METHOD FOR CONTROLLI NG STOP POSI TI ON OF ELEVATOR CAGE  BACKGROUND OF THE
CINVENTION 1. Field of the Invention The present invention
rélates to a nethod for controlling a stop position of an elevator cage,
and in particular to an inproved nethod for controlling a stop position of
an el evator cage capable of nore correctly controlling a stop position of
an el evator cage wusing a certain value obtained by converting a |ight
received froma light emtting device into a digital value when a position
detection plate is inserted between |ight-emtting devices and |ight
~receiving devices of a sensor. 2. Description of the Conventiona
Art Referring to Fig. 1, the conventional nethod of controlling a

stop positio | | cendi ng
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plate 2 attached to a side wall of each floor of the ascending/descending
path, a sensor 3 disposed at a predeterm ned portion of the cage 1 for

detecting thgmbﬁmN@ebpefﬁgqumﬁnoﬁ] and a tail cord 7 for

transmtting a voltage outputte e sensor 3 to an input/output port

6 of a main board disposed in a machinery installation chanber 4.

- The operation of a conventional nethod for controlling a stop position of

an el evator cage WFidld nftheodlventiynai ned. To begin with, when the

cage 1 is positioned at a predeternined door zone, and when a position

detection plate 2 The presanddrvention welatas o prinethod foocont®llingrd stors pesitiom of an
elevator cage, and in particular to an improved method for controlling a stop position of
an elevator cage capable of more correctly controlling a stop position of an elevator cage
using a certain value obtained by converting a light received from a light emitting device
into a digital value when a position detection plate is inserted between light emitting

devices and light receiving devices of a sensor.

2. Description of the Conventional Art

Referring to Fig. 1, the conventibnal method of controlling a stop position of an
elevator cage includes a cage 1 ascending/descending along an ascending/descending path -
of the elevator, a position detection plate 2 attached to a side wall of each floor of the
ascending/descending path, a sensor 3 disposed at a predetermined portion of the cage 1
for detecting the position detection plate 2, and a tail cord 7 for transmitting a voltage
outputted from the sensor 3 to an input/output port 6 of a main board disposed in a
machinery installation chamber 4.

The operation of a conventional method for controlling a stop position of an
elevator cage will now be explained.

To begin with, when the cage 1 is positioned at a predetermined door zone, and
when a position detection plate 2 is disposed between a primary coil 3’ and a secondary

coil 3” as shown in Fig. 2. When the position detection plate 2 is disposed therebetween,



coil 3" as shown in Fig. 2. Wien the position detection plate 2 is disposed
t her ebet ween, -2- the
position detection plate 2 works as a nagnetic netal of a transformer, and
the alternating current supplied to the primary coil 3" is inducted to the
secondary coil 3" and supplied to the input/output port 6 of the main
board 6 through the tail cord 7. Therefore, since the voltage
~inducted to the secondary coil 3" of the sensor 3 is in proportion to the

| engt hy of the position detection plate 2, when the voltage |evel supplied
to the input/output port 6 of the main bpard 5 reaches a maxi num |l evel, the
- central processing unit (not shown) judges that the cage 1 is positioned at

-a normal posjtion, stops..the ca 1,. and opens the dqor,. of the el evator.
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accuracy cage stop position .cannot be achi eved because of the variations of
the al ternatiingropattioend thel fapigttgdof thet pusitfon detestionoplate 2, when thdVboleapéclevel
controlling a stop position of a cage takes tine because of controlling
t he stop posisuppliedoto thednputfpatiy pount of thenmairboard| s regchasia puximeumilevsl; thee
i nput/output port into a digital value. SUMVARY OF THE | NVENTI ON
central processing unif (not shown) judges that the cage 1 is positioned at a normal
position, stops the cage 1, and opens the door of the elevator.
However, the conventional method for controlling a stop position of an elevator
cage has disadvantages in that when the voltage inducted to the secondary coil of the
sensor is transmitted to the inputfoutput port of the main board through the tail cord, a
voltage descending phenomenon takes place due to the characteristics of the material of
the tail cord or the voltage variations from neighboring buildings. In addition, a more
accuracy cage stop position cannot be achieved because of the variations of the alternating
current supplied to the primary coil.
Moreover, controlling a stop position of a cage takes time because of controlling
the stop position of the cage by converting the voltage outputted from the input/output

port into a digital value.
SUMMARY OF THE INVENTION

Accordingly, it is an object of the present invention to provide a method for
controlling a stop position of an elevator cage, which overcome the problems encountered
in a conventional method for controlling a stop position of an elevator cage.

It is another object of the present invention to provide an improved method for



Accordingly, it is an object of the present invention to provide a nethod
for controlling a stop position of an el evator cage, which overcone the
probl enms encountered in a conventional nethod for controlling a stop

position of an el evator cage. It is another object of the present
i nvention to provide an inproved nethod for
- 3- controlling a stop position of an el evator cage capable of nore

correctly controlling a stop position of an elevator using a certain val ue
obtai ned by converting a light received froma light emtting device into a
digital value when a position detection_glate is disposed between |ight
emtting devices and light receiving devices of a sensor. To achi eve
t he above objects, there is provided a nethod for controlling a stop
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a predeterm ned nunber of lights by turning on/off the light émtting

devi ces of a tepwneearlight 2ntting ddvistendliglitirecsiving rdesiced of psebet.er m ned nunber
of lights of the first step passed through the position detection plate
i nserted between tToeadhiepetthermboveé abjects)vtheresisgravitiedk almethod farcaintiolmgde stope s
of the sensor; and a third step which conpares the digital data val ue of
the second stPepitianof an ejevator eagel whichiineludesithe steps/of aBrshstep sdhinly jodgesavhetlns
position of an el evator cage in accordance with a result qf the conparison.
BRI EF DESCRI T nokthereleyqtonraggyisipasitioned at a degryzone whenaa position deigetign plate is
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of a sensor;.a second step which converts the predetermined number of lights of the first
step passed through the position detection plate inserted between the light emitting
devices and the light receiving devices of the sensor; and a third step which compares the
digital data value of the second étep with a previously set reference value and controls

a stop position of an elevator cage in accordance with a result of the comparison.
BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a plan view of a construction of a conventional elevator.

Fig. 2 is a view of a sensor and a position detection plate when a cage of an
elevator is positioned at a door zone of Fig. 1.

Fig. 3A is a perspective view of a construction of a sensor adopted in the present
invention.

Fig. 3B is a plan view of a construction of a sensor adopted in the present

invention.



-4- Fig. 3Cis a front view of a construction of a sensor adopted
I'n the present invention. Fig. 4 is a viewof a position detection
pl ate adopted in the present invention. Fig. 5is a flowchart of a
met hod for controlling a stop position of an elevator cage according to
the present invention. DETAI LED DESCRI PTI ON OF THE | NVENTI ON

Referring to Fig. 5, a nethod for controlling a stop position control of an
el evator cage according to the presenL4anention i ncludes the steps of a
first step having a sub-step S1 which judges whether or not the cage is

positioned at a d ) : 1L t.] late is
I nserted between ﬁé%}(?éﬂ r}‘gog%t Sﬁ %’1 ggfgzg\?’ Pﬁggﬁgﬂg #ﬁ% s%rliséﬁtaggétgg el%laﬁ% 3’ réSefit
devi ces of thgesfisor and a sub-step S2 which causes a plurality nunber of

the light emtting devices to be turned on, a second step which receives

the lights of theFifg 45k a vidwiRf @rsbsition \dRldcEioh paté ddtéd inihe presdhinkahtisiet .,
and a third step which receives the digital data of the second step,

conpares the dat aFigi Stisa fluvecharuof ¥ rmethod dbrecamollinged sop pusitioncsiin elkdater
stop position of the cage in accordance with the conparison result thereof.

The third stejgeiaccodrdingstoahé preséntdovendioprp, a second sub-step, and a third
sub- st ep. In nore detail, the first sub-step receives the digital
data converted thereby -S3- and conpares whether or not a first digital
data val ue out E,utted frgmthe lﬁj%er sensor _of the light receiving devices

I's greater t REAAILER; RESGRIPTIQN, OF THE INVENTION sub-step judges that the

cage is positioned at a predeterm ned position higher than a nornal
position when the first digital data value is greater than "1" and descend

the cage downwarges }eﬁ'ﬂg.ffpaqﬁetﬂ&? bor'dnkBffink o' stdp SésRiGH ERroP B an DEPathie

first digital data va
cage according to the present invention includes the steps of a first step having a sub-step

S1 which judges whether or not the cage is positioned at a predetermined door zone when
a position detection plate is inserted between the light emitting devices and the light
receiving devices of the sensor and a sub-step S2 which causes a plurality number of the
light emitting devices to be turned on, a second step which receives the lights of the first
step and converts the lights into a digital data, and a third step which receivgs the digital
data of the second step, compares the data with a previously set reference value, and
controls a stop position of the cage in accordance with the comparison result thereof.
The third step includes a first sub-step, a second sub-step, and a third sub-step.
In more detail, the first sub-step receives the digital data converted thereby -S3-
and compares whether or not a first digital data value outputted from the upper sensor of
the light receiving devices is greater than a reference value "1.” The second sub-step
judges that the cage is positioned at a predetermined position higher than a normal
position when the first digital data value is greater than “1” and descend the cage
downward -S6- and feeds back to the first sub-step, and when the first digital data value

is the same as or smaller than “1,” compares a second digital value is greater than "1”



Is the sane as or smaller than "1," conpares a second digital value is
greater than "1" outputted froma | ower sensor of the |ight
recei ving device -S7-. The third sub-step judges that the cage is
positioned at a predeterm ned position |ower than a nornal position when
the second digital data value is greater than "1," and ascends the cage
upward -S8- and feeds back to the first sub-step and the second sub-step,
and when the second digital data value is the sane as or smaller than "1,"
conpares whether or not the first digital data value is the sane as "1"
-S9-. The fourth sub-step executes the first sub-step through the third
sub-step repeatedly when the first digLgal data value is not the sane as
"1" and conpares the second digital data value with "1" when the first
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emtting device. The operation of the cage stop position control
net hod for oBedsibachito®thedirsiublistgp andahé Sezopd eale-siep] andewhérothe wedondritigita) ata
expl ai ned. To begin with, when the position detection plate 2 is

i nserted betvabenistthe sathelas or smalier than Ak icomparesdvidther| drgivt thee fisst igital data
devi ces, denoted as a distance "L," of the sensor 3 of Fi 3A, the

central procelieds thmsame giotl” sBOwhe fousth subestemexecutesdhafirsh g‘.ﬂdStEP fireaehsthe
Lhat the cage. | SuBORl eomidn widlond Hobe 4205 aSh veldd A%5R 8155 - Aha
compares the second digital data value with “1” when the first digital data value is the
same as “1” -810-. The fifth sub-step feeds back to the first sub-step through the fourth
sub-step when the second digital data value is the same as "1;" and judges that the cage
is positioned at a normal position when the second digital data value is the same as "1,”
and stops the cage -S11-, and opens the door -S13- by turning on/off the light emitting
device. '
The operation of the cage stop position control method for an elevator according
to the present invention will now be explained. |
To begin with, when the position detection plate 2 is inserted between the light
emitting devices and the light receiving devices, denoted as a distance “L,” of the sensor
3 of Fig. 3A, the central processor unit (not shown) provided on the main board 5 judges
that the cage is positioned at the door zone -S1- in accordaﬁce with an encoding value
of a motor (not shown) corresponding to the height of each ﬂdor.
Here, the encoding values varies due to the elongation of the rope and causes
errors in the central processing unit during the sub-step S1.
Therefore, so as to compensate the errors, the present invention is directed to

turning on/off the light emitting devices 9.

As the light emitting devices 9 are turned on/off, 8 (eight) upper sensors 11 and



of a notor (not shown) corresponding to the height of each floor.

Here, the encodi ng val ues varies due to the elongation of the rope and
causes errors in the central processing unit during the sub-step Sl.

- Therefore, so as to conpensate the errors, the present invention is

directed to turning on/off the light emtting devices 9. ~As the
light emtting devices 9 are turned on/off, 8 (eight) upper sensors 11 and
- 6- 8 (eight) lower sensors 120 generate a plurality of lights fromthe
light emtting device 9 as shown in Figs. 3A and 3C Ther ef or e,

the lights emitted fromthe upper sensotée 11 and the | ower sensors 12 of

the light emtting device 9 are transmtted to the upper sensors 13 and the

| ower sensors 14 of the light receiving devices 10 through the hol es

~ formed on t h8 (eightrlowmed sénsorsr 1200genierats a plurality qfdights fromdéhedight emittingtdevite
The upper sensors 13 and the |ower sensors 14 of the |ight receiving device

10 convert s tasshpwytnFigs: Idstid 3€d thereto into a digital data -S3-, and
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converts the lights transmitted thereto into a digital data -S3-, and the digital data are in
parallel transmitted to the input/output port 6 of the main board 5 through the tail cord
7 so as to minimize the time delay of the data transmission -S4-, |

Thereafter, the central processing unit compares whether or not the digital data
value outputted from the upper sensor 13 of the light receiving device 10 as shown in Fig.
3A is greater than a reference value “1" -S5-.

As a result, when the first digital data value is greater than “1,” the central
processing unit judges that the cage 1 is positioned at a predetermined position upf)er than
a normal position, des_cend the cage 1 downward, and feeds back to the sub-step S5.

Meanwhile, as a result of the comparison, when the first digital data value is the
same as or smaller than "1," fhe central processing unit compares whether or not the
second digital data is greater than a reference value “1” outputted from the lower sensor
14 in the light receiving device -S7-.

As a result of the comparison, when the second digital data value is greater than
“1,” the central processing unit judges that the cage is positioned at a predetermined
poéition lower than a normal position, ascends the cage 1 upward, and feeds back to the

sub-steps S5 through S8.

Meanwhile, as a result of the comparison, when the second digital data value is



Meanwhil e, as a result of the conparison, when the first digital data val ue
. is the sanme as or smaller than "1," the central processing unit conpares
whet her or not the second digital data is greater than a reference val ue
"1" outputted fromthe |ower sensor 14 in the light receiving device -S7-.
As a result of the conparison, when the second digital data value is
greater than "1," the central processing unit judges that the cage is
positioned at a predeterm ned position |ower than a normal position,
ascends the cage 1 upward, and feeds bagy_to the sub-steps S5 through S8.
~ Meanwhile, as a result of the conparison, when the second digital data
~value is the sa as
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when the first digital data value is the sane as "1," the central

processi ng urily the o@mrad provessife unid exdeates thdisutsstesnsi througha$9,datiavhenl the first
the sane as "1." As a result of the conparison, when the second

di gi tal dat a digital datasvalust is tteesaseras “15{sthe téntral ipeocessing uwrip cordpares whetller &1fot
~are executed in order. Wien the second digital data value is the same as
-~ "1," the centth&pecond digitel datavalue is ghrysame anfl.fhe cage 1 is positioned at a
normal position, stops the cage 1 -S11-, turns on/off, e light, emttin
devices 9 - S12- AsaEsslofdhe smpssisen, hap{Be se<0pd digital gats-va he is ot thesatte
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of holes for

at a normal position, stops the cage 1 -S11-, turns onfoff the iight emitting devices 9 -
S12-, and opens the door of the elevator -S13-. |

As described above, the method for controlling a stop position of an elevator cage
according to the present invention is directed to turning on/off the lig}it emitting devices
when a position detection plate having a plurality of holes formed therein is inserted
between the light emitting devices and the light receiving devices and converting the light
transmitted through the holes formed on the position detection plate, thus more cbrrectly

controlling the cage stop position for an elevator using the digital value.



between the light emtting devices and the |ight receiving devices and
converting the light transmtted through the holes forned on the position
detection plate, thus nore correctly controlling the cage stop position
for an el evator using the digital val ue.

8 \What is clained is: 1. In a nethod for controlling
a stop position of an elevator, which controls the stop p05|t|on of a cage

In accordance with a val ue detect ed by a plurality of sensQ§s which are
fixed to the cage of the elevator, and e8eh of which is pr

light emtting device and |ight receiving device, the rret hﬂmmmmrmmm
~a first step for emtting light by operating each |ight em ttihg dewice o
the plurality t RSl vvhen the cage is positioned at a door zone;

a second step or recel Vi ng lights, which are emtted fromthe |ight
emtting device and the emtted |ight passes through holes of which the
nunbers are changed dependent upon each row of upper and |ower parts of a
position detectionipl at A méthod fs dohGblling AGEdp/patitichoor dhcelévaedti cdgs, ihdl8ding the
emtted light and converting the received light to a digital value;

a third step steps oftidgi ng whet her the converted digital value is greater

than a previously set reference value; and a fourth step for
controlling a stopa fiogtistapomhich judges whethebor natrspish élengter cage id positionedi et & doox
st ep. 2. The nmethod of claim1, wherein the fourth step

conprises:  Zone wher g rmSlthd%@%@anﬂ?te i dnsertgd hetweanne pinrality 20f light emitting
greater than he preV|ousI e ce val ue, nd t hen desc d|n he
cage; éf‘@g‘ t¥ o fiﬂé} MGCARBE t éf“’&? gt afcsP g"“th
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sane as the e cage.
3. pﬁlﬁ“ %ngrl%%h@se{) i‘é%ﬁ%éiﬁg e conv‘%ﬁgwsésg&g% value in the
second st ep 'S ' ”pét'ﬁéc%ﬁd 5tép Bﬂﬁéﬁ dciverts said predetermined number of lights of said first step

passed through said position detection plate inserted between the light emitting devices
and the light receiving devices of the sensor; and

a third step which compares the digital data value of said second step with a
previously set reference value and controls a stop position of an elevator cage in

accordance with a result of said comparison.

2. The method of claim 1, wherein said predetermined number of lights of the

first step are transmitted from upper sensors and lower sensors, respectively.

3. The method of claim 1, wherein said digital data is obtained so that the
predetermined number of the lights are transmitted to the upper sensors and the lower
sensors of the light receiving device, passed through the holes which are formed to have

a different row and a different number thereof in each row.

4, The method of claim 1, wherein said third step includes the sub-steps of:



-9- a first sub-step which receives the digital data and conpares
whether or not a first digital data value outputted fromthe upper sensors
is greater than a reference val ue; a second Sub-step-which judges

. that the cage is positioned at a predeterm ned positi t han a
. normal position when said first digital data val ue 'SIWIPB@EE ﬂ,’,ﬂﬂ'F
- reference val ue, descends the cage, and repeatedly exeeu !

bus-step, and when the first digital data value is the sane as or sfaller
- than the reference value and conpares westher or not a second digital data
val ue outputted fromthe | ower sensor is greater than the reference val ue;

a third sub-step ygRubYdgehitiRkeivBEhEe <'ﬂ?l%itail dath ARl TCBI\%E%S @hether or not a ﬁrgt
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predeterm ned position |ower an a nor position en said digital data
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repeatedly executes the first and second sub-steps, and when the second

.~ digital data val ug secondhsubsstepe whichojudgesathae thet tage i lpositiohed ahaepredetermined

' conpares whether or not the first digital data value is greater than the

- ref erence vapasition upper than afnemalipositionavhep saidi first digital alatadtajuediz greater shantsaid

- first and third sub-steps when the first digital data value is not the
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the second @laGbfeddncHhfyeydl Ue is the same as the reference val ue, judges
that the cage is p03|t|_onéd at the normal position and stops the cage.
S. The nmethod Qfthizl auBlslep WRRHE] gésat}ﬁt Hh&ichgd iéj?bﬁti@hgdoutt b Sptedbterhtified
third step is obtained by the second step in parallel form

position lower than a normal position when said digital data value is greater than said

-reference value, ascends the cage, and repeatedly executes the first and second sub-steps,
and when the second digital data value is the same as or smaller than the reference value,
compares whether or not the first digital data value is greater than the reference value;

a fourth sub-step which repeatedly executes the first and third sub-steps when the
first digital data valﬁe is not the same as the reference value, and when the first digital
data value is the same as the reference value, compares whether or not the second: digital
data value is greater than the reference value; and

a fifth sub-step which repeatedly executes the first through fourth sub-steps when
the second digital data value is not the same as the reference value, and when the second
digital data value is the same as the reference value, judges that the cage is positioned at

the normal position and stops the cage.

5. The method of claim 1, wherein said digital data outputted by the third step

is obtained by the second step in parallel forrh.



