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CAGE STOP HEIGHT READJUSTING APPARATUS FOR ELEVATOR SYSTEM
AND METHOD THEREOF

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a cage stop height readjusting apparatus for
an elevator system and a method thereof, and in particular to an improved cage stop
height readjusting apparatus for an elevator system and a method thereof which are

capable of accurately stopping a cage at a predetermined floor at a zero level of a

cage stop height.

2. Description of the Background Art

Generally, in the elevator system, a sensor connected with a shaft of a cage
driving motor and generating pulses proportionally to the RPM of the motor, namely,
the output pulses from a rotary encoder are accumulatively summed in acdordance
with a running direction of the cage, thus recognizing a synchronous position of the
cage.

Therefore, when initially installing the elevator, the heights of each floor are
measured and stored using the number of output puises from the rotary encoder
based on the position of a reference position (for example, the bottom of the lowest
floor of a building). The cage is moved to the floor at which a cage call is generated
based on the thusly measured value. At this time, when the cage is moving, the

position in which the height of the bottom of the cage and the height of the floor are

level is called the zero level.




2. Description of the Background Art Generally, in the el evator
system a sensor connected with a shaft of a cage driving notor and

" generating pul ses proportionally to the RPM of the notor, nanely, the
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2 of a control apparatus or the characteristics of various sensors. In addition, after the
cage arrives, when the load of the cage is varied due to the loading or unloading of
the passenger, the elongation of a wire connected with the cage is varied, so that
the cage stops at a distance from the zero level of the destination floor.

As a result, since there may occur a broblem such as a passenger getting-on
and getting-ff problem due to the different height between the height of the floor and
the height of the bottom of the cage. Therefore, it is i’equired to urgently adjust the
stop height of the cage based on the zero level. At this time, the cage is re-driven,
thus accurately adjusting the cage stop height. The above-described operation is
called a cage stop height readjusting operation.

Figure 1 illustrates a schematic block diagram illustrating the position control
apparatus for a conventional elevator which includes a motor 4 for generating a
driving force and transferring the force to a sheave 3 for running a cage 1, a speed
detection rotary encoder 5 connected with a driving shaft of the motor 4 for
outputting a speed signal V; which is proportional to the RPM of the motor 4, a
speed reference'signal generator 6 for receiving position detection signals LU, LD
and RL from the position detector (not shown) of the cage 1 and generating a speed
reference signal V,, for a cage stop height readjusting operation, a subtractor 7 for
performing a subtraction operation between a speed signal V; from the speed
detection rotary encoder 5 and a speed reference signal V,, from the reference signal
generator 6 and outputting a deviation Vg, and a speed control apparatus 8 for
controlling the RPM of the motor 4 based on the deviation V,g from the subtractor

7. In the drawings, reference numeral 2 denotes a balance weight.



When the cage arrives at the destination floor, the cage reaches the
designation floor at a distance fromthe zero | evel due to the erroneous

" operation of a control apparatus or the characteristics of various
sensors. In addition, after the cage arrives, when the |oad of the cage is
varied due to the |oading or unloading ®f the passenger, the elongation of
a wre connected with the cage is varied, so that the cage stops at a

di stance fromthe zero | evel of the destination floor. As a result,
since there may occur a problem such as a passenger getting-on and
getting-ff problemdue to the different hei ght between the height of the
floor and the height of the bottomof the cage. Therefore, it is required
to urgently adpexiditidre thetreferenceispeed generatngdd incledesant inpuk ani GAver . At
this time, the cage is re-driven, thus accurately@&@Lusting t he cage stop
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el evator iﬁAgLintcur}\iti é]/& la%%etﬁe%ugoén%r Otﬁpaﬁ{nggaepe tre?etnicrégsp%ed signal V;, a timer 6E for
generating a timing signal for an interrupt control, and an output unit 6F for
outputting the reference speed signal V, computed.

The operation of the elevator position control apparatus will be explained.

When the cage 1 arrives at the destination floor, the position detector installed
in the cage 1 spacedly contacts with the position cam installed in each of the floors,
the position detection signals LU, LD and RL are transmitted to the reference speed
generator 6.

Figure 3 illustrates operational ranges of the position detection signals LU, LD
and RL.

The operational range of the ARL is the cage stop height readjusting zone is
composed of the zone A which indicates the cage stop height readjusting operation
range in the up direction, the zone B which indicates the normal stop height range,
and the zone C which indicates the operational range of the cage stop height
readjusting operatidn in the down direction. Here, the zero point denotes the level
of the cage height.

Therefore, the CPU 6D of the reference speed generator 6 receives the
position detection signals LU, LD and RL through the input unit 6A and the bus BUS,
executes the program stored in the ROM 6C, and transmits the reference speed
signal V; through the output unit 6F for the cage stop readjusting operation.

Figure 4 illustrates the patterns of the reference speed signal V, and the

speed signal V; of the cage 1 for the cage stop height readjusting operation.
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speed Vg, for a predetermined time, the above-described state is maintained.
Thereafter, when the cage comes into the zone B of the normal stop height, the
reference speed signal V, becomes 0.
As a result, the speed control apparatus 8 receives the reference speed signal
V, through the subtractor 7, thus driving the motor 4. In the zone A, the cage 1 is
moved in the up direction. As shown in Figure 4, when the reference speed signal
Vp becomes 0, the speed signal V; is gradually decreased and then becomes 0.

Therefore, the cage arrives at the zero level.

The cage stop height readjusting operation will now be explained with
reference to Figures 5 through 8.

When the power is supplied, the program read from the ROM 6C is executed,
and the reference speed generator 6 is initialized, and the timer 6E is driven, and
an interrupt signal is inputted.

When the interrupt signal is inputted from the timer 6E, the CPU 6D performs
a processing routine for detecting the stop position of the cage as shown in Figure
5. ' _

Namely, when the interrupt signal is inputted from the timer 6E, the CPU 6D
judges whether the cage 1 is running in Step S1. As a result of the judgement, when
the cage 1 is running, the flag FLAG is set to 0 and returns to the routine in Step S7.
If the cage 1 is stopped, it is checked that whether the position detection signal RL,
namely, the ARL, is a high level in the zone A in Step S2.

As a result of the checking, if the ARL is a high level, the CPU 6D checks the

level of the position detection signal LU or the position detection signal LU in the



3 In addition, the reference speed generator 6 includes an input

- unit 6A for inputting position detection signals LU, LD and RL, a CPU 6D
f'or conputing the position detection signals LU, LD and RL inputted through
a ROM 6B, RAM 6C, the input unit 6A andsthe bus and outputting a reference
speed signal V[err], a timer 6E for generating a timng signal for an

I nterrupt control, and an output unit 6F for outputting the reference speed
signal V[err] conputed. The operation of the elevator position -
control apparatus will be expl ai ned. When the cage 1 arrives at the
destination floor, the position detector installed in the cage 1 spacedly
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If the position detectlon S|gna| LU is detected to be a low level in the zone A,
since the cage 1 is stopped in the zone C, the CPU 6D outputs a down movement
instruction DN to the speed control apparatus 8 through the output unit 6F, and if the
position detection signal LU is a high level, and the position detection signal LD is
a low level in the zone A, since the cage is stopped in the zone A, the CPU 6D
output the up movement instruction UP to the speed control apparatus 8 through the
output unit 6F. Thereafter, the flag FLAG is set to 1 and returns to the routine in
Steps S5, S6 and S8.

In the zone A, the position detection signals LU and LD are all high levels,
since the cage 1 is stopped in the normal zone in which the cage stop height
readjusting operation is not needed, the flag FLAG is set to 0 and returns to the
routine in Step S7. At this time, the flag FLAG denotes whether the reference speed
signal V,, is computed for the cage stop height readjusting operation.

When the processing routine for detecting the stop position of the cage is
finished, the CPU 6D checks the flag FLAG. If the flag FLAG is set to 1, the
computation processing routine of the reference speed signal V, as shown in Figure
6 is performed for the cage stop height readjusting operation.

Namely, if the flag FLAG is set to 1, the CPU 6D checks whether the position
detection signals LU and LD are all high levels. As a result of the checking, if the
position detection signals LU and LD are all high level, the reference speed signal
Ve is set to 0.

As a result of the checking, if the position detection signals LU and LD are not

all high level, the CPU 6D compares the reference speed signal V, with a constant



and RL. The operational range of the ARL is the cage stop height
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in the normal zone B.

In addition, Figures 7 through 9 illustrate another examples of the patterns
between the reference speed signal V, and the speed signal V; of the cage 1 for
the cage stop height readjusting operation in the conventional art.

Figure 7 illustrates a pattern when the cage 1 is stopped in the normal zone
B. At this time, since the cage 1 moves into the normal zone B before the reference
speed signal V, reaches the speed signal V; of the cage 1, the reference speed
signal V, becomes 0.

Therefore, even when the cage stop height readjusting operation is finished,
the distance L which is at a distance from the zero level is increased compared to
the distance as shown in Figure 4.

In addition, Figure 8 illustrates a pattern for overcoming the problems which
occur in the example of Figure 7. As shown therein, when the cage 1 is moving, the
reference speed signal V, is increased up to V;, and then the éame is slightly
decreased down to a predetermined voltage Vi, . As a result, since the reference
speed signal V, of the cage 1 is quickly increased and is larger than the pattern
shown in Figure 7, it is possible to shorten the distance L which is at a distance from
the zero level.

Namely, if the flag FLAG is set to 1, the CPU 6D checks whether the position
detection signals LU and LD are all high levels in Steps $15 and S16. As a resuilt,
if the position detection signals LU and LD are all high levels, the reference speed
signal Vp is set to 0, and the flag STA is set to 0 and returns to the routine in Step

S17 and S18 for the cage stop height readjusting operation.



4 In the zone A, the reference speed signal V[err] is increased
- by AV step-by-step as shown in Figure 4B for increasing the riding-on
‘feeling of the cage, and at the speed V[err], for a predeterm ned tine,

t he above-described state is maintainedq. Thereafter, when the cage cones
into the zone B of the normal stop height, the reference speed signal
V[err] becones 0. As a result, the speed control apparatus 8 receives
the reference speed signal V[err] through the subtractor 7, thus driving
the motor 4. In the zone A, the cage 1 is noved in the up direction. As
shown in Figure 4, when the reference speed signal V[err] becones 0, the
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whether the flag STA is set to 0. As a result, if the flag STA is set to 0, the CPU 6D
sets the reference speed signal V; to the V,,. In addition, the flag STA is set to 1 in
Steps S20 and S21. At this time, the V, becomes two or three times the Vg,.

If the flag STA is not set to 0, the CPU 6D compares the reference speed
signal V, with the speed V,, in Step S22. If the speed V, is larger than the
reference speed signal V,, the reference speed signal V; is set to the V, + AV in
Step S23, and of the speed Vy, is smaller than the reference speed signal Vg, the
reference speed signal V; is set to the V, in Step S24. Thereafter, the cage 1 is
accurately stopped in the normal zone B.

Therefore, when the cage 1 is stopped in the normal zone B, since the cage
1 is re-driven using the reference speed signal V,, it is possible to shorten the
distance L which is at a distance from the zero level.. -

However, even when the cage stop height readjusting technique as shown in

Figures 8 through 9 is used, in the conventional art, since the cage 1 stops at a

distance L from the zero level, there is a big problem for accurately stopping the

cage at the zero level.

SUMMARY OF THE INVENTION

Accordingly, it is an object of the present invention to provide a cage stop
height readjusting apparatus for an elevator system and a method thereof which
overcome the aforementioned problems encountered in the background art.

It is another object of the present invention to provide a cage stop height

readjusting apparatus for an elevator system and a method thereof which are



The cage stop hei ght readjusting operation will now be explained with
- reference to Figures 5 through 8. When the power is supplied, the
‘programread fromthe ROM6C is executed, and the reference speed

generator 6 is initialized, and the tirgr 6E is drivenmu@REos Al i
signal is inputted. When the interrupt signalf is im@&%é
timer 6E, the CPU 6D perforns a processing routine fdQr HAE

position of the cage as shown in Figure 5. Nanel y, when the
interrupt signal is inputted fromthe tinmer 6E, the CPU 6D judges whet her
the cage 1 is running in Step S1. As a result of the judgenent, when the
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Step S2. As a result of the checking, if the ARL is a high |evel,

the CPU 6D cheaukachi®®e the above objects, there is provided a cage stop height readjusting
apparatus for an elevator system which includes a position detection rotary encoder
for outputting a second pulse signal which corresponds to an actual running distance
of a cage as a pulley is rotated by a wire connected with the cage, and a main
controller for receiving first and second position detection signals from first and third
position detectors and first and second pulse signals from the speed detection rotary
encoder and position detection rotary encoder when the cage is stopped in a cage
stop height readjusting zone, computing a cage stop height adjusting distance, and
outputting a speed instruction signal for the cage stop height adjusting operation
based on the thusly computed cage stop height adjusting distance.

To achieve the above objects, there is provided a cage stop height readjusting
method for an elevator system which includes the steps of a first step for obtaining
minimum values of first and second position detection signals from the position
detectors when the cage is stopped at a stop level and obtaining maximum values
of the first and second detection signals when the cage is stopped at a distance from
the stop level, a second step for initializing a buffer storing a relative distance value
when the cage comes into a door zone and storing the running direction, a third step
for storing the value, which is obtained by accumulatively summing the number 6f
pulses of the second pulse signal from the position detection rotary encoder, into a
buffer as a relative distance value until the cage come into the door zone is stopped,
a fourth step for reading a stored running direction of the cage when the cage is
stopped in the cage stop height adjusting zone and obtaining the current position of

the cage which is stopped, a fifth step for computing a cage stop height adjusting
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| evel

of the position detection signal

LU or the position detection signal

" LU i'n the 5 zone A, and
thereafter it is judged that where the cage 1 is stopped anong the zones

A, B and Cin Steps S3 and $4. | fgthe position o0 prelagn N
detected to be a low level in the zone A since the c?&‘gs q{ ?SAC gg%ed
the zone C, the CPU 6D outputs a down nobvenent instrUe-(-r-eﬁ—gmii—&—&—he—s-p

control apparatus 8 through the output unit 6F, and if the position

detection signal LUis a high level, and the position detection signal
is alowlevel in the zone A since the cage is stopped in the zone A

CPU 6D

distance between the zero level to the current position at which the cage is stopped,
a sixth step for computing a speed pattern constant value for obtaining a speed
pattern for re-running by the computed cage stop height adjusting distance after
setting the re-running direction, and a seventh step for generating a shaped speed
pattern based on the computed speed pattern constant value, generating the final
speed instruction signal based on the generated speed pattern and re-running the
cage.

Additional advantages, objects and features of the invention will become more

apparent from the description which follows.

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention will become more fully understood from the detailed
description given hereinbelow and the accompanying drawings which are given by
way of illustration only, and thus are not limitative of the present invention, and

wherein:

Figure 1 is a view illustrating a running control apparatus for a conventional

elevator system;’

Figure 2 is a view illustrating a speed reference signal generation apparatus

of Figure 1;

Figure 3 is a view illustrating operational ranges of a position detector of
Figure 1;
Figure 4 is a view illustrating the patterns of a speed reference signal Vp for

a cage stop height adjusting operation in the conventional art;

Figure 5§ is a flow chart illustrating a method for detecting a cage stop position
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out put the up novenment instruction UP to the speed control apparatus 8

- through the output unit 6F. Thereafter, the flag FLAGis set to 1 and
‘returns to the routine in Steps S5, S6 and S8. In the zone A, the
position detection signals LU and LD af@ all high levels, since the cage 1
I's stopped in the normal zone in which the cage stop height readjusting
operation is not needed, the flag FLAGis set to 0 and returns to the
routine in Step S7. At this time, the flag FLAG denotes whet her the
reference speed signal V[err] is conputed for the cage stop height

readj usti ng operati on. When the processing routine for detecting the

stop posid iHecoHventienap&e i s finished, the CPU 6D checks the flag FLAG If
the flag FLAGIs set to 1, the conputation processing routine of the

reference spegiyured@ @ aVicw chasiisdteating 8 refegence Speed migrialrvipdof arcagee
cage stop hei ght readjusting operation. Nanely, if the flag FLAGis
set to 1stdphkeigRtafijustihg dperativet incthetdomventionalart, det ection signals LU and
LD are all high levels. As a result of the checking, if the position "
detection si giigurelMisanutienDillusteating aniinferreationshipestweesraApeed pefeengegnal
Verr] | Séigsn(?atl thoar?d a cage speed pattern in the conventional art;
Figure 8 is a view illustrating another interrelationship between a speed
reference signal Vp and a cage speed pattern in the conventional art;
Figure 9 is a flow chart illustrating a flow chart for a cage stop height adjusting
operation for an elevator system of Figure 1; _
Figure 10 is a view illustrating a cage stop height readjusting apparatus for
an elevator system according to the present invention;
Figure 11 is a view illustrating a state that a position detector is shielded by
a shielding plate of Figure 10;
Figure 12 is a detailed view illustrating é main controller of Figure 10;
Figures 13 and 14 are views illustrating an operational principle of a _positidn
detector of Figure 10;
Figure 15 is a view illustrating a speed and acceleration of a cage in a cage
stop height readjusting zone according to the present invention;
Figure 16 is a view illustrating a digital value of a position detection signal
from a position detector according to the present invention;
Figure 17 is a view illustrating a cage stop height readjusting zone according
to the present invention;
Figure 18 is a view illustrating a speed and acceleration of a cage in a cage

stop height readjusting zone according to the present invention;

Figure 19 is a flow chart illustrating a minimum value and maximum value



As a result of the checking, if the position detection signals LU and LD
- are'not all high level, the CPU 6D conpares the reference speed signal

"V[err] with a constant

6

speed V[err]. If he speed V[err] is higher than the reference speed signal

V[err], the reference speed signal V[err] is set to the Verr],

so that the

cage 1 is accurately stopped in the nornmal zone B. I n addition,

Figures 7 through 9 illustrate another exanples of the patterns

bet ween

the reference speed signal V[err] and the speed signal V[err] of the cage 1
for the cage stop height readjusting operation in the conventional art.

Fi gure 7géttihgShefHodSofa RsitRnnderBetion BRinak@end ai sositicindetectdr adtdrdiagntal

zone
the present invention; and

Figures 20 and 21 are flow charts illustrating a method for a cage stop height

readjusting operation of an elevator system of Figure 10.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Figure 10 illustrates an embodiment of the cage stop height readjusting

apparatus for an elevator system according to the present invention.

As shown therein, position detectors 101 through 103 are installed in the

upper portions of the cage 100. A shielding plate 104 is installed in each cage

moving path of a corresponding floor to correspond with the position detectors 101

through 103. When the cage 100 stops at the zero level, as shown in Figure 13, the

position detector 102 stops at the center of the shielding plate 104, and the position

detectors 101 through 103 are shielded by a predetermined range thereof (for

example, the half portion each thereof).

In addition, there are provided a pulley 108 which is rotated by the wire

connected with the cage 100, a position detection rotary encoder 108 for outputting

a pulse signal PUL2 corresponding to the actual running distance of the cage as the

pulley 108 is rotated, a main controller 110 for receiving position detection signals

MD, FML and MU from the position detectors 101 through 103 and pulse signals

PUL1 and PUL2 from the position detection rotary encoders 107 and 109 and

outputting a speed instruction signal V', and an inverter 111 for phase-converting the

speed instruction signal V' and driving the motor 106. In the drawings, reference

numeral 105 denotes a sheave, and 106 denotes a motor.



B. At this tinme, since the cage 1 noves into the normal zone B before the
- reference speed signal V[err] reaches the speed signal V[err] of the cage
"1, the reference speed signal V[err] becones Q. Therefore, even when
t he cage stop hei ght readjusting operat2on is finished, the distance L
which is at a distance fromthe zero level is increased conpared to the
di stance as shown in Figure 4. In addition, Figure 8 illustrates a
pattern for overconmi ng the problens which occur in the exanple of Figure 7.
As shown therein, when the cage 1 is noving, the reference speed signal
V[err] is increased up to VI, and then the sane is slightly decreased down

to a predeter Kk@h@v@fﬂhtﬁ@ﬁe\/{?&ﬁé mais cantreifet! 110 sasiealytincludes dreCPY 16,peed
signal V[err] of the cage 1 is quickly increased and is |arger than the

pattern R@Mr 1iandRaM ¢2 andifurther inokslies Ipailseosheping anits 18 amidst4forshbpingi ch

Is at a distance from the zero |evel. Nanely, if the flag FLAGis

set to 1the palsePsigaplsc Rbitdsantdtlie2 frare thesspeeshand qeasition cletestipRaratatyy and -

-Dare alekcgégrg 1|0e7vgx|13 1'0% gbﬁsgscosuln?erasn‘? 5 2%13 16Afsoraacrcle1mullatlvely summing and
subtracting the output signals from the pulse shaping units 13 and 14, speed and
position detectors 17 and 18 for detecting the speed and position of the cage based
on the output signals from the pulse counters 15 and 16, A/D converters 19 and 20
for digital-converting the position detection signals MU and MD, and a parallel input
unit 21 for inputting the position detection signal FML.

The operation of the cage stop height readjusting operation of the elevator
system according to the present invention will now be explained with reference to
the accompanying drawings.

When the cage 100 arrives at a destination floor, the position detectors 101
through 103 installed in the upper portion of the cage 100 output position detection
signhals MD, FML and MU to the main controller 110 based on the shielding
operation of the shielding plate 104.

| in addition, the speed detection rotary encoder 107 connected with a driving
shaft of the motor 106 and outputs a pulse signal PUL1 proportional to the RPM of
the motor 106, and the position detection rotary encoder 108 outputs a pulse signal
PUL2 corresponding to the actual running distance of the cage 100 based on the
rotation of the pulley 108.

Figure 13 illustrates an operational principle of the position detector 102. The
position detector 102 includes a read switch 102A and a permanent magnet 102B.
At the usual time, the read switch 102A remains in an OFF state by the magnetic

flux of the permanent magnet 102B as shown in Figure 13A. When the cage is



If the position detection signals LU and LD are all high levels, the
" reference speed signal Vp is set to 0, and the flag STAis set to 0 and

"returns to the routine in Step S17 and S18 for the cage stop hei ght
readj usti ng operation. 13 7

If the position detection signals LU and LD are all lowlevel, it is
checked that whether the flag STAis set to 0. As a result, if the flag
STA is set to 0, the CPU 6D sets the reference speed signal V[err] to the
Vlerr]. In addition, the flag STAis set to 1 in Steps S20 and S21. At this
time, the V[err] becones two or three tines the V[err].

stopped at a predetermined floor, and the magnetic flux is shielded by the shielding
plate 104, the read switch is operated. Therefore, the operational range of the
position detector 102 is defined in the range of the length of the shielding plate 104
with respect to the zero level as shown in Figure 17.

In addition, Figure 14 illustrates an operation principle of the position
detectors 101 and 103. The voltage which is induced between the primary coil L11
and the secondary coils L21 and L22 is outputted as the position detection signals
MD and MU. When the cage stops in at the zero level, the induced voltage is
shielded by the shielding plate 104. At this time, if the shielding operation is not
performed by the shielding plate 104, assuming that the voltage values (digitalized)
of the position detection signals MU and MD are 255, and the digital value is 0 when
the shielding is fully performed, the operational range of the position detectors 101
and 103 is smaller than 200 as shown in Figure 18.

Therefore, the main controller 110 receives the pulse signals PUL1 and PUL2
from the speed and position detection rotary encoders 107 and 109, and the thusly
received signals are shaped by the pulse shaping units 13 and 14. The number of
pulses are accumulatively summed or subtracted by the pulse counters 15 and 16.
The speed and position detectors 17 and 18 detects the running speed and position
of the cage based on the counted values of the pulse counters 15 and 16 and
outputs to the CPU 10 through the bus BUS.

In addition, the A/D converters 19 and 20 receive the position detection
signals MU and MD induced by the secondary coils L21 and L22 of the position
detectors 101 and 103 converts the same into digital values 0 through 255 and
outputs to Ithe CPU 10. The output values from the A/D converters 19 and 20 are
shown in Figure 18. In addition, the parallel input unit 21 for processing the ON/OFF



If the flag STAis not set to 0, the CPU 6D conpares the reference speed
‘.sig'nal V[err] with the speed VRL in Step S22. |If the speed V[err] is |arger

than the reference speed signal V[err], the reference-speed signal V[err]
is set to the V[err] + [err]Vin Stepl423, and of tE;TP%éHdE'NE{ggr -

smal l er than the reference speed signal V[err], the tefer diPeagpsed silgnal
V[err] is set tothe VRL in Step S24. Thereafter, the cmmately

stopped in the normal zone B. Therefore, when the cage 1 is stopped
in the normal zone B, since the cage 1 is re-driven using the reference
speed signal V[err], it is possible to shorten the distance L which is at

a di st angignhkUdnvBAs8eE PodifiuR detection sigridd FaMefrometheposition détectond 02 ditop
hei ght readj usting technique as shown 1n Figures 8 through 9 is used, in

t he convON-OFfFasigaals. since the cage 1 stops at a distance L fromthe zero
| evel, there is a big problemfor accurately stopping the cage at the zero
| evel . SUWWRReretbrel itie IORIENTD @diforms an arithmetic operation with respect to the '
data using the program read from the ROM 6C, and the speed instruction signal V'
is outputted to the inverter 111, and the inverter 111 phase-converts the speed
instruction speed V" and drives the motor 106.
As shown in Figure 17, assuming that the length of the shielding plate 104 is
250mm, the cage 100 is stopped at a distance of +125mm from the zero level, and
the widths of the door zone and the position detectors 101 and 103 are 50mm,
respectively, the position of the cage 100 is arranged from +125mm through +20mm
or -125mm through -20mm as the cage stop height readjusting zone.
Therefore, when the cage 100 comes into the door zone, the main controller
110 accumulatively sums the number of puise signals PUL2 from the rotary encoder
108 from the time when the output value MD from the position detector 101 or the
output valﬁe MD from the position detector 103 becomes smaller than 128 to the
time when the same becomes larger than 128 as shown in Figure 18.
| Thereafter, when the cage is stopped in the cage stop height readjusting
zone, the distance, namely, 125mm, from the zero level to the position at which the
cage 100 is stopped is computed based on the number of stored pulses. Thereafter,
the speed pattern by which the cage 100 re-runs by the computed distance is
generated.
Next, the cage stop height readjusting operation will now be explained.
First, when repairing or maintaining the elevator system, a user positions the
cage 100 at the level of a corresponding floor and sets the flag SREQ, which

indicates the minimum value setting request, to 1, and then the minimum values
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Accordingly, it is an object of the present invention to provide a cage
- stop height readjusting apparatus for an el evator system and a net hod
"t hereof which overconme the aforenentioned problens encountered in the

background art. It is anotheri®bject of the present invention to
provi de a cage stop height readj usting apparatus for an el evator system
and a nethod thereof which are capabl e of accurately stopping

a cage at a predetermned floor at a zero level of a

MU_LR and MD_LR of the position detection signals MU and MD from the position
detectors 101 and 103 are obtained, and the flag SREQ is set to 0.

In addition, the cage 100 is moved to the positions 0 through 250 which are
at a distance from the stop level, and the flag SREQ is set to 2 at the position. The
maximum values MU_MR and MD_MR of the position detection signals MU and MD
from the position detectors 101 and 103 are stored. At this time, the flag (SREQ)="1"
indicates the minimum value setting request, and the flag (SREQ)="2" indicates the
maximum value setting request.

Namely, as shown in Figure 19, the CPU 10 checks whether the minimum
value setting request is generated by a user in Step S10s, and as a result of the
checking, if there is the maximum value setting request, the digital values of the
position detection signals MU and MD are received through the a/D converters 19
and 20. The digital values of the position detection signals MU and MD are stored
into the RAM 12 as the minimum values of the position detection signals MU and
MD in Step S101, and the flag SFLAG is set to "1", thus indicating the minimum
value setting completion in Step S102.

In addition, if the flag SREQ is not set to 1, it is checked whether the
minimum value setting operation is finished in Step S103, and when the minimum
value setting is finished, it is checked that whether there is the maximum value
setting request in Step S104. If there is the maximum value setting request, the
digital values of the position detection signals MU and MD are received through the
A/D converters 19 and 20. The digital values of the position detection signais MU
and MD are stored into the RAM as the maximum values MU_MR and MD_MR of
the position detection signals MU and MD in Step S105, and the flag SFLAG is set

to 2, thus indicating the maximum value setting completion in Step S106. At this



cage stop height. To achi eve the above objects, there is provided a
* cage  stop height readjusting apparatus for an el evator system which
“includes a position detection rotary encoder for outputting a second pul se
signal which corresponds to an actual fggnning distance of a cage as a
pulley is rotated by a wire connected with the cage, and a main controller
for receiving first and second position detection signals fromfirst ‘and
third position detectors and first and second pul se signals fromthe speed
detection rotary encoder and position detection rotary encoder when the
cage is stopped in a cage stop height readjusting zone, conputing a cage

stop hei qme,%bmSBMGrsath@qwagawﬁichqhai&atéé the ARiriRRAY vl ane Maddmehgnal

for the cage st el ght adj usti'ng operation based on the thusly conputed

- cage stopangd géttingdampletionglbf tinpésition detectdie #®hiaadeid3ne above obj ects,
there is provided a cage stop height readjusting nethod for an el evator

syst em whi ch iTharaditer, tWhesttbpscade 100 comest afofive dborizoneg the nposition

val ues of first and second position detection signals fromthe position
det ect or dleteetors h01 angde103aes sippldedahy thesshipldingyplateart thisttimei the GRY tHRim
values of the first and second detection signals, when the ga e ia st opped
at a di stGhecks whathembesmaximelalue, setting mperation issinished implteR 8404 and f er

Storing (RE FaImiTaG Tos FENTION, valle RPRIROcEdpred. §ae FrRNNE vaRsMOLNR N | s

obt ai ned ol%ythgcfousrﬁ%naEiiaye%kan Ss'i'gnggl ’RﬂutiQ %n%‘éil%?%ar? fthe digital value of the position
detection signal MU which is currently detected by the position detector 103 in Step
S108, and at the same time if the minimum value MD_LR of the position detection
signal MD is larger than or identical to the digital value of the position detection
signal MD which is currently detected by the position detector 101 in Step S109, the
cage stop height readjusting interval (zone) A is set as shown in Figure 17, and the
running direction of the cage 100 is in the up direction in Step $110.

In addition, if the maximum value MD_MR of the position detection signal MD
is smaller than the digital value of the position detection signal MD which is currently
detected by the position detector 101 in Step S111, and at the same time if the
minimum value MU_LR of the position detection signal MU is larger than or identical
to the digital value of the position detection signal which is currently detected by the
position detector 103 in Step S112, the cage stop height readjusting interval (zone)
B is defined as shown in figure 17, and the running direction of the cage 100 is in
the down direction in Step S113. Thereafter, it is checked that wh_ether the cage 100
is stopped in Step S114.

At this time, if the absolute value computation flag ABS is not set to 1 in Step
$115, the absolute value computation flag ABS is set to 1, and the buffer DELT into

which the relative distance value is stored is initialized, and the flag INT which



pul ses of the second pul se signal froma position detection rotary encoder,
~into a buffer as a relative distance value until the cage cone into the
“‘door zone is stopped, a fourth step for reading a stored running direction
of the cage when the cage is stopped 1 the cage stoprheight adjusting
zone and obtaining the current position of the cage q@ﬂﬁﬁfﬂmgﬁ@g e
fifth step for conputing a cage stop hei ght adjusting REPLAcﬁb FY dnce
between the zero level to the current position at which the © ~t-
stopped, a sixth step for conputing a speed pattern constant val ue for

obtaining a speed pattern for running by the conputed cage stop height
adj ust i nggiiatéS 8L irAddIRation of the buffer DELT is initialized and the running direction

are stored in Step S116. In addition, if the cage 100 is stopped in the cage stép
height readjusting zone (interval), and the buffer DELT is initialized in Step S117, the
flag START is set to 1 which indicates that the current position of the cage 100 is
computed, and if a predetermined condition is generated for the next cage stop
height readjusting operation, the absolute value computation flag ABS is initialized
for the cage stop height readjusting operation in Step S118.

In a state that the maximum value setting is completed in Step S119, as
shown in figure 21, when a request is generated for computing the relative distance
value in Step S120, the value which is obtained by accumulatively computing the
pulse signals PUL2 from the position detection rotary encoder 108 at the door zone
entering position, namely, the position at which the cage 100 is stopped from the
shielding position is stored into the buffer DELT in Step S121, and it is checked that
whether there is a request for computing the current position CUR at which the cage
100 is positioned in Step $122. ,

As a result of the checking, if there is a request for obtaining the current
position CUR of the cage 100 stopped, the flag START is initialized, and the flat INT
is set to 1 in Step S123. If the cage 100 is moved in the up direction, the current
position CUR is obtained based on the value of "the stored value of the buffer DELT
+ the zero level value - 125mm" in Steps S124 and S$125. If the cage 100 is moved
in the down direction, the current position CUR is obtained based on the stored
value of "the buffer DELT + the zero level value + 125mm" in Step S126. Thereafter,
the distance from the zero level to the position at which the cage is currently
stopped, namely, the cage stop height readjusting distance Dist is computed, and

the speed pattern is generated for rerunning the cage 100 by the computed distance
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setting the running direction,

runni ng the cage. Addi tional advantages, object&_and ;f,ﬁ,%

I nvention will beconme nore apparent fromthe description
BRI EF DESCRI PTI ON OF THE DRAW NGS The present invention w

becone nore fully understood fromthe detail ed description given
her ei nbel ow and t he acconpanyi ng draw ngs which are given by way of

il lustrafgjgn only, and thus are not linmtative of the present invention,

and wherein: Figure 1 is a viewillustrating a running control

appar at us f or Namelyy ifrthe Gutent pesitibAr CIRséfINe cage 100Fs ¢arger thars tiee Yev
Il lustrating a speed reference signal generation apparatus

level, the zero level is subtracted from the current position CUR, thus computing the
cage stop height adjusting distance Dist, and the cage 100 is set to move in the
down direction for performing the cage stop height readjusting operation by the caée
stop height adjusting distance Dist in Steps 127 through 129. If the current position
CUR of the cage 100 is smaller than the zero level, the current position CUR is
subtracted from the zero level, thus computing the cage stop height adjusting
distance Dist, and the running direction R_DIR of the cage 100 is set to be moved
in the up direction for performing the cage stop height adjusting operation by the
cage stop height adjusting distance Dist in Steps S130 and S131.

In addition, constant values T1, T2 and J1 are obtained for re-running the
cage 100 based on the computed cage stop height adjusting distance Dist. At this

time, the speed pattern shown in Figure 18 may be expressed in the following

equation 1.

Dist = 2J(k, T*(k,T)  ..cv..e. Equation 1

where the reference value of J is 0.25, and since T1 is fixed, the value may
be divided based on the zone. At this time, the reference value for dividing the zone
is the maximum distance (0.625) when 12 is 0 as shown in Figure 18. Therefore, the
type of the speed pattern is divided into the types shown in Figure 15 and 18 based

on the maximum distance.

If Dist) < 0.625 in Step S132, since in the interval "a" shown in Figure 17, t2

is 0, and t1 is 0.5 as shown in Figure 15, the new value J, namely, J, is obtained
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and a seventh step for generating a shaped
' speed pattern based on the conputed speed pattern constant val ue,
generating the final

running speed instruction signal
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of Figure 1; - Figure 3 is a viewillustrating operational ranges of
*a position detector of Figure 1; Figure 4 is aviewillustrating
"the patterns of a speed reference signal Vp for a cage stop height

adj usting operation in the conventionajgart; Figure 5is a flow
chart illustrating a nethod for detecting a cage stop position

10 I n the conventional art; Figure 6 is a flow chart illustrating
a reference speed signal Vp for a cage

based on the cage stop height adjusting distance Dist in the Dist - 2J(k,T) in Step
S$133. _

In addition, if Dist) 2 0.625 in Step S33, since the reference value of J is 0.25,
and t1 is fixed to 0.5 in the interval "b" as shown in Figure 17, k,T, namely, 2, is
obtained based on Dist-2J(k,T)° + J(k,T)’(k,T)?, and t2 is instituted, thus obtaining
a new value of J, namely, J, in Step S134.

As a result, the shaped speed pattern is generated in accordance with the
constant values T1, T2 and J1, and the CPU 10 outputs a speed instruction signal
V' to the inverter 111 based on the speed pattern, and the inverter 111 phase-
converts the speed instruction signal V' of the main controller 110, thus driving the
motor 1086, so that the cage 100 is accurately stopped at the zero level.

As described above, in the present invention, the distance between the zero
level and the cage is obtained using the output signal from the position detection
rotary encoder and the position detector, and then the constant value of the shaped
speed pattern function is computed in accordance with the obtained distance, and
the speed instruction signal V' is generated based on the speed pattern by the
computed constant values, thus enhancing the performance of the cage stop height
readjusting operation.

Although the preferred embodiment of the present invention have been
disclosed for illustrative purposes, those skilled in the art will appreciate that various
modifications, additions and substitutions are possible, without departing from the

scope and spirit of the invention as recited in the accompanying claims.



stop hei ght adjusti ng operation in the conventional art; Figure 7 is
"a viewillustrating an-ifiterrelationship between a speed reference signal
~Vp and a cage spe |n t he conventional art; Figure 8 is a

Vi eW|IIustra &m terrel atioztship bet ween a speed reference

si gnal Vp ed*pattern in the conventional art; Figure 9
is a flow c | I‘fust rating a flow chart for a cagﬁ—st—gp..hei,ghi_wa‘dj.musti ng
operati on for an el evator system of Figure 1; FHBUF EET0ASBREY ifew
illustrating a cage stop hei ght readjusting apparat f or REB@evat o
system according to the present invention; Figure 11 is a view
i 11 ustrafpy ,gcg,ﬁ,hg jthat a position detector is shielded by a shielding
pl ate of Figure 10; Figure 12 is a detailed view illustrating a main
controller of Fi gure 10; Figures 13 and 14 are views illustrating
an operational principle of a position detector of Figure 10; Fi gure
15 is a view il | usir aagegstapsheight aeddjastirg eam:araﬁmsoforaana@evatorasyslgn stop-
hei ght readjusting zone according to the present invention; ure
16 is a wheneinla positioni canteol dipparatus far as eievatop@ystehbmaimdeﬁ:ﬁr%rthm |
froma position detector according to the present invention gure
17 is a wa/vppsmgattﬂ%tepwgs éDSi%Mﬁd §1 8p wepejhportiendpfuatsags. za)ﬁ@%aarniaﬁeg to
t he present ‘nvent

accel er ainsialies iny erynping @ég'b #t&?lrge‘:"?j'ﬁsﬂ\ébgmdji‘l? ﬁ @5Léﬁ%ggpﬁ1e'ﬁ%ga? (C)I

the pr eseogltloﬂvgencec%rs and a speed detection rotary encoder outputtlng a first pulse

signal which is proportional to the RPM of a motor, comprising:

a position detection rotary encoder for outputting a second pulse signal which
corresponds to an actual running distance of a cage as a pulley is rotated by a wire
connected with the cage; and

a main controller for receiving first and second position detection signals from
first and third position detectors and first and second pulse signals from the speed
detection rotary encoder and position detection rotary encoder when the cage is
stopped in a cage stop height readjusting zone, computing a cage stop height
adjusting distance, and outputting a speed instruction signal for the cage stop height

adjusting operation based on the thusly computed cage stop height adjusting

distance.

2. A cage stop height readjusting method for an elevator system wherein
a position control apparatus for an elevator system in which a cage is stopped at a
zero level by re-running the cage when the cage is stopped in a cage stop height
adjusting zone, comprising the steps of:

a first step for obtaining minimum values of first and second position detection

signals from the position detectors when the cage is stopped at a stop level and
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Figure 19 is a flow chart illustrating a m ni nrum val ue and maxi num val ue
- setting nethod of a position detection signal froma position detector

according to nvention; and Figures 20 and 21 are flow
charts |Ilﬂwmﬂﬁ mﬁjﬁ? d for a cageistop height re dm@tg;q‘g QP& at

of an el ev gure 10.  DETAILED DESCRI PTI[ON Gy E ﬁ%EﬁE@D
EMBODI MENTS

_____ '-—--___.__j

obtaining maximum values of the first and second detection signals when the cage
is stopped at a distance from the stop level;

a second step for initializing a buffer storing a relative distance value when
the cage comes into a door zone and storing the running direction;

a third step for storing the value, which is obtained by accumulatively
summing the number of pulses of the second pulse signal from the position detection
rotary encoder, into a buffer as a relative distance value until the cage come into the
door zone is stopped;

a fourth step for reading a stored running direction of the cage when the cage
is stopped in the cage stop height adjusting zone and obtaining the current position
of the cage which is stopped;

a fifth step for computing a cage stop height adjusting distance between the
zero level to the current position at which the cage is stopped;

a sixth step for computing a speed pattern constant value for obtaining .a
speed pattern for re-running by the computed cage stop height adjusting distance
after setting the re-running direction; and

a seventh step for generating a shaped speed pattern based on the computed
speed pattern constant value, generating the final speed instruction signal based on

the generated speed pattern and re-running the cage.

3. The apparatus of claim 2, wherein in said fourth step, the current
position of the cage is "the stored value of the buffer + the zero level value -
125mm" when the cage is moved in the up direction, and the current position of the
cage is "the stored value of the buffer + the zero level value + 125mm" when the

cage is moved in the down direction.
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Figure 10 illustrates an enbodi ment of the cage stop hei ght readjusting
* apparatus for an-elevator -systemaccording to the present invention.

‘As shown t her ei [ ctors 101 through 103 are installed in the
upper portions E’I!,WE"ME ERIA shi e22li ng plate 104 i STh - in each
cage novi ng pat h=0l'¢ a iICOM ing floor to correspond w tH {8 HASBHEND
detectors 101 through 103. Wen the cage 100 stops at ftre- l&ﬂﬂf};@ﬁél, as
shown in Figure 13, the position detector 102 stops at the center o

shielding plate 104, and the position detectors 101 through 103 are
shi el ded by a predeterm ned range thereof (for exanple, the half portion

each thereof)4,  The dpparatlist bPBlairh B @hafdin Nh @sidl dithastep| Itk chigé stapch is
rotated by the wire connected with the cage 100, a position detection

rotary eheigtitadjl8fing distandepist domputed hywsuistraotingthe ek level freapthedcurgento t he
actual running distance of the cage as the pulley 108 is rotated, a main
cont r ol | positia® when thecairmntpgsition ofthedmigecisi larges itham tise z6f levbl, anddthisl
fromthe position detectors 101 through 103 and pul se signals PUL1 and PUL2
f r om t heS@®§i isicomplied &y sbtrasting the izesel éevel from theicawentpasition when the

current position of the cage is smaller than the cage.

5. The apparatus of claim 2, wherein in said seventh step, the type of tﬁe

speed pattern is determined based on the reference distance.
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outputting a speed instruction signal V, and an inverter 111 for '
phase-converting the speed instruction signal V and driving the notor 106.
“1n the drawi ngs, reference nuneral 105 denotes a sheave, and 106 denotes a

not or. 23 12 As shown in
Figure 12, the main controller 1 10 basically includes the CPU 10, ROM 11
and RAM 12 and further includes pul se shaping units 13 and 14 for shaping

the pul se signals PUL1 and PUL2 fromthe e LN detection
rotary efReFdSTP HEFCHT, REARISTING SRPARAGHE 2‘?)@ %ﬂ?ﬁ%éﬁ“? accunul ativel y
sunm ng aﬁﬂpéﬁgﬁ?%m‘?@ﬁ he output signals fromthe pul se shaping units 13

and 14, speed and position detectors 17 and 18 for detecting the speed and
posi ti on ABSTRACTaQF HhiEeDISCLOSURE

A cage stop height readjusting apparatus for an elevator system and a
method thereof which are capable of accurately stopping a cage ata predetermined
floor at a zero level of a cage stop height. The apparatus includes a position
detection rotary encoder for outputting second pulse signal which corresponds to an
actual running distance of a cage as a pulley is rotated by a wire connected with the
cage, and a main controller for receiving first and second position detection signals
from first and third position detectors and first and second pulse signals from the
speed detection rotary encoder and position detection rotary encoder when the cage
is stopped in a cage stop height readjusting zone, computing a cage stop height
adjusting distance, and outputting a speed instruction signal for the cage stop height

adjusting operation based on the thusly computed cage stop height adjusting

distance.
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on the output signals fromthe pul se counters 15 and 16, A/ D converters 19
and 20 for digital-converting the position detection signals MJ and MD, and
a parallel input wunit 21 for inputting the position detection signal FM.
The operation of the cage stop height readjusting operation of the el evator
system according to the present invention will now be explained with
reference to the acconpanyi ng draw ngsl/14 When the cage 100 arrives at
a destination floor, the position detectors 101 through 103 installed in

t he upper portion of the cage 100 output position detection signals M,
FML and MJ to the main controller 110 based on the shielding operation of
the shielding plate 104. I n P io the speed detection rotary
encoder 107 connected with a drigb f E the notor 106 and outputs a
pul se signal PUL1 proportional lbART¢ he not or 106, and the
position detection rotary encoder 109 outputs a pul se signal PUL2
corresponding to the actual running distance of the cage 100 based on the
rotation of the pulley 108. Figure 13 illustrates an operationa
principle of the position detector 102. The posi tion detector 102

i ncludes a read switch 10%A and a permanent nggnet 102B.
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At the usual tinme, the read switch 102A remains in an OFF state by the
~magnetic flux of the permanent magnet 102B as shown in Figure 13A. Wen
the cage is : _ 13 st opped at
a predetermned floor, and the magnetic flux is shielded by the shielding
plate 104, the read switch is operated. Therefore, the operational range of
the position detector 102 is defined?ilf the range of the length of the
shielding plate 104 wth respect to the zero level as shown in Figure 17.

In addition, Figure 14 illustrates an operation principle of the position
detectors 101 and 103. The volta Wch |-§ i nduced between the primary
coil L 11 and the secondary coil ?L andg22 is outputted as the position

detection signals CONVENTIONAL ART
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MD and MJ. When the cage stops in at the zero level, the induced voltage is
~shietded by the shielding plate 104. At this tinme, if the shielding
operation is not perfornmed by the shielding plate 104, assuming that the
vol tage values (digitalized) of the position detection signals MJ and MD
are 255, and the digital value is O when the shielding is fully perforned,
t he operational range of the position3@étectors 101 and 103 is smaller
than 200 as shown in Figure 18. Therefore, the main controller 110
receives the pulse signals PULL and PUL2 fromthe speed and position
detection rotary encoders 107 and 109, and the thusly received signats are
shaped by the pul se shaping units 13 and 14. The nunber of pul ses are
accunul atively sumed or subtracted by the pul se counters 15 and 16. The
speed and position detectors 17 and 18 detects the running speed and
position of the cage based on the counted val ues of the pul se counters 15
and 16 and pets tg the CPU 10 t hrough the bus BUS. I n addition,
the A/D convzragzi,lgaa 2ACCECERATION position detection signals MJ and
MD i nduced by the secondary coilg L21 and L22 of the position detectors
101 and 103 converts the sane intjo digitaIAyaIues 0 throggh 255 and
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outputs to
are - shown
processi ng
signal FM
Ther ef or e,
data usi ng

the CPU 10. The output values fromthe A/D converters 19 and 20
in Figure 18. In addition, the parallel input unit 21 for

the ON OFF ' signals converts the position detection
fromthe position detector 102 into ON OFF signals.

the CPU 10 perforns an arithnetic operation with respect to the
the programread fromthe % 6C, and the speed instruction

signal Vis outputted to the inverter 111, and the inverter 111
phase-converts the speed
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instruction speed V and drives the notor 106. As shown in Figure 17,
assumm ng that the length of the shielding plate 104 is 250mm the cage 100
is stopped at a distance of [err]125mm fromthe zero |l evel, and the wi dths
of the door zone and the position detectors 101 and 103 are 50mm
respectively, the position of the cage 100 is arranged from +1 25mm t hr ough
+20nm or -125mm t hrough -20mm as the ¥&ye stop hei ght readjusting zone.
Therefore, when the cage 100 cones into the door zone, the nmain controller
110 accumul atively sunms the nunber of pulse signals PUL2 fromthe rotary
encoder 108 fromthe tinme when th ut put value MD fromthe position
detector 101 or the out put valueéﬁﬁi Lom e position detector 103 becones
smal ler than 128 to the tinme when the sane” becones | arger than 128 as shown
in Figure 18. Thereafter, when the cage is stopped in the cage stop
hei ght readjusting zone, the distance, nanely, 125mm fromthe zero |evel
to the position at which the cage 100 is stopped is conputed based on the
nunber of stored pul ses. Thereafter,

runs the speed pattern by which the cage 100 runs by the conputed di stance
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Next, the cage stop height readjusting operation will now be expl ai ned.
First, when repairing or maintaining the elevator system a user positions
“‘the cage 100 at the level of a corresponding floor and sets the flag SREQ
whi ch indicates the mninmumvalue setting request, to 1, and then the

m ni num val ues ' 15 MJULR and
MDLR of the position detection signalééldMy and MD from the position
detectors 101 and 103 are obtained, and the flag SREQis set to O. In

addition, the cage 100 is noved to the positions 0 through 250 which are
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at a distance fromthe stop level, and the flag SREQis set to 2 at the
posi-tion. The maxi mum val ues MJVR and MDVR of the position detection
" signals MJ and MD fromthe position detectors 101 and 103 are stored. At

this time, the flag (SREQ ="1" indicates . the m ninumvalue setting
request, and the flag (SREQ ="2" indicates the maxi num val ue setting
request. Nanely, as shown in Fi7gdre 19, the CPU 10 checks whet her the

m ni nrum val ue setting request is generated by a user in Step S10s, and as a
result of the checking, if there is the maximum value setting request, the
digital values of the position detection signals MJ and MD are received

t hrough the a/D converters 19 azalagg Thg) di gi tal val ues of the position
detection signals MJ and MD are steret*into the RAM 12 as the m ni mum

val ues of the position detection signals MJand MD in Step S101, and the
flag SFLAGis set to "1", thus indicating the m ninum val ue setting
conpletion in Step S102. In addition, if the flag SREQ is not set
to 1, it is checked whether the m nimum val ue setting operation is finished
in Step S103, and when the mni T e setting is finished, it is
checked that whether there | val ue setting request in Step
S104. If there is the naxiﬁu al ue petting request, the digital values of
t he position detectionhﬁbgnals 4. \D are received through the
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A/ D converters 19 and 20. The digital values of the position detection
signals MJ and MD are stored into the RAM as t he naxi num val ues MUMR and
‘MDVR of the position detection signals MJ and MD in Step S105, and the
flag SFLAGis set to 2, thus indicating the nmaxi num val ue setting
completion in Step S106. At this

16 time, the flag SFLAG is the fI8 which indicates the n1n|nun1value
and maxi mum val ue setting conpletions of the position detectors 101 and
103. Thereafter, when the cage 100 cones into the door zone, the

position detectors 101 and 103 are shielded by the shielding plate. At
this time, the CPU 10
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checks whet her the maxi num val ue setting operation is finished in Step
S107;, and in a state that the maxi num val ue setting is finished, if the
maxi nrum val ue MUMR of the position detection signal MJis smaller than the
digital value of the position detection signal MJ which is currently
detected by the position detector 103 in Step S108, and at the sane tine if
the m ni rum val ue MDLR of the positidﬂlﬁetection signal MDis larger than
or identical to the digital value of the position detection signal M
which is currently detected by the position detector 101 in Step S109, the
cage stop height readjusting interval (zone) Ais set as shown in Figure
17, and the running direction of the cage 100 is in the up direction in

Step S110. | n adgittoef—iH—t-he—rmaxdi-mmvalue—NoNVMR—of—t-he- posi tion
detection signal MD is paal ler—than the digital value ofthe pogition
detection signal NMD whifh s surrently defsgtied byn} he |pasiftion detector
101 in Step S111, and af theQsame time—4—t k@ jm ni nom Vgl «e |[MULR of the
position detection signpl MJSs | arger than®r| i denti call &o |t he|digital
val ue of the position detectTQn signal whi s currentl tectled by the
posi tion detector 3 i hist 112, the ca top hei ght adj ugti ng
intéerval (zone) B“is\%afi e s shown in f re 17, and e runni ng
direction of the cage MO0 & | f i ' 113.
Thereafter, it is checkpd\{hat whether the cage 1 00 is stopped}in Step
x
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At this time, if the absolute value conmputation flag ABSis not set to 1 in
Step S115, the absolute value conputation flag ABS is set to 1, and the
buffer DELT into which the relative distance value is stored is
initialized, and the flag I NT which . - indicates the
initialization of the buffer DELT is initialized and the running direction
are stored in Step S116. In addition, 10/14t he cage 100 is stopped in the
cage stop height readjusting zone (interval), and the buffer DELT is
initialized in Step S117, the flag START is set to 1 which indicates that
the current position of the cage 100 is conputed, and if a predeterm ned
condition is generated for the next cage stop
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“hei ght readjusting operation, the absolute value conputation flag ABS is
initialized for the cage stop height readjusting operation in Step S118.

In a state that the maxi num val ue setting is conpleted in Step S119, as
shown in figure 21, when a request is generated for conputing the relative
di stance value in St ep S120, the value which is obtained by accunul atively
conputing the pulse signals PUL2 frddfldhe position detection rotary
encoder 108 at the door zone entering position, nanely, the position at

whi ch the cage 100 is stopped fromthe shielding position is stored into
the buffer DELT in Step S121, an S ed that whether there is a
request for conputing the currenﬁ:‘pi)Gu o% at which the cage 100 is
positioned in Step S122. a result of the checking, if there is a
request for current p05|t| on CUR of the cage 100 stopped, the
flag START Ié&fiﬁﬁ}'\’;ﬁ?{@g@ and tnhenflﬁt tNTtl stpetitq1l in Step S123. If
the cage 100 ismn%ved in the : ! position CUR.is

obt ai ned based on‘t‘hE'V'af‘cre-ofr - LG } of thé buffer DELT + the
zero |evel vaI'U_— S ‘gh. ' s noved
in the down diT@¢{ion,” THE TUMIT 'pb bt i ned basedton the
stored val ue of " yhe buf f er DEEL i+ the zerb Ievel' val ug + 125mt" in Step
S126. Thereaftesr E;:]i'he di stanceﬂf-rom t he zeroI I eyel ito it he position at

whi ch the cage RE rrently i

-
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stopped, nanely, the cage stop height readjusting distance Dist is
conput ed, and the speed pattern is generated for running the cage 100 by
"the conputed distance- - Dist. . Nanely, if the current
position CUR of the cage 100 is larger than the zero |level, the zero |evel
I's subtracted fromthe current position CUR thus conputing the cage stop
hei ght adj usting distance Dist, and i¥é4cage 100 is set to nove in the

down direction for perform ng the cage stop hei ght readjusting operation by
the cage stop height adjusting distance Dist in Steps 127 through 129. I|f

the current position
FIG. 18
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CUR of the cage 100 is snmaller than the zero level, the current position
CUR is subtracted fromthe zero |level, thus conputing the cage stop height
adjusting distance Dist, and the running direction RDIR of the cage 100 is
set to be noved in the up direction for performng the cage stop hei ght
adj usting operation by the cage stop height adjusting distance Dist in
Steps S130 and S131. 13/14 '
runni ng In addition, constant values Tl, T2 and J1 are obtained for
running the cage 100 based on the conputed cage stop hei ght adjusting

di stance Dist. At this tine, the pattern shown in Figure 18 nmay be
expressed in the foll ow ng equat &i Eé D st =
2J(k[err]T[err](k[err]T) ...... 0.0, Equa ion 1 where the
reference value of J is 0.25, and since Tl is fixed, the value may be

di vi ded based on the zone. At this time, the reference val ue for di vi di ng
the zone is the nmaxi mum di stance (0.625) when t2 is 0 as shown in Figure

18. Ther ef , th
ere o.re e (POWER ON)
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type of the speed pattern is divided into the types shown in Figure 15 and
- 18 based on the maxi mum di stance. If Dist) < 0.625 in Step S132,
since in the interval "a" shown in Figure 17, t2 is 0, and t1 is 0.5 as
shown in Figure 15, the new value J, nanely, J[err] is obtained

19 based on the cage stop helght adjustlng di stance Dist in the D st -
2J(kT)3 in Step S133. In addil#ildn, if Dist) [err] 0.625 in Step
S33, since the reference value of J is 0.25, and tlis fixed to 0.5 in the
interval "b" as shown in Figure 17, k2T, nanely, t2, is

FIG. 21
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“obt ai ned based on Dist-2J(k[err]T)[err] + J(k[er;_i&){\[i‘gr}v%ﬁk err']T)[err],
and t2 is insti uﬁﬁ NS gbtatrni ng  a new val ug] g, Thamely, J[err] in
Aglr:'M-
e

_Step™S134+ uﬁﬁ?gﬁhe shaped speed pattern is generated in
accordance withtt constant Maljues T1, T2 and J1, and the CPU 10 outputs
a speed instructipon0$H ¥yl 19yt g tthe inv@rter 111 bas
pattern, and the finverter 111 ghdse- conver i I ST 0edY i gnal
V of the main dontrolTer—tt0;—thys driving the notor 106, so that the cage
100 is accurately stopped at thejzero |evel. As described above, in
t he present invention, the distance between the zero | evel and the cage is
obt ai ned using the output signal fromthe position detection rotary encoder
and the poasbhiogr SedRatl stoppthd BagkNR £ prsdeerimivied Yoot Ehzershepeldbfspeed
pattern function 1s conputed in accordance with the obtained distance, and
t he speectdgesétopHdight. si gnal V[err] is generated based on the speed pattern
by the conputed constant val ues, thus enhancing the perfornmance of the cage
st op hei ght r cEalacisieve thevabo oljacts, there is providedghcageestopdreightsgadivsting nent
of the present invention have been disclosed for_jillustrative g%ggses,

those skiappataius fonan alevaipr sysirpruticaincludag a papitisnLiateston IRV gCoder
additi 0nSfo(?g1(3|'cpsultjtlijnsgt rl\ tsgtt:clar(ljé1 gul%g%igpn%? a)h?éheéor\rl\éstp%%%g tg %R%&ﬁaﬁ%%ﬁ@c}ig‘gnce

of a cage as a pulley is rotated by a wire connected with the cage, and a main

controller for receiving first and second position detection signals from first and third
position detectors and first and second pulse signals from the speed detection rotary
encoder and position detection rotary encoder when the cage is stopped in a cage
stop height readjusting zone, computing a cage stop height adjusting distance, and
outputting a speed instruction signal for the cage stop height adjusting operation
based on the thusly computed cage stop height adjusting distance.

To achieve the above objects, there is provided a cage stop height readjusting
method for an elevator system which includes the steps of a first step for obtaining
minimum values of first and second position detection signals from the position
detectors when the cage is stopped at a stop level and obtaining maximum values
of the first and second detection signals when the cage is stopped at a distance from
the stop level, a second step for initializing a buffer storing a relative distance value
when the cage comes into a door zohe and storing the running direction, a third step
for storing the value, which is obtained by accumulatively summing the number 6f
pulses of he-second-pulse signal from-tﬁ—e position detection rotary encoder, into a
buffer as a relative distance value until the cage come into the door zone is stopped,
a fourth step for reading a stored running direction of the cage when the cage is
stopped in the cage stop height adjusting zone and obtaining the current position of

the cage which is stopped, a fifth step for computing a cage stop height adjusting



"scope and spirit of the invention as recited in the acconpanying cl ains.

What is clained T cage stop hei ght readjusting apparatus
:for an el evator syPsEIPéM \}\Hgé a lposition control apparatus for an
el evator systemjngludes first t

in an upper port]on @ &AYags9 4
path of floors cprfiesponding to

and a speed det eft Forr-rotary-encoder out puttl ng a fi r st puI se S|gnal whi ch
Is proportional o the RPMof a or, conprising:

distance between the zero level to the current position at which the cage is stopped,
a sixth step for computing a speed pattern constant value for obtaining a speed
pattern for%by the computed cage stop height adjusting distance after
setting the%duractlon and a seventh step for generating a shaped speed
pattern based on the computed speed pattern constant value, gener]i'tllggr;1 lti\le final
speed instruction signal based on the generated speed pattern and +e-rurning-the
cage.

Additional advantages, objects and features of the invention will become more

apparent from the description which follows.

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention will become more fully understood from the detailed
description given hereinbelow and the accompanying drawings which are given by
way of illustration only, and thus are not limitative of the present invention, and

wherein:

Figure 1 is a view illustrating a running control apparatus for a conventional
elevator system,;

Figure 2 is a view illustrating a speed reference signal generation apparatus
of Figure 1;

Figure 3 is a view illustrating operational ranges of a position detector of
Figure 1;

Figure 4 is a view illustrating the patterns of a speed reference signal Vp for
a cage stop height adjusting operation in the conventional art; |

Figure § is a flow chart illustrating a method for detecting a cage stop position



"a position detection rotary encoder for outputting a second pul se si gnal
whi ch corresponds O am-aetual. running distance of a cage as a pulley is
srotated by a wire oﬁﬁaéféﬂtmqkm ﬁe cage; and a main controller for
receiving first an pﬂs+$+ etection signals fromfirst and third

position detectors nd sedond1$ul se_si nals fromthe
detection rotary gn oder fa% ggmt n det ect | BEPIBGEMENt SheshsA May

cage is stopped i cage-st.op heijjgit readjusting zone, conputing a cage
stop hei ght adjusting distance, andfoutputting a speed instruction signal
for the cage stoph‘e%ﬁf‘aﬂ-}—us{-mg, peration based on the thusly conputed
cage stop hei ght adjusting distance. A cage stop hei ght

r eadj ust i nignaist canvertsitheposttion detectionsignal FiMic trbm theppmsitiarodetectar 1OR into
apparatus for_an elevator systemin which a cage is stopped at a zero |evel

by leveli W'Q%SW@ when the cage is stopped in a cage stop hei ght
adj usting zone a first step for obtaining

ste
m ni num val ues T PF%tthE&\dglge%HG#%? Bnai 'tB’éleé'Et‘?R?ﬁat'%’? &'ﬂ I'?SPFStrﬁotWS
position ggiaeﬁglgrgsthghpergg}an? recaaogFi.'o}nsthsét RORY %Ca nd tﬁt Oé%ee%\/lﬁstru&lon signal V'

is outputted to the inverter 111, and the inverter 111 phase-converts the speed

instruction speed V" and drives the motor 1086.

As shown in Figure 17, assuming that the length of the shielding plate 104 is
250mm, the cage 100 is stopped at a distance of £125mm from the zero level, and
the widths of the door zone and the position detectors 101 and 103 are 50mm,
respectively, the position of the cage 100 is arranged from +125mm through +20mm
or -125mm through -20mm as the cage stop height readjusting zone.

Therefore, when the cage 100 comes into the door zone, the main controiler
110 accumulatively sums the number of pulse signals PUL2 from the rotary encoder
108 from the time when the output value MD from the position detector 101 or the
output value MD from the position detector 103 becomes smaller than 128 to the
time when the same becomes larger than 128 as shown in Figure 18.

Thereafter, when the cage is stopped in the cage stop height readjusting
zone, the distance, namely, 125mm, from the zero level to the position at which the
cage 1QO is stopped is computed based on the number of stored pulses. Thereafter,

runs
the speed pattern by which the cage 100 ¥e-rums by the computed distance is

generated.
Next, the cage stop height readjusting operation will now be explained.
First, when repairing or maintaining the elevator system, a user positions the
cage 100 at the level of a corresponding floor and sets the flag SREQ, which

indicates the minimum value setting request, to 1, and then the minimum values



“obt ai ni ng maxi nrum val ues of the first and second detection signals when the

cage is stopped gt_a distance fromthe stop level; ~a second step for
cinitializing a buffg;pusd;{qﬁ]. mg a;gel ative distance val ue when the cage
comes into a door |zgRe-ahd-st-orii “{he running direction; a third

step for storing fhe value, whichjis obt@ined_b accu I tivyel, g the
nunber of pul ses of tk@lss"'%‘brkffﬁpu sg¢ signal Sic ¥ e EtH-61

rotary encoder, infnt@_a buffer as a relative dlstance value until the cage
cone into the dog¢gr zone is stopped

indicates the initialization of the buffer DELT is initialized and the running direction
are stored in Step S116. In addition, if the cage 100 is stopped in the cage stdp
height readjusting zone (interval), and the buffer DELT is initialized in Step $117, the
flag START .is set to 1 which indicates that the current position of the cage 100 is
computed, and if a predetermined condition is generated for the next cage stop
height readjusting operation, the absolute value computation flag ABS s initialized
for the cage stop height readjusting operation in Step §118.

In a state that the maximum value setting is completed in Step $119, as
shown in figure 21, when a request is generated for computing the relative distance
value in Step S120, the value which is obtained by accumulatively computing the
pulse signals PUL2 from the position detection rotary encoder 108 at the door zone
entering position, namely, the position at which the cage 100 is stopped from the
shielding position is stored into the buffer DELT in Step S121, and it is checked that
whether there is a request for computing the current position CUR at which the cage
100 is positioned in Step S122.

As a result of the checking, if there is a request for obtaining the current
position CUR of the cage 100 stopped, the flag START is initialized, and the flat INT
is set to 1 in Step S123. If the cage 100 is moved in the up direction, the current
position CUR is obtained based on the value of "the stored value of the buffer DELT
+ the zero level value - 125mm" in Steps S124 and S125. If the cage 100 is moved
in the down direction, the current position CUR is obtained based on the stored
value of "the buffer DELT + the zero level value + 125mm" in Step $126. Thereafter,
the distance from the zero level to the position at which the cage is currently
stopped, namely, the cage stop height readjusting distance Dist is computed, and

runnin

the speed pattern is generated for Ferunring-the cage 100 by the computed distance



“a fourth step for reading a stored running direction of the cage when the

cage is stopped in the cage.stop hejight adjusting zone and obtaining the
~current position off Rfel AEeEWhigheTi $ st opped; a fifth step for
e :

conputing a cage stjog—herght—adi-usting di stance between the zero level to
the current positiqgn jat ' he [
conputing a speed patte@%ﬁ%‘?s@éﬁt < e 8RR Sty
runni ng by the conputied.cage _st.op lheight adjusting distance after setting

t he running directifon; and a seventh step for generating a shaped
speed pattern basecL-oﬁ%he--—eeﬁﬁufedw peed pattern constant val ue,
generating the final speed instruction signal based on the generated speed
pattern amistt unni ng the cage. met hod 3. The
met hod of claim2, wherein in said fourth step, the current position of the
cage is "the stNamelyyifithe cufrenhpositibh CUR oftbezcage 104 ds largeuthan theozener
when the cage is noved in the up direction, and the current position of the
cage is "feneldherzeno layvelis gidtr %ﬁpvbnheswmtfeﬁwon&}é{?- thals comapyting ihe

when the cage stop height adjusting distance Dist, and the cage 100 is set to move in the

down direction for performing the cage stop height readjusting operation by the caée
stop height adjusting distance Dist in Steps 127 through 129. If the current position
CUR of the cage 100 is smaller than the zero level, the current position CUR is
subtracted from the zero level, thus computing the cage stop height adjusting
distance Dist, and the running direction R_DIR of the cage 100 is set to be moved
in the up direction for performing the cage stop height adjusting operation by the
cage stop height adjusting distance Dist in Steps $130 and S131. .

In addition, constant values T1, T2 and J1 are obtained for% the
cage 100 based on the computed cage stop height adjusting distance Dist. At this

time, the speed pattern shown in Figure 18 may be expressed in the following

equation 1.

Dist = 2J(, TUGT) oo, Equation 1

where the reference value of J is 0.25, and since T1 is fixed, the value may
be divided based on the zone. At this time, the reference value for dividing the zone
is the maximum distance (0.625) when t2 is 0 as shown in Figure 18. Therefore, the
type of the speed pattern is divided into the types shown in Figure 15 and 18 based
on the maximum distance.

If Dist) < 0.625 in Step S132, since in the interval "a" shown in Figure 17, t2

is 0, and t1 is 0.5 as shown in Figure 15, the new value J, namely, J, is obtained



~cage is .noved in the down direction. 4. The net hod of
claim2, wherein i "ﬁ“ﬁ_;‘fﬁ@t«epm the cage stop height adjusting

-di stance is conput dd 1oy A GMENACSHIG {he zero | evel fromthe current
position when the dqurrent positionjof the cage is larger than the zero

level, and the sareii sQ&amptiesy by sut@®acting the zerg |evel fro e
current position when the currgﬁgt hoki ti on of REplacemest %beﬁhm i t he

cage. rret-troek

What is claimed is:

1. A cage stop height readjusting apparatus for an elevator system
wherein a position control apparatus for an elevator system includes first through
third position detectors instailed in an upper portion of a cage, a shielding plate
installed in each running path of floors corresponding to the first through third
position detectors, and a speed detection rotary encoder outputting a first puise
signal which is proportional to the RPM of a motor, comprising:

a position detection rotary encoder for outputting a second puise signal which
corresponds to an actual running distance of a cage as a pulley is rotated by a wire
connected with the cage; and

a main controller for receiving first and second position detection signals from
first and third position detectors and first and second pulse signals from the speed
detection rotary encoder and position detection rotary encoder when the cage is
stopped in a cage stop height readjusting zone, computing a cage stop height
adjusting distance, and outputting a speed instruction signal for the cage stop height

adjusting operation based on the thusly computed cage stop height adjusting

distance.

2. A cage stop height readjusting method for an elevator system wherein
a position control apparatus for an elevator system in which a cage is stopped at a
zero level by,%seﬁgulni‘l%-the cage when the cage is stopped in a cage stop height
adjusting zone, comprising the steps of:

a first step for obtaining minimum values of first and second position detection

signals from the position detectors when the cage is stopped at a stop level and



* 5. The nethod of claim2, wherein in said seventh step, the type of the
speed pattern I s determ.ned..based-on-the reference distance.

REPLAGEMENT SHEET
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obtaining maximum values of the first and second detection signals when the cage
is stopped at a distance from the stop level;

a second step for initializing a buffer storing a relative distance value when
the cage comes into a door zone and storing the running direction;

a third step for storing the value, which is obtained by accumulatively
summing the number of pulses of the secord-pulse-signal from 'taF'eposition detection
rotary encoder, into a buffer as a relative distance value until the cage come into the

door zone is stopped;

a fourth step for reading a stored running direction of the cage when the cage
is stopped in the cage stop height adjusting zone and obtaining the current position
of the cage which is stopped;

a fifth step for computing a cage stop height adjusting distance between the
zero level to the current position at which the cage is stopped;

a sixth step for computing a speed pattern constant value for obtaining .a

~running
speed pattern for re-running- by the computed cage stop height adjusting distance

running
after setting the tre-running-direction; and
a seventh step for generating a shaped speed pattern based on the computed
speed pattern constant value, generating the final speed instruction signal based on
unnindg, in

the generated speed pattern and -:e-:unnmg-the cage.

3. The % of claim 2, wherein in said fourth step, the current
position of the cage is "the stored value of the buffer + the zero level value -
125mm" when the cage is moved in the up direction, and the current position of the
cage is "the stored value of the buffer + the zero level value + 125mm" when the

cage is moved in the down direction.
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method :
4. The -apparatus- of claim 2, wherein in said fifth step, the cage stop

height adjusting distance is computed by subtracting the zero level from the current
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position when the current position of the cage is larger than the zero level, and the
same is computed by subtracting the zero level from the current position when the

current position of the cage is smaller than the cage.

thod .
5. The%paxa:usof claim 2, wherein in said seventh step, the type of th

speed pattern is determined based on the reference distance.



