1 BLI ND ‘OR CURTAI N SUSPENSI ON SYSTEM Thi s i n¥8RE BH
‘relates to a suspensi on system for w-ndow blinds, shutters or the Ilike,
and to control apparatus adapted for use t her ewi t h. 5 Comon manual |y
operated blind or curtain suspension systens, which may be either the
standard manual | y operabl e typé or t%e corded manual |y operabl e type,
can coaprom se t he securi of the dmelllrgk Iace durin perlods of
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bl ind/curtain suspension systemwhich lends itself readily to automatic
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one suspensi O evi ce arranged novenent relative to the support.
towards and away froma stop to open and close the 20 blind/curtain, and
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i ncrease in tor_curr known,as "overcutrrent"”
: ngo automéild operation. % B

system would not only

alleviate the problem of security but would also be of -
benefit to the disabled; blind, elderly or infirm
occupants.

15 .
Existing automatic blind/curtain suspension systems
generally include a.'support carrying at 1least one
suspension device arranged for movement relative to the
support towards and away from a stop to open and close the

20 blind/cuftain, and an ‘electric motor coupled to the
suspension devicerand operable to cause movement of the
suspension device relative to the support. Such suspension
systems have hitherto operated in one of two ways. In the
'first, motion of the suspenéion device or devices relative

' 25. to the support is arrested at either end of its travel by

means of dead stops, i.e. fixed stops against which the
leading suspension device impacts at one or other extreme
of its travel. The effect of this is that the motor
stalls, which leads almost instantaneously to a very large

30 increase in motor current, known as ‘“overcurrent".
Overcurrent detectors may be provided to switch power to
the motor off should the current to the motor exceed a
predetermined value, but by the tlme overcurrent ié
detected, the motor has already stalled and the motor andﬂ;
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Overcurrent detectors may be provided to switch power to the notor off

. should the current to the notor exceed a predeterm ned value, but by
the time overcurrent s detected, the notor has al ready stalled and .
t he notor and 2 t he remai nder of

t he system suffered the nechani cal stresses induced. Apart fromthe
mechanical stresses nentioned above, a 5 further problemarises wth the
use of dead stbegs. remadpder thé | 8hei n§YSESPenSPSHeXe ¢ FepRechanicad: op,

t he not or wehkbssast iRdecka.drive for a very short period of tine
until the torque to which the suspension device is ti ghtened against the
stop reaches the stall torque rating 10 of the notor. At this point,
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the suspension device is carrled by. a nut traversing a
threaded, driven shaft, releasing the suspens:.qn device
from abutment with the stop requires the motor to exert a

15 torque greater than and opposite to that which tightened
the suspension device against the stop in the first place.
Inertia present in the motor and drive mechanism when the
motor is brought to a halt will also be taken up in
tightening the suspension device against the stop. This,

20 together with the. fact that static friction instead of
dynamic frlctlon must be overcome, means that there is a
good chance that the suspension device will jam agaxnst the
stop and need to be released by hand.

25 As an alternative to the use of dead stops, some available
blind/curtain suspension systems utilise limit switches
which are actuated by the passing suspension device. The
use of limit switches contributes significantly to the cost
of the system, requiring additional wiring and additional

30 control hardware, for exampie to allow the motor to be
reversed once it has tripped a limit switch, but advanced
no further until it has been reversed. This again
contributes to the cost, making the use of limit switches
a reiatively expensive option. '

35
The present invention seeks to provide a bllnd/curtal;l.,
suspension system which overcomes the above dlsadvantages.
The invention also seeks to provide contrdl apparatﬂs



25 As an alternative to the use of dead stops; some avail able

“blind/curtain suspension systens utilise limt swtches whi ch are
actuated by the passing suspension device. The use of 1imt swtches
contributes significantly to the cost of the system requiring

addi tional wiring and addjtional 30 cont} ol hardware, for exanple to allow
t e motor to
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blind/curtain suspensi on ;system whi ch overcones the above
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means -for interrupt]ng
1nc1ud1ng means for detecting an increase in current to the

15 motor associated with drive from the motor being taken up
by the resilient component and means for interrupting
current to the electrlc motor when the increase in motor
current is detected.

20 As will be described beloﬁ, the system accbrding to the
first aspect of the present invention does not reguire the
use of limit switches and their associated -hardware and
does not suffer from the mechanical stress and/or torsional

shock and jamming problems hitherto associated with the use
25 of dead stops.

The suspension system according to the present invention
makes use of an adaptive control. The cqntrollef includes
means for detecting an increase in motor current associated

30 with drive from the motor being taken up by the resilient
component. As this drive is taken up the resilience of the
resilient component gradually' increases the resistance
against the motor and this manifests itself as a monotonic
increase in motor current superimposed upon any other

35 flﬁctuations which may be present owing to the nature of
the systemn. Detection of this increase allows the
controller to ascertain that the suspension device has
reached the end of its travel. No additional hardware such
as limit switches is required.



current to the electric notor when the increase in notor current is
" det ect ed. 20 As wi Il be described below, the systemaccording to the
first aspect of the present invention does not require the use of Iimt -
swi tches and their associated hardware and, does not suffer fromthe
mechani cal stress and/or torsional shock and janm ng problens hitherto
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limit. This limit can be set sufficiently far above normal

15 operating currents to minimise the chances of a false stop

yet sufficiently far below the motor stall current to

protect the motor ‘against stalling. Preferably, however,

' the means for detecting the increase in current includes

means for detecting the monotonic increase in current

20 associated with the resilient component taking up drivé

from the motor, irrespective of the magnitude of the

current. This latter form of detection is better in the

cases where the weight of the blind/curtain is unknown at

the time of manufacture, such as with blinds of varyihg

25 lengths, or where the load on the motor will step increase,

such as a blind/curtain traverse which is required to move

an increasing number of suspension devices across the

support. The monotonic. increase in motor current

associated with the resilient component taking up drive

30 from the motor will manifest itself as a monotonic increase

with a different characteristic than that attributable to

the step increase and will again lend itself to easy
detection. |

35 1In one embodiment of the first aspect of the invention, the
resilient component is located between the stop and the
suspension device and may take the form of a resilient
compressible element, such as a compression spring. As the
suspension device approaches the stop, the spring or



that notor current can be interrupted at these early stages . and well

before the notor stalls, which is clearly 10 advant ageous. The neans
for detecting the increase in current may include means for detecting a
current in excess of a predeterm ned lignt. This limt can be set

sufficiently far above normal 15 operating currents to mnimse the chances
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the spring or invention, the resilient component is located between the

15 motor and the suspension device and may take the form of a
‘resilient drive link, such as a torsion coupling. The
torsion coupling may take the form of a flexible bar or
tube connecting the motor shaft with a driven shaft of the
system. Once the suépension device abuts thé stop, the

20 torsion coupling begins to twist and this again gives rise
to a detectable monotonic increase in motor current.
Again, an in~built protection against jamming is present
because the motor is always cépable of providing a release
torque in excess of the torgue to which the suspension

25 device is tightened against the stop, owing to the early
detection of the monotonic motor current increase. It is
relatively sinple for the motor, when reversed, tb exert
the torque necessary to release the suspension device from
the stop.

30
The present invention alsoc extends to an electronic control
for use in a system according to the first aspect of the
invention. Thus, the invention'also_provides an electronic
controller for use in a blind/curtain suspension system

35 comprising a support carrying at least one suspension
device arranged for movement relative to the support
towards and away from a stop to open and close the
blind/curtain, an electric motor coupled to the suspension
device and operable to cause movement of the suspension



conpressi bl e el ement begins to conpress and this gives rise to the
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According to a second aspect of.the invention, there is

provided a blind/curtain suspension system comprising a

support carrying at least one suspension device arranged

20 for movement relative to the support between first and

second stops to open and close the blind/curtain, an

electric motor coupled to the suspension device and

operable to cause movement of the suspension device

relative to the support and a controller including means

25 for deriving a value indicative of position of the

suspension device relative to the first stop, means for

detecting;anﬁincrease in current to the motor associated

- with motion of the suspension device being retarded by the

' second stop, means for storing the derived value when the

30 increase in motor current is detected and means for

regulating drive to the electric motor during subsequent

operation of the system in dependence upon the stored value

to interrupt current to the motor when the derived value

indicative of the actual position of the suspension device

35 reaches a predetermined or settable value between zero and
' the stored value. -

The system according to the second aspect of thelpresent
invention makes use of self-calibration. If the suspension



blind/curtain, an electric notor cbupled to the suspension
-operabl e to cause novenent of the suspension

devi ce and
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second aspect of the present invention also does not
require the use of limit switches and their associated

~hardware and does not suffer from the mechanical stress and

jamming problems hitherto associated with the use of dead
stops.

Once motion of the suspension device is retarded by the
second stop on one occasion, the controller stores the
derived value indicative of the position of the suspension
device on the support and during subseguent operation of

the system may not allow the suspension device to move to

a position at which the derived value indicative of its
actual position quite reaches the stored wvalue or indeed
goes to zero. In this way, although the suspension'device
may abut the second stop once,'bringing to an end a first
calibration run, it will not again do so until a‘ further
calibration is required. The system can be préset to allow
any desired fraction of the full travel of the suspension
device, e.g. 90%, 95%, 99% etc.

Preferably, the means for deriving a value indicative of
position of the suspension device relative to the first
stop includes first means for deriving an initial value
indicative of.position'of the suspension device, second
means for detecting an increase in current to the motor
associated with motion of the suspension device being
retarded by the 'first stop and third means for
recalibrating the first means to yield a zero result when



detecting an increase in current to.the notor associated . wi th notion of
t he suspensi on device being retarded by the second stop, neans for

storing the derived value when the 30 increase in notor current 1is

detected and neans for regulating drive to the electric notor during -
subsequgnt operation of the system ign dependence upon the stored val ue
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use of ™ s85000 at ware and does not suffer
fron1the mechani cal stress and 15 janmmi ng problens hitherto associated with

the use of deaghe preddiS invention also extends to an electronic control
for use in a system according to the second aspect of the
invention. Thus, the invention also provides an electronic

15 controller for use in a blind/curtain suspension system
comprising a support carrying at least one suspension
device arranged for movement relative to the support
between first and second stops to open and close the
blind/curtain, an electric motor coupled to the suspension

20 device and operable to cause ﬁovement of the suspension
device relative to the support, the controller including
means for deriving a value indicative of position of the
suspension device relative to the first stop, means for -
detecting an increase in current to the motor associated

25 with motion of the suspension device being retarded by the
second stop, ﬁeans for storing the derived value when the
increase in motor current 1is detected and nmeans for
regulating drive to the electric motor during subsequent
operation'of the system in dependence upon the stored value

30 to interrupt current'tb the motor when the derived value
indicative of the actual position of the suspension device
reaches a predetermined or settable value between zero and
'the stored value. ' '

35 As will be recognized, the value indicative of the position
of the suspensidn device may be derived from time'elapsed
during which the motor is operative, measured for example
by counting oscillator clock cycles, or by counting
fluctuations in commutator current in the motor or, if a



Once notion of the suspension device is retarded by the second stop on
. one occasion, the controller stores the 20 derived value indicative of the

posi tion of the suspension device on the support and during subsequent
operation of the system may not all owgt he suspension device to nove ‘to
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i ndi cati vesof posi tion of' the suspension device relative to the first
stop includes_first s tar Ly Ao Qhhibdled/#oUg13w thedispRledy @ £of
posi tion of tﬁge§%§ﬁgﬁ%ﬂor¥fh e\?ggg%%lsqegogg QL'iglp%\gans for detect isng an

i ncrease i n cthecnsuspenatonpdevice agsddi apPRTrRACACROtERH &StOPhe IN 2
suspensi on dey B dgid) embédimenied by¥hkhe dontoldlenp anel thdagtemantd or

recalibrating“the first neans- to yiel %Ra ero . resul t. whe .

this i ncrease GaFeImimshtinm (fé’teeﬁx’@cf.e é’@é‘l"ieorté’ﬁ (?r?lﬁ\é{; abQ:e "m.lcé\‘_ fté’ctsej_'(f"by

si npl e suhlo acihedNdeivey wieewi thea '_suspensienc_.device T}i:ss anivérs dt.tm.pq

system to detect bofh gf itsp60deRQLRh3, DYt f EhEhefEivhNGdVics URRGNHON

device to one"%cfd‘b, to .
driven at relatively fast speed throughout most of 1ts
travel and then be slowed to reduce its momentum or angular
nomentum and the speed at which it approaches the stop.

15 This may be achieved by operating the motor at two fixed

speeds, a relatively fast speed and a relatively slow speed
or by means of a variable speed drive to the motor.

Again, the controller preferably comprises a microprocessor
20 and the means for detecting an increase in motor current
includes means for periodically sampling tpe current to the
motor, the microprocessor being programmed to detect the
increase in motor current from the 'sucgessive current
samples. Of course, both aspects of the invention can with
25 adVantage be embodied in a single system, in which case the

increase in motor current may be the monotonic increase
discussed above.

In the suspension system according to either aspect of the
30 present invention, the support may be an elongate support,
such as a blind headrail or a curtain rail or pole, and the
suspension device may be arranged for longitudinal movement

relative to the support. The suspension device may
therefore be a blind traveller or a curtain ring or hook

35 etc.
In the case where the system is for suspending curtains,
but by no means only in those cases, and- to avoid the
disadvantage of having to manufacture-a curtain suspension



est abli sh the_point'relative to which the position of the suspensi on

"device is to be neasured, and then driving the suspensi on device to the
ot her stop to establish the other limt of its travel. This detection of
both end points is 10 .the preferred formef calibration run. The
present invention also extends to an el ectronic control for use in a

;ysteniaccordéygtém tihe asdeonre aspenér obft Béfferentergizes TGhufitt every
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electric tor cou th s n 20 evi ce and oper |l e t.o_cause
novenent of tfi&%s ﬁeﬁdﬁfag’r} be eloé't Y% € UPRRTS uppor n59t REsire
control | er inpbesdtign to deﬁmaefbhedeequmngdawwdtheOanpeannqe oBepasselon
of the SURRENBLORL B! 6 LR AddP deth WP chidstin SOR{1TPaRRckRling to

.detecti Nng an I ncrease I n current he notor associ ate m)t i on of
t he suspensi ofheecoPering widthieagtires, tthe supg%ﬁ&%ﬁlcfp,neﬁ@a@ oPe

storing the daahwgdctaked Wign &hesmanl NAGABEE | BENDHEEceUtEeNlengths.
detected ﬁBd geans %g& ewo & ul ati drlve o, the electric nnt@ gu%bng
subsequen ‘r8%§F r8n 4P gpgy qq9v dENE ThoreThReS8toPEd ue

30 to interrugpraselr eft the shepensiconwderickee derived val ue i ndi cative
of the actual position of the suspension device reaches a predeterm ned
or settable value between zero and the stored value. 35 As wi || be
recogni zed, tRAgalal,ueParBi@BlanAy oWhere peRet isyisten 3f IRF sEYSPRIFAGAY

devi ce nmay becdgtiaieg, bk byrraoefnaaﬁedonly ar tﬂaswﬂbﬁbebbetﬁat eupp&rt
operative neasured for %bﬁgpéi countjn sgl eato& # ﬁk ycoe% or
by counting ™a¥ SREEYad 3 5ﬂﬁn§%ﬁ§ﬁ"§iﬁ eMVIReT n39aABESY 6F MV<€a
in opposite directions. Stops may be provided for each
suspension device although stops for just one will suffice.

Alternatively, the suspension device may be arranged for
20 rotational movement relative to the support. Thus, the
support may be a blind traveller and the suspension device
a carrier for a blind vane mounted for rotation relative to
the support. The blind may be a vertical louvre blind, but
it will be understood that this is but one example only of
25 the applicability of the present invention. 'Again, two
stops are preferably provided, one at each angular limit of
the rotation of the suspension device.
Specific embodiments of the invention will now be described
30 by' way of example only and with referénce to the
accompanying drawings in which:-

Fig. 1 shows in perspective a motorised blind installed at
a window with the electronic controllgr and low voltage
35 power supply;

" Fig. 2 is a plan view, partly in section, of a conventiocnal
vertical blind headrail, illustrating the working parts;



9 stepping notor is used, by counting stepping pulses to the not or .
‘The latter two derivations will be preferred in the case where uneven

| oad i s expected, since they will give a nore accurate indication of
position. 5 Preferably, the controller i3 adapted to slow the speed of

t he suspension device as it approaches the stop. In a referred

enmbodi nent, thBigentd dis e&a $chemppiedpian vigwt efnithe fensn eheasvers&dcadl ue

the point at wghgRat Onghawal? thHe1daing “WesAtibe18wSPaRELLAiIAGVI €@ | The

driven during nornal, use. . For exanple, the suspension device may be
driven at rel aPFEEEPt AWVeBEILRI{ hr oughout nost of its travel and then
be slowed to reduce its nonmentum or angular ~ nmonentum and the speed at

which it appro es } he_stop i [ / r al t
not or at tmg f?g d 4 quégdg}&gfrglg%ive fgfagﬁ s%%e éﬁ? a.r% g???%ﬁ%r
sl ow speed sudtiaplee £10F Wseawiighi Ablec agpad@emante showhd mmdiisr. 3
Again, the controller preferably conprises a mcroprocessor 20 and the
means for detecting an,increase in notor current i ncl udes ans for,
periodical |y sE#gl-i iy thtugt¥ates fosereion é%ﬁQtht%emﬂFEFbﬁg§c€§§5Pln
bei ng programmpdlled saiteni dde®rding ner &hee inventdicor. current fromthe
successi ve gurrent sanples. O course, both aspects of the i'nvention
can with 2% advant age be enbodied in a single system in which case the
i ncrease in no®& tliuswratved be THESnorbt 3RRC 2i ndthensautonaged c yeyddcal

above. | B 1tihea ﬁé’@s@ﬁéﬁéf&h sysaé%aﬂ\aeaa giBest %rﬁiémg@@@esﬁpgiﬁrthq:ﬁo
present | et QL Jhcs sUPRoriodsy. be, op. sLOLRl S0°URB Ly o g2 YA
be arranged forrdagileriamlambvenehirality ebfit trailingt beindupravellerkhe
fﬁgegf'ﬁg&?de‘é'e‘ie Y traddHLMEDE BuBbbBd td AP HE vBhe? £ L alge
headrail 10 is connected to an electronic controller 12
which is electrically powered by a plug-top, low voltage dc
power supply 14. A remote handset 16 is also illustrated
and will be described below. The blind illustrated is a
20 vertical blind, but it will be appreciated that the
invention is equally applicable to any kind of blind or

window covering system, for example venetian blinds.

The headrail 10 illustrated in fig. 2 is in the form of an

25 extruded aluminium section having a track 18, 20 on either
side of a central space 22. A wheel 24, 26 on each side of
the blind travellers 28 runs in a respective track 18, 20
to allow 1longitudinal movement of the travellers 28
relative to the headrail 10. A blind vane carrier 29 is

30 clipped into and rotatably supported by each blind
traveller 28 and projects downwards from the central space
22 of the headrail 10. The lower ends of adjacent blind
vanes 30 are linked by articulated chains 32.

35 As is shown in more detail in. fig. 3, a cord 34 runs the
length of the headrail 10 and is fixed to the lead
traveller 27 in the conventional way. The cord 34 doubles .
back on itself forming a continuous loop, one end of which
passes out of the end of the headrail 10 and around a drive



35 etc. In the case where the systemis for suspending curtains,

‘but by no nmeans only in those cases, and to avoid the di sadvant age of
havi ng to manufacture a curtain suspension :
10 systemin a |arge nunber of differeni; sizes to fit every possi bl e
width of window, it is desirable to provide a =~ systemwhich reduces the

_r:_Enber "ﬁf requiggegelsize? bmel d;m:\r)é po.niaéé;ng :aehsim)l ecomearsl éd adbyist onat .
us, the stop 5. ¢ ef er jhe |ocate t he or n apy re
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required, the ﬁ»&gﬁ&it 3¢ ISflde188(: Qop B corBPAYf 86l EILEuLALE WiBhinnERRET

of discrete |le . 10 Prefera Iy two stops are provided, one at each end
of the tr%v&eﬁﬁr?hé é"l?SD%'i‘él "(T@\HE%“SES t’ﬁgaﬂ-ﬁadpaﬁq‘é%ﬂ']a‘??y 2thetke
the systemis fadvanspeatong thecChehdrasl hot byheo arsians witdel |:nst1ha§sebe

cases, the support 15_may carry. at st_t suspens deyi ceg a )
nove in oppos ‘ﬁ?e°5|r t?%ﬂé?g §t’%§ TP pf \9?3%31 oré egg‘ﬁ PikEes
suspensi on devi tepadveogript ops the jasrd.one A6l [thef fieasl traveller 27

Alternatively, {8,588 enélsgshé@ef NS Qﬁga@@@n%@ BasthQraoe&%waa' in

novenent relative to thé su upport nmay
travel | er ah® thitngu¥hérbi &R HBFPcéegmé E&r Pidé’ra“F@r ad‘dolﬁ%(f’\/anew%ﬂn?éﬁ
for rotation retpaveléps 28 tdre FYWPBuncheth@pbhithdnebgnbicof veetheéadirail

louvre blind, bf& (blind open) the spacer links 38 stack up on one another
in a telescopic fashion. '

15 Also running the length of the headrail 10 is a profiled
tilt shaft 40 which has a uniform profile throughout its
length. Within each blind traveller 28 is a captive
threaded sleeve 42 which moves 1ongitudina11y with the
traveller 28 and surrounds the tilt shaft 40. The threaded

20 sleeve 42 has a central drive bore at least partially
corresponding in shape with the profile of the tilt shaft
40, so as to provide a positive drive, and each sleeve 42
will therefore rotate relative to its respective traveller
28 only when the tilt shaft 40 is rotated. . The tilt shaft

25 40 passes through circular apertures in the travellers 28
and is thus free to rotate relative to the travellers 28.
Owing to the uniformity of the profile of the tilt shaft 40
throughout its length, the threaded sleeves 42 may slide
along the tilt shaft 40 as the travellers 28 traverse the

30 headrail 10. ' '

Each blind vane carrier 29 includes in its upper regions a
pinion or crown gear 46 which engages the threaded sleeve
42 retained in its respective traveller 28. Thus, rotation

35 of the tilt shaft 40 causes rotation in unison:.of all the
threaded sleeves 42 which in turn causes rotation in unison
of all the vane carriers 29 and hence the vanes 30 about a
vertical axis. |



it will be understood that this is but one exanple only of 25 the

-applicability of the present invention. Again, two stops are
preferably provided, one at each angular limt of the rotation of the
suspensi on devi ce. Speci fic enbodi nrem8s of the invention will now be

described 30 by way of exanple only and wth reference to the
acconpanyi ng Bhewibidnd rhegdxail 10 accprging fHiwkhe nipgeapien; gdffers

notori sed bl i Eiloiunsﬁﬁé{:eciléﬂustraﬁtd/\ﬂ EHOV\EMI h 24 h@nel egat Orite CeRaliQling
and | ow volta e 35
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suitable for §§<§a\ﬁ|hte|$ ttma the FEePent E§ﬁbwr$ﬂrr%ﬂ9 (PO 3surroungsyths Tile
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or trailing traveller 28 relative to the tilt shaft 40,
10 which could interfere with operation of the vane tilt

mechanism.

The springs 50 are provided to stop the travellers 28
without occasioning mechanical stress. The springs 50 are
15 designed such that the motor current will rise steadily as
they go into compression, and the motion of the travellers
28'stops at a point of partial compression of the springs
50, e.g. approximately 30%, depending on the 'sbring
constant and motive power available. The electronic
20 controller 12 is arranged to stop the motor drive when a
monotonic increase in motor current associated with gradual
spring compression is detected. A less preferred
alternative is the detection of current exceeding a“
threshold corresponding to the motor current just prior to
25 the required degree of partial compression of the springs
50, to allow for the residual inertia in the mechanism.
These control methods are preferred due to their simplicity
as compared with the conventional method of elaborate
proximity or 1imit'switches and their associated hardware.
30 ' '
In the preferred detection method, the controller 12 is
adapted to take periodic samples of the motor current and
is suitably programmed to discriminate between current
increéses due to the compression of the springs 50 and
35 current increases or fluctuations arising from other
sources. The maximum time between samples is determined by
the spring constant and motive power available. The
current sample is taken from an A/D converter, the analogue
input of which receives a signal from the motor current



blind suspensian system conpri ses’ an el ongate support in the formof a
- notori sed headrail 10 carrying®a |ead blind traveller 27 and a plurality
of trailing blind travellers 15 28. The travellers each support a blind
vane 30. The headrail 10 is connectedi40 an electronic controller 12
which is electrically powered by a plug-top, |ow voltage dc power supply.
14. A renote semseet l1Passiveswmr |dasivat eillterand, vwaln{plhefmm:rdrbeﬁh: bal ow.
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in a respect iwleich atakds, a@dantage oofil tivey A pDgtondentkreyénpat ehnglee
travell ers 28 relative to the headrail 10. A blind vane carrier 29 is

30 clipped into and rotatably supported by each blind travell er
28 and proj eddS RARRrIReR AFiVR behransmikied to theotordelsefiiomia 10.

The | ower endsr®ferse anetbrblaisad thro &5 $aPb8x! '5'2k%63}’sﬁééif’yé§if
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10 and around a dr|ve
36. The drlve wheel 36 is controlled by the :
' - A second motor, the tilt motor 44b, drives the tilt shaft

15 40 through the gearbox 52 and specifically through gears
62, 64 and 66. No springs 50 are provided to slow the
rotation of the vane carriers 29 as they approach fhe‘ir
limit stops (not shown) and indeed the limits of movement
of the vane carriers 29 may be defined by stops within the

20 vane carriers 29. Instead, the drive from the tilt motor
44b to the gearbox 52 is transmitted by means of a
resilient torsion link, taking in this example the form of
2 neoprene or synthetic rubber tube 68 coupling the tilt
motor 44b shaft to a driven input shaft 70 of the gearbox

25 52,

The torsion link 68 is provided to stop the vane carriers
29 without occas:Lorung mechan1ca1 stress. The 1link 68 is
designed such that the motor current will rise steadily as
30 it begins to _tw:.st, and the tilt motor 44b is stopped at a
point at which the lihk 68 1is partially twisted. The
electronic controller 12 is arranged to stop the motor
drivg when a monotonic increase in motor current associated
- with gradual twist of the link 68 is detected. Again, a
35 1less preferred alternative is the detection of current
exceeding a threshold corresponding to the motor current
just prior to the required degree of twist of the link 68,

to allow for the residual inertia in the motor 44b.



controller 12 via an electric notor 44a as will be di scussed in greater
"depth below. Rotation of the drive  wheel 36 causes the |oop of cord 34
-to circulate within the 5 headrail 10 and hence causes the lead traveller
27 to advance al ong the headrail 10. {ghe drive wheel 36 may be made
of or coated with rubber, neoprene or-the like to i nprove grip on the
cord. As The Coatirplaveléetrofliics aarkvardds, implemesrteld nbn38a erreBes
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a profil P#V tilt shaft 40 which has a uniformprofile throughout its
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shaft 40 as thetrav ers traverse lind
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vertical axiglgorithm for detecting the monotonic motor current

increase as is discussed above in connection with the

first aspect of the invention. The controller 12 stores

20 the derived value when the increase in motor current is

detected and regulates drive to the electric motor 44a

during subsequent operation of the system in dependence

upon the stored value to interrupt current to the motor 44a

when the derived value indicative of the actual position of

25 the traveller 28 reaches a value which is either

predetermined by the manufacturer, e.g. as a fixed

percentage of the stored value, or is settable by the user,

via a remote control handset. To determine the zero point

of the measurement of position of the traveller 27, the

30 controller firstly drives the traveller 27 towards the

other end stop. Once an increase iﬂ current is detected

attributable to the other end stop being reached, the

controller 12 may zero the counter or keep a record of the

derived value at that point, which is subsequently

35 subtracted from other derived values to yield a relative
position indication. .

~ Similar considerations apply to the tilt mechanism as they
do to the traverse mechanism, but the vane carriers 29 are



13 The blind headrail 10 according to the invention di ffers from

‘that illustrated in fig. 2 in that the trailing traveller 28 is
separated froman end stop 48 by a conpression spring 50. Simlarly, -
the other end of the 5 headrail 10 includes a second end stop and a second
spring attached to the stop. Each spriﬁ@ 50 surrounds the tilt shaf t

40- whi ch ensure f an or ot her,sprin artially. conpressed,
it does not te’f' a‘iv\#gt FoadfiFyla ?‘gffﬁlel S?Pé f"pg\?gl Ioé §§ nptf’af

to the tilt shmttomemb_L&'o \ds dio ot thet etiogse founed piey atha)rtmfvalﬂeemne
tilt  mechaggm yperellls W '%Poc&‘fﬁezﬁ’i O¥pdqshd Ocﬂepmbéert we'iers

28 W t hout occasli oni ng nec stress The springs 50 are 15

desi gned such datactad kBt Shec PIEREPTPFESTPL et &Eﬁ-??“h@e thenangplanit o
conpr essi o5 - Aithilt JPttHE Wind heafr bl 4 afcatids®. stops at a point of
partial conpression of the springs 50, e.g. approximately 30% depending
on the spring constant and notive power available. The electronic 20
controller 12 1f theasystem ksgst belibratidnivEaheaxample nbegamsiec of
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Is detected ess tive is the detection of
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50, to allow for, the residu nertia nt!g These
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controller 12 i1s apted to take periodic sanp m)tor current
and = is suﬂ%&ﬂ'@tb?’ég‘?m‘f%uﬁﬁ%@ﬂl ﬁFnHPEebEPFEéﬁrCE?r%ﬁ?r contacts

15 the appropriate stop, the controller 12 will immediately
re-establish the limit value.

To accommodate different window widths the design allows

for different lengths of headrail 10 to be made by éltering

20 the lengths of the extruded aluminium section, the drive
cord 34 and the tilt shaft 40. . It is intended that the
headrail 10 be manufactured in several discrete lengths,
but the overall length is not intended to be altered after
sale. To allow for an adjustment of the opening width, the

25 stops at one or both ends of the headrail 10 are designed
'to"be relocated by the customer. In this way, many blind
opening widths are possible for each given headrail length.

For very long headrails 10 or in other situations where it
may be advantageous to include motors at both ends of the

30 headrail 10, a metallic headrail 10 or tilt shaft 40 may be
employed to conduct electricity from end to end. Brushes

or other plck-up means may be provided on the tilt &haft
40.

35 As has been mentioned above, to achieve automatic control
of the motorlsed headrail 10 an electronlc controller 12 is
provided. This controller 12 prov1des a drive of the
correct polarity to both the traverse and tilt motors 44a,
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I'ncreases due to the conpression of the springs 50 and 35 current increases

cor fluctuations arising from other sources. The maxi num ti ne bet ween
“sanples is determ ned by the spring constant and notive power

avai |l abl e. The current sanple is taéﬁn froman A/D converter, the
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the headrail 10&) WhlchAP?ééEﬁﬁsnﬁPSrl“Fh@ePFIﬂ%ﬂﬂﬁntnﬂﬂﬁmkﬁq schypugh | ¢t
shaft 15 40 thﬁl@élgkhfxﬂ@wgeﬂ‘&ﬁ)xoﬁesiad Shecpiiﬁéﬂdty hbtOHoBri®ar scurredt,

64 and 66. rings. 50, ovi | ow t he otatlo of t vane
carriers 29 ass?ﬁﬁﬁ gbﬁ?‘&hg f‘g{a hlgh ?ﬁ"fc%t%ﬁ) J(ﬂo?fs%%?/ﬁﬁ anmPeed
the |imtslof thweeeanalog &b uhgitarlecoamemesszqmy Weichefeoretetty theps
wi thin the 20 ygtgﬁtceaﬁgs&%a@pu{né(se@ddlémﬂwavﬁ;érmtmetmaéomlo{ve

44b to the gear I's transmt neans, of resiJient torsion
li nk, taklng |ﬁuFﬁF§t§x§ﬁpFégiE%1fB?ﬁ?%ﬁ £or InpibtRnEhSrRASTABRRTESTUbber
tube 68 coupli g@Pyh&ii [three separate inputs (I,, I,, I,); two pairs of

outputs (0,, 0,; 0;, 0,)  from the microprocessor to a pair of
15 transistor bridge motor drive circuits (D) to control motor
drive and its polarity and as a result the direction of
movement of the blind travellers 28 and vane angular
position; a requlator circuit (R) to which unregulated +12
V dc (E) is supplied to be regulated down to a clean +5 V
20 supply (F) required for the control electronids; an infra-
red receiver (B) to provide 'mode control and manual
operation by receipt of instructions from a manually
operated remote unit 16; three light emittiné diodes (V) to
give visual indication of status; and a switch (S) to allow

25 hardware selection of the controller’s address (discussed
below).

The light detector (L) or infrared receiver (B) may be
provided with a moulded lens or filter to réject unwanted

30 wavelengths. The lens is preferably a collecting lens
larger in size than the width of a traveller 28 so that if
a traveller 28 comes to rest in front of the receiver, the
infra-red encoded instructions <can nevertheless be
received. ' '

© 35 .

Preferably, the controller 12 will include an electronic
communication link by means of which a multiplicity of
electronic controllers 12 may be connected in a daisy chain
so that several installed éystems_ may be operated
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not or 44b shaft to a driven input shaft 70 of the gearbox 25 52. The

"~ torsion link 68 is provided to stop the vane carriers 29 w t hout
.occasi oni ng nmechani cal stress. The link 68 is desi gned such that the
notor current-will rise steadily as 30 it, begins to twist, and the tilt

t
notor 44b is stopped at a poi nt at.vwﬁﬁzh the link 68 is partially
tw st ed. Th%i’muﬁl.é?éé@é‘irf cogheOldselenk? & FeltfEREEd S\t?hglﬁie‘:%e J{%t%

drive when a nonotonic 1ricrease in notor current associ ate Wi gr adua
twi st of theSFIREYB 25 de? ecPBELERgaFANTEC3s deyvdSeyr N r dethal (RFRRY | ve
is the detecédlett®dnidilésiirol lexs erdlidigiris iy hDh deiserdagsppnchaintast he

not or curren j yst..prior.to.t requir.ed deqgree. twi.st of the Link 68,'
(o ol ow 1 orstave HeViBEEbpatn DT (RS SPUEEE 8h ‘Hrtudll $lfayed
15 The chmstoaceiens r fnows thee ralsteimpl cBach edlaNeadetce jgontarned '
within the coniiol! eheld AU PeBLPQLaMEby cHECIQMGLASKY Yhi ch
e ca ra n

I npl ements tl etection, | t1on control and autonmatic operation
al gorit hms. bPmedjately wpstreaBole, thRedadmyr Ghadn o ithe gRAtRRbMerf or

delri ;/! ng fl vap Uﬁfﬂém%@@?iwﬁafnmaﬂ aﬂ$ﬁigﬁ62ehleaﬁstruégauglslgécedf¥ed
relative to gne m [0} S _Npltl . e yal ue nay. be rv - om
timed ol ock PEPBeERe Eemota i a d iyt foql inferficd Sontd |

used, st@Ppi by eachutentrobler IRefasochlibtites thissandapgenent.detect an
increase in current to the notor 44a associrated with notion of the

traveller 28 being retarded by the stqp 48 and this, | detection"nag be
triggered byThRe rﬂ'°‘§¥8§éﬁ%gl§ 19ciyAede (RFFVHRICR hEOEhA d" BFCHRher e

a resilient sENpEMenhode, in which the blind is opened or closed
depending upon incident light readings taken from the light

15 sensor (L). To provide robust operation of the elecfronic
controller 12, the micrdprécessar code implements
hysteresis according to certain algorithms on the digital
values used to determine the light sensor level at which to
indicate dark or light status. 1In this example, a higher

20 digital value from.the. analogue to digital converter (A) is
' used to indicate that light status is reached, than the
digital value used to indicate that dark status is reached.
Hysteresis utilised in this manner will stop the dark/light
status changing due to small variations in the 1light

25 incident upon the light sensor (L) and gives an immunity to
any noise that may be added to the light level signal. The
pairs of hysteresis values can be selected using the remote
unit 16 to allow adjustment of light sensitivity and to
give immunity to small variations in incident light level

30 and moderate levels of additive electrical noise.

A plurality of light sensors (L) may be utilised to enable
the controller 12 to track the position of the sun and
angle the blind vanes 30 accordingly to allow more or less

35 incident sunlight to pass or be prevented from passing
through the window. . o

If motor current increase is detected by comparing the
sensed current value with a predetermined threshold, to



. such as a conpliant end stop is used, may utilise the sane al gorithmfor
“detecting the nonotonic notor current I ncrease as i s discussed above in
“connection with the first aspect of the invention. The controller 12
stores 20 the derived value when the inRerease in notor current is
detected and regul ates drive to the electric notor 44a during subsequent
oper ati on ofindrwey sthemimmubdiyndenamise wmh faise movted \dative tetdtid=er r upt
current to ts -rg%ﬁ,pjr th Lyed v i ndi [ ct.ual
posi ti on of 12?1 t he or??%\?eltlo\grgﬁgié Erhggéhés‘gna@égg ugfl %c‘%&% é]&qﬁaﬁler _
predet er mi nEPIHRLYhe fhgiFatt uhysteargpiss isfi puporamrgdtenin§e ofthee

stored val usicfoproceidaib| oty e d1S€imilarVmdnhekertd ctRae! rehr hatuset .

To deterrg ne ¢t zer o, poi of the neasyrement of position of the
travel l e 2(;',“-{1}1e sfdlsc’oor{?‘boﬁpg?'ef ?‘PSPFQ"H&?VWYH&{/&%&W%& Fhanges ds
t he ot hem emdtoropirivenceuanenntcrass embderateentevalgiebectaiiitive

L1 UL b B0 350 B BB GLE o Bl ffed 2 ™

zero the counter recor the | ;

poi nt, whi GIPPYSSeRtHfcHInersE atubihich dhe rstaptsnrings iS@divahes to
yield a rel aidadrail pe6itireBchnditi | Mforesaid Si GehpbeCORE d§iald A
apply to&he tilt mechani SMAS thely. do to the trgverse mechani sm _but

t he vanel 1 (FRRResslon or e torsion 1link 68 reaches the afgpesaid
rotated to dledree ofWwistxtamietiy paiats aff whiecH itHe micmimrodkdsmo as
to abut the Sohepird il e thausl! : NCr gasepn or rrent
to the tilt frﬁt)l?gr°44 'S detected tya%zgemcc%:%?drlo@cpg@grt?o s?é&)er%?gne t he
angul ar 5 | iTRYY ofAXENE-van&heaMiGFPLecasHon (uP) is programmed to

ignore the instantaneous high level motor current at the
15 start of the motor drive cycle. This is done by masking
the input for a short period of time, 250mS in this
example, by which time the motor current will havé fallen
to its nominal operational value and the motor current
sensing inpﬁt is re-enabled.
20 '
To provide intelligent control of the motorised headrail 10
in a manner that gives reiiable and predictable operation,
the design incorporates a microprocessor (EP) which is
programmed to implement algorithms which cannot be
25 implemented in readily available discrete logic elements
without extremely complex and sizeable circuitry.

To avoid false stimuli of the motor drive circuits (D) and
hence blind operation due to events such as car headlamps
30 or other transitory light sources becoming incident upon
the light sensor (L) or transitory periods of darkness
caused.for example by the obscuring cf the light sensor
(L), a timer t, within the microprocessor, is initiated as
one of the light sense hysteresis threshold is crossed from
35 light to dark or dark to light. The time t, is set for a
period of time T, in this exgmplé 5 minutes. The motor
drive circuit (D) is only enabled if the appropriate light
or darK level is maintained for the whole period T,
indicating the transition is not transient but true, the



If the system | oses calibration, for exanple because of I naccuracies in
determ ning the position of the travellers 28 or vane carriers-29, a
re-calibration run can be 10 executed so that the system can re-establish
the limt val ue representing contact between the | eading traveller 27

or vane carrier 29 and the appropriate st@®. Simlarly, if due to |oss
of *calibration or as a result_ of nornal operatlgn the traveller 27 or =

vane carrier S¢%EL dihuss SR (e AP bpgvet EosHigitede conYETHarer (A
w 'l imedi at deing sempiedbl agh t8gulapi tswib+seecond ifdvercabsnasiat eche

different w nq&\gﬁg& S;SQ% ?@?)gn al | ows’ for different |engths of

headrail 10 to i‘ng 20 the Iengths of the extruded al um nium
section, the drive cord 34 and the tilt shaft 40. It is intended that

the  heads aigg 43108 rmqw;fda%d&zeachdh R dﬂrﬁ&rﬁﬁéd’é@id@ to st¥img he

over al | Iengthls not intend be altere ater sale To allow for an
adj ust ment of anfk oY§TTOMe fNe: Rrobhemogt Ritpds heing WIthArave Rl Lirsthe
headrai | 10 aridigigsiighetmmer ! @ FRrtdlercatiadrby, tie m@éorand dtarted awy,

many blind |n dt hs_are ble for,eac d.ral I h.
For very | ong %Q} r(f]ss 'brf’r'?f“of 64: L?ug\?f'ﬁhs \%ﬁg ‘i/" et
advant ageaus tvalur|finde darkois maibbahneddaborit ttihe WM%H tl&,'eshold
metal | ic hepdreds 1o t«r't éﬁéftbﬂQnaHylge a wsﬂpl axi%qt,efdo CONGuLt

electricity fromend to end. Brushes ~  or ot EIC -up nmeans_nay be
provi ded on tHe§eymedipte perigd of B@N%Thasl‘be Riferfasthed BO%FE 96

achi eve autorm&me:eomraihe corﬂfr&i’[ﬁéﬂ‘TDIZ)FWSBﬂ bpafir-ghle m.:l.&ﬂi eéﬁwimg
controller 12 js rovid S; co | 1er, rOV|d drlve of the
correct polaritietbt %@f FF?‘T%‘“E r]a‘?/ A el% (313[, %1“% jht 'status,
for period T on first timer t,. - This allows for operation
15 durlng a storm and, as in the UK the minimum dark periocd at
the summer solstice is greater than 3 hours, does not give
rise to blind opening during period T,. After a period T,
has elapsed on timer t. a second or remaining time period
Ty, in this case 6 hours is timed during which the operation
20 of the motor drive is inhibited by the microprocessor (uP).
This is to stop the blind being opened at first light in
summer. After the period T; has elapsed the opening of the
blind is dependent upon the 1light sensor level digital
value giving continuous 1light status indication for a
25 period T. If this is the case, the motor drive circuits
(D) are energised to open the blind. This method of
control gives the advantage of the desired operation during
the summer and winter. .

30 The versatility of the controller 12 may be enhanced by the
addition-of a time clock. This enables the controller 12
to store the operating times each day that result in time
period T; elapsing and utilise the average of several days

. operation_to determine whether a control stimulus is to be

35 acted upon. This gives the electronic controller 12 the

‘ ability to avoid erroneous operation due to periods of dark
in bad weather. |



17 °~  44b by nmeans of four snall cables, power being derived from t he
pl ug-top, |ow voltage dc power supply 14. - The electronic controller 12
is entirely solid state to 5 inprove its reliability. Fig. 4 shows the

bl ock diagram - which consists of a first _sensor conprising: a |light E
sensor (L) which nonitors the inci dent21 i ght transmtted through t he
wi ndow from outside; a pair of notor drive current sense circuits ('O

whi ch producelm pdditmnsﬁgoMESlagndllstY KX the econtnpddero 1@ giq store

converters (A&ne%ébaﬁﬂweﬂméeefor kheh! dﬁ@nsghdoummtléé) ﬁuéi'éldréfégé!a' ue
and the notor drive ﬁurrentsto dlgltgl val ues .
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I[err]); two eantsobier 1EUﬁ$the(§i6wided(ﬁfﬂh]a WIIME]LEKXRﬁrﬁaciIDMythe
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to control drive an resu ctrTon
of noveneovenf at perbdn@rLi rQnaaIdnermom dm:dS»/ane Svgh & manngwsthabn; a
regul ator cirgbl o tc@dﬂ&llchsa&ﬁsaeéafs%rw over V tife (gériéas Wyl i 58 to
be regul at ed dovvn to a clean +5 V suppl ( F), required Tor the control

el ectronics; 8R1PRERE- to repegt, autiopaticg)llyo 15y & el LPERAMTE 0l made
manual - opaﬁatuomﬁngﬁW£§§rnnﬁirueﬁéductuon55£beﬁwa6$ﬂnuaélmdded to |
oper at ed no e 0 sua
i ndicatio 8 2&t]'Eépuéeigwii‘u;.é Stéfg'b‘%s‘?fné a owr%g%ri‘ dm?et%gﬁegélggny%f

the control I eprsfauébé¥su€§dsénsé'é-‘tiME LEA&NSwmode to rmegude ghhe daumbendr

(L) or infrargg EQBQEVSi16§£tﬂaﬁsb§equ1r8&OXh@erWéibmﬂnﬂﬁé'QSQ é@@fa@é :
filter to reject unmanted 30 wavel engt hs.

heor 2 TN dfnbeh
collecting |1 eRE S °q9ﬂ%ﬁ§m|9P@93E9§hanF?ﬁee%PHP Sof 3 FIURAN] dvhidgh gis hat
i f a traveevers28 wdthint a shekti petiodtonftihe wildi met, behetored,

infra-red;sengaded e heliiUpt QS rP badl Gl P01 1P ini 14 EEP N&¢- b§5
stored. As an example, once a command has been stored, no
further commands may be stored for a-fixéd period of time,
for example 4 or 6 hours.

20 A means of daily time control is provided in an alternative
embodiment by the provision of a time clock as above to
scroll round a look up table containing the desired opening
and closing times for each day or week of the year
programmed to the requirements of the specific application.

25 In either case the week number followed by the day is

- programmed on installation. A battery backup is provided
in this case to keep the clock and the date active in the
case of malns power failure. Non-volatile memory is
prov1ded 1n the controller 12 to allow it to store data on

30 current settings in addition to times etc. learned by. the
controller 12 so that these data are not lost if there is
a power failure. Both the battery backup and the use of
non-volatile memory are of benefit in all applications
where memory is used to retain time or threshold values.

35 ' ' _

The open and close controls mentioned above are applicable
‘to the traverse of curtains or blinds and/or the rotation
of blind vanes.



Preferably, the controller 12 will include an el ectronic communi cati on

link by nmeans of which a multiplicity of el ectronic controllers 12 may’
be connected in a daisy chain so that several installed systens nay be,
oper at ed 18  sinultaneously. One
of the electronic controllers 12 is se?%cted as a master control - device

and thé ot her ele oni c_co. iy 2 , ' e [ hajn as
sl ave devicesTﬂhf%ﬁl$%#?gﬁ/? %Q%éﬁr%ﬁ#@g&t$§%ﬁgﬁ£§§fg§gﬁ°%9 Fﬂgtﬁﬁggig%s"
fromthe masteait Badtignifilcantyiperiadt ofn timg cpalveene tesdS | BAST

recei ved fromifr ceptrebheict? is | prEvidée! yeh@t! redters tBRedatspingain
to the controller , .12 LnnYdiatelé gomgstrean1and ignores insgiugtiog%
recei ved f RAGPTAENRE LPRIGAEDTEE DX ERABAFERPT BRESFRE PRaBE 064G T
in each coptrebl enablef gestihgt ¢a thishoztr pegépdnbf time.The blind
controller 12 includes provision for a "LIGHT SENSE" node, in which the
blind is opened or closed dependi ng upon incident |ight readings taken
fromthe |ighThésremoteocontyol Wonipr d6i dndr thesvasherg: medess whagh the

el ectronic csag%qllg%r 132,can t RGp 18nferP! Q823SOhow asle adsaH i@t 3n
hyst eresi s accor

_ ing to certain algorithnms on the gi ital ... val ues used to
det erni ne t he ERFERETs AR L} evel TRE HRRATS R2NAFRY; (g:’aé evadtk Jcﬂcuf‘f%t a
status. Inot hinﬁme;\ea-nmi_e,kéyélighea 3@1_fd-iegﬁpﬂ.ahawh:we rfa‘tnm&-he 'ahai_seguélﬂo
than the A i el 08 i ShF b ChoruieRYa: oL TS | Sotheg
Hyst eresi s ut idloskwise" lete markreradditien opa t menker kPEi JRne-shosf'akgys
changi ng due t@-eSBidvitid aidiSas | fridvelsdhépait bACndeaveraen dilsedi.ght
sensor (L) ang ol Yes el THNLLY WrraverdW O80a® 1hTk AR5 20080 hd e
light |evel si®haFecghpt of the HTraver pe . .

’ 15 remote handset 16, the controller 12 will first cause the
vanes 30 to tilt to 90 degrees to the headrail 10 and will
then cause the travellers 28 to move to one side,
Similarly with the "Traverse close" instruction, where the
controller 12 will firstly cause the travellers 28 to be

20 distributed along the headrail 10 and then cause the vanes
30 to rotate to one or other limit of their movement and
thus be closed. Other one-shot keys, which are self

. explanatory in function, are "Open tilt to 45 degrees",
“Open tilt to 90 degrees", etc.
25 _ .
Various toggle buttons will be provided on ;he handset 16
enabling the controller 12 to toggle into and out of its
variety of operational modes. Thus there will be a_“LIGHT
SENSE" toggle button to enter and leave the "LIGHT SENSE"

30 mode described above. Other modes available are “TIME
LEARN /OPERATE" and "SOLAR PROTECT". ‘Initial depression_of
the “TIME LEARN/OPERATE" toggle button, if there is no time
pattern stored in memory will cause a limited number and
type of manualloperations to be stored in memory per 24

35 hour period for seven days. After a week has elapsed, the
system will repeat these operations until this mode is
exited. Once a time pattern has been stored, operation of
the “TIME LEARN /OPERATION" toggle button will cause the
system immediately to enter the automatic operation.



pairs of hysteresis val ues can be sel ected using the renote ‘unit 16 to

all gw adj ustnent of light sensitivity and to give immunity to smal
variations in incident light [evel 30 and noderate | evels of additive
el ectrical noise. A plurality of i gl t sensors (L) may be utilised to
enabl e the controller 12 to.track the osition of the sun and angl e

the blind vangs, 30..%[9%%5d| Pabyetpnal Law er,raq, f;ﬁé 3%g | %Q;&%Etﬁﬁllr%t ot

to pass or be preve f rom passi ng ndow.

cur rent incr eé‘ﬁl‘?@ﬂé"ec&‘bd‘ﬁp%ﬁ)aﬁ?? nblﬂ’i% ?e"eéﬁnQéGQEGPPéﬁP AteLdy t h
a predet erni nathd s @@ riodm furnishings from bright sunlight. Thuk,

| nprove the i nit oi s al se not dr|v I,ndi. t|on
. due to snall H@eélﬁﬁ 3 g 599 %ﬁgmﬁtbF ste (uﬁh%wfllﬁ?gl gﬁ
hyst er esi s 5 i $ravexgathmmedosedt oand heche sraneeprmegsdrtesi)dsm naa cliogddr
manner to tha 5 ) Vi d%ﬂ-&'.t
smal | changestpgﬁti&? or ﬁ]vttg%gtr}?%‘r# Hf‘%qm\é?gsgt%s?eé% dd‘yt | ve '
el ectrical noikgkuNned hFQ Shedri (RrEg bRl PRRAEiFR0gr akRePach [ gf dafe
the current atmmgh the ¥egie Sonii fge Yeniotd hkandsétadeaivhiléhr ageh fdte

af oresai d degree tigl 10 .co ession or.the.torsion.li 68 reaches
t he aforesalg g’e@&i of® é&?%*f,?%gélf £af)o¥'ﬂ?eaf“9vgi i’ﬁ gﬁga%licﬁ"gpr 'Essor
([err]P) o puise t conteokbenr 12r widlcilgnere (thent.o sFop ekemplepotior the ve.
The mi croprocesso '&x{aeér]"'%bt:ﬁﬁ PERBTEEFRd %,Q opéﬂé‘ei&&éi‘e a&ét%a'\ﬂﬁéls

hi gh | evel rmtor current at e 15 - start of the notor drive cycle
is done by maREFRFtioRhel| Apltidorlavehorf sunldghds tthe, °‘2;}>ﬁm§an 9t s
disabled is the key to disable "SOLAR PROTECT".

1% As menti_oned 'above, the detection thresholds can be
adjusted using keys on the handset 16, and so too can the
various time delays implemented in software and "+/-" keys
are provided for this purpose. 1In addition, recalibration
of the limit value discussed above may be initiated by

20 another key on the handset 16.

‘As mentioned abdve,'each controller 12 inéludes a switch
which can define its address, the address being a number in
this example from 0 to 3. This is particularly useful
25 where more than one coni:rolle;' 12 _is' to be instructed
independently by the handset 16. Instructions from the
remote handsét 16 are preceded by a header code containing'
information as to which controllers 12 are to implement the
instructions and keys on the handset 16 may be utilised to
30 change the address in the header. Four keys are available
in this example - "“Address 1 select", "“Address 2 select"
and "Address 3 select", which chanée the information in the
header to indicate that only those controllers 12 which
have their address switch set to the'cdrresponding number
35 should respond, and "All addresses select", which changes -
the header to indicate that all controllers 12 should
respond. Once one of thése keys has been dep:essed, the
address remains in effect until another of the address keys
is depressed. To implement this arrangement, the handset .



~exanpl e, by which time the notor current will have fallen to its nom nal
: operational value and the notor current sensing input is re-enabled. 20
“To provide intelligent control of the notorised headrail 10 in a manner
that gives reliable and predictable operation, t he design incorporates a
m croprocessor ([err]P) which is prograrmed to i mpl enent al gorithns

whi ch tannotléerEferaplrimalaties o auitinopraassstie ABAW iR cthe

elements  midduud £ ifRTR v RN FubdiINaD such 4d!idn YJ.ndlcatir&‘l avoi d
false stimuli of the nbtor drive circuits i nd og tion

due to event%f sHBAChs addreassns aAbs %lﬁt%&e?rt ?Q(??Ff“t#'ﬂ'qni JhtcedlTtes
becomi ng i NGt frgmonthe cdrterdlldgnt kxnmeba {nfrarredabhsansmyspéoneds of
dar kness caused for exanple by the obscuring of the Iight sensor

(L), a titrer t[err] within the m croprocessor, is initiated as one -of
the |ight sefkatwsgsindicationr &sivolench eppssedleromBsis| pRAViGedPY or

dark to i gml?hif f&niwﬁg lldded S(vaet fArtAis ex#fpley Ohiréé Eepgaratet his

exanple 5 mnu The npt or ircuit (D) _ig only enabled if the
appropri at e BERHt are d’rsed’arkq%rel ﬁnt aPh&g Pnahe ‘RﬁSFe perto

l ndl cating téenstansiyiam inditeitds masualt opetatios,. tézeen constantly

djgital I d I
o oo"M 0 AR PR o0 002 ool o o 19
5 To all ow $é¢eendopn atel"GﬂrYduFWQQ mj@w$ od'é['I(!‘{Fe ﬂ'-@ o and

overcone theoPERRTEM D fild TKlsc&ieivy0 e Bdea@nnLeb ElaBhing in this way
: instead of the red. "“SOLAR PROTECT" is indicated by the
amber LED flashing for one second in eve'ry six and this may

15 coincide with other flashing modes. | '

Adjustments using "+/-" keys are assisted by a gradual
transition from red fuily illuminated to green fully
illuminated, passing through a plurality of intermediate
20 stages in which the LEDs are illuminated to corresponding
intermediate intensity - levels. - These intermediate
illuminations are effected by modulating the LED powei:
supplies at sub-second intervals. For normal use, the
separation of the green and red LEDs is at present
25 preferably 12mm. '

Because the intermediate settings are _ihdicated by the
relative intensities of at least two LEDs, with the limit
settings having only one LED illuminated and the nominal
30 middle setting hav1ng the. LEDs '~ exhibiting equal
illumination intensities, the effectiveness of this method
of visual indication is not dependent on the user having
perfect colour vision as would, for example, a method
relying on the colour change of one tri-colour LED. This
35 form of visual feedback makes it particuiafly easy for a
user to select further intermediate settings by balancing
the relative intensities of the LEDs. ' '



Tight in summer, a further timer t, is reset and started at t he

transition f

romlight to dark. Provided this digital val ue for dark is

mai nt ai ned about the hysteresis threshold 10 for tine T, the blind

driven clos
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72. The left-hand and right-hand sections of the threaded
shaft 74b,74a are conveniently'mounted for rotation within
the slotted tube 72 by means of bushes 86,97. A first stop
is provided in the form of a pair of bushes 86 1located
around the coupling 76 and a pair of second stops is
provided in the form of two ‘customer-locatable end stops
97.

In order for the motorised curtaln pole as illustrated in
f:l.g. § to function when the motor is driven, a gearbox is
coupled to the end of the left hand threaded shaft 74b upon
which rides a traversing nut 88b which  travels in a
direction determined by the motor drive polarity. The
right hand threaded shaft 74a rotates with the left hand
threaded shaft 74b by means of the two-part coupling 76.
The coupling parts 82, 84 illustrated in fig. 5 are formed
by having protrusions and recesses in the form of pegs and
holes in which allow them to mate, -they also act ‘as
bearings in conjunction with bushes 86 that hold the
éoupiing together and hold it in the centre of the tube 72.
A second traversing nut 88a rides upon the right hand
threaded shaft 74a. As the traversimj nuts . 88a, 88b are
prevented from rotating with the threaded shafts 74a, 74b

- by a small peg (not shown) which locates within the slot

(not shown) in the tube 72, drive to the motor of a given



21 In addition to the ability of the controller 12 to store t he
‘operatl ng times for each day, and utilise the average of several days to
avoi d erroneous operation, the controller 12 nay be provided with a
"TIME LEARN" facility 5 to allow for st.orage of manually initialised
operatlons over .a perjod of one or Mfe days, in_such a manper that,

t he oper ati onRP1a¥&&¥n e 5k oFBHSBY 18 hBUBEr (8RR mufBhe to D& L i¥eRoin

repeat aut onabppalslitei didect/idnsOPERME" tiadersingninutsotd@a i 88b carry
instructed. ?esi’k%?ﬁr‘{gqnéggipgdgggtﬁ 19,12# O\gogel ve storing of

operations only preferany used i 'TI ME LEARN' node to
reduce the nunber of . store allocations required and to elimnate the

storage  50f agh@idughe! {8 P%ngﬂ@?.saggﬁr vﬁewpéﬁe éygemndqdﬁu&hmsmos:

reversed within ashort per tirme wll not be stored, nd
repetitions oCaSRE RGPRFALAT BY | Reans; pr LheJiotRr, 1% b?ea’re@r&'ﬁd
exanpl e, once ma@mnmd:oh@&mqeBe&h@éﬁdthmtravhusuhqr nungrmlsds. BBy nd

stored for a fixe od of for
means of dail )}h[e gbg%% %F“’Féab?oﬁl&g& in a’nn%)?eréral tiv Pgﬁg‘r’r%odl %e‘éth
the provisiontiata tthee custhias abeye be drsunol Bndoumeaeldoobntp-rt%lb'l e

contai ni ng ¢ hegyGR3I1N18A Oﬁﬁﬁbngtherénps %&ﬁ}é?ﬁ.éﬂﬂﬁ!iﬁ Prdvihd addumiapaek of
t he year programed to, the reEq)flrenents of the specbflc appli.catiaon. 25

In either cas&¥ ’W@el%"‘ﬁtﬁ%e?"‘% $DWEACBy "Hife 882y | tQ BgreTReFtaye
instal | ation. chwiiirer yihgclooa,i so@bovi Mb,feramyhl theaseoiipl kregp whieh

clock and 'the tiwe _in the ca |I
Non-vol atil e ﬁb‘f Q—ﬁ} \iead F&vngdf?(? §%P‘?e l@(r)rﬁ PP Iagwaf? tg a;‘l% VerSJIng
store data on W%Lﬁ&%ﬂtsﬂﬁ%talw |¢ﬁ%ﬁdﬂ%$@m4%m¢MS°§t eachedendd g he

control | erysl2 gua ! habp! hessn daka aﬁ‘:’a{?@{:skﬁét fdt t h@rae i §8b sHoWRYEkhe
failure. Both the ‘batt@{ backup_and the uSe of non-yvol ati |l e nenor

are of benefi (REPLAFed GHETAAMN Bﬁée be' ﬁﬁ‘éﬁ‘érﬁ%n’b? P8 U5 5 & SERRYRTE e
or threshol d vaintesin 3pole, Hwlopas ainl theseceventr @fs aentaimed salpply ar e

applicable ¢4 be | TRLCESEpREng bk B0En ¥nd! tiliie ATHS mudle e Aldsdy

of blind vanes
and the lead rings 90a, 90b may be a magnetic coupling. 1In

20 this way it is easy and convenient to disengage the lead
' rings'90a, 90b ‘from the‘traversing nuts 88a, 88b for manual
oberation of the curtains. No mechanism has to be
disengaged and the magnetic coupling can easily and
conveniently be re-engaged following manual operation.
25 .
The threaded shaft 74b is coupled at one end to a gearbox
92 and a reversible electric motor 94, the shaft 74b being
caused to rotate in one ‘direction when the motor 94 is
‘driven with a certain polarity and in - the opposite
30 direction when the motor 94 is driven with the reverse
polarity. To alleviate the torsional stress that would be
occasioned if the traversing nuts 88a, 88b were to stop by
direct contact with the fixed first and second stops,
compreSSLOn springs 96a, 96b are provided on the shafts
35 74a, 74b against the stops, such that the springs 96a, 96b
are gradually compressed as the traversing nuts 88a, 88b
approach the stops. This results inh-a gradual increase in
motor current as more torque is required ‘for further
compression. The electronic controller 12 is arranged to



22 To facilitate testing during operation wthout the need to wait a
- significant period of tinme between tests, a.test . link or contact is
provided.that alters the timng al gorithns inplemented by the

m croprocessor on all tinmers 5 to enabR@ testing in a short period of
tinme. | The renote control unit 16 and the various nodes which the
control | er F5OPaERS IR AFAVE HASHA (RRPEBRYC] FNCreanq hih - Betar| .

The renote baptent léssbtiated| uditin Hradualbesprfiinkeyeonpression is

sel f - expl an tur i

anti - cl ockwaé%tga'T Ftle%?}%eﬂéée%la&iw slel.‘q'q'et i |Ittﬁu'za %ltt??: R, funber
of "one- shoFurR_'GF@ exceedénsr@/iﬁbuegnehdasorrreapengenapéw the " iﬁp&OErse

close". g cpredtei fasel grior TRAVEERE OREfuirdS! ldididd 0o 9
renot e handget 16, t, escon%rglrl. er 12 wll fII‘Jét catﬁsgeéthe %ggg%& to

tilt to 90 GOFPEESSLON RE hEBEr FPTIRPSNGERIrI 1960, Menalig¥e fo% the
travel | ers 8stidualvdnertdaec in dhe mechariidneyr | yrmtapi-mgsTgaaersebc;l ose"

8t o e ownARCERRsIR Ly PERRFEREER, ARePk' b FRESE fosRHECHRTREEINE. O
30 to rotat auts @&&a,or8&h hich nMdothehsrtlarmo\pérmaf:mdrotatihuswben

closed. 10 Ocl@ met@rsat lgenhve%w%naﬁ;ﬁesebberse esyory in funct' on,
are "Open tilt to 45 degrees”, "Open tilt to 90 degree etc.
Various toggle buttons wll be provi ded on the handset 16 enabl | ng t he

control | er Thet Gslatygin itheo extrunidd ofubés72 andirthey afsieperet i enal

rodes. | Thus hgr il it sdd Flan ar b0k LAHY Lol PB ! £n "t Sho®

| eave the '
caz_-rylng pegs are at the rear of the tube 72 on

15 installation facing the wall on which the system is
mounted. This enables the appearance of the motorised
curtain pole to be that of ‘a standard curtain pole from
most normal viewing angles. ' -



30 node descri bed above. O her npdes avail able are "TI ME LEARN
/OPERATE" and "SOLAR PROTECT". Initial depressi ﬁw
LEARN OPERATE" toggle button, if-there is no ti pattern stored in
menmory will cause a limted nurrber and . type of ‘M\ s to be
stored i.n nenory per 24 35 .hour period #r seven “m ek has

el dpsed, the systemwi || repeat these operations untit this ndde is

exi ted. Chceggﬁ'i@pattern has been stored, operation of the "TI ME
LEARN / OPERATI toggle button will cause the system i mredi at el y to
enter the autonmatic operation.

In "SOLAR PRATECT'A tiidnifmuntiain isuspensian sySten copprisined ﬁHPPéEﬁonse _

to light lev t t I sk gggwdqumé Ulatirgihigegs ffoam
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y
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disabl e " BOLAREPROBES BOtORS onge RehiPBnof theysusnansion, 8gvisy 1
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component and means for interrupting current to the
15- electric motor when the increase in motor current is
detected.

2. A sysi:em according to claim 1 in which the means fcr

detecting the increase in’ current 1ncludes means for

20 detecting a monotonic increase in current associated with
" the resilient component taking up drive from the motor.

3. A system according to claim 1 or claim 2 in which the
resilient component is located between the stop and the
25 suspension device.

4. A system according to claim 3 in which the resilient
component comprises a resilient compressible element.

30 S. A system according to claim 1 of claim 2 in which the
resilient component is located between the motor and the
suspension- device.

6. A system according to claim 5 in which the resilient
35 component comprises a resilient drive link.

7. A blind/curtain suspension system comprising a support
carrying at least one suspension device arranged for
- movement relative to the support between first and second



As nmentioned above, each controller 12 i ncl udes a
define its address, the address being a nunber mll“l I ﬂl IH“ fromO to
3. This is particularly useful 25 where nore t 12 isto
‘be instructed i ndependent|ly by the hasdset 16 I nstruc ions fromthe

renpte handset 16 are preceded by a header code containing I nformation
as'to whi ch &eRs| ter PPER 2rdt §lpsel et blfad/curtadhyycdn ofd egtd icey s

.on the handsgfotht NByupted! it smlet %u%%en%"i%ﬁgedéhﬂcedéﬁﬂssolbérébﬁehQﬁier
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depressed, thg cureeeleltesa: re.rral Wotdk ehkgebidtbdl wieH halotdlont hef addyeess
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LEARN' and pds$Meion QPEERF EsSuspenaiibuadedipy reechescn pERdEtEzvinged n
‘this way 35 or settable value between zero and the stored value.

8. A system according to claim 7 in which the means for

deriving a value indicative of position of the suspension
- device relative to the first stop includes first means for
20 deriving an initial value indicative of position of the

suspension device, second -means for detecting an increase

in current to the motor associated with motion of the

suspension device being retarded by the first stop and

third means for recalibrating the first means to yield a
25 zero result when this increase in current is detected.

9. A system according to any preceding claim in which the

support is an elongate support and the suspension device is

arranged for'longitudinal movement relative to the support.
30

10. A system according to any one of claims 1-8 in which

the suspension device is arranged for rotational movement

relative to the support.

35 11. An electronic controller for use in a blind/curtain
suspension system comprising a support carrying at least
one suspension device arranged for movement relative to the
support towards and away from a stop to open and close the
blind)curtain, an electric motor coupled to the suspension
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fl ashing for one second in every six and this Wji"ﬁumuﬂtmﬂﬂ h ot her
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passing through a plurality of internediate 20 stages |n whi ch the LEDs are
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25 Filf. 5 illustrates the application of the present invention to

curtain pol egz2 O GPUsBectronit { SoRtEYSPERSIERR UL CIh a BN Raridy ded
using a modi fied blind headrail 10, with the tilt faciljt a%mived and

With curt ai nmmmﬁe comprising a support carryin east

one suspension device arranged for movement relative to the
support between first and second'stops to open and close
15 the blind/curtain, an electric motor coupled ¢to the
suspension device and operable to cause movement of the
suspension device relative to the support, the controller
including means for deriving a value indicative of position
of the suspension device relative to the first stop, means
20 for detecting an increase in current to the motor
associated with motion of the suspension device being
retarded by the second stop, means for storing the derived
value when the increase in motor current is detected and
means for regulating drive to the electric motor during
25 subsequent operation of the system in dependence upon the
stored value to interrupt current to the motor when the
" derived value indicative of the actual position of the
suspension device reaches a predetermined or settable value
between zero and the stored value. '

30
13. A controller according to claim 12 in which the means
for deriving a value indicative of position of the
suspension device includes means for determining time
elapsed during which the motor is operative.

35 -

14. A controller according to claim 12 in which the means
for deriving a value indicative of position of the
suspension device includes means for counting cyclic
fluctuations in commutator current in the motor. .



5 fromthe-travellers 28. Such a headrail may be

orientation depending on the nature of the curtal mﬂﬁ MHHMJHI and
drive to the travellers 28 will be carried by hel ess,
there are situations where the appear agge of a curtain pole is to be
preferred. 10 The curtain pole takes the formof a slotted tube 72,

which ' may hs.mada lyoreetiollsirorscatiding Wwobc e lblier azaraaiamu eflor use

ri ght -hand an ftzh ction h d f o] by a
coupling 76 |%1§ﬁcent ra%%tr's?'g1 [ 56’?1 glfhgt%ﬁe %ﬁ%eqq%égg rl N etfep%ﬂtiq‘r% hﬁgﬂr
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nmount ed for ng&tllt%d/\ﬁ bifi Nthe ¢ shoidred dé&bbeZ inelRRRs fleabissNedr
86,97. A first stop |s prowd in th ormof a pair of bushes 86

| ocat ed a8 ’7‘2’ S8%d 8 %5& econd stops |s 20

provi ded in the form of two custorrer-locatable end stops In

or der flor & he J3t Ofy SEhlitn Ml Ahd [4dISkip! Gt | 0t ’flﬁit‘g flg-ag

function when"the notor 1S rlven box I cou e én
the | eft handwhichadde mtrqhbmpbﬁ adapﬁﬁficﬁor iy at'-fte avpeed ngfn@he88b

whi ch travelSshepensmrdlde%@eoesde.tterawmd%sﬂt@; typ.drive polarity.
The ht hand threaded shaft 74a rotates with the Ieft hand

threaded aft 74b by neans of the two-part coupling 76. 30 The coupling -
parts 82, 84 il7.ushreavrtirohlér gacSordéngonnydone dfy dbaims pretsusihich and

recesses in the fory @ﬁa??%ﬁs@{b%rocemzes an@ Cf&;}ﬂh ngége"ﬂé g%t he
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gi ven .



267 polarity will cause the nuts 88a, 88b to be driven in opposite

directions. The traversing nuts 88a, 88b carry respective | eadi ng
curtain rings 90a, 90b. 5 Although it is envisaged that the systens woul d
i n nost cases be operated by neans of the notor, it is preferred t hat
-the coupling between the traversing nuts 88a, 88b and t he | eadi ng
curtain rings 90a, 90b can be renoved, such -hat--t-he-curt-ai-ns; may be
drawn and opened entirely 10 nanually Thus, |tThiér & ﬂvénuehtly

provi ded-a renovabl e coupl i ng which couples each Pt /88a, 88bito a
respective curtain ring 90a, 90b. 32Preferabty;™ -t fres - Toupl T'ng” whi ch

hol ds the lead ring 90a, 90b in p05|t|on on the traverS|ng nuts 88a, .88Db
al | ows easy dlsengageng f Q romits
traversing nut 88a, &% ot Fre————Tot o P& le be required
to be used as a standard curtaln pol e, such as in the event of a mains

suppl y failure. The coupling bet ABSTRAET raversing nuts 88a, 88b and
the lead rings 90a, 90b nay be a magnetic coupling. In 20 this way it is

easy and conveni ent to di sengage the | ead rings 90a, 90b fromthe
“traversing nuts 88a, 88b for manual operation of the curtal ns.
" mechani sm hgl to cﬂl sen aged and .t he nmagneti,c cqQu I| can eaﬁbé
and  conve neaﬂtpways blind. o SyEath S1SPSTFing SYSIGIAGS g FpmpEsing A plin
t hreaded sha i
I eaded, Shahbhal oo LR b RN i SRk ion dBAGER dranecd for

one directi ofhgveaient relativEad tﬂéhesdrall i} bvgble/\td\#mﬂsmdtaaway frohfaistop 48doi N
the opposite 30 direction when the notor is driven with the reverse

pol arity. Toopen endackese Hbetblind @raturtaine An tdleatricomotonhd4a is eanpled dacthei f
the traversing nuts 83a, 8 were to direct, contac
fixed first &?P%‘@’@é‘n‘ie gg and OWB 'é’s%q‘%ﬁ 1%5? maye msiatv @oﬁ‘&%ﬂgmﬁ&?ed

00" I B o e B B

drive from the motor once motion of the suspension device 28 is retarded by the
stop 48. An automatic controller 12 is provided which detects a monotonic
increase in current to the motor 44a associated -with drive from the motor 44a
10 being taken up by the springs 50 and interrupts current to the electric motor 44a
when the increase in motor current is detected. The controller may also keep track
of the position of the suspension device 28 and store its position when the increase
in current is detected. Drive to the electric motor 44a during subsequent operation
of the system may then be regulated in dependence upon the stored value to
15 interrupt current to the motor before the suspension device 28 hits the stop 48

again.

Figure 3
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appfoach the stops. This results in a gradual increase in not or

s<current as nore torque is required for further conpreSS|on The
el ectronic controller 12 is arranged to ' .
27 stop the notor drive when a nDnotonlc i ncrease in notor current
associated with gradual spring conpressipp i detected. A less preferred
alterndtive is the detection of current exceeding a threshold
corresponding to the notor 5 current just prior to the required degree of
parti al conpression of the springs 96a, 96b, to allow for the
residual inertia in the mechanism Thesprings 96a, 96b, when partially
‘conpressed, exert a force on the travefFsj ng nuts 88a, 88b which aid the
start of shaft rotation when 10 the notor\94 is driven with the revekse
pol arity. The slot in the extruded tu 72 and the design of th
traversing nuts 88a, 88b are such that the sk d ring carryi ng pegs
are at the rear of phe—t-dbe—F2—er—t—nsteattafl facing the wall on
which the systeml}|is nmounted. This enab he appearance o/ t he
nmotorised ey curtaih pole to be that of a standard curtai ?nlcxjr m
nmost nor mal™ w{ ewi ng|angl es. Hi
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C ai ns: " 1. A blind/curtain suspensi on system conpri sing a support
carrying at | east one suspension device arranged for 5 novenent relative

to the support towards and away from a stop to open and cl ose the
blind/curtain, an electric notor coupl ed to the suspension device and
operable to cause movenent of the suspemsion device relative to the
support, a resilient conponent adapted to take up additional drive' 10
~fromthe notor once notion of the suspension device is retarded by the
stop and a controller including neans for detecting an increase in

current to the notor associated with drive m the notor being taken up
by the resilient conponent égg_ﬂeans for ting current to the 15

el ectric notor when the incr iln not or tNis det ect ed. .

2. A systemaccording to clgiml iln whi for detecting the.

I ncrease in current includ means (TBL Y0 detffing a nonotonic
W t h () resiljjiept conponent taking up

I ncrease in current associ at
drive fromthe notap A sysiaaratcordingyo claiml1 or claim2 in

whi ch t he resil¥¥en S TS Lnrataﬂ 0T N the stop and the 25
suspensi on devi ce. 4. lrgY: WIE claim3 in which the
resilient . conponent conpiNiEel :(HQE;; = L ESSi bl e el enent . 30
5. A system accordi ng to clhln eV ch the resilient
conponent is Iocat§g~betme . 'nﬁfjr*and h suspensi on devi ce.
6. A system accor bng’TETfﬁﬁi n % i njwhich fffhg rdsN i ent 35 conponent
conprises a resilient drive I} nk. S '
o N .
O I N B
™ \ :
N
o) - .
- .
o~
m\
/F e
fod &)
N —
\ u-
F\ ://\’/ SR
‘ | =
H _} N
o — v/ \
< N
. / \
\
© ui
N\ \~NL\O
N N
\}
\ [N
"'/\
;o ' - "’t‘_____——-
&— | :l,r// == “““-;ﬂ




7. A bl i nd/ cur t-ai n suspensi on system conpri sing a support. carrying at

I east one suspension device arranged for nmovenent relative to the
support between first and second : 29
stops to open and close the blind/curtain, an electric not or coupled to
t he suspension device and operable to 3giuse novenent of the suspension
devi ¢e relative to the support and a controller including neans for
deriving a 5 value indicative of position of the suspension device
relative to the first stop, nmeans for detecting an increase in current
to the notor associated with notion of the suspensi on devi ce being
retarded by the secppe~stop—reais— or storing the dHrived val ue when
the increase in notpf 10 current isqd¢tected and neans fior regul ating drive
to the el ectric pptoayduii ng sul$qguent operati&of the systemin
dependence upon the}kto val ue tq{ilpt errupt curr t t he notor when
the derived value ifhflicative of theg|d¢k ual position f§f the suspension
devi ce reaches a pré¢fletern ned 15 df ttabl e val ue betjeen zero and the
stored val ue. B. A system adg¢qiding to claim?7 i which the neans
for deriving a yalue indicativd|df} position of the Huspension
device relative to fhe first stop ildghpudes first nmeans flor 20 deriving an
initial value indicg{ive of positi t he suspens|fon devi ce, second
means for detecting i il current to the nfftor associated with
notion of the Sus T devi caTly®} ng retarded by tfle first stop and
third neans for rec¥1ibrating the flijrjl3f neans to yield ﬂ 25 zero result
when this increase i{p current is detected, :
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9.

an el ongate support and the suspension device is"

| ongi t udi nal _
according to any one of clainms 1-8 in which
arranged for rotational
el ectrfohic controller for

nmovenent relative to

novenent
use in:

conprising a support carrying at

for

suspensi on

novenent
open and cl ose the .

relative to the
bl i nd/ curt

t he support. 30

a bllng?c

| east

urtain

_ A system according to any preceding claimin which the

supp

arranged for
10. A system

35

ort is

the suspension device is
ki've to the support.

11.  An

suspenS| on system

one suspensi on devi ce arranged

support towards and away froma stag to

ain,
2
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to cause nmovenent of thej{suspens

resilient conponent to
nmotion of the su pengﬂon
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suspensi on devi ce and operable to cause novenent of the suspensi on

device relative to the support, the controller including nmeans for
deriving a value indicative of position -of the suspension device
relative to the first stop, neans 20 for detecting an increase in
current. to the notor associ ated wsyg nmotion of the suspension device
beisng~ “ retarded by the second stop, neans for storing the derived
val ue when the increase in notor current is detected and neans for
regulating drive to the electric 4 during 25 subsequent operation of
the systemin dependence upon t s\Wored value to interrupt current to
t he nmotor when the derived vajue i ngi cative of the actual position of
t he suspensi on devi ce reaches prdet erm ned or settable val ue
bet ween zero and the stored val ug- 13. A controller according to
claim12 in which the neans : I1ving a value indicative of position
of the suspensi on devi ce i ncvdd fans for determning tine
el apsed during which the notor ps-b ive. 35 14. A controller.
according to claimi12 in which N for deriving a val ue
i ndi cative of positiontef_the alt sion device includes neans for
counting cyclic f1 @t uatT gputator gHrrent in the notor
31 15. A controller accordin cl al-m1Z2 agtapt ed for use with a
systemin which the notor is a st g notor wherein the means for
deriving a value indicative of- pon of the suspension device
i ncludes neans -for 5 _gounti ng p S bo the notor.-
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16. A controller according to any one of clains 12-15 in whiéhgggx},p;

controller is adapted to slow the speed of the suspensi on device as it .
approaches the stop. 10 17. A controller according any one of clains
11-16 which conprises a mcroprocessor_and in which the neans for
detecting an increase in motor current i @ udés means for periodical ly

sanpling the current to the notor, 592 15 m croprocessor being
programmed to detect the increase in current fromthe successive

current sanpl es.
TAIN

An automatic blind or ocurtain suspension system i1is
described comprising a blind headrail 10 or curtain pole
having a movable suspension device 28. An electric motor
44a is coupled to the suspension device 28. Compression
5 springs 50 take up drive from the motor once motion of the
suspension device 28 i1s retarded by a stop 48. An
automatic controller 12 detects a monotonic increase in
motor current 44a associated with drive from the motor 44a
being taken up by the springs 50 and interrupts current to
10 the motor 44a when the increase in motor current is
detected. The controller also keeps track of the position
of the suspension device 28 and stores its position when
the increase in curreht is detected. Drive to the electric
motor 44a during’ SubSequent operation is then regulated in =
15 dependence upon the stored value to interrupt current to
the motor bhefore the suspension device 28 hits the stop 48.

(Fig. 3)
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