-1 : 2255246 AN APPARATUS FOR CONTROLLI NG A MOVABLE
CBJECT AND AN ELEVATCR SYSTEM HAVI NG SUCH AN APPARATUS The present
i nvegtion relates to an apparatus for 5 controlling a novable object, for

exanp¥e an elevator. A rotary pul se encoder and a counter are used—iq§§§szﬁkL=

detecting the position of anzelevator, -ast<isclosed in, for exanple
JP-B-57-72582, (2) JP-A-61-94984 (USP 4,673,062), (3) JP—A—61 145091, (4)

JP- A-1- 321272, et AN ARPARATUS hEORQ TROLIING dc MOVAE OB HECH through a
rope having opposite ends which are connected mnth an eIevator cage in an
endl ess nmanner. PANDeAN FIEVATOR SYSTEN BAVING 1SUEGH, ANARPARATUS: anpunt

of the novenment of the elevator cage is generated by the encoder. _The

pul ses are added or ThehPreaent dmpsientio %F@Jzﬁ"&s ito %@R&Pﬁ&t&s &9%cendi ng

so that the_count value is used as a pagsitio nal t he ? age Ln order
not to | oos@ tFONFALY W@f“‘f’l’fébal &Ctea 8 % g‘ﬁanfﬁ VPECTan

uni nterruptibl e power supply for supplylng both the encoder and the counter
with electric power is provided as is disclosed in the above-nentioned
specification (1). Specifica- tions (2) and (4) disclose that a plurality
of sets of the pulse encoder and counter are provided to conpensate for

m scount. Specification (B)rét&ey Osetséhahcblerpuhae ae&@ml&rezarxké Resed
counter are applied to correcting of the
for detecting the position of an elevator, as disclosed
in, for example, (1) JP—3—57b72582, (2) JP—A—61-94984
&J (USP 4,673,062), (3) JP-A-61-145091, (4) JP—A—i+321272,"
etc. That is, the roﬁary éulse encoder.ie-rotatéa
through a rope having opposite ends which are connected
with an elevator cage in an endless manner. Pulses, the
number of which is proportional to the amount of the .
movement of the elevator cagé is generated by the
encoder. The pulses are added or subtracted when the
elevator is ascending or descending so that the count
value is used as a position signal of the cage.

In orxrder not to loose the posifion.of the
elevator cage on a power failure, an uninterruptible
power supply for supplying both the encoder and the .
counter with electric power is provided as is disclosed.

- in the above-mentioned;SPecification (1).  Specifica-
tions (2) and (4)'disclose-thét a plurality of sets of
.-the pulse encoder and countex are provided to-gompensate
for miscount. |

Speeification (3) discloses that the pulse

encoder and the counter are applied to correcting of the



-2-" 1 landing position of the elevator cage. Reference may. further .be nﬁae
to JP-A-3-38874 which discloses a position correction nethod. In the prior -
art, an uninterruptible power 5 supply is necessary for both the rotary ...
encoder and the counter in order not to |oose the position of the el evat &&i
cage at the tine of a power failure~ Bn=other words, if a power failure ..
occurs_while the elevator is running, ‘it is also necessary to accurately. -
count br landimasposithon ofytheofekewatar crage. of the el evator fromthe.
occurrence of the power failure until the stop of the elevator. If a power
failure occurs whi | Refpzengge magofurthar ke made teidhrAo3-88874age is
changed due, to bpardi ng or unbqardi ng of passengers thereafter so that 15
the el ondich d#8GAPSEF BHLROSAE Ons LRGHA QD) MREROG he cage. The novenent
| ength of the cage ihogbd be.al sgo posi tivel. _counted.oi measur ed. However,
the uninterruptibl elBokBf BEABKY 8F%sy AR BRIk R URkinLle POV Rance and
cost. glt_i| ef (0] e 0 %HBH‘ nav| 1L Bi pum possi bl e
capaci y.sgpfﬁe{%tﬂgﬁggéﬁa? gsi“or%t@a%n 0 #h%%‘#@%egn%ﬁegﬁﬁnd the
" counter es i t] . GRoWe I | st | nts the pul ses
uni di _rectrkl?%%ﬁé Jl'én ?ggagShagagg [ go‘\% rm&gﬁ%\i?%xﬁr ?lca éldi rection due to
boardi ng.g1evator cage at the time of a power failure. In other
.words;_if.a'power-failure occurs;while;the»elévator is
:unning, it1is-a1so necessary to acéurately-count.or--
10 measure the length of the movement of the'eleéator-from - \i
the occurrence of-the.powergfailure until the stop of |
the elevator. rf.aépower-failure-occurs.while the cage
door is opened, the-ngght-of the cagé'is changed due to
boarding or unboarding -of passengersfthereafter so that
15 the elongationwamount-Of tﬁe rope ié changed to move the
cage.'-The"movement-length,of the cage should be also-
positively counted orrmeasured;a
“However, the uninterruptible power supply
provides a.prOblem'in'mainténancerand.cost. It is ' i;
20 preferable to use a.powerlsuéply having a minimum
‘possible capacity. |
On the other hand, a combination of the pulse
encoder and the counter may cause miscounting which'will
accumulatively:couﬁts*the'éuises unidiréctionally-if the
25 . cage is vibrated ih=a“vertica1.direction-due to boarding
or unboarding of passengers to-or from the elevator cage
and stepping of passengers in the cage. . Since this

error continues unﬁilanext correction of the positional



or‘unboarding of - passengers to or fromthe el evator cage and stepping of
passengers in the cage. Since this error continues until next correction

of the positional - 3- data, it is necessary to frequently performthe
correction of the data. This error may hinder the precise |anding of the
el evator. 5 According to.a first aspect of the present invention

there is provided an apparatus for controlling a novable object,
conpri sing: an absol ute encoder for outpu@tlng an encoded p03|t|onal dat a

correspondi ng té%the r tatlonal angle 10_of _a rotatar causeil%1 %ﬁh
t® fec $o s SRS Bhalt

uﬁgﬁnggfdoanigble Oga g f? p |0le S_ é P a o ta

means for det emﬁ?hg 'D't'x pn'i}'é? ﬁgﬁa ﬁﬁg %I g& lg ‘t§ é

posi tional dat;ﬁ%%#%QnEgﬁég%ﬂytgyttﬂé ?Eéga%BQOder and sald stored

posi ti onal dat € novabl e object in dependence 20

e P Ve b | it oot 1 pokab
invention there is provided an apparatus . for
controlling a movable object, comprising:

an absolute encoder for outputting an encoded

positional data corresponding to the rotational angle

— 10 of a rotator caused by‘the movementlof said movable
object:;

means for storiﬁg said positional data when said
movable object is in a preViously. set reference
position;

15 ‘means for determining the position of said
movable object from the positional data which is an
output of said encoder and said. stored positional
data; and

means for moving the movable object in dependence

20 in the position thus determined.

According to a second aspect of fhe .present
invention there is provided an elevator system
comprising: .

| means for being capable of being correspondingly
25 v:otated by the movement of a cage and for dutputting
" the absdlute value of its rotational angle in a'
digital value;

means for detecting that said cage is in a



conprising: neans for being capable of being correspondingly 25 rotated by
t he novenent of a cage and for outputting the absolute value of its .
~rotational angle in a digital value; neans for detecting that said cage i-s
in a previously set reference position; nmeans for storing said digitak~.
val ue at the tine when sai.d position detecting nmeans provides an output; -5
means for cal cul ating the position the cage fromthe current output
digital value and said stored digit val ue; neans for generating a speed
command of the cage dependi ng-upon the pgsition of the cage; 10 means
for contr PFERLOUSLE, §8E 5@#%F§BE& B{Ps: gﬁvﬁvator'driving mot or- dependi ng

devi at i b h d ¢ d d si | .
Aocording to o PRRRH" EoReEtoniney ot AoaLht thd, Triveh &t e e o\ ded
hod of L1 ng ne . . di
|[)nr3 tepgri (rjlg @ﬁ%g%%}%{% %En%%%grd)%éé%uiﬁ%ﬁ%ﬁ}\ég 261' Epoi(;ﬂ%?%‘gﬁd qﬁv\;ﬂngh is

encodeds i n accoRdanee st Rd iyl tfig Offle Po1%ilin Bf OLREOAGY!Sed by the
| ect, comprising the steps of: 20
presettingeibif €Rb3cAPrantesutptsaegivati valie and said stored
digital value;
" means for generating a speed command of the cage
depending upon the position df.the,cage;. _
10 | means for ‘controlling a torque generated by an ‘H
elevator driving mbtor depe‘riding upon a deviai:ion |
between the speed command and fhe actual speed signal.
According tb 'a third éspect' of;-the present
invention thére'is provided a method of controlling
15 the position Of.a'movabie object including preparing
an absolute encoder for outputting a positiohal3data
which is encoded in accordance with the rotational
angle of a rotator caused by the movement of said
movable object, comprising the steps of: - ;)
20 presetting the data on a desired stop position;
storing the-output of said encoder at the time
when the movable object is in a: previously- set
reference position;
comparing said desired sfop-position with the
25 difference between the current value of thefoutput.of
said encoder and said stored value; and '
stopping said movable object at a. position at

which a result of the comparison shows coincidence



stooring the output of said encoder at the tine when the novable object is
in'a previously set reference position; conparing said desired stop
posidion with the 25 difference between the current value of the output of
sai ¢a~encoder and said stored. value; and stopping said novabl e object at a
position at which a result of the conparison shows coi nci dence

t herebet ween. The present invention pernts data on the position of a
novabl e object to be obtained with a 5-hidE.reIiabiIity.' 1 :
The out put of the absolute encoder at the tinme when the novable object is
at the referencehgoebetweens stored and the length fromthe reference -
position to the noveable object is determned. fromthe difference 5

between the current SaepRregent,inygatigh.PermRdF& A% W% ed val ve.
Even i f the novabl bj ect is vibrated rward_or, rearwar 0, h
travel | ing patHP® t4g? oPE & B! %doﬁ’ae\g%ogfe%ugﬁt %ﬁ\c%fq%apgaétg. Once

only the output ff t he ggggfg&yat the 10 reference position is stored,
accurate cur$erﬁ gh'rel ' . '




positional data of the novabl e object can be obtained by conmpati son of }he
stored output with the output of the absolute encoder even when a power ‘
failure occurs. An uninterruptible power supply which is 15 expensive and |
requi res nmai ntenance i s necessary in gpe prior art in which the pul se hrt
encoder and the counter have to be opE€rated even at the tine of power =
_failure. In contrast to this, a nenory to store the output of the absolute
encodel in the refeThacouppukt ofn tiney absocdute?@ncaienfat hehet bikmenenory
usual Iy used for recording data on failure, which is a conmercially
avai | abl &hemRAshe movigble| olipoked sc ofs the irafarencel pesivionbistery of
the size of a rubber eraser. No battery back-up is necessary only for - _
i mpl enentke%RA and heher tepgthoErpmy, Ehe Fefarence: positiomeb@ti c di agram
showi ng the entire structure of an enbodi nent_in which the present '
i nvent i orFN® dppYedblecohieckeis: geteymingd from fhe diffetence cw
showi n ncodi n erforned py a,seti al solute rotary encoder; Fig. 3 is a
wavef o? m C'%?(ﬁ%’g]&%V\ﬂ’lﬁr@ﬂgoﬂpﬁgubepf‘foig& % 'esé%'/q%ﬁ ehs¥te rotary
encoder; Fig, 4 Ls hepat |. ck di.agqr.am show ng the
detaiIedéh?Lﬁﬁ?ﬁ%?d?agggbnt#Xﬁgligsﬁgghmﬁﬁgﬁxé é%fggﬁylé-is a flow chart
show ng (e, LR £SPward or rearward along the travelling path,
no error is generated in subsequent positional data.
Once only the output of the encoder at the
10 reference position is stored, accurate current
positional data of the movable object can be obtained by
comparison of the stored output with the output of the
absolute encoder even when a power failure occurs.
An uninterruptible power supply which is
15 expensive and requires maintenance is necessary in the
prior art in which the pulse.encoder and the counter
have to be operated even at the time of power failure.
In contrast to this, a memory_to'store the output of the
absolute encoder in the reference position may be one ;j
20 area of the other memory usually'useg for recording data
on failure, which is a commercially available C-RAM
having a low power consumption backed up by a battery of
the size of a rubber eraser. No battery back—up is
necessary only for implgmentétion of the present
25 invention.
Fig; 1 is a schematic diagram showing fhe
entire structure of an embodiment in which the present

invention is applied'tb an elevator system;



~

executed in a mcroconputer in the above-nentioned enbodi nent; and; 10
Fig. 6 is a flow chart showi ng the operation executed in the m croconputer
in the, above-nmenti oned enbodi ment. An enbodi ment of the present invention
wi |l "We described. 15 . Fig. 1 i§;€ schemati c di agram showi ng an
enbodi nent of an el evator system of the present invention. An el evator cage
1 and a counterwei ght are suspended from both sides of a sheave via a rope
3. The 20 sheave 4 is dFigen2bisaatplan- phawe showming emaodting 5 to ascend
the cage 1 and to descend the counterwei ght and vice versa. The induction
motor 5 is suRfifarngd oy aseriphaabsalutepsabrINaenegdetisari abl e vol tage
and a variable frequency_via a power converter 6 froma 25 three-phase '

power source. A rope 7'i§?%pﬁ%e%§e§ YAYREPER E&@@rfmehPWBQﬁnﬁﬂSQQ}Qﬁmm

e e The s SR S5 Sab St Ro iy bt ot ch are

Lonston pulkey 8 15 COUBER, MLl 2 °Sbhhatlachtbon dhipkaE AP W1 o1
the detailed structure of a control 12 shown in Fig. 1;

Fig. 5 is a flow chart showing the operation
executed in a microcomputer in the above-mentioned
embodiment; and; _

10 - ~ FPig. 6 is a flow chart shOwingjthe operation
executed in the microcomputer in the abové-menfioned-
embodiment. |

An embodiment of the present invention will be
described. |

15 - . Fig. 1 is a schematié-diagram showing an
embodiment of an elevator system of the present
invention.

An elevator cage 1 and a counterweight are
W suspended frém both sides of a sheave via a rope 3. The
20 sheave 4 is driven by a three-phase induction motor 5 to
ascend the cage 1 and to descend the counterweight and
vice versa. The induction motor 5 is supplied with a
three-phase a.c. power having a variable voltage and a
variable'frequency §ia a power converter 6 from a
25 three-phase power source. - |
‘A rope 7 is connected with the cage 1 at the
opposite ends thereof. The rope 7 is tehsioned between

tension pulleys 8 and 9 which are disposed at the upper



5 Fig. 2 shows an exanple of the serial absoluteérotaryeencodér
10 (hereinafter abbreviated as SAE) made up of a code plate having vari bus
slits thereon which outputs various signals as shown in Fig. 3 when it is..

rotated. 10 The SAE 10 encfdes one rotation of the pulley 8 i %4
[err] binary codes for outputting an encoded absol ute val ue dependi ng upon
the current rotational e as shown in Figs. 2 and 3 (Fig. 3 shows only
~val ues 1] efRqQ: 1owpErepis o %sth@<§iﬂﬂﬂﬁﬂf(ﬂathe nunber of 15 rotations,

encoders whi ch out put absol ute val.ues up to [err] are commercially
avai l able. I|f the The wppes &ﬁ&ﬁ%ﬂPfRﬁ 19% 2| i5.corriodiwithapsol ute

posi ti onal als a enerated at ution which is the fuII | ength -
of the eI%?ﬁIgE ﬁEFHEHFg'Jg&aEV Eiérﬁn 99 1RCFeRenkAli ncrenent a
rotary puI nc 12 pulse dependi ng upon the rotational angle
of the uuﬁ g& ?B?sg Sgggég%éil *known. A control :21 receives the outputs
fromthe 25 encoder r 13 and a
| andi ng zone det ectﬁl& g(’]’%‘ﬁe gt her n{ﬁf C?#]Q%éw c%}:igg ?@FSEf»‘gs. d| ng a
control cp éﬂc&d??"‘ﬁb--_gﬁ@tr_@i-Ha‘?te%O%fé'hJ@ed as'SAE) made 90 4
shows the structarée of the controller - - TR :

up of a code plate having various slits thereon which

outputs various: signals as shown in Fig. 3 when it is

rotated. | o _ R e

10 : The SAE 10 encodes one rotation of the pulley B W

8 into 211

binary codes for outgutting.an:encdded
absolute value dépending upon the current rotationall_
‘angle as shbwn-in-Figs. 2 and 3 (Fig, 3-s§ow5 only

0

values 2" to 24). As to counting of the number Qf._,

15 rotations, encoders which output,absqluteﬁuglues up to

213

are commercially available. If_thensAEilo is
applied for the elevator system, absolute positional
signals are generated at a resolutipn.which is the full

- length of the elevator path divided by 2 ( 2 1

20 - 213).
An incremental rotary puiéé_encoder 11 outputs
a pulse depending upon the rotational'apgle of the upper
pulley 8 as is well known.
A_cbnt:ol 21 receives-thg_dutputs,from_ﬁhe
25 encoders 10 and 11, a cage reference'positioﬁ;ﬁetector
13 énd a landing zone detector 14 and therothef uontrol
devices 15 for providing a control command to a power .

contrdller-converter l6.



12 The control Fer ‘i's substantially a m croconputer having a
m croprocessing unit (MPU) 121, a read only nmenory (ROM 122, a random
access, nmenory (RAM 123 and 5 an input/output buffer 124 for inputting
and/ or" out- putting various signals, a congrol register 125 for controlling
the execution tinmng, etc. The - serial -encofled absol ute positional data
whi ch are generated as the el evator cage ascends or 10 descends are
converted idto absol ute Figi.t 4oshowsatthevstotuchure ot the -eonbdeliler short
intervals by a serial/parallel converter 126. The converted data are
consecutivel y Réech@he gontrgldieriis smbsianhiakly & nigxecompuberi n at
the tinme when the _conversion timng 15 of the seriaj[garallel converter 126
coi nci des wi t hhNang| @ AdCTORFOCesSdas Wit (B r12D5 a Wead tPR1Yef er ence
position detector 13 giSﬁgsid in, for exanple,.a first flJoor IF is
activated by tHEMEF¥AROM)-dg2.12 Fandom, RCAESH MNP TIEt 123 and; s
accepted by _the control 12 via.t I NQUL t put buyffer 124,  The content
Stored in ) fe P8 SRehSroREely bubter 144 Ko dnghts Beoanaser en (o
backed up by a y he . C- i !I\éﬁ ' I own and
25 which has Zpgg{rzélﬁpoyvéégﬁg; %&%’E@gﬁ g’n%é’%;‘ 'S ?r%%'i eéoéf%g r“e‘}é rdi ng
data on fail uresngygh)3agPRNer ekarhititn Himida,a ik the position of the.
el evator cage Ich 1's nécessary I n operation-of the elevator is
' - The serial-encoded absolute positional data
which are generated'as the elevator cage ascends or
10 descends are converted into absolute positional data
which are parallel-encoded at short intervals .by a
serial/parallel converter 126. The converted data are
consecutively latched in a latch 122 for updating the
content therein at the time when the conversion timing
15 of the serial/parallel converter 126 coincides wifh tﬁe
timing from the control register 125.
- When the reference position detector 13
disposed in, for example, a first floor 1lF is activated
\_/ by the elevator cage 1, an output from the detector 13
20 1is accepted by the control 12 via the input/output
buffer 124. The content stored in the latch 127 at this
time is stored in a C-RAM 129 which is backed up by a
battery 128. _ .
. The C-RAM is a C-MOS RAM as is well known and
25 which has a very low power consumption and is provided
5fot-recordihg data on failures such as power_failure;
The data on the position of the elevator cage

~ which is necessary in operation of the elevator is



1 obtained by subtracting the reference positional data stored.in the C%hAM,
129 fromthe data |latched in the latch 127. 'Fig. 5is a flow chart of an
operation to 5 obtain the data on the position of the elevator. Wen an .-

&

instruction for reading the positionglpdata is given in step 501, A
determ nati on whether or not the refkrence positional signal is present is
made in step 502. If the reference positional signal is 10 present, control -
pr oceells dintaimed SO sSabteadting the refershcmnesitionabeddbach 127. The
reference positional data is then stored in the GRAM 129 in step 504.
Control rstosxed im thepCSRAM 129 fheom the data Iatqghed timnthedata i s not
present, that is, the elevator cage 1 |leaves.the first floor which is the
referenceld@ht1®dh: the |atched content in‘thelatch 127 is read out in .
step 505. The read output is the current output -of the SAE. The difference
bet ween t he currentFd@t pdti80aofloHeCBArtaf BT araxatdeR $®sitional data

stored.in G RAM 129 |s calculated tg ,obtain the data on the current _
posit%ﬁn9§%§¥ﬁe§¥® akaserpt GGPaﬁatFHE'B&b&%ﬁhéi?ﬁ%§9ﬁnated in step 507

A FOSILIONAL data YCh 43 SREHHALELYR o RS NE e pabpol Ve
obtalneddgka is given in step 501, detetminﬁtion;ﬂhether'or'not )
the reference positional signal is present.is made in
step 502. If the reference'positional'signal is S _ B
10 present, control proceeds to-stepﬁspsztohréad oﬁt_the
latched COntent-ih the latch 127.. Thé re£erence
positional data is then stored in thé-CeRAM 12§_in step
504. - |
Control returns to-stepe502;x215~the reference
15 positional data is hot preéent;'that'is;ﬁtﬁé elevator
cage 1 leaves the first floor which is the reference -
position, the latched content in the latch 127 is read
out in step 505. The read'outputnis-thencu:rentmoutput
of the SAE. The difference between the current oﬁtput | ;J
20 of the SAE and the reference positional data stored in
C-RAM 129 is calculated to obtain:the.data on the
current position of the cage in step 506 épd-the program
is terminated in step 507. |
A positional data which is acqurdtely
25 representative of the absolute value of the_distance L
shown in the lower portion in'Fig.;4-can.be obtained in
the above-mentioned manner. The thus.obtained data on

the position of the elevator cage reptesenﬁs the



t he above-nenti oned ‘manner. The thus obtained data on the position of the
el evator cage represents the 1 accurate position of the cage even after
a power failure. In other words, the output of the SAE 10 represents the
absol™t e val ue of the rotatlonal angl e qf&the tension pulley 8 caused by
the novenent of the cage 5 1:and is not ‘changed or lost by a power failure.
This holds true even after occurrence of vertical vibrations of the cage.
There i s nolpascurate ypositionnofctbhet cagenasten lafterata Ipawemf the C- RAM
129 is maintained by the battery 128 having a very snall capacity as
nmention- 10 edaibbvee. | fInaobthen wordsef thenoutputi oifokhies S in the
RAM once, the data on the position of the cage 1 which is-accurate and may
not be | ost i FeRReSRES %bﬁ?l%f-el!aﬂ-ﬁecaﬁaﬁhé srtatdonal, anglegyaf

command for the elevator in accordance .th the cage 15 05|t| n data which
are successiv(iP(ﬂﬁ%§+%H puliey: 8 orause SX 5& WSU§mF 5 149 han

oo % A EATIRO LRSSl b B BT b
ca00 <2110 AR il i "FELAL SR ERAGH B SELIGAT PRI
g?uflh:dg\émnte?a%rfﬁl%%\bgﬂli;‘)ﬁcé{rg f8 86OPOssipiL ity i:hﬂ%da4m1§'&%txfr!’teql$ency
made. Involatility of the C-RAM 129 is ma1nta1ned by -
the battery 128 having a very small capacity as mention-
10 ed above. ' If data on the reference position is stored
in the RaM once,.the-data“on the position of the cage 1
which is accurate and may not be lost is obtained. |
The control 12 is capable of providing a speed
command for the elevator in accordance with the cage
15 positiph daca whicﬁ are successively obtained as'
mentioned abovg.* Various controls other than providing
'~ the speed command are carried out by inputting or -
outputting signals to and from the other control 15 such
. as hall calling button or cageccalling button 151,
20 various registration relay 152 or response lamp 153,
etc. in Fig. 4,'-The incremental rotary pulse encoder 11
-is coupled with the tensidn pulley 8 as shown in Figs. 1
and 4. The frequency of the*generation-df-the'output
pulses from the.encoder-ll is'proporticnal to the
25 running- speed of the elevator cage 1. Accordingly, by.
, comparing a'speed'command which continuouslj-changes-in
response to the output from the SAE 10 with the speed

signal which is obtained based upon the output pulse



pul ses fromthe encoder 11 is proportional to the 25 running-speed of the -
el evator cage 1. Accordingly, by conparing a speed command whi ch :
continuously changes in response to the output fromthe SAE 10 with the -~
speed signal which is obtained based jugon the output pulse 1 fromthewt
pul se encoder 11, an torque command which elimnate the difference .
t her ebet ween can be obtained. The controller 12 perfornms a cal cul ation for
vectorl cbremothenpuike endoderodlnntan tOrgus ¢ormrandwhichS result of the
cal cul ation, provides the power converter controller with an output
frequencyet ate hkhgodifferenge Aharehesmiasn earl be pebhaipedurrent
(absol ute valueé coppand _dependi ng upon the torgue command, Landing error
correcti oM@ pePatroflesede Rerferms @ calauwtatiPn £08 ¥eeE8Frevel Iing)
will be descyibed.with ref,er.ence to the | r portion,of Fig. 4 and Fig. 6.
In Fig. 4°,°'P€’é°i’g?189ngh?dﬁ9 ' &%po%grd%i, "iRF%-equo?ﬂa#ﬁFandi'ng zone of
each floo a te |+ | 3.4 | L.de of the
15 el vaf%guggtés %$§e53&§§9%33§®Heqﬁ%@@%ﬂ%#ﬁﬁgéﬁﬁgaﬁgdégngegﬁg edin the

el evator (agerdaigt ELAChR"SutREr Piecently oS, o H8EshahLorm and

the cage can Dbeé Opene € correct stop positton 67 the cage 1

3 e A e AR 0 5 ey i sosiocket ey ot 14
' command depending upon the torque command.. a
- Landing error correction operation (hereiné,_
10 after referred to as m;cro-levelling) will be deSq:ibed g 5\3,
with reference to the ldwer;portion of Fig. 4 and Fig. 6.
In Fig. 4,~the-1andiﬁg zone detector 14
detects in a normal landing'zOne'of each floor a plate
- 141 to be detected which is disPOSed-in the side of the
15 elevator path. Thewlanéing_zone detector may be meansf
disﬁosed.in'the:elevatdr cage l_fpr.detéctipg the_zone_
in which doors of the platform. and the-cage can be
opened or c¢losed.- Thé”correét{stop position of the cage
1 is éuch that the detector:14 is located in the center - g;)
20 of the plate 141 to be detected. Accordingly, the
butput of the landing zone is monitored to detect.ﬁhe:_.
change thereof, thereby. to détermine whether the edge of
the-1anding'zone.isnreached:in step 602 in Fig. 6. If
reached, the-content in the latch 127 is read at the
25 edge of-theslandingfzone;in step 603. In step 604, a -
value corréspondiné»toﬁa.half df the length of the plate
141 to be detected is added or subtracted to or from the

read content when the elevator cage descends or ascends



out put of the | anding zone is nonitored to detect the change thereof,

t heteby to determ ne whether the edge of the l'anding zone is reached in
step-602 in Fig. 6. |If reached, the content in the latch 127 is read at
the 2% edge of the landing zone in step 6Q In step 604, a val ue
correspondingto a half of the length of the plate 141 to be detected is
added or subtracted to or fromthe read content when the el evator cage
descends or lassentlsat ddtaoonhatdedaizednnarmedi denddagmplosididimdgosition
is preset. Then the control Feturns to step 602. |f:the deternination step
602 is NO thepresebnt Thencthe contspk retusnscke step 602. atldh ther in

step 605. The_ 5 difference between the data, on the nornal Iangﬁg osition
and the currerfletarminationcstep 602,185, Nesthe cprrent, yalue 6.

speed commnd S 0 chapread sESRoRRP DeLeRoT 2o tRoBsRE SRy 1B O
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boar di ng” or SufbLEreT oS bRbiRdcEbE palE BB EHE hotlray 1oAY 1)
cage cannol beeiifSRlehd tHE O0FFERL PATLEJOROEhE! BREAN DS prbRaReR b Of
power. In contras othis, mcro-lTevelling 15 to the normal | anding | evel

can be achi evegbydy t&frF CHEtEHDH0S ENEpeSaNEEnt 8610253 pat £okmedOTy | ON

of the el evator _
generating, based upon the level error, a speed command
which enables the landing error to become zero.

10 Generally, if a power failure occurs, the
movement of the cage due to boarding or uﬂboarding of
passengers is not memorized. Accordingly, the cage
cannot be returned to the normal landing position after
recovery of power. In contrast to this, micro-levelling

15 to the ﬁormal landing level can be achieved in the
present embodiment.

Since the data on the position of the elevator
cage can be obtained by reading the output of the
absolute encoder and calculating the difference between

20 the rgad output and the stored reference positional data
6n1y when the data is necessary, required processing
capacity of the microcomputgr can be remarkably reduced.

The data on the position of a_movable object
can be obtained at a high reliability in accordance with

25 the present invention.

The.data on the position of a movable object,
which is not be lost even if a power failure occurs can

be obtained in accordance with the embodiment of the



cage can be obtained by reading the output of the ‘absol ute-.eneoder-and
calculating the difference between 20 the read output and the stored !
ref erence positional data only when the data is necessary, required —~
processi ng capacity of the nicroconp r can be remarkably reduced. The
data on the position of a novable ob ct can be obtained at a high
reliability in accordance with 25 the present invention. The data on the
positiINIRtesembvabVenbbpaet which is not be lost- even if a power . failure
occurs can be obtained in accordance with the enbodi nent of the 1 :
present invention. The data en the positieon ©f 2 momable biectwhich is
not lost even if a power failure_occurs can be _obtained by nerely prOV|d|ng
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of a rotator caused-by the novenent of said novabl e object; neans for
storing said positional data when said novable object 1is in a previously
set ¥eference 10 position; neans for deternining the position of said
novabte object fromthe positional data wﬁgbh s an out put of said encoder
and said stored positional data; and 15 means for noving the novabl e
obj ect in dependence in the position thus determ ned: 2. An appar at us
according to cleLNIMS -al so having: a further encoder having reans for
generating pulses in accordance with the rotational angle of said 20
rotator and a cbunt eAnf appesatuisngieneccpotrodlingd ardpovable obiest.ng t he
speed of said novabl e obj ect based upon the output of said further encoder
3. An appar at&™PE+SEBEtrol | i ng a novabl e obj ect, conpr|5|ng 25

absol ute encoder for outputtln an encoded_position data_ corres i ng to
the rotational angl 8B ahgo bPBegEpECE ‘P%tSH H%ﬁ:éé’ﬁs My °§r‘?rbd
uni nterrupti bl € BONE] ona) 8at8 58S relBbnd185 B8 AdBER1LRL %afla at the

of a rotator caused by the movement of said movable
object;
means for storing said positional data when said
movable object is in a previously .set reference
position;
means for determining the position of said
movable object from the positional data which is an
output of said encoder ahd said-stored:positional
data: and
15 means for moving the'movablé object in dependence
in the position thus.determined.
2. An apparatus according to claimil, also havihg:
a further encbder'having means for generating
A pulses in accordance with the rotational angle of said
20 rotator and a counter for countiﬁg the pulses; and
means for detecting the speed of-said movable
object based upon the output of said-fﬁrther encoder.
3. An apparatus for contrplling a movable object,
comprising: .
25 an absolute encoder for outputtiﬁg an encoded
positional data porrespohding to the-rotational angle
of the movable object:

| storing means having an uninterruptible power

R



when said novable object is in a previously set reference-position;, neans -
for calcutating the position of said 5 novable object fromthe !
positional data which is the output of said encoder and said stored S
positional data; and neans for novi n?é he novabl e object in dependence ohé
the position thus calculated. 10 4.4© An el evator system conprising: neans
for being capable of being correspondingly rotated by the novenent of a
cage and fsoupoépuifbirngtordnps=did cposdttonali dataoat itheltimgl e in a
digital value; 15 means for-detecting that said cage is in a

previ ousl ywben rsgid emavakke t iohjectads f dn saorprevionsliyi ggetl val ue at
the tinme when said position detecting neans provi des an output; neans for
cal cul ati ngefexenocei ppsdtdpnzhe cage 20 from the current. output digital

val ue and said stored digital _value; neans for generating a speed conmmmand
of the cage dep®Rangg f98n cAdcHIating, Hhe hPasifdonenE fRidontrol | i ng

et =t 5n TBRYARLR. DRYSGHe £FU Hen PO FRAD AR SHIER SIS & - An
el evator SySLem. GOPLLT %ndlaeS WP cald SERR0Y' ok cdSidf o0 Y the

data; and | | “ |

means for mo\fing"tﬁe movable object in dependence

on the position thus calculated.

10 4. An elevator s.ysfem. comprising: ~
means for 'béixig"_-t:ap_ablé of being correspondingly'
rotated by the. movement of a cage and for outputting
the absplute val_ue". ‘of its rotational - .angle.' in a
digital wvalue; '
is | means for détéeting that said cage is in a
previously set reference position;
means for sforing- said digital value at the time
‘when said positio.n”- d'ei_:ec’:ti-ng"means provides an output;
means for calculating the position of the cage : \J

20 from the current 'outéu'_l: digita.'_l.. value and said stored
digital value;.
means for._ gén_eratin_g a speed command of the cage
depending upon the -position_ of the cage;
means for controlling a torgque generai:ed by an
25 elevator driving motor depending  upon 'a ‘deviation
between the s‘péedcommaﬁd and the actual speed signal.
5. An elevatof sjstem, comprising:
an encoder .. corresp'ondingly - rotated by the
///'-
| I
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novenen{ of :a cage feor outputting an absolute value of its rotation angle
in a digital value; neans for detecting a |anding zone for generating an
out pat: when said cage is in an intended | anding 5 zone; neans for storing

t he buiput of said encoder in response to-?”ﬁtching of the output of the

| andi ng zone detecting neans; neans for oélculating a difference between
the 10 stored value and the current value of the output of said encoder;
and neans for cmovenientgofhe tage fgrpoatputbing ahcabselatervalue of
accordance wth the output®of the calculating neans. 15 6. An

el evat or syst emitsomotatiion anglenovderdigitaksyaldengly - rotated by the
novenment of a cage for outputting the absolute value of its rotational
angle in a digital vaieans fioamdetectdngeat 1anding: 2@ fen@enera¥ing 20
previously set reference position; a first storing neans for. storing the
out put of said @Rcodetput wheposald cage dferiRt i8R dnterdedorla

position detecting neans; neans for determ ning the position of the cage 25
fromthe out&UtzGFm§aid encoder and said stored val ue; neans for generating

a speed command Of'tm%ans for storing the output of said encoder in

response to switching of the output of the landing

zone detecting means;

.means for calculating a difference between the

10 stored value and the current value of the output of
said encoder; and
means for qorrecting the landing posifion of the
elevator in accordance with the output .of the
calculating means.
15 6. An elevator system, comprising:
an encoder correspondingly rotated by the
movement of a cage for outputting the absolute value
of its rotational angle in a digital value;
W, meéns for detecting that said cage is in a

20 previously set rgference position;

- a first storing means for storing:the-éutput of
said encoder in response to the operation of the
refefence position detecting means;

means for determining.thé.position of the cage

25 from the output of said encoder and said stored value;

-  means for generating a speed comménd ‘of the
elevator depending upon the position of the cage:; .

landing zone detecting means for generating  an

S x e L-m 5 =+



el evat or dependi ng upon the position of the cage; |anding-zone detecting

nmeans for generating an out put when the cage is in an intended Iandi'ng :
zone; second storing neans for storing the output of said encoder in ~
response to switching of the out put the | andi ng zone detecting means; A%
. means for calculating a difference ween the value stored in the first

storage neans and the output of said encoder; and neans for generating an

el evat or | eadpug whenr ther cage Hig iims an dirtendsp chahding pgonéhe out put of
10 the output difference calculating neans. 7. An elevator system .
conprising: an segoonderstamngspeansngby storing the outputowefent of a
cage for outputting an absolute value of its rotational angle in a digital .
val ue; 15 said enapderoinsresponsehto BWitehbng of dthey@utpubiied t he cage
is in the |landing position in a |owernost floor; and nmeans for conparing

t he out putthe iandirgcgepe ARtRCHINg MEANRF value: 20 8. ‘An el evator

system as defined in claim<7_ in which Said-gi orin ans is formed to store
t he ouft%uts of_%‘&?ﬂserf&ﬁje‘?a%%ag'g@ 8a fée??P‘tg?\gE?MEFﬁ'g itions of a
plurality 8219&“.2 8%2& J_.zlioi%es “first storage means and the output '
'of said encoder; and-
means for génerating an elevator landing error

correcting instruction depending upon the output of

.10 the output difference calculating means.. . U
7. An elevator system, comprising: | |
an encodef ..correspondingly - rotated by the
movement of a cage for outputting an absolute value of
its rotational angle in a digital wvalue;
15 means for storing the output of said. encoder when
the cage is in the _landing_ position in a lowermost
floor; and .
means for comparing the output of said encoder
with said stored value. 3 - - | \_)

20 8. An elevator 'sys'-'tem as defined in claim 7 in which
said storing means. is formed to store the outputs of
said encoder when 'said cage is in the 1andihg
positions of a pil’irality__of different floors.

9. .An apparatus fqr. dontrolling a movable --ébject,
25 comprising:

- . an absolute__l encoder for outputting a serial

positional data -which-_i,_s_ ‘encoded in accordance with

the rotational ‘angle of a rotator caused by the

-
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9. An apparatus for controlling a novable object, 25 conprising: - an
absol ute encoder for outputting a serial positional data which is encoded
in ateordance with the rotational angle of a rotator caused by the '
novenent of a novabl e object; neans for c erting the output of the
encoder into a parallel data; neans for ggriodically | at chi ng the out put of
the 5 converting neans to update the sane; neans for storing said | atched

data at the tinaovesentliod BDYRVWab1eidfedts i N a previously set reference
position; means for cal culating the position of said 10 novabl e object from

t he positional data weiatls ifoit heonuéptingf the dutputhi of thenerwoliani d
stored positional data; and neans for noving the novable ohject in
dependence on thetposi paraliiels datiacul ated. 15 10. A net hod of controlling
the position of a novable object including preparing an absol ute encoder
for outputting a posMepdsaforapariniiraliychatabingnthe eutRmELhithe t he
rotational angle of a rotator caused by the novenent of said novable

obj ect, 20 c8npFPEVRItiRg Means Ho update the same; |

means for storing said latched data at the time
‘when said movable object is in a previously set
-reference position;

means for calculating the position of said

10 mo&able object from the positional data which is the
output of said latching means and said stored
poéitional data; and

means for moving the movable object in dependence
on the position thus calculated.

15 10. A method of controlling the po.siti-con of a.movable
object including preparing an absolute encoder for
outputting a positional data which is encoded in
accordance with the rotational angle of a rotator

o caused by the movement of said movable object,

20 comprising the steps of:
presetting the data on a desired stop positiohf
storing the output of said encoder at the time
when thé. movable_ object is in a previously set
reference position;
25 .comparing said desired stop position with the.
| difference betweeh the current value of the output of
said encoder and said stored value; and
stopping said movable object at a position at

_—
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presetting the data on a desired stop position; storing the output of sald s
encoder at the tine when the novable object is i'n a previously set !

reference position; 25 conparing said desired stop position with the
di fference between the current valué%I t he output of said encoder and sérd
stored val ue; and stopping said nov e object at a position at 20 mhich

a result of the conparison shows coi nci dence therebetween. 11. An
el evator viyistena stemulint o4l |the hepmparisondahowdegodincidesian ence to and
as illustrated in the 5 acconpanyi ng dramnngs '
therebetween. . _
11. An elevator system substant;ally ;heréin as
described with reference to and'as'illustrated_in the

5 accompanying drawings.
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