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According to the present invention, there is provided an elevator system
comprising an eleva- The invention relates to elevators and, more   tor
car, a guide rail along which said car is movable particularly, to improved
ride quality.            and an actuable horizontal suspension between U.S.
Patent 4,750,590 to Otala shows an open-   5   said car and said rail, said
system further compris- loop elevator control system, corresponding to the
ing: preamble of claim 1, with solenoid actuated guide      a control for
guiding said elevator car vertically shoes. The disclosure suggests using
the concept   along said rail by controlling said actuable horizon- of
first ascertaining the out-of-straightness of the  tal suspension, said
control comprising: guide rails for storage in a computer memory and   10
a learned rail characteristic control, responsive subsequently controlling
the guide shoes by recall-  to a vertical position signal having a
magnitude ing the corresponding information from memory      indicative of
a vertical position of said elevator and correcting the guide rail shoe
positions accord-  along said rail, for providing a learned rail char-
ingly.                                             acteristic signal based
on signals retrieved from Kokai 3-51281 of Kagami is similar to Otala  15
pre-stored data indicative of actual rail profile, except is additionally
concerned with a supposed   characterised in that said learned rail
characteristic variable stiffness of the rails along with an eccentric
signal has a magnitude indicative of a force offset load causing
difficulties in truly learning the rail.  at said vertical position and is
used in an open-loop See also Kokai 3-23185, 3-51280 and 3-115076 for
manner to actuate said horizontal suspension to similar disclosures. Kokai
3-124683 shows appara-  20  compensate for said force offset, and tus for
measuring the mounting accuracy of a           a feedback control,
responsive to a sensed guide rail by sensing the position of the car
relative  signal having a magnitude indicative of a car force to a piano
wire and a rail.                        exerted against said elevator, for
providing an ac- Kokai 60-36279 discloses an electromagnet       tuating
signal for actuating said actuable horizontal guide in a closed loop
control based on position   25  suspension to counter said car force;
wherein the and current feed-back. The text that explains Fig. 8  learned
rail characteristic signal and the actuating seems to suggest memorizing
rail displacement      signal are combined to form a combined actuating
error.                                             signal for actuating
said actuable horizontal sus- U.S. Patent 4,754,849 to Ando and Kokai 58-
pension to counter both said force offset and said 39753 show electromagnet
guides using a vertical  30  car force. wire as a positional reference.
In European Patent Application 0467673, pub- U.S. Patent 5,027,925 shows a
procedure for     lished 22 January 1992, and related cases filed at
damping the vibrations of an elevator car supported  the same time,
techniques for using accelero- by elastic suspension elements and
controlling a   meters in a feedback loop were fully disclosed for
vibration damper in parallel with the elastic suspen-   35 controlling
disturbances acting on an elevator. sion elements with the output of an
acceleration   These closed loop techniques have the advantage sensor. See
also Kokai 60-15374 for a similar de-  of being self-adjusting. vice for
controlling vertical vibrations using an ac-  A potential problem  with the
accelerometer celerometer in Fig. 11. Various other patent docu-  feedback
method is getting sufficient stable closed ments disclose
acceleration-based, closed-loop   40  loop band-width. For a full
discussion of the re- "active" suspensions for automobiles, rail-road
quired gains, see the above mentioned application cars, military tanks,
etc. See, e.g., U.S. Patent  and also European Patent Application No.
0523971 4,809,179; 4,892,328 and 4,898,257. Similarly, a   published 20
January 1993. Structural resonances, real time simulation was used to
analyze two ideal-  etc., can limit the achievable closed loop system ized
MAGLEV suspensions: an attraction (ferro-  45  bandwidth. magnetic) system
and a repulsion (cryogenic) sys-      Moreover, for some applications, such
as for tern in "Performance of Magnetic Suspension for    long wheelbase
cars, it may be desirable to sepa- High-speed Vehicles" by C. A. Skalski,
published   rate accelerometers from actuators to reduce vibra- in the June
1974 Journal of Dynamic Systems,       tions at a selected point such as at
the floor level. Measurement and Control. Fig. 8 thereof shows an   50
Such, however, can destabilize the control at higher accelerometer
connected to an integrator.          gains. Though it would be desirable to
avoid it, an An active horizontal suspension is disclosed in  on-site
adjustment by a highly skilled controls en- United Kingdom Patent
Application GB 2 238 404     gineer might sometimes be required. A, having
pressure applied to the guide rails         In European Patent Application
0503972, filed sensed at a stop and maintained constant at the   55  13
March 1991 and published 16 September 1992, stopped value by driving
actuable guides in a feed-  a detailed showing was made as to how to learn
back loop with the outputs of a pressure or dis-   the rail profile using
an accelerometer and a posi- placement sensor.
tion sensor. Other methods are certainly possible 2   
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additional method shown below. Regard-       offset signal. less of the
rail learning technique used, the present  Fig. 1 shows a rail profile
learning technique in invention uses such learned information in an open
which the horizontal position of the car with respect loop along with a
feedback loop to reduce vibra-   to a reference is measured and a signal
(GAP) on a tions.                                         5   line 10 is
provided for summation in a summer 12 A potential problem with the open
loop method,  with a signal on a line 14 representing constants. using
learned rail data, is getting sufficient mea-  Also summed in junction 12
is a signal ([err]) on a surement accuracy. With careful tuning, on a two-
line 16 from a double integrator 18 fed by a sensed axis laboratory device,
a 40:1 reduction in vibration  acceleration (a) signal on a line 20
indicative of level has been demonstrated. On the other hand,  10
acceleration of an elevator car with respect to an one estimate of that
which is commercially achiev-  inertial reference. A synthesized rail
profile 24 may able, i.e., on a repeatable basis in actual hoistways,  be
created more or less continuously or by sam- with control of both the top
and bottom of the car,  pling along the length in a hoistway. Thus, for
each is an improvement of 10:1 (with high accuracy      vertical position
as indicated by a signal on a line hardware). Another estimate, using only
control at  15  26, a summed signal on a line 28 may be cor- the bottom of
the car, is an improvement of per-   respondingly sampled and stored in a
synthesized haps 3:1.                                          rail profile
table with the magnitude of the vertical For a desired level of
improvement, say of the  position signal on the line 26 stored in a pair
with order of 10:1 or better, by combining an open-loop,  the magnitude of
the signal on the line 28. rail learning approach with a closed-loop,
sensor-  20  The relationships of these signals are shown in based
approach, the burden on either control loop  Fig. 4 in detail where an
elevator car 30 is sus- used alone drops from 10:1 or better, to less than
pended in a hoistway and is guided vertically 4:1 each. It is thus
important to realize that the  therein by a guide, which is shown, without
limita- improvement effect of combining the two control    tion, in Fig. 4
as an actuable roller guide 32, riding loops is multiplicative rather than
merely additive.  25  on a surface of a rail 34 mounted to a hoistway wall
In the combined approach, the gain demand on the   36. An accelerometer 38
is mounted on the car 30 feedback loop is thus much lower and the need for
and measures the side-to-side horizontal accelera- accuracy of the
open-loop components much less     tion of the car 30. stringent.
It should be realized that the method shown in These and other objects and
advantages of the   30  Fig. 1 is merely one way to gather rail
information. present invention will become more apparent in     Another
method is shown below in connection with light of the following detailed
description of a pre-  Fig. 1A. Thus, although we show two such meth-
ferred embodiment thereof, given by way of exam-   ods, the rail learning
technique utilized to "memo- ple only, with reference to the accompanying
draw-  rize the rail" is not the point of the present inven- ings.
35  tion. Rather, we teach the utilization of such stored Fig. 1 shows a
rail profile learning technique;  information relating to the rail in an
open loop Fig. 1A shows another rail learning technique;   control in
combination with a closed loop control. Fig. 2 shows retrieval of learned
rail profile data  Referring now to Fig. 2, for this particular ex- in
response to a vertical position signal;       ample, once a rail profile is
synthesized and stored Fig. 2A shows retrieval of learned rail force data
40  in a memory, the stored data can then be retrieved in response to a
vertical position signal;       depending on the vertical position of the
car in the Fig. 3 shows retrieved rail profile data used with  hoistway to
predict the rail offset. In other words, at a position-based feedback loop
according to the  a given position as indicated by a signal on a line
present invention;                               26a, a predicted offset
signal on a line 40 is re- Fig. 4 graphically shows the relationship of  45
trieved from memory and provided for control pur- some of the parameters of
Figs. 1, 2 & 3;        poses. Fig. 5 shows multiplication of a retrieved
rail     Referring now to Fig. 3, a force disturbance profile signal by a
spring constant to give a    (FD) as indicated on a line 42 is summed in a
force offset signal for use as shown in Fig. 6;  junction 44 with a number
of counteracting forces Fig. 6 shows the multiplied rail profile data of
so  46, 48, 50 together acting on an elevator car 52, Fig. 5 used with an
acceleration-based feedback  having a mass (M) which is accelerated by the
loop according to the present invention;         disturbing force as
indicated on a line 54 and Fig. 7 shows the multiplied rail profile data of
integrated by the elevator suspension system to Fig. 5 used with a
force-based feedback loop     produce a velocity as indicated on a line 58
and and an acceleration-based loop according to the   55  further
integrated by the system  to produce a present invention;
change in position as indicated on a line 62. Al- Figs. 8 and 9 shows
alternative methods to the  though modeled in Fig. 3 as a rigid body for
method shown in Fig. 5 for providing a force     purposes of
simplification, it will be realized that 3  
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60 are in reality a complex,    capable of exerting forces of the order of
a few nonlinear system  which together may be repre-     hundred Newtons.
In such a case, the greater sented otherwise as a single, nonrigid body
"car   forces required to counter load imbalances, typi- dynamics" block
63. Furthermore, it should be      cally of the order of a thousand or more
Newtons, realized that we will continue to show the simplified   5   would
be handled by another actuator. For a small rigid body model herein for
teaching purposes      actuator described here, one may, but need not,
only. We also show some parts of Fig. 3 in dashed  use a bandwidth of 100
rad/s (16 Hz). It should be lines for teaching purposes to help the reader
more  realized, however, that the control used for han- easily distinguish
the system model portions of the  dling rail induced anomalies and the
centering con- diagram from the hardware portions, namely, the   10  trol
for handling load imbalances can act on the sensors, signal conditioning
and actuator shown in  same actuator. solid lines. This particular teaching
aid is not re-   The inputs to the control are the actual rail peated in
similar diagrams appearing in Fig. 6 & 7  offset and the predicted rail
offset The gap plus since the hardware portions of those diagrams may
predicted offset gives the synthesized position. The be easily
distinguished from the modeled portions   15  objective of the control is
to null the car position thereof in light of this teaching of Fig. 3.
"POS" for an arbitrary rail offset by nulling on the The difference between
the car position (POS)   synthesized position. Or, as suggested above, as
as indicated on a line 62 and the actual rail offset  another way of
looking at it, the control has two as indicated by a signal on a line 64 is
indicated on  inputs: the rail offset is the unwanted disturbance a line 66
as a GAP signal provided to a position   20  and the predicted offset is an
injected signal used sensor 68 for sensing and acting through a spring  to
null the rail offset. rate (K) 32b of the actuable suspension 32.
The block 32c called 'mechanical damping" The position sensor 68 provides a
sensed sig-   may represent purely mechanical damping or me- nal on a line
70 to a junction 72 where it is      chanical plus electrically derived
damping. A good summed with predicted offset signal 40 of Fig. 2 in  25
damping signal can be derived from an accelero- order to provide a summed
signal on a line 74 to a  meter. The spring rate (K) 32b is adjusted to be
control 76 which in turn provides a control signal  small. This is
comparable in stiffness to existing, on a line 78 to a junction 80. The
control 76 may  i.e., passive roller guide springs. be a simple
proportional gain, proportional-integral   Referring now to Fig. 5, a force
offset signal gain or some other more complicated gain for  30   may be
provided as shown on a line 100 by a forming an electronic spring to null
the difference  multiplier 102 responsive to the predicted offset between
the predicted position and the actual posi-  signal on a line 40 and a
spring rate signal on a tion.
line 104 (having a magnitude indicative of the mag- An acceleration based
feedback loop provides    nitude of the spring rate 32b shown in Fig. 3).
The a control signal on a line 82 to a junction 80 for  35  force offset
signal on line 100 is useful as shown summation with the signal on a line
78 to provide a  below. summed signal on a line 84 to an actuator 32a,
For example, Fig. 6 shows the force offset being part of the actuable
suspension 32 of Fig. 4.  signal on the line 100 summed with a force feed-
To form the feedback loop, an accelerometer     back signal on a line 106
in order to provide a 86 senses the acceleration as indicated by a line  40
summed signal on a line 108 for driving an actuator 54 but as possibly
corrupted somewhat by a verti-  110 for providing a counter-force as
indicated on a cal component as indicated by a signal on a line   line 112
for summation with similar counterforce 88. A sensed signal is thus
provided on a line 90 to  signals in a summer 114 for counteracting a force
a junction 92 which sums in a drift component as is  disturbance indicated
on a line 116 acting on an associated with all accelerometers to some
degree.  45  elevator car 118. An acceleration of the car as A resultant
summed signal on a line 96 is provided  indicated by a line 120 is sensed
by an accelero- to a filtering and compensation unit 98 which pro-  meter
122 as corrupted by a component of vertical vides the acceleration-based
feedback signal on    acceleration, as discussed before in connection the
line 82 previously discussed. It should be re-  with Fig. 3. The
accelerometer output is provided alized that the scheme of Fig. 3 could, in
fact, be   50  on a line 124 and is itself corrupted by a compo- used
without an acceleration loop. In Fig. 3 it is  nent of accelerometer drift,
as previously dis- presumed that load imbalances are taken care of
cussed, and a signal is finally provided on a line by other means, e.g., by
a separate, "slow" control  126 to a control unit 128 having filters and
com- loop. Such a loop is not shown here but is shown   pensation for
providing a force command signal on in the previously mentioned copending
applica-  55   a line 106 having a magnitude calculated to coun- tions. The
actuator 32a (force generator) shown    ter the sensed acceleration. The
open loop in- here may be implemented, for example and without   troduction
of the force offset signal on the line 100 limitation, using a pair of
small electromagnets   reduces the bandwidth requirements for the feed- 4 
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ride quality specifications by   positional deviation of the car from the
theoretical anticipating and countering disturbances due to rail  plumb
line. I.e., the signal on line 164 represents anomalies that would
otherwise cause unwanted      the position of the car with respect to an
"inertial" accelerations                                      reference.
The restoring force signal on the line Referring now to Fig. 7, a concept
similar to   5   100 can be generated by providing the displace- that shown
in Fig. 6 is also shown, except that the  ment signal on the line 164 to a
position com- force offset signal on a line 100a is compared with  pensator
166 which stores a preselected stiffness a sensed force signal on a line
130 by means of a  for each possible magnitude of the signal on the summer
132 for providing a summed signal on a      line 164. This implementation
could be used to line 134 to an actuator 136.                   10
increase the system  stiffness via a synthesized For centering purposes, a
low pass filter 138 is  electronic spring to a ground on a theoretical
responsive to a difference signal on a line 140    plumb line. I.e., the
benefit of this arrangement is provided by a summer 142 responsive to an
am-      not only increased stiffness but vibration reduction. plified
force signal on a line 144 and an amplified    Referring now to Fig. 1A, it
will be observed GAP difference signal on a line 146. The sensed   15  that
rail learning may take other forms than dis- force signal on the line 130
is provided to a signal  closed thus far and we merely show one other
conditioning unit 148 which provides the signal on  technique for
illustrating such other approaches the line 144. A summer 150 is responsive
to a       without limiting our invention which is concerned sensed GAP
signal on a line 152 provided by a      not so much with the specific
methods of learning GAP sensor 154 and to a reference signal GAP0   20  the
rail but with the idea of combining learned rail and provides a difference
signal on a line 156 to a  data with a feedback technique. Thus, in Fig. 1A
signal conditioning unit 158 which in turn provides  we show an alternative
method whereby a spring the signal on the line 146. This represents yet
force is sensed as the car moves vertically in the another way of combining
an open loop, learned     hoistway. The sensed force is paired with a
vertical rail disturbance method with a closed loop feed-  25  position
signal or pointer, which may be sensed, back method.
and stored to form a synthesized rail force offset Referring now to Fig. 8,
it will be recalled from  lookup table. Since the force signal will be
affected Fig. 6 that the force offset signal on the line 100  by load
imbalances, by taking many vertical runs was summed with the force command
signal on the    over many different loading conditions it will be line 106
in order to provide the summed signal on   30  possible to infer an average
value of force attrib- the line 108. The force offset signal was described
utable to rail anomalies. The average can then be as generated in
accordance with the method shown   stored and will be useable as an
approximation of in Fig. 5. However, we now show that the force     an
appropriate force offset. Fig. 2A is similar to Fig. offset signal may be
generated in any number of    2 in that a force offset signal useable in
Fig. 6 or 7 different ways including, without limitation, those   35  is
retrieved directly from memory in response to a shown in Figs. 5, 8 and 9.
vertical position signal. Thus, in Fig. 8 we show that the learned rail
Thus, it will be seen that the underlying con- information on the line 40
(retrieved from memory)  cept of the present invention, i.e., using a
learned, may be provided to lookup a corresponding stiff-   rail-related
signal retrieved from a memory in con- ness stored in a stiffness schedule
150 as a func-  40  junction with a feedback loop, may be practiced in tion
of the rail offset. A stiffness signal on a line  many different
embodiments as shown but is not 152 is provided to a multiplier 154 for
multiplication  limited thereby. For instance, although we show the by a
sensed position signal on a line 156 provided  retrieval of two different
types of learned rail data, it by a sensor 158 responsive to the GAP shown
in     should be realized that other types of data may be Figs. 4 and 6.
The multiplier multiplies the mag-  45  used as well. For still another
example, by measur- nitudes of the signals on the lines 152, 156 and   ing
and storing the horizontal positions of the car thus provides the force
offset signal on the line 100  with respect to the rail for various
vertical points in the manner indicated. This implementation may   along
the length of the hoistway, e.g., by means of be used to reduce the
effective stiffness of the   an LVDT, a result similar to that shown in
Fig. 2A suspension when traveling over rough rails and to  50   may be
obtained. I.e., the multiplication of the increase it while traversing
smooth rails.         measured or stored horizontal displacements by a
Similarly, in Fig. 9 we show learned rail in-   presumed or known spring
rate of the horizontal formation used in conjunction with sensed sensor
suspension will yield an indication of the force information to minimize
car variations from a theo-  needed to counteract the force that can be ex-
retical plumb line. The estimated rail irregularity  55  pected to be
imparted to the car due to rail anoma- signal on the line 40 is subtracted
at a junction 160  lies. These indications may also be averaged over from a
sensed GAP signal on a line 162. A resul-   numerous vertical runs to take
different loading tant signal on a line 164 effectively estimates the
conditions into effect. Thus, it will be understood 
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skilled in the art that numerous other        gap signal (156) by a
stiffness signal (152) embodiments of the invention may be practiced
retrieved from memory in response to a pre- according to the teachings
hereof as embodied by       dicted horizontal offset signal (40) at said
verti- the present claims.                                    cal position.
Although the invention has been shown and   5 described with respect to a
preferred embodiment   4. The system of claim 1, wherein said learned
thereof, it should be understood by those skilled in   rail characteristic
signal indicative of force off- the art that the foregoing and various
other           set is provided by summing (160) a sensed changes,
omissions, and additions in the form and      gap signal (162) with a
predicted offset signal detail thereof may be made therein without depart-
to  (40) for providing a summed resulting signal ing from the scope of the
invention as claimed in      and by compensating (166) the summed re- the
accompanying claims.                               sulting signal for
providing said force offset signal (100). Claims 15  5. The system  of
claim 2 or 3, wherein said 1. An elevator system comprising an elevator
car,      predicted horizontal position signal has a mag- a guide rail
along which said car is movable       nitude based on pre-stored data
indicative of a and an actuable horizontal suspension (K) be-      sum of a
signal having a magnitude indicative tween said car and said rail, said
system fur-     of the relative position of said elevator car with ther
comprising:                           20      respect to said rail and a
doubly integrated a control for guiding said elevator car verti-
acceleration signal having a magnitude indica- cally along said rail by
controlling said ac-      tive of said elevator car's horizontal displace-
tuable horizontal suspension (K), said control     ment from a vertical
reference. comprising: a learned rail characteristic control, re-  25  6.
The system of claim 4, wherein said predicted sponsive to a vertical
position signal (POS)       offset signal has a magnitude based on pre-
having a magnitude indicative of a vertical po-    stored data indicative
of a sum of a signal sition of said elevator along said rail (34), for
indicative of said elevator car's relative position providing a learned
rail characteristic signal     with respect to said rail and a doubly inte-
based on signals retrieved from  pre-stored   30   grated acceleration
signal having a magnitude data indicative of actual rail profile, charac-
indicative of said elevators car's horizontal dis- terised in that said
learned rail characteristic   placement from a vertical reference. signal
has a magnitude indicative of a force offset (40,100) at said vertical
position and is  PatentansprUche used in an open-loop manner to actuate
said  35 horizontal suspension to compensate for said    1. Aufzugsystem
mit einem Aufzugfahrkorb, einer force offset (40,100), and
FUhrungsschiene, entlang der der Fahrkorb be- a feedback control,
responsive to a sensed      wegbar ist, und einer betAtigbaren Horizonta-
signal having a magnitude indicative of a car      laufhangung (K) zwischen
dem Fahrkorb und force exerted against said elevator, for provid-   40  der
Schiene, umfassend: ing an actuating signal for actuating said ac-     eine
Steuerung zum FUhren des Aufzugfahr- tuable horizontal suspension (K) to
counter        korbs in vertikaler Richtung entlang der Schie- said car
force; wherein the learned rail char-     ne, indem  die betatigbare
Horizontalaufhfn- acteristic signal and the actuating signal are     gung
(K) gesteuert wird, wobei die Steuerung combined to form a combined
actuating signal  45   aufweist: for actuating said actuable horizontal
suspen-     eine Steuerung mit gelernter Schienenkennli- sion (K) to
counter both said force offset         nie, die auf ein
Vertikalpositionssignal (POS), (40,100) and said car force.
das eine StIrke aufweist, die kennzeichnend fur eine Vertikalstellung des
Aufzugs entlang 2. The system of claim 1, wherein said learned   50    der
Schiene (34) ist, anspricht, urn ein Signal rail characteristic signal
indicative of force off-  bezdglich einer gelernten Schienenkennlinie set
is provided by multiplying a stored pre-       auf der Grundlage von
Signalen bereitzustel- dicted horizontal position signal by a spring
len, die aus vorab gespeicherten Daten, die fur rate (K).
ein momentanes Schienenprofil kennzeichnend 55      sind, wiedergewonnen
werden, dadurch ge- 3. The system of claim 1, wherein said learned
kennizelchnet, daB das Signal bezaglich der rail characteristic signal
indicative of force off-  gelernten Schienenkennlinie eine St~rke auf- 



set is provided by multiplying (154) a sensed      weist, die einen
Kraftversatz (40, 100) an der 6    9                 EP 0 539 242 B1
10 *  C  L M  S   * by those skilled in the art that numerous other
gap signal (156) by a stiffness signal (152) embodiments of the invention
may be practiced           retrieved from memory in response to a pre-
according to the teachings hereof as embodied by        dicted horizontal
offset signal (40) at said verti- the present claims.
cal position. Although the invention has been shown and    5 described with
respect to a preferred embodiment    4.  The system of claim 1, wherein
said learned thereof, it should be understood by those skilled in    rail
characteristic signal indicative of force off- the art that the foregoing
and various other            set is provided by summing (160) a sensed
changes, omissions, and additions in the form and       gap signal (162)
with a predicted offset signal detail thereof may be made therein without
depart-  10   (40) for providing a summed resulting signal ing from the
scope of the invention as claimed in       and by compensating (166) the
summed re- the accompanying claims.                                sulting
signal for providing said force offset signal (100). Claims 15  5. The
system  of claim  2 or 3, wherein said 1. An elevator system comprising an
elevator car,       predicted horizontal position signal has a mag- a guide
rail along which said car is movable         nitude based on pre-stored
data indicative of a and an actuable horizontal suspension (K) be-
sum of a signal having a magnitude indicative tween said car and said rail,
said system fur-       of the relative position of said elevator car with
ther comprising:                            20       respect to said rail
and a doubly integrated a control for guiding said elevator car verti-
acceleration signal having a magnitude indica- cally along said rail by
controlling said ac-        tive of said elevator car's horizontal
displace- tuable horizontal suspension (K), said control       ment from a
vertical reference. comprising: a learned rail characteristic control, re-
25  6. The system of claim 4, wherein said predicted sponsive to a vertical
position signal (POS)         offset signal has a magnitude based on pre-
having a magnitude indicative of a vertical po-      stored data indicative
of a sum  of a signal sition of said elevator along said rail (34), for
indicative of said elevator car's relative position providing a learned
rail characteristic signal       with respect to said rail and a doubly
inte- based on signals retrieved from  pre-stored   30     grated
acceleration signal having a magnitude data indicative of actual rail
profile, charac-      indicative of said elevators car's horizontal dis-
terised in that said learned rail characteristic     placement from a
vertical reference. signal has a magnitude indicative of a force offset
(40,100) at said vertical position and is  Patentanspruche used in an
open-loop manner to actuate said   35 horizontal suspension to compensate
for said     1. Aufzugsystem mit einem Aufzugfahrkorb, einer force offset
(40,100), and                           Fahrungsschiene, entlang der der
Fahrkorb be- a feedback control, responsive to a sensed       wegbar ist,
und einer betAtigbaren Horizonta- signal having a magnitude indicative of a
car        laufhangung (K) zwischen dem Fahrkorb und force exerted against
said elevator, for provid-   40  der Schiene, umfassend: ing an actuating
signal for actuating said ac-       eine Steuerung zum FUhren des
Aufzugfahr- tuable horizontal suspension (K) to counter          korbs in
vertikaler Richtung entlang der Schie- said car force; wherein the learned
rail char-       no, indem  die betAtigbare Horizontalaufhgn- acteristic
signal and the actuating signal are       gung (K) gesteuert wird, wobei
die Steuerung combined to form a combined actuating signal   45
aufweist: for actuating said actuable horizontal suspen-       eine
Steuerung mit gelernter Schienenkennli- sion (K) to counter both said force
offset           nie, die auf ein Vertikalpositionssignal (POS), (40,100)
and said car force.                         das eine StArke aufweist, die
kennzeichnend fOr elne Vertikalstellung des Aufzugs entlang 2. The system
of claim 1, wherein said learned   so     der Schiene (34) ist, anspricht,
um ein Signal rail characteristic signal indicative of force off-
bez~glich einer gelernten Schienenkennlinie set is provided by multiplying
a stored pre-         auf der Grundlage von Signalen bereitzustel- dicted
horizontal position signal by a spring       len, die aus vorab
gespeicherten Daten, die fOr rate (K).
ein momentanes Schienenprofil kennzeichnend 55      sind, wiedergewonnen
werden, dadurch ge- 



3. The system of claim 1, wherein said learned          kennzelchnet, daB
das Signal beziglich der rail characteristic signal indicative of. force
off-  gelernten Schienenkennlinie eine Stgrke auf- set is provided by
multiplying (154) a sensed        weist, die einen Kraftversatz (40, 100)
an der 6    11                EP 0 539 242 B1                    12 *  C  L
M  S  * genannten Vertikalposition angibt und nach Art  6. System nach
Anspruch 4, bei dem das vorher- einen offenen Schlelfe dazu dient, die
Horizon-    gesagte Versatzsignal einen Betrag auf der talaufhingung so zu
betatigen, daB der Kraft-      Grundlage vorabgespeicherter Daten aufweist,
versatz (40, 100) kompensiert wird, und            der kennzeichnend ist
fOr eine Summe aus eine RUckkopplungsregelung, die auf ein ge-   5    einem
Signal, welches die Aufzugfahrkorb-Re- Whites Signal anspricht, dessen
Starke kenn-       lativposition bez~glich der Schiene angibt, und
zeichnond fOr eine gegen den Aufzug ausge-         einem doppelt
integrierten Beschleunigungssi- Obte Fahrkorbkraft ist, um ein
Betitigungssi-      gnal mit einem Betrag, der den Aufzugfahr- gnal zum
Betatigen der betaitigbaren Horizon-      korb-Horizontalversatz gegenUber
einem Verti- talaufhAngung (K) zum  Entgegenwirken der  1o
kal-Bezugswert angibt. Fahrkorbkraft bereitzustellen, wobei das Signal
beztglich der gelernten Schienenkennlinie und   Revendlcatlons das
Betitigungssignal kombiniert werden, um ein kombiniertes Betitigungssignal
zum Betati-  1. Systeme d'ascenseur comprenant une cabine gen der
betltigbaren Horizontalaufhiingung (K)  i5  d'ascenseur, un rail de guidage
le long duquel zu bilden, damit sowohl dem Kraftversatz (40,      ladite
cabine pout circuler et une suspension 100) als auch der Fahrkorbkraft
entgsgenge-        horizontale active (K) entre ladite cabine et wirkt
wird.                                        ledit rail, ledit systeme
comprenant en outre: une commande destin6e & guider ladite 2. System nach
Anspruch 1, bei dem das Signal  20      cabine d'ascenseur dans la
direction verticale bezUglich der gelernten  Schienenkennlinie,        le
long dudit rail en commandant ladite sus- welches den Kraftversatz angibt,
dadurch be-       pension horizontale active (K), ladite comman-
reitgestellt wird, daB ein gespeichertes vorher-   de comprenant: gesagtes
Horizontalpositionssignal mit einer           une commands a
caracteristique apprise Federkonstanten (K) multipliziert wird.   25
du rail, qui repond a un signal de position en hauteur (POS) ayant une
valeur indicative de la 3. System nach Anspruch 1, bei dem das Signal
position en hauteur dudit asconseur le long bezaglich  der gelernten
Schienenkennlinie,       dudit rail (34), pour foumir un signal de carac-
welches den Kraftversatz angibt, dadurch be-       teristique apprise du
rail, qui est lui-m8me reitgestellt wird, daB ein gefahItes Spaltsignal  30
bas4 sur des signaux recuperes dans des don- (156) multipliziert wird mit
einem Steifigkeitssi-  ndes prealablement stockees indicatives du gnal
(152), welches ansprechend auf ein vor-       profil reel du rail,
caracterise en ce que ledit hergesagtes Horizontalversatzsignal (40) an
signal de caractdristique apprise du rail a une der genannten vertikalen
Position aus einem        valeur indicative d'un ecart de force (40, 100)
Speicher wiedergeholt wird.                35      a ladite position en
hauteur et est utilise dans un mode en boucle ouverte pour actionner 4.
System nach Anspruch 1, bei dem das Signal         ladite suspension
horizontale afin de compen- bezaglich der gelernten  Schienenkennlinie,
ser ledit ecart de force (40, 100), et welches den Kraftversatz angibt,
dadurch be-           une commande & reaction, qui repond a reitgestellt
wird, daB ein gefflhItes Spaltsignal  40  un signal capt4 ayant une valeur
indicative (162) und sin vorhergesagtes Versatzsignal         d'une force
de la cabine exerc~e contre ledit (40) addiert werden (160), um ein
resultieren-     ascenseur, en fournissant un signal d'actionne- des
Summensignal zu erhalten, und in dem           ment servant & actionner
ladite suspension ho- das resultierende Summensignal kompensiert
rizontale active (K) pour neutraliser ladite force wird (166), um das
Kraftversatzsignal (100) be-  45  de cabine ; dans lequel le signal de
caracteris- reitzustellen.                                     tique
apprise du rail et le signal d'actionne- ment sont combines pour former un
signal 5. System nach Anspruch 2 oder 3, bei dem das
d'actionnement combine utilise pour actionner vorhergesagte
Horizontalpositionssignal eine      ladite suspension horizontale active
(K) pour Starke auf der Grundlage vorab gespeicherter  so   neutraliser a
la fois ledit dcart de force (40, Daten aufweist, die eine Summe eines
Signals,      100) et ladite force de cabine. dessen Betrag die
Relativposition des Aufzug- fahrkorbs in bezug auf die Schiene angibt, und
2. Systeme selon la revendication 1, dans lsquel 



eines doppelt integrierten Beschleunigungssi-      ledit signal de
caracteristique apprise du rail, gnals, dessen Betrag den Horizontalversatz
55     indicatif d'un ecart de force, est forme en des Aufzugfahrkorbs
gagenlber einem Verti-         multipliant un signal de position
horizontale kal-Bezugswert angibt, reprasentiert.              predite
stockee par une caracteristique elasti- que (K). 7    13                EP
0 539 242 B1                        14 3.  Systbme salon la revendication
1, dans loquel                                *  C  L  M  S  * ledit signal
de caract~ristique apprise du rail, indicatif d'un ecart de force, est
form6 on multipliant (154) un signal de jou capt4 (156) par un signal de
raideur (152) rdcup6rd dans   5 une memoire en reponse a un signal (40)
d'6cart horizontal pr~dit a ladite position on hauteur. 4. Systbme solon la
revendication 1, dans loquel  tO ledit signal de caract~ristique apprise du
rail, indicatif d'un ecart de force, est form4 en ajoutant (160) un signal
de jeu capte (162) & un signal d'4cart pr~dit (40) pour fournir un signal
resultant additionn4, at on compensant  15 (166) le signal resultant
additionnd pour former ledit signal d'4cart de force (100). 5. Systbme
solon la revendication 2 ou 3, dans loquel ledit signal de position
horizontale predi-  20 to a une valeur basee sur des donn~es prdala-
blement stockees, indicatives de la somme d'un signal ayant une valeur
indicative de la position relative de ladite cabine d'asconseur par rapport
audit rail et d'un signal d'accdl6ra-  28 tion integr6 deux fois ayant une
valour indicati- ve du deplacement horizontal de la cabine d'asconseur par
rapport a une rdf~rence verti- cale. 30 6. Systhme solon la revendication
4, dans boquel ledit signal d'ecart pr6dit a une valour basee sur des
donn6es prealablement stock6es, indi- cative de la somme d'un signal
indicatif de ladito position relative de ladite cabine d'as-  36 censeur
par rapport audit rail et d'un signal d'acc6l6ration int6gre deux fois
ayant une va- lour indicative du d~placement horizontal de ladite cabine
d'ascenseur par rapport a une r6ference verticale.                       40
45 50 55 8    


