ERROR JUDGEMENT METHOD FOR ELEVATOR CAR POSI TI ON DETECTOR

{?MJ( ND OF
THE | NVENTI ON 1. Field of the Invention The pr c¥E-G M7Enti on
relates to an error judgenent nethod for an elevator car position
detector, and in particular to an inproved error  judgerment nethod for an
el evator car position detector which is capable of -nore- accurately judging
an error of a position detector providkd for detecting the current
position of an_elevator car in accordance 'with a position of a sensor

pl ate di sposefRRAR FTERGEMENG, MEGHOR t FPR ELENBEOR | G5t POSISEENyDEFEGHR at or  of
an el evator systemcan nore easily detect the error of the el evator by
judging the error of the position detector when the erroneous position

detector passgg-fraugh Shegensor.plate.

1. Field of the Invention

The present invention relates to an error judgement
method for an elevator car position detector, and in
particular to an improved error judgement method for an
elevator car position detector which is capable of more
accurately judging an error of a position detector provided
for detecting the current position of an elevator car in
accordance with a position of a sensor plate disposed in a car
moving path of each floor, whereby an operator of an elevator
system can more easily detect the error of the elevator by
judging the error of the position detector when the erroneocus

position detector passes through the sensor plate.

2. Description of the Conventional Art

Figure 1 is a view illustrating a conventional elevator
operation control apparatus.

As shown therein, a motor 17 is disposed for supplying an

operational force to components of the system. A sheave 15

' rotates by the motor 17. An elevator car 11 is connected with

the sheave 15 by a rope and upwardly and downwardly moves in

cooperation with the rotation of the sheave 15. A counter



2. Description of the Conventional Art

Figure 1 is a view

- llustrating a conventional elevatior operation control apparatus.

“shown therein, a notor 17 is disposed for supplying an operational force

to conmponents of the system A sheave 15 rotates by the notor 17. An
11 is connected with the sheave 15 by a rope and upwardly and
downwardly nmoves in cooperation wth2the rotation of the sheave 15.
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portion of the elevator car 11 for

etecting the position of the sen

plate 12 di spfraedouit iy @n@vahi®butddhg the number of pulses generated by

the pulse generator 18. A position detector 13 is attached to
an upper portion of the elevator car 11 for detecting the
position of the sensor plate 12 disposed in an elevator car
moving path. A controller 20 is disposed for operating the
counting value of the counter 19, computing the moving
distance of the elevator car 11, controlling the systen,
judging the error of the position detector 13 based on the
detectiqn result of the position detector 13. A display unit
23 having an alarm light 21 and an error light 22 is disposed
for outputting the error judgement result from the position
detector 13 of the controller 20.

Figure 2 is a view illustrating the construction of a
controller of Figure 1.

As shown therein, a random access memory (RAM) 28 is
disposed for storing a floor position data of the elevator. A
read only memory (ROM) 27 is disposed for storing an
operational program. An input interface 25 and an output
interface 26 are disposed for a data input/output operation in
cooperation with an externally connected component. A central
processing unit {CPU) 24 is disposed for processing data by

receiving signals from the RAM 28, the ROM 27, and the input
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noving path. A controller 20 is disposed for operating the counting val ue
of the counter 19, conputing the noving distance of the elevator car 11,
controlling the system judging the error of the position detector 13

based on the detection result of the position detector

13. A display unit

23 having an alarmlight 21 and an error, light 22 is disposed for

outputting the error judgenent result f Pom-t he position

detector 13 of the

control l er 2Qnterface YW 2foiAz§ ofrphEW rd lchat pablagsdda-eganst tycthon of a

controller of Figure 1.
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data by receiving signals fromthe RAM 28, the ROM 27, and the input

accompanying drawings.

The sheave 15 is driven by the motor 17, and the elevator
car 11 moves to a predetermined floor. The pulse generator 18
generates a pulse proportional to the number of rotations of
the motor 17. The counter 19 counts the number of pulses and
outputs the number to the controller 20. The controller 20
computes the moving distance of the elevator car 11 based on
the number of counted pluses, compares the moving distance
with the moving distance of the elevator car 11 storxed in the
ROM 27, and outputs a signal so that it is judged where the
elevator car 11 is opened.

In addition, during the operation of the elevator car 11,
when the position of the position detector 13 disposed on the
upper portion of the elevator car 11 matches with the position
of the sensor plate 12 disposed in the car moving path of each
floor, the control signal "OS"‘is outputted to the controller
20. In the controller 20, the control signal "OS" is supplied
to the CPU 24 through the input interface 25. Here, when the
control signal is on, the CPU 24 judges that the elevator car
11 is arrived at a desired floor, and outputs a signal in

order for the door of the elevator car to be opened.



3 interface 25 and for outputting the processed result to the output

interface 26. The operation of the conventional el evator operation
control apparatus will now be explained with reference to the acconpanying
dr awi ngs. The sheave 15 is driven by the notor 17, and the el evator

car 11 noves to a predetermined floor. The pul se generator 18 generates a
pul se proportional to the nunber of rogations of the notor 17. The counter
19 counts the nunbg es and , out puts t he n rrber to the controller
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el evator car 11 matches with the position of the sensor pl ate 12 di sposed
in the car nowiceddpatd taf pasebngers in the elevator car.

In order to overcome the above-described problems,
another error judgement apparatus for a conventional elevator
position detector was introduced in the industry.

Figure 3 is a view illustrating the construction of an
error judgement apparatus of a conventional elevator position
detector.

As shown therein, a position detector 36 is connected for
detecting the current position of the elevator car 11 in
accordance with the position of the sensor plate 12. A
position operation unit 31 is connected for operating the
position of the elevator car 11 in accordance with the
rotation of the motor 17. An error operation detector 32 is
connected for detecting an error operation in accordance with
the lapse of time from a deceleration- to a stop of the
elevator car. A remaining distance operation unit 33 is
connected for detecting the remaining distance to a desired
floor in accordance with the operation result of the position
operation unit 31. An interval detector 34 for operating an
interval which is different based on a detection operation and

a non-operational state of the position detector in accordance



floor, the control signal "OS" is outputted to the controller 20. In the
controller 20, the control signal "OS" is supplied to the CPU 24 through
the input interface 25. Here, when the control signal is on, the CPU 24
judges that the elevator car 11 is arrived at a desired floor, and outputs
a signal in order for the door of the elevator car to be opened.

4 However, if the noving di stance df the elevator car 11 is

SLAnE0USLY SO e eSS LLPNCPLERL B L0 EP0 D BELRL ol

door of the elevator c 'S eoustTy pred

positi on,  for dus35aUs] UG- SEIdRUS1BGGLARNLS 10 JARSENGRIA Unbbey e evat or

car. In order to overcone the ove-described pro s, — anotfrer
error judgenerdheappeéddivh &ud 68MRNLLONA oreheValQlr 3B0Shd ieRedelgFt O

was introduced in the industry. Figure 3 is a viewillustrating the
construction afn @xror of the position detector 36 in accordance with the
detection result of the position detector 34.

The operation of the conventional position detector for
an elevator will now be explained with reference to Figure 4.

First, when a desired floor of the elevator car 11 is
selected, the position operation unit 31 computes the value of
the desired floor from a value table containing a floor-to-
floor distance value of each floor stored in the ROM 27. The
remaining distance operation unit 33 computes the remaining
distance in accordance with the difference between the floor-
to-floor d;stance value and the current position of the
elevator car 11. The moving distance of the elevator car 11 is
computed in cooperation with the motor 17, the pulse generator
18, and the counter 19, and then the remaining distance is
red .ced one by one.

In addition, a reference speed command corresponding to
the reducing remaining distance is retrieved from the table of
the ROM 27, and the speed of the elevator car 11 is
controlled, and the elevator car 11 moves to a predetermined
floor.

Meanwhile, the elevator floor position data is stored in

the RAM 28, and the position data may have a predetermined



error judgenent apparatus of a conventional elevator position detector.

As shown therein, a position detector 36 is connected for detecting the
current position of the elevator car 11 in accordance with the position of
t he sensor plate 12. A position operation unit 31 is connected for
operating the position of the elevator car 11 in accordance with the
rotation of the nmotor 17. An error operation detector 32 is connected for

detecting an egs af i in.,accordance wth _the |ap of ti froma
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different based on a detection operation and. a non-operational state of

the position deteefoctiic gowerdaree, this difference is called a selector
mismatch. Since the elevator car arfiving floor is erroneocusly
set, or the current position of the elevator car 11 is
erroneously inputted, when the selector mismatch occurs, the
remaining distance is erroneously computed.

Therefore, the error operation detector 32 detects that
there is a selector mismatch in steps S41 and S42. When the
selector is mismatched, the error judgement of the position
detector 13 is disregarded in step S47, and when the selector
is normal, the error judgement of the position detector 13 is
performed.

Namely, the remaining distance is computed in step S43.
for example, if the remaining distance is within a range from
1050mm to 1350mm from the bottom in step S44, it is judged
that the control signal is on in step S45. When the control
signal is on, the position detector 13 is judged to be
erroneous in step 846, for thus causing an impossible
operation of the elevator.

As described above, the conventional elevator system is
directed to computing the distance between the elevator car 11
and the selector floor based on the remaining distance;

however, sirce the error is judged based on a condition that



with the operation result of the remaining distance operation wunit 33. An
error detection unit 35 is connected for checking the detection result of
‘the position detector 36 and detecting an error of the position detector
36 in accordance with the detection result of the position detector 34.
.The operation of the conventional position detector for an elevator wll
now be explained with reference to Figure 4. First, when a desired
floor of the: gevatqr,car 11 is selected, the position operatjon unit 31
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judgement.
SUMMARY OF THE INVENTION

Accordingly, it is an object of the present invention to
provide an error judgement method for an elevator car position
detector which overcomes the problems encountered in the
conventional art.

It is another object of the present invention to provide
an improved error judgement method for an elevator position
detector which is capable of more accurately judging an error
of a position detector provided for detecting the current
position of an elevator car in accordance with a position of
a sensor plate disposed in a car moving path of each floor,
whereby an operator of an elevator system can more easily
detect the error of the elevator by judging the error of the
position detector when the erroneous position detector passes

through the sensor plate.

To achieve the above objects, there is provided a error



controlled, and the elevator car 11 noves to a predeterm ned floor.
Meanwhi |l e, the elevator floor position data is stored in the RAM 28, and
‘the position data may have a predetern ned

6 difference between the position data and the data stored in the RAM 28
.due to the noise and the error of the gulse generator 18 having an encoder
(not shown) when turning on/off the electric power. Here, this difference

is called a 'si\_llefgcegn%%t rge%rg%gcg?trSip%gieﬁgveaéel e}[/qa%;tsq_rtiggr d%rtreicggggrﬁqliggr i's

erroneously or 't he cuarr on o e el evator car
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di stance is erroneously co ore, the“error operation
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S42. Wen the selector is msmatched, the error judgenent of the position

sensor plate of a start floor within a first predetermined
time after the elevator car starts from the start floor, a
second step for issuing an alarm when the position detector
does not depart from the sensor plate for a second
predetermined time after the position detector enters the
range of a sensor plate of a predetermined floor between the
current flocr and a desired floor, a third step for issuing an
alarm when the time which is required in order for the
position detector enters the range of the sensor plate of the
second step and departs therefrom is shorter than the third
predetermined time, and a fourth step for comparing the number
of previously set floors with the number that the elevator car
moved when the elevator car arrives at a desired floor and for,
alarming when there is a predetermined difference
therebetween.

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



detector 13 is disregarded in step S47, and when the selector 1is nornal,
the error judgenent of the position detector 13 is perforned.

Nanely, the remaining distance is conputed in step S43. for exanple, if
the remaining distance is within a range from 1050mm to 1350nm fromthe
bottomin step S44, it is judged that the control signal is on in step
S45. When the control signal is on, th& position detector 13 is judged to

be erroneous dRnstEp f tQus causing an i ssi.ble. operation of the
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W
el evat or. As descri ntiona or is

directed to compuhbagyihe @hstanseehnesn %ﬂﬁen% V@Lgrofairlﬂajstrgg%é he

sel ector floor based on the renal ning distance; owever, since e error
is judged basewl@n an€otklid i:3% hBat 1imitative of the present invention, 7

the position detector 13 is not in a turned-on state within a range of
1050- 1350mm tame wheosijudgenent nmay be di sregarded.

Figure 1 is.a view illustrating a conventional elevator
operation control apparatus;

Figure 2 is a view illustrating the construction of a
controller of Figure 1;

Figure 3 is a view illustrating the construction of an
error judgement apparatus of a conventional elevator position
detector;

Figure 4 is a flow chgrt of a conventional elevator
position detection method;

Figure 5 is a wave form of a control signal detected by
a position detector and applied to a central processing unit
(CPU) according to the present invention;

Figure 6 is a flow chart of an elevator operation control
method according to the present invention; and

Figure 7 is a flow chart of sub-routines of Figure 6

according to the present invention.
DETAILED DESCRIPTION OF THE INVENTION

The operation control method for an elevator according to

the present invention will now be explained with reference to



In addition, since the error is judged within only 1050- 1350mm which is a
detection interval before arriving at the desired floor, the error
detection is perforned except for the above-described interval, for thus
causing an erroneous error judgenent. SUMVARY OF THE | NVENTI ON
Accordingly, it is an object of the present invention to provide an error

j udgenent nethod for an elevator car pdsition detector which overcones the

probl ens encouptesed. ; onventional art. It is another object
of the present %nvenf#%ﬁ§F§gpf§VPﬁgs‘an | nproved error judgenent nethod for
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an error of a position detector provide ( etecting the current
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pl ate di sposed in a car noving path of each floor, whereby an operator of
an el evator sgshem carstrceiSAsiiy wirl ecbnvEetinaQr ekrbhe edemadion by
judging the error of the position detector when the erroneous position
det ect or passegpparatus of the present invention as shown in Figure 3.

When a user pushes a button for a desired floor, a floor
call information is stored in the CPU 24 or the RAM 28 through
the input interface 25.

The CPU 24 processes the data stored in the RAM 28 and
supplies a driving command to the motor 17 through the output
interface 26. The program processing time until the contxrol
signal inputted through the input interface 25 is processed
before the processed signal is outputted is 50ms.

The elevator car 11 is driven in accordance with the
driving command and moves to the desired floor. While the
elevator car 11 moves to the desired floor, the position
detector 13 attached to the upper portion of the elevator car
11 Jetects the position of the sensor plate 12.

Figure 5 is a wave form of a control signal detected by
a position detector and applied to a central processing unit
(CPU} when an elevator car upwardly moves.

As shown therein, the control signal "OS" becomes high
level when an upper position detector 131 of the position

detector 13 enters the range of the sensor plate, and when a

lower position detector 132 departs from the range of the



t hrough the sensor plate. To achi eve the above objects, there is
provided a error 8 judgenent nethod
for an el evator position detector which includes the steps of a first step
for issuing an alarmwhen a position detector of an el evator car does not
depart froma sensor plate of a start_ floor within a first predeterm ned
time after the el evator car starts frdmhthe start floor, a second step for

I ssui ng an al agdp e pQsition detector .dqges,not depart fromthe
sensor plate for a srebcltggg %igdecto@}:ﬁlo e EPAE a&?erg?ﬁ%mg%sﬁ?‘fo Y8t ect or
enters the rangs--ebra, SSRSQE t f r.edet erm ned. floor. between the
current floor and a gesi redghig%?l,;eggtﬁ% gugge% eorﬂr clgg‘s'ﬁcl)ngs’:L natlal§ m when

the tinme whichid sadteguined bAsd dsf {8 tHe AasikY QRsdet %ﬁ%%o%&‘&?&? the
range of the sensor plate of the second step and departs thefefrromis

shorter than tdeechprdl3 pradesethidemh thebsemdtd p1beyrth step for conparing
t he nunber

Meanwhile, the elevator car 11 is accelerated in the
start mode, and moves at the full speed after the start mode,
and 1s decelerated in the elevator car arriving mode.
Therefore, the control signals 1F and 4F which are high level
at the start floor and the desired floor have a wider width
than the control signals 2F and 3F which are high level in a
predetermined interval between the start floor and the desired
floor.

Identically to the driving of the elevator car 11, the
time when the position detector 13 passes through the sensor
plate of the start floor is obtained as follows.

After the elevator car is operated, the acceleration of
the elevator car 11 is increased for 0.8 second, and then has
a constant wvalue tnrereafter. On the assumption that the
acceleration is 0.8m/s?, the time "t" when the position
detector 13 passes through the sensor plate of the start floor
at 2500mm from the bottom is obtained by the following
equation which has a predetermined relationship between the

acceleration "a" and the length "s" of the end of the sensor

plate.



of previously set floors with the nunber that the el evator car noved when
the elevator car arrives at a desired floor and for alarmng when t here

is a predeterm ned di fference therebetween. Addi ti onal

advant ages, objects and features of the invention will becone nore
apparent fromthe description which fXd|ows. BRI EF DESCRI PTI ON OF THE
DRAW NGS The present invention wll. beconme nore fully understood
9 fromthe detailed desclri ption gi\}éen her ei'nbel ow and the acconpanyi ng
draw ngs which are_given b y of"illustration only, and thus are not

limtative of the prese i Avent i'an, 7 ant*Swher ei n: Figure 1 is a view
illustrating a conventiohal el evat

2s 2x0.175
L =fmmen- e = $0.661438 = o ~-eo-a-a- {1)

When the elevator car 11 normally runs, the position
detector passes through the sensor plate of the start floor
after 0.66 second, about 0.7 second, after the elevator car 11
starts from the start floor. Therefore, in order to have an
operational stability, a new time tl1 which is obtained by
doubling 0.7 second is set. Namely, if the position detector
13 does not pass through the sensor plate of the start floor
within 1.4 seconds, the CPU 24 of the controller 20 issues an
alarm signal in order for the alarm light 21 of the display
unit 23 to be lighted, for thus alarming that there is a
predetermined error operation in the position detector 13.

The time that the position detector i3 passes through the
sensor plate of the next floor after passing through the
sensor plate of the start floor is obtained by the following
method.

When the elevator car 11 runs at the full time, namely,
at 4m/s, the time t2 that the position detector 13 passes
through the sensor plate of the next floor is obtained by the

following equation wherein the length of the position detector

13 is 0.35m.



operation control apparatus; Figure 2 is a viewillustrating the

construction of a controller of Figure 1, Figure 3 is a view

Il lustrating the construction of an error judgenent apparatus of a
conventional elevator position detector; Figure 4 is a flow chart of
a conventional elevator position detggtion nmet hod, Figure 5is a
wave formof a control signal detected by .a position detector and applied

to a central ~processing %pi (CPU) accordi'ng to the present invention;
Figure 6 is a flomkghgr;_dé &n elgvat%r ogerat'on control nethod according
= 9-2®%jar 8®%°1% a f1ow chart of?’

to the present inventTcnnZ?é?
sub-routines of Figure 6~ a éording to the present invention. DETAI LED
DESCRI PTI ON OF THE | NVENTI ON The operation control nmethod for an

el evat or accordi ngrh@refdi2, PEAS Hiine' 24O Nnl L1 /IR 8! BL0REL 1 11

runs and passes through the sensor plate of the next floor is
set as a minimum time.

In addition, before the elevator car il rumns at the full
speed, the elevator car may run at the acceleration of 0.8m/s?
and passes through the sensor plate of the next floor. In this
case, the passing-through time is much later than 0.0875
second which is referred to the time t2. The passing-through
time is obtained by the following formula 4 after obtaining
the velocity v at the time when the elevator car passes

through the sensor plate of the next floor by using the

formula 3.
v =V2as =/2%0.8%2.5 = 2m/s = -------e-- (3}
0.35m
R = 0.1758 = ---m--mme-eoeao (4)
2m/s

The time of 0.35 second which is obtained by doubling the
time t of 0.175 is set as the maximum time t3 when the

position detector 13 passes through the sensor plate of the

next floor.
Therefore, if the position detector 13 passes through the
sensor plate before the time t2 after entering the range of

the sensor plate of the next floor, or if the position



10 the acconpanyi ng dr aw ngs. Here, the operation control nethod for
an elevator according to the present invention is perfornmed by using the
'sane construction as the conventional error detection apparatus of the

present invention as shown in Figure 3. When a user pushes a button
for a desired floor, a floor «call infggmation is stored in the CPU 24 or
the RAM 28 through the input interface 25. The CPU 24 processes the

data stored |a the RAM 28 and supplies a driving command to the notor 17
through the ofEPTitCh mMterdsce 296, StREY br SEPBNT T RSN P B fe 2HRET| 2t he
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before the processed sign
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floor. Wiile t or car MOVES 't o SI red' 1oor, the p03|t|on
detector 13 attgehesh tqF tche HQ§5¥aJNHHiEOE3Ofs$rE%éﬂ ﬁagﬁérﬁggr of the

elevator system can note that there is a predetermined error
in the position detector 13.

In addition, when the alarm light 21 is turned on/off
several times, the CPU 24 lights an exrror light 22 of the
display unit 23, so that the operator can note that there is
a predetermined error in the position detector 13,

The error judgement method according to the present
invention will now be explained in more detail with reference
to figure 6.

A value OFFTIME, which will be described later, denotes
the maximum time which is needed in order for the elevator car
11 to depart from the sensor plate of the start floor, namely,
it is referred to the time t1, and a value ONTIME denotes a
time that is needed in order for the elevator car 11 to pass
through a predetermined floor after the elevator car starts
from the start floor.

First, when the levator car 11 is not operational, since
the elevator i% not in the high speed automatic_operation
mode, step S1 1is performed. Namely, the value DZSU is
initialized to ®*0" in step S15, and the wvalue ONTIME is

initialized to "0" in step S18, and the value OFFTIME is



11 detects the position of the sensor plate 12. Figure 5 is a wave
formof a control signal detected by a position detector and applied to a
central processing unit (CPU) when an el evator car upwardly noves.

As shown therein, the control signal "OS' becones high [|evel when an upper
position detector 131 of the position l8etector 13 enters the range of the
sensor plate, and when a Iomer position detector 132 departs fromthe
range of the . _. or ate t hé control nal "OS" becones
ot evel | rAgkEralzed RE°IE Qe R SiraarBoRgnY i Bhe SO 67 SF gt - o8

I s determ nedghgased on the tlne during which the position detector 13
passes through the sensor plate. Meanwhi |l e, the elevator car 11 is

accel erated in therhataattepPdde andvamesual Adieahtl! énf%ﬁeaéw ddie start
node, and is decelerated in the elevator car arriving node.

car 11 is operated. Namely, since the current operation state
of the elevator is in the high speed automatic operation mode,
step S1 is performed, and steps S2, S3, and S4 are performed.
When the position detector 13 does not depart from the sensor
plate of the current start floor, step S5 is not performed. In
step S10, one cycle is subtracted from the value OFFTIME, and
the value OFFTIME becomes 27 cycles. In addition, in step S11,
the value OFFTIME does not satisfy "0", the routine is
returned.

Since the above-described processes are repeatedly
performed until the position detector 13 departs from the
sensor plate of the start floor, the ‘value OFFTIME is
decreased, and when the value OFFTIME becomes "0" in step S11,
step S19% is performed. In this case, it means that the
position detector 13 did not pass through the sensor plate of
the start floor within the time tl. Therefore, as shown in
Figure 7, in step S71, the value Err is increased by "1*, and
in step S74, an alarm signal is displayed through step S72.

When the position detector 13 enters the range of the
second sensor plate (not shown), the value ONTIME is compared
with "7" in step S6. Here, the value "7" denotes the maximum

time of the passing-through time of a predetermined sensor



Therefore, the control signals 1F and 4F which are high level at the start
floor and the desired floor have a wwder wwdth than the control signals 2F
and 3F which are high level in a predeterm ned interval between the start

floor and the desired floor. I dentically to the driving of the
el evator car 11, the tinme when the pogkti on detector 13 passes through the
sensor plate of the start floor is obtained as follows. After the

| evat i | eration of . t | 11 i
Chor eased Tor "0 8 coanin LAE SRET BB0E Chnd e, dfe G 3 Bhey c5r TR on ¢ he
assunption that HBBot&EGElLhalhop; i Srr%}%ﬁ&oﬁ%@é e fo’i 5 Whe déc?%fyl vor

position detector 13 passes through e sensor ate of the star
at 2500nmm fromithenbaitepmszs Qbhaisigd By e bekbaidg TRAUALIQN MYch has

a predeterm ned relationship between the accCeleration "a" and the |length
"s" of the endecbmehe"SerinobtePl S Here, the value DZSU is increased by
"1" whenever the position detector 13 enters each of the
remaining sensor plates except for the sensor plate of the
start floor. Namely, it denotes the number of floors through
which the elevator car 11 passes.

Thereafter, step S19 is performed through step S6 when
the position detector 13 does not pass through the second
sensor plate until the value ONTIME is greater than 7, and an
alarm is issued in step S74. In this case, the position
detector 13 did not pass through the sensor plate within the
maximum time t3.

When the position detector 13 departs from the second
sensor plate, step S3 is not performed. In step S16, the value
ONTIME is judged to be 1", As a result of the judgement, when
the value ONTIME is not "1, namely, when the value ONTIME is
greater than "1", step S18 is performed. When the value ONTIME
is "1", step S17 is performed, and an alarm is displayed in
step S74. This routine denotes that the sensoxr passing-through
time is shorter than the minimum time t2 for passing through
the sensor plate.

Finally, when the position detector 13 enters the range

of the sensor plate of the desired floor, step S4 is



12 [err] When the el evator car 11 normally runs,
the position detector passes through the sensor plate of the start floor
after 0.66 second, about 0.7 second, after the elevator car 11 starts from
the start floor. Therefore, in order to have an operational stability, a
new time tl which is obtained by doubj7ng 0.7 second is set. Nanely, if
the position detector 13 does not pass through the sensor plate of the

start fl oor "ge%l’g‘gédzl .f%coglg]_s ege%%Ficg%th’%igL'fﬁ?ﬁ%g%mr OIerr u(_1}121,]9:%i sues an

alarmsignal i'n order for the alar t 5p ay° to be

lighted, for tdussr-akastadio;khat, ta@ehenév? Aly rﬁﬂ%hers%%z%f 84 ppejation
The ti1nme t

In the position detector 13. t hat e position detector 13
passes throughjydaed seitsQhethadt enofvdiie weKdn fkoe AhkarpPasst pactipugh

the sensor plate of the start floor is obtained by the follow ng rethod.

"1* from the value FL is identical to the value DZSU. As a
result, the wvalue is different therefrom, step Si14 is
performed, and an alarm signal is displayed in step S74. As a
result, 1f the value is identical thereto, the routine is
returned. Here, the start floor and desired floor of step 8§12
is referred to a value stored in the RAM 28 of the controller
20 when a user registers an elevator car call value. The value
DZSU denotes the number of floors, through each of which the
position detector 13 passes through.

In step S72 as shown in Figure 7, the position detector
13 did not pass through the sensor plate of the start floor.
If th number of the above-described routines exceeds 5, step
872 is performed, and an alarm signal is displayed in step
S73.

As described above, the error judgement method for an
elevator car position detector according to the present
invention is directed to setting the normal time for which the
elevator car starts from the start floor and passes through
each floor, comparing the time when the position detector
enters the range of the sensor plate of each floor and departs

therefrom, and judging the error of the position detector of

the elevator system.



When the elevator car 11 runs at the full tinme, nanely, at 4nls, the tine
t2 that the position detector 13 passes through the sensor plate of the
next floor is obtained by the follow ng equation wherein the |ength of the
position detector 13 is 0.35m 13 [err]
Therefore, the tine t2 that the elevq?or car 11 normal Iy runs and passes

t hrough the sensor plate of the next floor - set as a mnimumtine.

I n addition, beforg e or run eed

el evat or car may ruln&tatﬁg?lh ggécc rge%e{%%% '&éﬁén}"gﬁer r%é A senett hr ough

the sensor pl ahoenfid8a08eh 804 os@ﬁtfgzs il @§@rac}:[1% t@r&é’ h t' me
i Cc

is much |l ater than 0.0875 secon Is referre
passi ng-throughiilled in the art will appreciate that various modlflcata.ons,

additions and substitutions are possible, without departing
from the scope and spirit of the invention as recited in the

accompanying claims.



time is obtained by the followng fornula 4 after

at the tine

: when the el evator car passes through t
next floor by using the formula 3. [err] mj "
second which is obtained by doubling the time t of 0

maxi numtine t3 when the

pl ate of the

passes thr ougmhtalgelssg

next fl oor. Therefore, if the position detector

range of the sensor ate ofLSt he next floor, or if the position

14

1. An error judgement method for an elevator car
position detector, comprising the steps of:

a first step for issuing an alarm when a position
detector of an elevator car does not depart from a sensor
plate of a start floor within a first predetermined time after
the elevator car starts from the start floor;

a second step for issuing an alarm when the position
detector does not depart from the sensor plate for a second
predetermined time after the position detector enters the
range of a sensor plate of a predetermined floor between the
current floor and a desired floor;

a third step for issuing an alarm when the time which is
required in order for the position detector enters the range
of the sensor plate of the second step and departs therefrom
is shorter than the third predetermined time; and

a fourth step for comparing the number of previously set
floors with the number that the elevator car moved when the
elevator car arrives at a desired floor and for alarming when

there is a predetermined difference therebetween.

2. The method of claim 1, further comprising a fourth

step for issuing an alarm when the number of alarms exceeds a

predetermined number.

position det%ctor 13 passes through t he sensor

Qled pl.ate before the tine t2 after entering the

the



det ect or 13 doe t fromthe sensor plate after a |apse of the
time t3, ﬁ el evator car 11 is not normally operated.
°Therefor sghts the alarm |ight 21 of the displ ay unit 23, so

t hat an operator of the elevator systemcan note that there is a
predeterm ned error in the position dejgector 13. I n addition, when
the alarmlight 21 is turned on/off several tinmes, the CPU 24 lights an

error light 22 of {he 4 és‘%@(oéll 4, t‘ﬁ' s mS9 t%érédlh’teecatl %%856 arnmlrh%:[fiﬁ t hat

there is a predeternined error poSition

error judgemeqymnet hod fQQQO(ﬁ; ng to the present invention will now be
explained in nore detail rTeference to figure 6. A val ue

OFFTI ME, which will be described |ater, denotes the maximumtinme which is

needed in order for the elevator car 11 to depart fromthe sensor plate of

the start floor, namel fhe mbthsdred®errackimo tihe whakeid, @daid a fiadsge

ONTI ME denotes a tine that is needed in order for the elevator car 11 to

pass throughpaegeezioniaedi nédef iootwaté ethe heimd ewldadr arrspuered ifr omt he

start floor. First, when the levator car 11 is not operational, since
order for the position detector of the elevator passes through

the sensor plate of the stat floor.

5. The method of claim 4, wherein said time which is
required in order for the position detector passes through the

sensor plate of the start floor is 0.7 second.

6. The method of c¢laim 1, wherein said second
predetermined time is twice the time which is required in
order for the position detector passes through a sensor plate
of the next floor at a predetermined acceleration before the

elevator car runs at the full speed after the elevator car

sta-ts from the start floor.

7. The method of claim 6, wherein the time which is
required in order for the position detector to pass through

the sensor plate of the next floor is 0.175.

8. The method of c¢laim 1, wherein said third

predetermined time is the time which is required in order for



the el W hi gh speed automatic operation node, step Sl is
perfor nel vy, ue DZSU is initialized to "0" in step S15, and
t he varﬂmmfm”] | ytialized to "0" in step S18, and the val ue OFFTI ME
i's m,f[m 15 initialized to 28 cycles

correspondi ng “to"the tame tl1 in step fl Thereafter, the el evator
runs normal ly, and the elevator car f i s.operated. Nanely, since the

current operat o} el evat or in the high speed automatic
oper ati on mdeﬂ&ng?%gégin éemc?%rﬁ%op stfncﬁ?f’@ 8 e %§‘s°5n8939fea?% a
performed. WpaRdqkberROsid i et,ect,or, es. not d rt fromthe sensor
pl ate of the cur rentrst ardt f(f%ﬁgg Wit {h Sgelltgh nott%peﬁggﬁ'ﬁefdlool n C&t %kbe S10,

one cycle is sidetiraat £rbdy Qzﬁéhhé‘hé/ %l%%a%’::-ré%’ru%@d thge v Sg
beconmes 27 cycles In addition, in step S11, the value 0es not

satisfy "0", the routine is returned



Since the above-described processes are repeatedly perforned until the
_position detector 13 departs fromthe sensor plate of the start floor, the
value OFFTIME is decreased, and when the val ue OFFTI ME beconmes "0" in step
S11, step S19 is performed. In this case, it nmeans that the position
detector 13 did not pass through the sensor plate of the start floor
within the tinme t1l. Therefore, as shown in Figure 7, in step S71, the
value Err is increased byABSTRAANJOF i THESDSCEB4URAN al arm signal i s

di spl ayed thrgeghs s E%%T t Lti 13 enters the

range of the second sensor %F%%%%%%b%h F%'g gﬁ%ﬁﬁ%&lﬁ%\?q@%omar ed
wWth "7" in step A%G. i{l#ere‘} C%he val ue, "7" dénotes tt;uie mei mum tine of the
passi ng-t hrough t T he SPR5t e §EFRF mi HEPeTERS ormethod for an elevator ‘

10 L2 £ DSBS AL A0, S0 LUR O ) 00 IR Yuscll
an error of a position detector provided for detecting the
current position of an elevator car in accordance with a
position of a sensor plate disposed in a car moving path of
each floor, whereby an operator of an elevator system can moxre
easily detect the error of the elevator by judging the error
of the position detector when the erroneous positioﬁ detector
passes through the sensor plate, which includes the steps of
a first step for issuing an alarm when a position detector of
an elevétor car does not depart from a sensor plate of a start
floor within a first predetermined time after the elevator car
starts from the start floor, a second step for issuing an
alarm when the position detector does not depart from the
sensor plate for a second predetermined time after the
position detector enters the range of a sensor plate of a
predetermined floor between the current £loor and a desired
floor, and a third step for issuing an alarm when the time
which is required in order for the position detector enters
the range of the sensor plate of the second step and departs ¢

therefrom is shorter than the third predetermined time.

{Figure No. 6)



"1" in step S7, and step S8 is perforned. The value DZSU becones "1" in
step S9. Here, the value DZSU is increased by "1" whenever the position
detector 13 enters each of the renmining sensor plates except for the
sensor plate of the start floor. Nanely, it denotes the nunber of floors
t*hrough which the elevator car 11 passes. Thereafter, step S19 is
performed through step S6 when the position detector 13 does not pass

t hrough the second sensor plate until the value ONTIME is greater than 7,
and an alarmis issued in step S74. In this case, the position detector
13 did not pass through the sensor plate within the maxinmnumtinme t3.

When the position detector 13 departs fromthe second sensor plate, step
S3 is not perforned. In step S16, the value ONTIME is judged to be "1". As
a result of the judgenent,[when The vat ONTIME is not "1", nanely, when
the value ONTIME is greatpr than "1", step S18 is perforned. Wen the
value ONTIME is "1", step|S17 isyperforngd, and an alarmis displayed in
step S74. This routine denbtes that the sensor passing-through tine is
shorter than the niningpLL~ne t2 Eor passiing through the sensor plate.
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Finally, when the position detector 13 enters the range of the sensor
glate of the desired floor, step $4 is

17 perfornmed. The difference between the start floor and the desired
floor is set as a new value FL in step S12, and it is judged that whether
{ he value which is obtained by subtracting "1" fromthe value FL is
identical to the value DZSU. As a result, the value is different
therefrom step S14 is perfornmed, and2an alarmsignal is displayed in step
S74. As a result, if the value is identical thereto, the routine is
returned. Here, the start floor and desired floor of step S12 is referred
to a value stored in the RAM 28 of the controller 20 when a user registers
an el evator car call value. The value DZSU denotes the nunber of floors,
t hrough each of which the position detector 13 passes through. In
step S72 as shown in Figure 7, the position detector 13 did not pass
t hrough the sensor plate of the start floor.

FIG.2
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If th nunber of the above-described routines.exceeds 5, step S72 is
performed, and an alarmsignal is displayed in step S73. As

descri bed above, the error judgenent nethod for an elevator car position
detector according to the present invention is directed to setting the
normal tinme for which the elevator car starts fromthe start floor and
passes through each floor, conparing the tine when the position detector
enters the range of the sensor plate of each floor and departs therefrom
and judging the error of the positfjon.detector of the elevator system

18 Al though the preferred | e®odinents of the present invention
have been disclosed for illustratije Quriposes, those skilled in the art
wi || appreciate that various nodifjcdigns, additions and substitutions
are possible, wthout depart]ng ro®t He scope and spirit of the invention
as recited in the g
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acconpanyi ng cl ai ns. 19 Wat is clained
i S: 1. An error judgenent nethod for an el evator car position

“det ector, conprising the steps of: a first step for issuing an alarm
when a position detector of an elevator car does not depart froma sensor
plate of a start floor within a first predetermned tinme after the

el evator car starts fromthe start flgor; . a second step for issuing
an alarm when the position detector does not depart fromthe sensor plate
for a second predetermned tine after the position detector enters the
range of a sensor plate of a predeterm ned floor between the current floor
and a desired floor; athird step for issuing an alarmwhen the tine
which is required in order for the position detector enters the range of
the sensor plate of the second step and departs therefrom
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is shorter than the third predeterm ned tine; and a fourth step for
conmparing the nunber of previously set floors with the nunber that the

el evator car noved when the elevator car arrives at a desired floor and
for alarm ng when there is a predeterm ned difference therebetween.

2 The nethod of claim1, further conprising a fourth step for issuing an
al arm when the nunber of alarns exceeds a predeterm ned nunber.

20 3. The nethod of claim2, whérein said predeterm ned nunber is
five (5). 4. The method of claim 1, wherein said first
predetermned tine is twice the tinme which is required in order for the
position detector of the el evator passes through

FIG.5
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the sensor plate of the stat floor. 5. The nethod of claimi4,
wherein said tine which is required in order for the position detector
passes through the sensor plate of the start floor is 0.7 second.

6. The nethod of <claim 1, wherein said second predetermned tine
i,s twice the time which is required ing order for the position detector
passes through a sensor plate of the next floor at a predeterm ned

accel eration before the elevator car runs at the full speed after the

el evator car starts fromthe start floor. 7. The nmethod of claim
6, wherein the time which is required in order for the position detector
to pass through the sensor plate of the next flpor |is~0,175. 8

ermned time is'the
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21 the position detector to pass through the sensor plate of a
predeterm ned floor which is neither the start floor nor the desired floor
when the elevator car runs at the full speed.
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