| P1544 1 I nputting or adjusting reference positions in a door controller The
I nvention relates to a door controller and a nethod for inputting or

adj usiFA1hg4 one or nore reference positions used by the door controller and,
in particular, to a nethod for s quickly teaching the controller accurate
reference positions along a door travellpath. Mdern el evator door
controllers use travel curves to dictate the novenent of a door along a
track betlnpeitingtos adjusting refarenpe popiions ina sloosgentrolier el curves define the
desired door speed as a function of the door position or of the time. A

pul se encoder is frequently io used to provide the controller with a signal
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to signal changes in the desired travel curve to the controller (for example there may be

an intermediate switch to indicate the position where the motion of the door should change

from a constant creeping speed to full acceleration). Alternatively, the controller can

automatically calculate these intermediate reference positions using the total travel
25  distance and register these into the memory as discussed in JP-A-2000016730.

After initial installation, it is important to make adjustments to the reference positions so as

to compensate for mechanical tolerances and most importantly to ensure that the edge of

the fully open door is flush with the door jamb. Adjustment may also be required during
30  modernization or maintenance of the elevator installation.

Conventionally, any adjustment of the reference positions is performed by manually
accessing the door track and shifting the respective switches or stoppers along the track
until they are in the correct positions and then instructing the controller to repeat the
35 learning run. This is a laborious and time-consuming task, particularly in an elevator



until they are in the correct positions and then instructing the controller
to repeat the 35 |learning run. This is a | aborious and tinme-consum ng task,
partil®dbe4ly in an el evator 1P1544 2 installation where it nmay have to be
repeated for each individual |anding of the installation. Furthernore, the
task can be very frustrating if only maZor adjustnment is required.
Accordingly, the objective of the present invention is to ease the task of
adj ust i ngnstallation whefedit may dape i be tapsatedddr eachdndivdual danding efdhe installation. c
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positions are registered independently of any physical restriction in, or interaction along,
the door track. To input or adjust a reference position, the controller is switched to a
learning mode and the door is merely moved to the required position which is an
unrestricted position along the track and that position as recorded by the position
25  monitoring means is registered as a reference position. Hence, to configure or reconfigure
the controller there is no longer a requirement to access the door track and manually

move any stoppers or switches.

Preferably, the controller can automatically register the reference position in memory. As
30 the door is moved to and held stationary at the desired position, the controller verifies that
there is no change in the position as recorded by the position monitoring means for a
specific period of time and automatically registers this position into memory as the
reference position. Hence, no additional equipment is required for the engineer to register
the reference position in the memory. Since the door must be held in the desired position
35 for a specific time period, it is beneficial that the door is moved by hand rather than by the
door drive, otherwise the door drive would tend to continue to move the door at the



there is no change in the position as recorded by the position nonitoring
nmeans for a specific period of time and autonatically registers this

posi tiRI844nto menory as the reference position. Hence, no additional
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20  positions and register these in the memory without having to access the door track.

The easiest reference position to register using the method and controller of the invention
is the fully open position of the door. No measurement or judgement is required from the
engineer as all he has to do is move the door until the edge of the door lies flush with the

25 neighbouring door frame and then register this position in the memory as the fully open
position.

Furthermore, since the same position monitoring means is used both during normal
operation of the controller and to actually register the reference positions in the learning
30  mode there is inherently less likelihood of error.

The invention is herein described by way of a specific example with reference to the

accompanying drawings of which:

Figure 1 is a schematic diagram of an elevator door controller in accordance with a
35  preferred embodiment of the invention; and



Furthernore, since the sanme position nonitoring nmeans is used both during
normal operation of the controller and to actually register the reference
posi tI”RY944in the learning 30 node there is inherently |less |likelihood of
error. The invention is herein described by way of a specific exanple with
reference to the acconpanying draw ngs4of which: Figure 1 is a schematic
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the door GoRikgkhPodAertblthenvehtigscordance with a preferred enbodi ment of
the invention. A door controller 11 according to the present invention is

illustrated in Fig. 1. An elevator s car 1 has a pair of door panels 2
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central procCessor 10 to 20 provide a signal representing the distance
traveld ed by the door panels 2. Algorithns inplenented in the travel curve
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force si %ﬁbn-b@latile memory register 14, a travel curve generator 16 and externally with the
power unit 12. The pulse encoder 8 has an output connected to a central processor 10 to
20 provide a signal representing the distance travelled by the door panels 2. Algorithms
implemented in the travel curve generator 16 utilize the signal from the pulse encoder 8 to
generate target values to control the operation of the door drive 9 via a power unit 12. The
power unit 12 outputs a control force signal to the drive 9. This control force signal is
dependent upon the position of the door panels 2 and represents the force to be applied
25 by the drive 9 at any given moment in time to produce the desired door motion.

An elevator controller 18, connected to and superordinate to the door controller 11,
initiates the opening movement of the door panels 2 and dispatches the elevator car 1
when the door is closed.
30
As a safety margin, the track 22 from which the car door panels 2 are suspended and
guided is always manufactured to have a length sufficient to permit the doors panels 2 to
open wider than actually required on-site. Accordingly, on installation of the elevator it is
always necessary to adjust the factory preset opening width to that actually required X2.
35  Furthermore, different floors of the building may have different door frames defining



dependent upon the position of the door panels 2 and represents the force to
be applied 25 by the drive 9 at any given nonent in tine to produce the
desi r#d5d¢or notion. An elevator controller 18, connected to and
superordinate to the door controller 11, initiates the opening novenent of
t he door panels 2 and dispatches the el®vator car 1 when the door is
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compute and store the most effective travel curve to control the operation of the door drive

20 9 for that particular floor. In an eighth step S8 the engineer can put in a car call for another
floor and repeat this procedure until the accurate, fully open positions X2 have been
registered in the controller 11 for every floor of the installation. Alternatively, the engineer
can terminate the learning routine using the input device 15 and the door controller 11
returns to normal operation in step S9.

25
Instead of completely deenergizing the door drive 9 in the fourth step S4, the control force
signal from the power unit 12 could be reduced to a constant value so that the force
applied by door drive 9 is sufficient only to counteract the closing force of the biasing
weights 21. This arrangement would allow the engineer to manually move the door panels

30 2 more easily as there is no effective biasing force acting on the panels 2.

The sixth step S6 establishes that the door panels 2 are in the correct reference position
to be registered in memory 14. Instead of waiting until there is no change in the positional
signal from the encoder 8 as described above, the controller 11 may require an interaction
35  from the engineer using the input device 15. Indeed, if the input device is used to record
the reference position X2 in the memory 14, then in steps S4 and S5, the control force



20 9 for that particular floor. In an eighth step S8 the engineer can put in
a car call for another floor and repeat this procedure until the accurate,
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can be use registering any reference position travel curve
gener at orpahéls Zdgceteratasimoothihhte the fully oper ppgitidort Xan coul d be the position
along the travel path at which the driver 9, having initially noved the door
panels 2 at a constant creep speed fromthe fully closed position, is
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r ef er enceaeference position rather than pressing individual buttons.
20
Although the invention has been specifically described with reference to elevator doors, it
will be appreciated that it is equally applicable to any type of powered sliding doors,
whether they are centre opening or side opening. The doors may be biased to the fully
closed position by any suitable means such as a closing weight 21 or a spring, or they

25  may rely solely on the driver 9 to provide all intended motion.



position is to be registered in nenory 14), but preferably the input device
15 is a keypad. This is particularly advantageous if nore than one
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met hod accord|mgmtommglrrmamsi$) w&‘mmbmosx(éﬁ) b) is automatically carried out if
t he ontroII e,

posi t on as  TeARACTERALSUADEHAT the WOGF f2 BT o lbIC 2BPR b detebbies. o ¢
peri od of ti rreposBlonAXZ’mmthe @octnaqu (28).t o claim 1, whereby step b) requires
manual activation of an 1input device (15) to trigger the registration of
the reference position (X2). 20 4. A nethod according to claim2 or claimS3,
wher eby the cohtrremthddeacopndir)g ocleiat fl ywhereby atep b i€ antonwitichityr ceried gutaf theo a

d 9) t f d t t h
the ariver () ERBbE(1a) el ot s O, pBR nck hitfart fo e Bolliof i o
val ue1suf fi ci gatorted by the mrsition ragnjtolingisieags (8) farea spEcificgpednd bhémeoor (2) .

3. A method according to claim 1, whereby step b) requires manual activation of an
input device (15) to trigger the registration of the reference position (X2).

20 4. A method according to claim 2 or claim 3, whereby the controller (11) normalily
outputs a control force signal to a driver (9) to control the motion of the door and
prior to step a) either the driver (9) is deenergized, or the control force signal is
reduced to a value sufficient to counteract any biasing force acting on the door (2).

25 5. A method according to claim 3, whereby the controller (11) normally outputs a
control force signal to a driver (9) to control the motion of the door and prior to step
a) the control force signal is set to a reduced level to automatically open the door
(2) at a slow speed.

3 6. A method according to any preceding claim applied to the door controller (11) of an
elevator installation, wherein steps a) and b) are carried out consecutively for each
landing of the elevator installation and the reference position (X2) is stored in the
memory (14) for each landing.



25 5. A nethod according to claim3, whereby the controller (11) normally
outputs a control force signal to a driver (9) to control the notion of the
door mrd4prior to step a) the control force signal is set to a reduced

| evel to automatically open the door (2) at a slow speed. 30 6. A nethod
according to any preceding claimappliegl to the door controller (11) of an
el evator installation, wherein steps a) and b) are carried out consecutively
for each 7.1 andi ngthdd Bbeording iataaim Aswheleirt thenrefer@ntd eositiberierac &ullpapeni on

accor i ng. to. oaah 82\ JEVREY indos FpgRetr [ANR: Mian MR A o Fam fsh o

position (X2) etdvatdnilaridirggn edge of the door (2) lies flush wth a door frane
of an elevator landing. 5 8. A door controller (11) for controlling
novenent of a door (2) along a door track (22) conprising: nmeans (8) for
conti rnual8.y nunddarrcontolier polyifon aontrolfing meveloent df 2)door &)ratoray & dgdrdtack (22)
storing one or_nore reference positions (X2); an input device (15) to

sel ectively sWweleh* e control I er (11) fromnormal operating 10 node to a
| ear ni ng node;meamd (&efansor(tizBallylapnitaping tarpogiien iohtherdagr )y at i on of a position

al ong the door_ track as .. record by the posiiio pni tori ng neans (8)
as the referefc8® 89?41%@?9?%5?9 Pﬁg%&%rer%ﬁeé?@c (&°z?j“°86?5|<%8 the | earni ng node
CHARACTERI ZED anNngutAlevick € 18)otorsefezjively switerelhg contralldrd1 tiofearh nolmalrapeeatiegce  1s
position (X2) on, the door tra%ga 2). 9. A door controller (11) according to

clai n%, wher &9&RE EFNYGLPP ans is a timer (23) triggering the
regi stration ohednsq28:a6pfonigyepng irégistration2Y ai gositiod sy theaivohsrack 229mged by

the position nonitoring neans (8) .has not changed fqr a specjfi 20, peri od
of t e 10 ATRGERS b heniiRdipn radrtoRie BRans 5 28 e tefereBod Risicn () feBrput
devi ce (15) i snem@pydd)duriageiclebmirgsmblie triggering neans.
CHARACTERIZED IN THAT the door (2) is freely movable about the reference
15 position (X2) on the door track (22).

9. A door controller (11) according to claim 8, wherein the triggering means is a timer
(23) triggering the registration of the reference position (X2) if the position as
recorded by the position monitoring means (8) has not changed for a specific
20 period of time

10. A door controller (11) according to claim 8, wherein the input device (15) is
manually operable as the triggering means.



