door recommences its closing opera# and senses (step 3) the

wor st sensitivity points, i.e. where the notor speed is at its |owest. Once
the door has closed it will re-open | ooking once again for the worst

sensi EéYth&rfodﬂhﬁét?&xé% .cldding @ g&r;;éhﬁ.rﬁdlg 6&1@:&3&.&5:& ngtlaﬁr&penl nlg ht
operation extra sensitivi re U|re i.t ma acing a sli — -
Dot ri BEPBRELPEETE e | mARireR, cREnBaY 8 (83088 oBKo PLYPEDSod ho O
reducedlbghhssreStngcm_rMarremQ ofthere diimr mavemgntonpl etleikédisecycl e
" & oPRgRERERy1 €] A 152, Qs iy hRTSLERS® didene SO e Oben, LT

- Cose open sense~+ 0Se sense) X Y% These
two vafl@es.are then stored in"the eepromand the unit is ready for use.
This is indicated to the user by the l.earn node LED L2 ceasing to be

i | lunminated. As stated abqve the second -0 t|on see ure 3B) is _a power

down aﬂﬁ"%ﬂgscﬁﬂHéet§ ds Hhd& SY ke MCE? ries Oaen swit ched
of f andakthbatibhe thesenbeiag:er external svm tch 1s pr essed. Consequently

It is Qften th@pai tgﬁltnggn \t/\g?gﬁtsaniﬁgége wi |l not even be noticed by the

oper at PaBr Ts dccurred with the door open or

cl osedSenee=t Mexﬁ.maInsnft { opevnr senser racloset slense)act ¥t ed furt her
operations thereof will be |ocked -out. The door will comrence travel in
the direction it has furtherest to go (step that is if the door was

1
| ast cThesd (weh YRlyes| aggerthen & @é’eﬂer%‘a Lhﬁl |@eRpYOR s andy\ e ng iUs

unit is ready for use. This is indicated to the user by
the learn mode LED L2 ceasing to be illuminated.

As stated above the second option (see Figure 3B) is a .
power down and this mode is selectéd at any time the unit’
power has been switched off and either. the transmitter or
external sv)it:_t:h_ is pressed:- Consequently it is often the
situation that this mode will not even be: noticed by the
operator or user when a power down has occurred with the
door open or closed.

Once the transmitter or external switch is activated

further operations thereof will be locked out. The door N
will commence travel in the direction it has furtherest to
go (step 1), that is if the door was last closed then it
will open and vice-versa. While it is travelling it is
looking for one of its limits as described above except
that it will use the saved deceleration value. o

Once it has reached one of its limits the CPU w111 then o
carry out the following calculations:-

Open Limit = Bottom Limit - Span, or ' -

Closed Limit = Top Limit - Span.




Fooking for one of its limts as described above except that it will use

t he 'saved decel eration val ue. - %ﬂ)l‘t has reached one of its
limrts the CPUw Il then carry out the fo wi ng cal culations:- Open Limt
= BottomLimt - Span, or Closed Limt = Top Limt - Span. In these

cal cul ations the span used is that whi ch has been retrieved fromthe eeprom

along with tmt&fé&'téaviémmfbﬁeéreé aps) YSédieps that twhish WREepeane
node, of ..i.he dri ve unit, .the

Fi gure 30, the no 0 eratl 5

notall  mdd eyt EEeR ke ¢ Hongnvi BrfEhs. Sansitivity ABd
oper ati ng neisecladatidn ocralded he transmtter or the external switch wll
make the door travel in the opposite direction (step 1) to which it
travell ed | ast. Thus if the door is open it will close and vi ce-versa.

Whil e the dday RLtsnomumg mode héseen Fagre t 3§es ¥hich odsy athensnexmal
follows: - (igperating NfolR! Oéfr%\h%l UBE998 airficouRhed aiskd S moaef 0RLi nued

until a stop condition 1s reached hence overruns are al vvaa%?s; counted. (i)
Alimt chedieGked Qut sanid %yPﬁY’EFoSPUBeé%IdeLFGCtF@P eddh thRIROERREKI ng

t(r)\ sEe i f tmpeitaﬂdu@s Hede hetctoivatofon t Sot | Nthé . ﬂéa%émttef\ <sgn3thew ty
check is carried. out r tor ed .bei n contlnuo
checked to SXFAL | ﬁw*?%r%fg mgﬁﬁ %ﬁ'g‘&&’ rz'%aé'grjrsﬁﬂ § BPYRL g’ | f
it is slowerdidesmtidre (step 19 Simpphﬂchndtorﬁr.;aveiﬂfa@e]dast.thﬂ‘mm)rlﬁ/as

closing. Wi, WQGK {FR el Wi LY fodd | A W ilverdd . the door s

bl ocked within

\/ While the door is moving in the run mode it does five
operations as follows:-

(1) The motor revolutions are counted and this is
continued until ‘a ‘stop condition is reached
hence overruns are always counted. '

(ii) - . A 1limit check is carried out by microprocessor
40, for each count checking to see if the door

_ has reached one of its limits. '

(iii) A sensitivity check is carried out by 'the
current motor speed being continuously checked
to see that it is greater than the stored
sensitivity value. If it is slower then th'.e'

U, - motor is _Stopped and only reversed if the door
- was closing.  The block LED L3 will now be
illuminated. If the door is blocked within a
predefined distance of its closed position
microprocessor 40 will call it its show stop and
only display the blocked LED L3 without a door

reversal taking place.

(iv) If there has been no count within the last seven

| seconds and the motor is still turned on a fatal
error will be considered to exist. In this
situation the motor and lights are turned off,
the blocked and reset LED’s are simultaneously



predefined.di stance of its closed posi tion mi croprocessor 40 wll call it
Its show stop and only display the QIIg(j(ed LED L3 without a door reversahe

t aki ng place. (iv) I f there has been no count within the |ast seven
seconds and the notor is still turned on a fatal error will be considered
to exist. In this situation the notor and lights are turned off, the

bl ocked and reset tEiiKed @nd Nthéadis! #ill ficashpd aqehé haegdoge will not
be able to be restart wer_has b en turne off.. Thig fatal
error may for exanpfe %E%%ugﬁﬁgquzg\ﬁo R FHys™2 E’ﬁ e ‘ﬁren?ﬁ)t #EStaI li ng
or a broken hall efhest fatalorerror) may folr cgtalpma abeé nmused cheycki ng
will be carried o n r Ctnﬁﬂ: tai e, t reset LED
will flash and thg{:ﬁﬁ qﬂhn@%n %&%{i}on tgegﬁyt r?gée%)eé&lla%po%r %ff I f -
in such a situatiopreken rkakl effiect BENRSOXhen the power is turned on again

it means¢gjat the PRIPFymbEsS a%e%éﬁlg*'phﬁ@cﬁﬁﬂg”%ilbe Bt dappileio the

manuf act urer for servicing, Thus the ectronic circuitry which controls
operation of the dP¥yeaRdi %feﬁHbF€§°Fhéso§&tﬁ°§re AHAREHPe Fhetal | ed

and adj usted wi t hopés@byLEDWil®nEl&shg andndthe direit aabustneeépohdl ng
required. In fact jn the nstall gtrﬁet he mcr%proc%?sor logic_ and-

control results Tt &f pgceé:&eg nPOYPL ¢ Hg dnit? n2a power
down situation osi:tmetlom hthe mstet LED | flashesswien sﬂ:he power

oo e Svare” e AR O Bkt U SRt e Yy 402 v
even being aware that suc
been corrupted and must be returned to the
manufacturer for servicing. ' J

Thus the electronic circuitry which controls operation of
the drive unit enables 'Ehe operatdr to be readily
installed and adjusted without. any time consuming and
fidley adjustments being required. 1In fact in the install
mode the microprocessor logic and control results in
automatlc adjus_tme_nt of the unit. Even when a power down
situation occurs the unit will re—-establish its
"adjustments" and quite often this will be carried out
without the user even being aware that such adjustments
are required. The same situation exists when the door has
needed to be disconnected from the drive unit as once the N
door has been reconnected the drive unit will, when next

activated, go through the power down mode and the limits

of operation will be set without any input from the user

or a skilled technician. ' '



are required. The same situation exists when the door’ eded to be
d|,§90nnect ed fromthe drive unit as once e door has !i ﬂﬁﬁﬂﬂ the
driwe unit will, when next activated, go through t he nd
the limts of operatlon wi |.I:sbe set wi t hout any’ i gput fromthe usér ér a
skilled teclmiar 3E cLAIIAISME CLAIMIS: - 1. Adrive unit for a renotely
control | abl e operator the drive unit be| ng Characterl zed by a gearbox for
transferring driwe r qlg_lear ox_having a
first gear gi’l Vi \r%:]ly engagl{eggug fég outp {:‘8{! rogl\}:erﬁﬁbly sal dg%FS O&uch
that the firhe gerives Mamﬂmwrlma@}%w%Wr whegeabomot doxi s
operating, aredndfdrtiNg’ 8ioki Feom seeclﬁeéoﬂeea GRAURhADW tangpLd B

gear and neshabl e W|th driv Jg§ear coupl. ed sai d out put shaft t ere
bei ng oper atdSAFRAE Ra ‘b’degaﬂ)l % e9RAF| 9rb’l’l’t‘ﬂ g%%gﬁgﬁdtﬁycél}séuﬁ:ﬂué& ive
novenent betgean dmdehl sy aaddsesotdrgaearch WwhatbtHehefiesengegenr iiss

caused to m%:\éel% f@y{vgﬂ egg??%?% ve\MOt Sal“ﬂleg{l vehgear ?uch t.hat

drive to the o can be Iyotalne. dfit as
clained in @mamtl;nmer 8i relatich f incorpadatdognda gsecendr egethpbeupﬂyed

coupling m%%ﬁ“%'&l@aklg%% fg[eﬁi' agflqseme ﬁﬂ%}g & Sef i) QRYRIE Ig\@g%n

sai d second gear. i s bath neshe not nes Wth sald drive gea

drive unit £OURlAdedith ceaifh 108FPRtwERATH { fidiare s Deilag ngpeEatdnghi ch
urges sai d sRGHY dRaraLd @it@ieﬁaﬂlng 6§n{:ﬁétgéafboﬁat6 dal¥e #8ahti%d d

operating neans be| ng, oper abl e t, rust said cl tch such as to

over come t hQemeRt gpegwgeanbls %ngfolfr’é%‘h _secgngr iIRALFhi ¥ %%eEYal in

c &\T 2 whers=domshi gear is caused to move into and out of engagement
with said drive gear such that drive to the output shaft
can be effectively obtained.

A

2. A drive unit as claimed in Claim 1 wherein said first
and second gears are coupled by coupling means such that
ﬁhe"first' and second gears remain coupled when said second
gear is both meshed and not meshed with said drive gear.

3. A drive unit as claimed in Claim 1 or 2 wherein there
is biasing means which urges said second gear out of
meshing contact with said drive gear, said operating means
being operable to apply a thrust to said clutch such as to
(Y overcome the effect of said biasing means.

4. A drive unit as claimed in Claim 2 wherein said
coupling means comprises fingers which slidingly engage
with engagement. means carried by said first gear, whereby
when said clutch is caused to move by said biasing means
said fingers move relative to said engagement means but
remain in contact therewith.



coupling nmeans conprises fingers which slidingly en a e wth en agerren —
neans carried by said first gear, ;éby when st{mm llmlﬁ sed tO
nove by said biasing means said fing ane rel agenent
means but remain in contact therewth. . A drive un|t ds clained in
Claim4 wherein said first gear and said cI utch are rotatably nounted on

sai d out put sBafirive unis @&s wdaimed dn dlaimd ivhegfeim saihefirstsai d
first geabarl raeﬂdlds‘aad r@m@éﬁyarélﬁaeaeablyl Routiticd o WdRa SGhfpeIagenent
means drive unit as claimed in Claimb5 or 6 wherein sald second
gear andsgétf& *drive gear are conical gears, said second gear being carried
by a housing from which sai d fingers extend. 8. A drive unit as clained

in Caim.7 wh ' east_one.fixed cam
surface gﬁd aw&bl gﬂl%prrgarﬁa %a‘fgﬁdg 39“[%9% S‘f@’f%%‘it%%"@ f%ﬁ? out put
shaft, sgmearrmv.ab[ladelsenﬁ'adlhé.\lyngdaspasqde witbeh whighdsfébrmm said gear box
wher eby hle nt can be rotated and as a consequence of at |east
one cam %ﬁgla%%ﬁ% g’f ngéa?%enovabl e el enent engaging with said cam surface an
axi al nmovenent is inparted to the novabl e el enent. 9. A drive unit as
“claimed 7 O ai @A whapi a@ecaalineastinomaqmw&f o awhéréiheghall v
formed wth a housing of the ge . Adrlveuntas clalrredlnCIalm
7 or 8 wWREFEDR (IRAD ngingsari‘eé @r.}.geagg&rl RFS 068PEGANI 19AFF § heShdBsi ng
whi ch cageicondsageasebeihgecarnbedi dbyengahemsiinign Saosl cihivh geaid

fingers extend.

. <
8. A drive unit as claimed in Claim 7 wherein said
operating means comprises at least one fixed cam surface
and a movable element sliding and rotiatably located on
said output shaft, said movable element having a  handle
which extends. fr.}p_m said gearbox whereby the movable
element can be rotated and as a consequence of at least
one cam follower - of said movable element engaging  with
said cam surface an axial movement is imparted to the
movable element. |

9. A drive unit as claimed in Claim 8 wherein the at
least one cam surface is integrally formed with a housing NS
of the gearbox. ' ' o/

10. A drive unit as claimed in Claim 7 or 8 wherein the
biasing means is a spring located within the housing which
carries said second gear and is engaged with said drive
gear. '

11. A drive unit as claimed in any one of Claims 1 to 10
the drive unit being microprocessor controlled, there
being sensing means to sense deceleration of the driving
effect of the drive unit whereby the microprocessor can
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141. A drive unit as clainmed in any onegf‘ Cains 1 tﬁtﬂﬂmg ' uni t
bei'ng m croprocessor controlled, there Ieithg sensing m m””"I
detel eration of the driving effect of the drive unit whetelfy thew " b
m cr oprocessor can determine |imts indicating positions corresponding

to open an 0Sy 4.1 f o o] WY t Y 1t, ,and
t her eby de?%&n?%gf? %esjé%g#%f cﬁ'r_rrtl)(\f_}'ééjrrétgal'%.'n%f %sgﬂ: ‘(’)}%é& t%g}%ét?eﬁ% rm‘fgl
neans for sIpRRGENGfclesedspesitirne afcAelporheonpdedpmidds dhe canivantrol
the durati omnpf, ORBRAUHEY&Hy t 88tE8EhiRelUiHe { SpaRY B £a HIARIMEPLPLEd the
therewi th between open and, ¢l osed positions of the door. 12. A drive unit
as cl ai ned 9% aitﬁ'F‘ff g ERR LY e MG ng%ssité’ré‘gﬁalq eFPEBt sRaRor
associ at ed walite neheetby thensmitomitesanmmeas ucaherslt Rheotdidaicf a

drive neans_pf rd ve Ity 13,0 A drive unit | ai n d ai 1 or
12 wherein ?ﬁeoklégaod'rog'ce‘ggorﬂ}encflﬁég aﬁ%et[‘mttgr' xgﬁY%h%i ﬁg%ﬁerﬁ%‘ltﬂ% t he
drive neansthexewitly betwWees openaand chesedoposdtipes edidtiecdamant s upon
the drive neans rotating such as to cause the door to close. 14. A drive
unit as clainmed in Caim13 wherein the m croprocessor _includes a timer

whi ch neasut®s the 4548 pddidenaSucetdimed dounCdagi shid WwheredR. the A
drive unit sén€ingmeskdrs Cig nalhaler iffddte BeAEOR' (ESSGOLiatEg! Ugbsh neans
to cease operat|€n of the driyve li?n.'Lt g/hen t he t!Fma gg:tqmeentc unts %f

det er mi ned BYIREFHCt MBRRS FILALBRHANCIMBPEFEFAFRi AR i FREETEOR A i Fe
unit as cl adnideimeghai of 16hehdriéve uhdtnenory i ncl udes storage neans for

storing an indication of the direction of novenent of a door coupled with

the drive unit each tine the door travels through a predeterm ned
13. A drive unit as claimed in Claim 11 or 12 wherein the

microprocessor includes a counter which increments upon

the drive means rotating such as to cause the door to open
and decrements upon the drive means rotating such as to
cause the door to close.

14. A drive unit as claimed in Claim 13 wherein the
microprocessor includes a timer which measures the time
between successive counts by said counter.

15. A drive unit as claimed in Claim 14 whérein the
microprocessor includes means to cease operation of the

o drive unit when the time between counts as determined by
said timer is less than a predetermined time.

16. A drive unit as claimed in Claim 15 wherein the
memory includes storage means for storing an indication of
the direction of movement of a door coupled with the drive
unit each time the door travels through a predetermined
point.



poi nt .

r éf erence
dr awi ngs.
to and as

22. 17. A drive unit substantially as heyr o
to and as illustrated by Figdi2s 1 and ZHM MH aml Ng ot
18. A drive unit substantially as herein ef erence
illustrated by Figures 1 to 10 of the acconpanylng dramnngs
17. A drive unit substantially as herein described with

reference to and as illustrated by Figures 1 and 2 of the

accompanying drawings.

18. A drive unit substantially as herein described with
reference to and as illustrated by Figures 1 to 10 of the

accompanying drawings.




