CONTROL DEVI CE OF ELEVATOR The present invention relates to detection of .
"the position of a to-be-rescued el evator car .and, nore particularly, to a
control device of an el evator -which i's suitable for dete€fPdd+3t the
position of a to-be-rescued el evator car. Japanesé Patent Application
Lai d- Open Nos. 49-44448 and 57-170369 descri be a control device of an

el evat or which detects I f th car of another el evator
as follows. An electrlcéﬁg’fﬂgi é#gﬁgg o% %gﬁiaﬁﬁﬁe with the operation of a
main notor for driving the elevator car and is directly connected to a
pul se generator. The pul se generator generates pulse signals in accord

W th the nunber of rotations of the electric notor. - A counter counts thé
pul se signals fromthe pul se generator. The data fromthe counter is stored
in a control device. If. an elevator is designated as a rescue el evator when
anot her el evator is damaged, the control device of the rescue el evator
takes in the data stored in the control device of the danaged el evator and
cal cul ates the difference between the stored data about the positions of
its own elevator car and the to-be-rescued : - elevator car, i.e., the
el evator t&f BFeFﬁ@tdéﬁﬁﬁéﬂlgpeﬁéﬁéﬁesTﬁQ(ﬂﬁﬂﬂ9ﬂ1Qﬁaﬁ§xﬁkﬁ the rescue

el evatof controls the speed of its own el evator car so that the el evt-or
car RPFtI@ACAT RetOrbenreycyrd: ReeVatos. (o FPeI®RER or car. The pul se
generator and the counter are _connected to an uninterruptible power supply,
sotﬂﬁﬁ 1FelaBiYt i BRsaoFopkECd| exise ofr #rcglevator which is

sqitable for detection of the position of a to—be—rescued

elevator car. ' ' N -
Japanese Patent Application Laid-Open Nos. 49-44448 and

-57-170369 describe a control device of an elevator which

detects the position of tﬁe elevator car of another elevator

as follows. An electric motor ;otates in accordance with the

operation of a main motor for driving-the elevator car and is

directly cﬁnnected to a pﬂlse generator..'Thé pulse generator

genergtes pulse signals'in accordance with the number of

rotations of the electric motor. A counter counts the pulse

signals from the pulse generator. The data from the counter
is stored in a control deyice. If an elevator is designated
as a rescue elevator when another elevator is damaged, the
control device of the rescue elevator takes in tpe data
stored in the control device of the damaged elevator and
calculates the difference between the stored data about the

positions of its own elevator car and the to-be-rescued




‘be nDnltored even during a .power interruption. Further, Japanese Patent
. Appllcatlon Lai d- Open No. 2- 105016 slescri bes nmeans for sending detection
signals of the position of the elevator car generated by a plurality of
absol ute encoders to a control unit only when the control unit sends out a
gating signal to open the line driver of the absol ute encoders. The known

controbldestee ehranickeyatfe BUstab8rPEAYi dedihet BaRabelakl cRateder, a
pul se counting nenory and an uninterruptible power supply in order to

cont i NuRe NBBhE 261 NBetABePBE thenrabchBeetbo¥aber coat rolet ekl apeal t he
posiY¥ion of the elevator car nust be continued even during a power

interrgpt gy Epnadsevaboel euat 9b Eﬁét'ﬁhé'EQE¥a£8r”E¥9 w480 ddalchg a power
interruption due to its own inertia or weight, for exanple, when a power

cut OC€HéSvﬂ@ih?t&h8fehﬁéaEBLbEaEebéuEBVéﬂ8vH€oQrcQQ““ The WagRea POwer cut
occurs while the door of the elevator car is open and then passengers get

in or Qéﬁeﬁ&éb?gahﬁetﬁ@“%&uﬁﬁér aFQ“@%ﬁﬁecﬁ@duEbnéﬁrﬁHEhEQE?u QWBﬁefﬁpply

I’eCIUI res nmal nt enance e costs of such nal ntenance as we

- costs ? wéPesEﬂ#hg”EEurt Qt th% geéiéibﬁé 8g QBeSHEQthBQM% “BB y are

signif cantly passenger gets I n or e daor. of

an- elq%gtﬁ é %éeggg #ggnslgv 5L ggﬁt rgﬁggioxlbratlngly up and down.

An anplitu I'ng an men added to p05|t|on dat a
when the elf&?%ﬂer BaBQngeuBa@QHtmﬂpgflcgtlon Laid-Open No. 2=

105016 describes means for sendlng detection 51gnals of the
k} p031tlon of the elevator car generated by a plurallty of
absolute encoders to a eontrol unit only when the control
unit sends ouﬁ a gating signei to open the iine'driver of the
ebsolute encoders. | | |
The known control device of an eleveto# must be_provided
with a rbtary.eneoder, a pulse counting_membry_and an
uninterruptibie power supply in order to continue mbnitoring
the position of the elevator car. Detection of the pesition
of the elevator car must be eontinued even during-a'power'z'
&J' interruption because an elevator car is likely to move even
during a power'interruption“due to'its own inertia or weight,
for eiample,.whenla power cut oceurs while the elevator car
is moving ﬁpwor'd6Wn; or when a power cut occurs while the
door of the“eievator'car is open and then passenéers‘get ih"
or out duiing'tﬁe.éowee cﬁf.h Howevef; an'uninﬁerruptible
power supply ﬁequires'maineenance; ehd_ﬁhe'costs of such

maintenance as well as the'cqsts of the equipment and



subtracted fromthe position data when the elevator car noves down, is
difficult to determine, resulting 10 in errors in detection of the °
position of the elevator car. Therefore, the known el evator control

devi ces cannot be used i-n elevators having functions to correct even very

smal | | andi ng errors Still further, tBe nethod in which a line 15 driver
Is control |l ed by.usi gating: S|gnals has a probl emin noise resistance.

More speci f A@@talla; %%soﬁr%u¢hkél?0W6r0§EﬁplﬁéﬁWEEn the absol ute encoder
and the control unjit, thus causing nalfunction. 20 ~ Accordingly, .the -

present |nv§RQQif¥ﬁﬁﬂE4¥dhﬁQBV|de a control device-of an’el evator mhlch'%f

fail |y det t.h t.0- be- d. el t . b -
il o et bod cv PR, oh wa?»ﬁ?%sﬁ%peﬁzs%ei%%r out ahen ibhe 1o a

first aspect, of .t res nye tlon t r a control devi ce
for an elevgﬁﬁ;r gﬁp %Wagﬁg $ﬁfe P§8 %h% q% SNCodars for' 4
out putti gg t o] anghes . _
p05|t|on§ O?Qfﬁ%yéglrespo %ﬁ% uél%égtggh?arshgf evgggrsq%E??% side by
side, the p%&ﬁﬂa‘tl%@%&ﬂeﬁé&ﬂﬁ THR16RT iSSBQBQB”&@zfo%JQEiéﬁedéta _
substantial l'y vertical hovenments t hereof; position detecting means.fore..
conparing agseinitthe elevator car moves up and which is :
subtracted from the pos1tlon data when the elevator_.;-

car moves down, is dlfficult to determine, resulting

10 in errors in detection of the pos1tion of the - -:_' -~

elevator ‘car. Therefore the known elevator control-
dev1ces cannot be used in elevators having functionsd
to correct even very small landing errors.,f'
Still further, the method in which a line.
15 driver is aoritfal'ied by ‘using ‘gating signals has a
| problem in noiséfresiStance;y Moré;specifically;:'.
noises are likely to occur between the absolute
'encoderﬁand'the_control'unit,-thus&causing.
" malfunction. = |
20 &Accordinglyﬁ3theupresentqinvention'seeks.to o
provide'a'control:device3of an_elevator-which.gx
unfailingly detects the position of a to-be-rescued .
elevator car by a simple method_even after a power
interruption. s | o _
25 _ According to a first aspect of the present
invention there is provided a control device for an
elevator comprising° | |

absolute value type rotary encoders for



“values of rotational angles currently outputted by said absolute value type
rotary encoders with the absol Ute val ues of the rotational angl es 10
corresponding to the base p05|t|ons of said elevator cars, respectively,
and out putting el evator car position signals correSpondlng to said el evator
cars; and neans for generating speed dommand signals for 15 receiving
eIevator car position signals fromsaid position detectln%ﬁneans and

cal cul ati ngP¥ “BF%FQnEESBéPW€eN§%H?%ﬂ FFatienahandd el evat or car
on fhe basig of e eleva car S|t|on nal s, _res |ver, wher ei n
onevof sald%§5rﬂ% ninA3Fa éﬁgraﬂ io PEFg ﬁﬁ 89189,y r anged to
trol th f th | t he di st
of sard anctRerates,aree B3 e?'rv?a‘r%fspé’?‘frﬂ'r% e r’%‘?n%l%%” e one o
el evator c3LMelohRehgihy 31 8@.2@ §¥8LObsCnd 0 MMOVE O
evator car cO

come to theerescue of sard anot ing’to a second

aspect of t&%Qﬁ&ﬁe@&ug}v%maatlh%&énfemvw@.éeafcontrol device for an

5 elevator conprising: absolute value type rotary encoders for rotating in
accordance W th 581 ¢ibh! aBieditling/ Hiddrist| 6P CORPASLING aBsoltecspondi ng

el evator 5 cars of elevators built side by side and digitally Tt
values of rotational angles currently outputted by
said absolute value type rotary encoders with the
absolute values of the rotational angles
10 corresponding to the base positions of said elevator
cars, respectively, and outputting elevator car
position signals corresponding to said elevator
cars; and
meané for generatihg speed.qommand signals for
15 receiving elevator car positioh signals from said
position detecting means, and calculating the.
distance between one elevator car and another -
elevator car on the basis of the elevator car.
positionfsignéls, respectively, wherein oﬁe;of said
s 20 means for generating speed command signals is
arranged to control the speed of the one elevator
car in accordance with the distance of said another. -
elevator car with respect to the position of the one
elevator car when.fhere-is.a need for said one
25 elevator car to move to come to the rescue~of_séid _
another elevator car. -
Acéording to a second aspect of the present

invention there is provided a control device for an



outputting absolute values of rotational angles, thereof |nd|cat|ng ,
positions of the corresponding el evator cars along the corresponding’ axes
of the - substantially vertical novenents thereof; 10 position
detecting neans for receiving the absolute values of the rotational angles
outputted by said absolute val ue type r&tary encoders when base position
signals are outputted by the base position detectors provided on base

posi tions, 1%lewaperteoubyising:for conparing absol ute val ues of “the

rotational angles currently outputted by said absolute val ue type rotary
encoders with the apsSelute valtues téfﬁ’et I@%tﬁme’a‘-ﬁgf@§ correspondi ng
t he base positions,:of iald eleéator ectivel and outputtlng

el evator car ¥R §9Y+?ﬂ PgRGPS™ 3PF@§&’ YP%*%@%%X cars, said.

t det ect i b t d b t | d
feans. for gen@ETREE RERRERtRaRs o7 Onnecfr %spz%“@ffeconn SR ater oar
position 9@4&%%;&&8;89@ Lmtd ﬁr@g%:‘and‘n&i§§tﬁih ing the ...

di st ance bet ween one €l eva car and a

the el evator Ga uttf’n%oébsbﬂﬂté' qaa ghids r@é&e&éwfwalv@ﬁgsee one.of said -
means for genera Ing s command signals is arranged to control the speed
of the one elﬁ&/@é&sf@ﬁdwaﬁsﬁgr %@&esl\e.«srish dfhecil Sé@aﬁeseénaahg other
‘elevator cars along “the corresponding axes. ‘of the"
substantially vertical movements-thereof;m-*'“
10 ; '-pbsiti0n~detecting*means forwreCeiving-the*:%l”
absolute values of the rotational angles outputted
by said absolute value type rotary enooders ‘'when
base position signals are outputted by the base-~
position detectors provided on- base positions
15 respectively, and for comparing absolute wvalues: of
the rotational angles currently. outputted by said
absolute value type rotary encoders w1th the
absolute values of the rotational angles |
corresponding to thelbase'pOSitions_of said-eleﬁatori
20 carss reSpectiVely,.and outputting elevator car -
position signals correSponding*to:said?elevatbrpr
cars, said position detecting means being = -
interconnected by a connecting line; and ..~ .- -
means for-generatingvspeed commandfsignalVfor~
25 receiving elevator car'position~signals from said
position detecting means, and calculating*the.
distance between one eélevator car andianOther"

elevator car on the basis of the'elevator-car

on't basi's of



* 5 elevator car with respect to the position of said one elevator car when
there is a need to said one elevator car to nove to cone to the rescue of
said another elevator car. According to a third aspect of the present 10
invention there is provided a control device for an-élevator conprising:
absol ute value type rotary encoders fbr rotating in accordance with the

substantial ly vertical novements of the _corresponding el evator 15 cars of
el evators RA$ItLPRASEGNaLge RRGPECFLVEMYy SRR RPaRDIs”*Edval ues of

rotational angles_thereof indicating_positio of the corresponding
el evator cd¥ oﬁﬁrtﬂ%n%B?F§§HOﬁBP%8 Eﬂ&?ﬁﬁ515ﬁgﬁﬁh%tﬁﬁtially vertica
nmovenent s thereof: '

absol ut e vaﬁifé%n%?dtzﬁ% "?8?5F$ ﬁlg%lleggaggtgeg{ﬁ %%ngoﬁ{%yégé‘éﬁ%%isg: 3'? et C:I ue

type rotar ygfé‘cﬁg_eééc%?gggégﬁiﬁ%ﬁsEhlaoﬁﬁt’%@%é s St Rythed by base

position detéctors prov n-base positions, respectively, and for

conpari g absol LS Vahieq:ifh FBEpERAORMe HUHBSId L Nsdyqout putted by
sai d absol ute value Type rotary gncoders w th the absol ute val ues of the
rotational (Wl &Pevatdr COAECHABANIRBXEO ilh M PRPidd0dsoné said el evator
cars, respectively, and outputting el evator car position signals .
correspondigiev&tSRi Sat! €¥ah6¥e to come to the rescue of said

another elevator car. -
According to a third aspect of the present’
10 invention there is prdvided a control device for an
elevator comprising: -
absolute value type rotary encoders for
rotating in accordance with the substantially -
vertical movements of the corresponding elevator
15 cars of .elevators built side by side and digitally -
outputting absolute values of rotational angles:'
thereof indicating positions of the corresponding
elevator cars.élong the corresponding axes of the-
substantially vertical movements thereof;

W 20 sposition.detecting means for receiving . the
absolute values of the rotational angles outputted
by said absolute value type rotary encoders whén
base position signals are-butbutted by base
position detectors provided on base positions,:

25 lrespectively, and for comparing absolute values of
the rotational-angles currently outputted by said
absolutelvalue type rotary encoders with the

absolute values of the rotational angles



cars, said position detecting neans being 5 |nterconnected by a. connectlng

| ine; nmeans for generating speed command S|gnals for receiving el evator car
position signals fromsaid position detecting nmeans, and cal cul ati ng the
di stance between one el evator car and another 10 elevator car on the basis
of the elevator car position signals, r@Spectiver, wherein one-of said .
nmeans for generati eed co nd, si nals !s arran e %igfegntrol t he speed

of the one eFEW%E%ﬁg%%.lPﬂ LectPgahEs®E 145 SV8te¥ot her 15

| h i oo d | wh
Chora 06 S0 i e, £E85 #B#Z%?ev%f‘%r °8%P°?“%§% ef%"% GE S8 hot cacue one

sai d anot her d absol ute -
val ues 20 ofp%&fé%l ona %ng eg%%%%%%?‘.ﬁg}ﬁ/ Sai daﬁﬁ) e{:ggl ue ‘type rotar.
encoders vvherbélrgz cgéigsigggggggneh@égbc&& N @élﬁ e basé positions,

each of said m croconputers being connect d to said position detecting

Means so & th¢Secbheseal 5958|ébﬁn&étfﬁ@ ugnedf rotational angles of
sai d absol ute value type rotary encoders and ‘detect the positions of aid

el evator cars on tﬁgaﬁ@sfﬁro@edeﬁéeingcg@é@a\Mﬁmmaﬁmag;@ﬁsnﬁ gbgol ute
val ues of rotational angles and 8 said absolute values of rotationalt:- -
angl es at therdzstviogi¢levator car position: ‘signals: from said
position detecting means,-and calculatlng the :
distance.hetweeh'one;elévator carrand,anqthe;g
10 elevator car oh the-basisiqffthggg;evétbr'ear
position signais, respectiveiy, wherein one bﬁ,Said_
means fdrfgeherating'speedgcomﬁand4signa18*is
arranged to thtrdl the:speedﬁof th¢ One.élevator--v_
car-in-accoﬁdance_Wifh-thé'diStan@é;o£ saiQ1aﬂother~-
15 elevator éar Withifespect to thé,pritioh.df-said
one eleVatorfcar¢When there_is~é need_fdf said one -
elevator car to move to come to the rescue of said
another elevator car; and-
microéomputers for storing the absolute values -
20 of retational angles outputted by said.absolute
value tYpe:rbtary-enCQdersswhengthe,correépbnding
eievator ca:s=are:atrthe:base'posiﬁioﬁs, each of
said microcOﬁputers being connectéd;tb;Said'position;
detecting means so as'to-read-current~abs§lute;_
25 values of rotaﬁional~angles of said_absolﬁte-value-~
type rotary énCOders and detect. the p9sitions of aid-
elevator-cars On:the,basis:of.differenceéubetween

the current absolute values of rotational angles and .

Pty



* The position detecting neang'nqy be connected to a mcroconputer which is
supported by a battery 5 having a capacity required to ensure that the

m croconputer will store and:retain the absolute val ues outputted by the
absol ute val ue type rotary encoders correspondi ng t'o the base positions
during a power interruption. 10 8l ternatively, the position detecting

means may be connected to a_m croconputer which is_supported by a capacitor
having a capaifdt pbeedutec¥alyesm af FtrEional prgsesnplt &h9iil| store and
retai-n the absolute val ues outputted by the absolute value type 15 rotary
encdders coPPEEpBRELKIONS -t he base positions during a power interruption.
Further, the posjtion detecti means .may be connegted to _a_ m.croconputer
which is support'kbetﬁogl% é%tﬁ?}’é’% %%??o’}‘a%aéﬁ ﬁgw’ﬁgtgd:capaci ty 20
required togengure the ) %gm%ﬂe ] ] ofLE an i 0 the

absol ute vaF§e§ %SF%gg%ghggfgiﬁgSh SO upépéé+%gé§y%g ?o?gﬁsggﬁgoders
correspogdi Hevifig! Q%Qg%%i&gﬁ !zIéqgﬁ%éH’ £ 8% AsRPECERLRE @hRUPLI ON. According

t g -descCri be

to any one o abov 25 aspects of the present invention, the

position deheetbBompEdBE: ¥R I1CHTIreS tind SEEtALhSTRENEBEbIULED t he
correspondi ng absol ute val ue type rotary encoders; 9 a selector fon..
sel ecting av§ehes! otitpddted by the absolute value type rotary
enCOders-corresponding to the base positions-during
a power interruption..

10 Alternatively,;the position detecting means may 
be connected to a microcomputer which is supported
by a capacitor having a capacity required to ensure
that the microcomputer will store and retain the
absolute values outputted by the absolute value tfpe

15 rotary encoders corresponding to the base pesitions -
during a power interruption.

Further, the position detecting means may be
connected to a microcomputer which is supporfed by a
battery and a capacito: each having a capacity
&J‘ 20 requi#red to ensure that the microcomputer will- store
and retain the absolute values outputted by the -
absolute value type rotary encoders corresponding to
the base positions during a power interruption.
According - to any one of the above-described

25 aspects of thejpresent'invention, the position

detecting means may comprise:
recéivers connected to the correSponding'

absolute value type rotary encoders; -



outputted by at |east one absolute value type rotary encoder other than the
.absol ute value type rotary encoder; 5 serial/parallel inverters for
receiving serial signals fromthe absolute value type rotary encoder

t hrough the corresponding receiver and serial signals selected by the

sel ector, respectively; and latch circ@®ts for retaining parallel signals
10 outputted by the serial/parallel inverters, respectively, the latch
circuits being codnselegtos for sedesmhingra sexigbssignaldetecting circuit
havi ng substantially the same circuit structure as_the position detecting~“:
circuit. 15 OUtPUtﬁP@ePHa?FVéﬁﬁSQJﬂﬁﬁxﬁP§9¥#F%éY%%?¢hEYﬁﬁaﬁ§tﬁEV”Canrigﬁf
a receiver connected to the_absolute value type rotary encoders; a sel ector
for selectinﬁnﬁogéFiQFh§Fgﬁ&?n?GhQNﬂHﬁﬂ¥%ﬁF1§%%%%”F 8 yetrary
serial/parallel inverter for receiving serial signals selected by the
selector; afdePABER circuits for retaining parallel sigrals outputted by
the serial/paral | gL kY6LLEG) Lhe dYSh.B et eUlloebEing cannggted to a

m croconput er, the positifon détécting circuit having subStaniia

cireuit Strughyng:3sekbh RAY bi@o1dRie Y il Yl fotary ncoder-

through the corresponding reésibér7andfserial

[’\.._..

signaIS“seleﬁtedpbyfthé“Seiecto:}“fespéctivély}séﬁd s
latch éircuits for retainihg-paréllei*signalsx.
10 outputted:by“tﬁetsérial/parallélqinverters,;4 '.l
respectivelf,-thé“latch circuitéﬁﬁéing donhected to
a micro¢omputer,-the*position-defééfing'éirCﬁit
having substantially the;same'circu;t“structure'as_
the ‘position detecting circuit. | | |
15 Alternatively, the positiénfdﬁte¢ting”méan5fmay
comprise: L
" a receiver connected to the;absalute-Value*type
rotary encoders; | .

a selector~for-se1eéting'afserial“signal'

20 outpﬁtted;by the receiver; . - e o o/

a serialléarallel inverter;fOr feceivihg~serié1s:
'signals selected by the selector;. and - _
latch circuits for retaining parallel signals
outputted.by.the'setial/ﬁarélle1:inVerter, the11atch
25 circuitstbeing connected to a micrpédmputer,'the'“
position detecting circuit haviﬁg subsfantia11y.the -
same circuit structure as the positioﬁ;detedting“

circuit.

y the sanef 

R e



- Further, the base position detectors nmay be provided at the |owest floors.
A further "aspect of the present invention provides an el evator having any
one of the control 5 devices. described above. By way of the present

i nvention, because the control: device can detect theposition of a to-be-
rescued el evator car by calcul ati on o0t he basis of-:ithe value currently
out putted by the corresponding 10 .absol ute val ue type rotary encoder and a
stored val ue cor Fagpihedi ngthe hase [peeipbont detectivrshmaywiees f or
supporting the m croconputers during a power interruption do not need to
have?| ar ge ®xP¥didedkat Jhe thest cgl‘?°§$r ucture of the 15 position
detecting circuits can be sinplified. Further, the position detecting
circuit associat ® GUWHNeY ASRRCE|N e PERSERLANVERFIRRi tion of a

t o- be-rescued el evator even duri a, power interryption. 20

- Enbodi ment &GV AR GHECH W {}?a RiF LB Y e CBPi ngth‘? FIETOL by way of
exanple, .w th reference tq the . acconpanying draw ngs, in which: Fig. 1
is a di aar aﬁegflcfsc%cdﬁl%aee%i%béo‘é%’cordi ng to an enbodi nent of the present

nvention. PO By Y, UL GRS aleROS] i8R BHECHeRR BT Lo bY @

rescue el evator. 3 1s a ditagram of "a positi én detector accordi ngtto -

the embodi mpRh19io1t RIS €n | dWESE OBne NBYBikAOR &f B to-be-

rescued elevator car by calculation on the basis of

the. value currently outputted by the cofresponding

10 absolute value type rotary encoder énd a stored
value corresponding to the base position, the
batteries for Supporting the microcomputers during a
power interruption do not need to have large
capacities, and the circuit structure of the

15 position detecting circuits can be simplified.
Further, the position detecting circuit associate
with a rescue elevator can detect the position”df'a
‘to-be-rescued elevator even during a power -
interruption.

&; 20 “Embodiments of the invention will now be

described in detail, by way of example, with

reference to the accompanying drawings, in which:



Fig. 4 is a diagramof a position detector according to. “anot her “enbodi nent
.of the present invention. A preferre enbodlnent ‘of ‘the present invention
wi || be described hereinafter, with eérence to Figs. 1 to 3. Referring to
Fig. 1, power inverters 5A/ SB adj ust power supply to main electric notor
4A, 4B for driving sheaves 3A, 3B, respectively. Fromeach of the sheaves
3A, 3B, arope is suspended which is connected at one end thereof to an

el evator car 1A or '1B and at “the other end to-a:counter- melght - Each

el evator car is connected to both ends of another rope 20A or- 20B, which -

thus substantially forms an endl ess | oop. The I'oops of the ropes:20A, 208”*]

are supported with tension by upper pulleys 6A, 6B and |lower pulleys 7A,
7B, respectively. The ropes 20A, 20B cause:absol ute value'“ - 12 - type-

rotary encodgrs 8@ .8B rotate i_n_acco ce W,th dis cene nts .of the -
el evat or ca?§1§A 185 ?egﬁgngWeP§ PSSP% E g EVAEEi RFECH % DA 9B are
i ntercon é C Hnectln Llne 21 The position detectlng circuits -
9A, 9E5? g@eﬁ¥g Fag ﬁuPﬁGan n&PXﬁPFﬁ@nabsolute val ues "of -rotational

angl es of the, abs Iute vglue %ég tar encodﬁrs 8A, 8B an% base position
signal s indiE4%r ng tRebiievE BhsPBFitHene AgFELhLoR, PET &t eated
by base position detectors 12A, 12B, respectively. Then, the p05|t|on

det ect i HgFPFREI BL4EYALOYR out put el evator car position S|gnals Speed _
command circuits 10A .| OB cal cul ate the positions of. the elevator cars 1A/
1B on the baBig-of %ﬁeaeﬁééaFém @ﬁrapB@F%Fbﬁnsﬁ§ﬁ8F§°£n&°°PF9ﬁn9bﬁPput

speed
P the embodiment of the present 1nventlon shown 1n Flg. 1.

Flg 4 1s a dlagram.of a pos;tlon detector accordlng to kf

another embodiment of the present 1nvent1on

A preferred embodiment of the present invention will be
desCribed'hereinafter, with reference to Figs. 1 to 3.
Referring to Fig. 1, power inverters: 53, 5B adjust power

supply to main electric motor 4A, 4B for driving sheaves 33, .

3B, respectively. From each of the sheaves 33, 3Bf a rope is - . N

sﬁspended whiCh'is'connected at one endfthereof te an.
elevator carflA or 1B and at the other end to a counter
weight, Each elevator car is connected tb'botn;ends of
another-repe 20A or 20B, which thus substentially forms an .
endless loop.  The loops of the ropes 20A, 20B ate supported -
with tension 5& upper pulleys 6A, 6B and-lewerepulleys 74,

7B, respectively, The ropes 203, 20B cause,ebsolute value -



‘connands whi ch designate the speeds of the elevator cars. Speed control .
circuits 11A, 11B receive-the spee ommands and accordingly control the
power inverters 5A, 5B, respgctively: ‘Each of the absol ute val ue type
rotary encoders 8A, 8B counts the absolute value off @ rotational angle and
the nunber of rotations thereof by, e.g., reading as individual signals

i ndi Vi gg% H&%&&S%%%E%e%sa][&{"htéae%o %ﬁ@e B, QU AEa MU Gl @g e radially

arrang In a 0 e absolUte val ue type rotary encoders 8A, 8B

nas (LS U ARILRLY nd i Bletaln ADSAdh e post [ ona

i nf oratron even a power nterru t7dn e the capacity

of eagh ialLg %etect&ﬁ;fawcq%r e @%O'fg%tnvtaeﬁ A5 91 Vg encoder to

out pu e posi‘tiona val ue type

rotary _encaoder of.eac el evator 1S SQne ted t.Q t he cur.s & t e of the
ot her¥: evaq;llpg 1 ‘be c?wpé)sss}ur"ﬁ?d’ t'Ie‘%thlé“':’eIcelvraL{l %a%il%%f a first
el evator_i,s a ator nd t he .el.evator_.car of a second

el evatS§FEiYe, %l&f&r %l? I1 et a%sﬂ‘?é"tﬁomatll i OOB"E ecting circuit
9A of the firs ele ator ha d not only the output va of the
absol FPEAeRE] o) W, Ao 1 e N 14 SRR SRR SRSTE Fi gred
and the base p05|t|on si gnal outputted by the base position detector 12A
but aBde BReaRs hase pAsd tgrn FdIRsdS dtnéi-"\%tdé“iﬁ? RASEy encoder 8B of
t he second el evat or and the base posi_tion signal outputted by the base

posi t POFiFELRE OF 18 Glaved We T difevdtbrdquaTiish BhP3IRBi ti on det ecting

circuit -
position detectors 123, ‘12B, respectively. Then, the

. k,* position detecting circuits 93, 93 output elevator car
position signals. ' Speed command circuits 10A, 10B calculate
the positions of the elevator cars 1A, 1B on the basis of the
elevator car position signalé and, then, output speed
commands which designate the speeds of the elevator cars.
Speed control circuits 11A, 11B receive the speed.commands
and accordingly control the power inverters 5A; 5B, .
respectively. Each of the absolute value type rotary
encoders 8A, BB-couﬁts the absolute value of a rotational -

d angle ‘and the number of rotations thereof by, e.g., reading
as individual signals individual light beanis transmitted
through many holes which are radially arranged in a disc.
Each of the absolute.value type rotary encoders 8A, 8B has
its own battery and, thereby, can retain absoluté angle
posiﬁional information.even during a power interruption.
However, becausé the capacity of each battery is too small

for the absolute value type rotary encoder to output absolute



9B of the second elevator. The position det ect| ng circuit 9A reads the
~current output value of the absolute v %Iue type rotary encoder 8B of the
second el evator, through the p05|t|on etecting circuit 9B, and outputs the
position signal concerning the position of the elevator car | B of the-
damaged, second el evator. Based on the position signal; the speed comand
circuit C osition.of .t a T vator
car 1A o%‘g@ﬁegﬂg s%%%evlétstg |§:thope%lrba°l oe‘g%%?%gtc}#%a ?@6 chég

t he - secggdegl gvab
el evat or i §9€0nt roI "Ped™
t he posi

does no?£%§§U|ﬁ§v? §peCIfIC means but’ |nstead requires onIy ordi nary
means, such h sol ute val ue e ary .encoders or osi ti-on
detecting ci igu 1131 %ﬁ ORVaPES l’fﬁgdit %%a %éierlo‘?ﬁ’hYato%lér%?’fo % e an

vator car w.th

spee con I n accor nce Wt

car tB of .
\éh| | e t %%nn%C%d dof %t &g}eel:g%/%%?ét (i%rur eOéft{]%%f .|“r”st _ -ﬁ;. |

elevator car .1B. = - 14 - Thus, the rescue operatlon- N

ti f di the fl f f
The Tl oBRrety FaEeErT, L8, apdersl, o) Syrbih Sqa%‘a%r? o TSRS ey {hese

ordi narg % Therefore, costs of control chce of an el evator_ can be’
si gni fi ¢BnPEy3r 866084, egpgatgrlgsaafp |ﬁ¢§ﬁu? EHPRRT oTRBf afe” .
el evator (the first eIevator) far detectlng 't he position of the eIevator

car of BASEREPD(AFESSELBHIF éF@&&t@@'°'T%?q|§%ﬁ5§ﬂ%%ﬁﬂﬁﬁ°%dm%?antly

monitors the actions of the base position detectors which output base

first elevator-

posi t i oRnBLgREAs net PR Yf thet °é?ﬁd’"§eé’@ﬂd|’eel%ﬁ/a§rtﬁ SPIAN D it ¢ e [F¥PSof -t he -

rotary encoder of the first elevator shown 1n Fig. 1 and the

base positlon:signal-outputted by theabasefpos;tlon detector L \J_

12A but also the output”value of theaabsolute.ﬁalue-type

rotary encoder 8B of the second elevator and the base

p051tlon signal outputted by the base position detector 12B -

of the second elevator through the position detecting c1rcu1tu*=
9B of the second elevator. The position'deteCting circuit 9&
reads the current output.value of . the absolute value type
rotary encoder 8B of the second elevator, ‘through the

position detecting circuit 9B, and outputs the-pOSltloﬂ-

signal concerning the position of the ‘elevator car 1B of the -
damaged, second elevator. Based on.the position:signal,.the*f-¢=
speed command circuit 10A calculates the.pOSition.of the"
elevator .car 1B. .Theﬂelevator-car 1A of the first elevator-

is operated to approach*the'elevator_carle of the second
elevatoxr while~the'5peed of the eleVatortcar-lhﬁof the first:
elevator is controlled”By-the speed'control*circuit.llA in

accordance with the position of the-elevatorwcar 1B. -

T



- stores, as position-data, elevator car position signals of the second
eIevator when the first and second elevator cars are stopped at the base
positions or given floors. The base position detectors generate base
position signals when the corresponding el evator cars are at their base
positions. According to the- ‘present invention, the 'base position detector

i's providedrghg, f\%e%@ﬁ@hé oﬁeﬁal;@ggShoLgO%t LRalike ahijesgerurd dloor in

t hi's enbodi nent. he position tecting circuit recerves a base

pos't'@QBEEQEQL 1LE€eQHtgH§u¥§EHeoﬂi¥Cu?diﬁ%% h%a%%'“%ukhpﬁsrﬁh%ry e”COder

e position ectin store menory of a

L T

Because Ice O ment e

val ue tary. encoders_whi,c anj cal | e sol nvalues of
rotatlénguigﬁgléglcﬁ 3IEOH??8IQ85VEQ3 cgﬁmaétggFr %ég§05|#%§ns%8f el evat or
cars even_d Lin ower terr MAthOU requiring _generation,
detect?%ﬁr8g 888ﬁ?Fﬁ§°6?c%af§%sg§ﬁe££??5 PEF 68????0% %ggggflon during a
power terruption, or. even gdltlon r sub%éac of t he %punt val ues
speC|f?€e?8F°go§?F| ﬁtBeFEEt? ROHUPTH aSep8 PR FﬁﬁFFBﬁ' Fur t her g~t-he
m crocopput er cal cul ates the positi o eIevator cars only when the .
caIcuI%£$8ﬁt?§ fiakeSanrhe PeREATREte gaF eSeRTRILRAEY oeRBSecting circuit

r eads current outgut val ue of an_ahsol ute val ue ﬁé e rotar¥ gncoder .and

the nmi CPEESABEEer CEAFEUPEL @sCANEFPE cFEKEESHEEWREN SLRERLRFr &R ﬁtput val ue

and _
significantly reduced.

o Fig. 2 is a flowchart of the operation of an elevator
(the first elevator)'for detecting the position of the '
elevator car of another (the second) elevator. The first
elevator constantly monito:s'the actions of'the'base position
detectors which output base position signals of the first and
second elevators. - The conffol unit of the first elevator
stores, as position data, elevator car position signals of
the second elevator when thé first and second elevator cars
-are étopped at the base.positions or'giveh~floors; - The base

LJ position detéctbrs geherate base position signals when the
corresponding elevator cars are at their base positions.
According to the present invention, the base position
detector is provided at, for example, the lowest- floor, that
is, the ground floor in this embodimeht. When the position
detecting circuit receives a base position signal, the output
value of the absoluté v&lue type rotary encoder. is read by

the position detecting circuit and stored in a memory of a



.r

the stored position data. Therefore, the. m croconputer does not.require a-
| arge throughput. Still further, becpygse the mcroconputer only has to
store the output values of the absolute value type rotary encoders at: the
base positions during a power interruption, the capacities of the battery
and capacitor to support the mcroconputer do not need to be large. Fig. 3

i 1] ust hakeScompRtidy Whidsl & istppditedlidy @%Hﬂi:leﬂﬁy thama enbodi nent of . t he

present invention. Serial signals fromthe absol'ute val ue type rotary
encodetaBAcak®r. - 16 - inputted through a receiver 13A toa = .. o~
serial/parallel inverter 15A. | Parall el posrtron srgnals are. retarned by %ﬁl

latch circubech®Beathel '@.’é\ﬁart@ls Adritad 1t RRrafd B LA N s Pimener - 18A. .

As shown in Fig: 3, the posi tion detecting circui't 9A of an el evator has"

Lwo Sy Bk ThyRAGRLAURE Vellhel (e ItRiarPAndodiid dhinar al | el inverter 15A

and a latchcircuit 16A corresp dlng to either Its own el evator car or

anot hep g, ghﬂ%‘%&l%het} anoﬁ??rit'écl e AR M4 t PLEOT B

encoders of Its o evat or are proocesse e correspondl ng

systemg aesto&hee%tc@ R0 RAtdd: Orﬁh%agrﬁosg. Q:VF' efie‘%}éaé ihe.

other evator car are separate y st e menory of t ntcroconputer_

. 4A sel
the se?r%rh‘grg.eg EPety R B rtsia‘%’te%%‘t‘%a‘e”tfm% %r*&?a%ﬂe e ’%erd cet hiﬁt by
| . | ]
175, SCHEERRE st ot ORI B Buis TAAAID G ABALRO o decoder

17A. The ntcroconputer o sel'e ween the two

latch 8'%%%%&%n during a power 1nterruptlon, or even addltlon or -

subtractlcn of_the-count_valuee,spec1f;¢efor pos;tlon ' o *;J_
detection during,a pbwer.interrﬁptiong -Fuft@er, ﬁhea,_ A
microcomputer calCulatés_the_positiQnS'Of_eleVator'ca:s-Only
when the_calculationtis netessary. WhenrneeesSarY:_ﬁhe,_
position detecting circuit_reads.a'current_outputivalue_cf an;.g.
.absolute value_type rotarf eneoder, andfthe microgompute:_
calculates a difference between the_current'eutpq;fvaiue_and_
the stored position. data..: Therefore; the microcqmppter,dbes_'
not regquire a large throﬁghbut. Still fﬁrtﬁery'because.therﬁ
microcomputer-only-has”toastore ﬁhe'output,values,of,the
absolute-value~type“retary encoders at the~base=positions-
during a power_interrugtiqa,-the.capacitiee-of the_batte:yy
and capacitor to support the mic;ocomputerfdo_not need.to_beg“'
large. |

Fig. 3 illustrates a position detectlng c1rcu1t N
accordlng to an embodiment of the present invention, :Serial_;t_a

signals from the absolute value type_rotary:encoder_SA.are-=_



16A by using.the decoder 17A. The current sources provided respectively for
each el evator are connected to the,gbsolute value type rotary encoders of
other elevators, as well. I.n this enbodi ment, connections are nade so that,
for exanple, the current source of the elevator car 1A can supply power to
all the absolute value type“rotary encoders whose:out put values are read

for posbhtLEadeheshbAnabyetBgvest 8h0podet 864180/ pakEYLIE19AnvEReeefore, the
position detecting Circuit of an elevator can provide the position data of

th¢"15§lfvﬁé9£1§éi BEs§E¥oBL€§a%§i§¥ﬁ£Qrreééiﬂéalb?satmStEHSitiO“ data of

i ts"own el evator car, any ti When the mcroconputer 18A requests so. Fig.
4 'llH§£é@i63%§ApQﬁhttﬁ@nd€£§ﬁéh$9tﬁarEHéief&Eﬁrang h@cﬁB@Bﬁ?ﬁtéEbOdlﬁeﬂt-
The position detecting circult of this enbodi nent: has one system conpri sing

a recghyer A3acnBeselRCEl 14A chesEobal LOAT bl elt LRYeEkeEulbAgRNd | at ch

circul 1 éreas the-posftion tlefecting circuit shown in Fig. 3 has
(v QbR e TYTEER A EABTELLIRL e RERCESM AU g ROBLERRUSET 2 of 11
O Uiy 25eRiRI00a LS, frabDEeE®h 86 Bha 4 Y BELRCLE LR STRA Slanal s
OUt DU e BB "B 2UREHUL V3! B 4PEL 02" a6 B Bene T POST I on

elevator car. The outputs of the absolute vélue type rotary

encoders of its own and another elevator are processed by the
LJl.corresponding'systems and the obtained position data of its

own elevatox car énd fhe other elévato: car are separately °

stored in the memory of the microcomputer 18A. If there are

two elevators other than itself, a selector 14A selects the

serial signals from either one of the two elevatoré.- This

selection by the selector 14A is controlled by the

'microcomputer-lsA using a decoder 17A. The microcomputer 18A

also controls the selection between the two latch-circuits

16A by using the decoder-l?A. The current sources provided
v respectively for each elevator are connected to the absolute

value type erary encoders of other elevators, as well. 1In

this embodiment, connections are made so that/ for example,

the current source of the elevator car 1A can supply power to

all the absolute value type rotary encoders whose output

values are read for position detection by the position

detecting circuit 9A. Therefore, the position detecting

circuit of an elevator can provide the position data of the
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CLAIMS 1. A control device for an el evator conprising: absolute yvalue type
rotary encoders (8A, 8B) for outputting &absolute val ues of rotational‘angles
5 thereof indicating positions of the corresponding elevator cars (1A IB)
of elevators built side by side, the positions being along the '
correspondi ng axes of the substantially verti cal ‘movenents thereof; . 10
‘position GeE¥ELaTy aREaRs @, IRhemrelsoraia .nd sibssl Litas vtaielqsos)itlon
rotational angles currently out putted by said absolute val.ue type rotary
encoders @8A38BYE \itish amive edisvatipire azal, uemnyoft e wherattilonahi angt@sputer.. ™
correspondi ng to the base 15 positions of said el evator cars (IA 1B), "*‘s*
respecti véBp, r&ﬂ@eﬁﬂﬁpuﬂxlng el evator car. position signal s. corresponding to
said elevator cars (1A 1B); and neans for generating speed conmand S|gnals
20 (10A 10B) Fag- récmlmusgx@t@mmpmmldammr@qaiﬂdum said-
position detecting neans (9A 9B),-and cal cul ati ng the di stance between: ‘one
el evat or sgrofiAngand amcther emboalimentar (Th3) pwsidivrbatdteddinde
el evator car position signals, respectively, 25 wherein one (10A) of said -
nmeans for cgereist ofg thyiseembodinmetts hgisalohe( 534 deaBlconprargianged to control .
the speed of the one el evator car (1A) in accordance with the distance of--
;fld gnothsceéberauea (Car selBetbklinh]1al bbkibhlpbkbhhbhl Lk drter Gsa L |
and latch circuits 16A, whereas the position detecting

circuit shqwn_in'fig;_3 has two of suéh.sYStems ﬁor
respectively,procsssing the position,déta,OfuitssOWn:elevator ;J-
car and the'éthéf elevator cars In the p031tlon detectlng

circuit 9A as shown 1n Fig. 4, the selector 14A selects the

serlal s1gna;s.outgptted by one absolu;e yalue_type rptary_

encode; frqm_the:serial signals Qutpu;£edsby_a;l the absolute

value type rotary encoders. The posigisn“dstesting_cifcuits

are thus simplified.



19 with respect to the position of the one elevator car (1A) when there is
a need for said one elevator car (1A) to nove to cone to the rescue of said
anot her elevator car (1B). 5 2. A control device for an el evator
onprising: absolute value type rotarx_encoders (8A,8B) for rotating in
accordance with the substantially velfical novenents of the corresponding
el evat or C%EE IIA,IB) of elevators built side by side and 10 digitally

out putting te values of rotational angles thereof indicating

ositions qof the correspongdi ng el gvator rs_(lA |_ang_ t he
goﬁ??spong??g ?§E§Qﬂxﬁ kéé%ﬁék%uf#ﬁ]?? %g?f?%gé ﬁ%@%ﬁgﬁﬁg ‘her eof ; %Sth
osition detecti r \Y ab sy vglues o e
Pot ational angl ??%%tm%Qﬁ% %%E%ﬁt %ﬂggh%%st 3%%’%@ar€6iéncoders
8A, 8B) whgny i H Y 1St _ -BY _ _ iti

( ) ?%%g@;gmﬁgv@ Q?Afu%% ggfu{ce!ehﬁ;%nm iigakase position

detectors ed on positions, respectively, and for

conpari By hapledire ivdliese3ig g1 ofohs 088! tRBILBS rewpoRidilng out putted by
said absolute value type rotary encoders with the absol ute val ues of the

rotational edeglat®rC ¥ares (AN IN) (SFf tdbeP8sOr8Sbufdti sides BBf sai d el evator
cars, respectively and outputting elevator car position signals s .
cor r espondisiget, 0 thei . gpom iehiasrrs hﬁ&ng(é!oﬁ@)theabd:pesphn@in@atecting nmeans
(9A,gB).be;;gS of the substantially vertical movements

thereof;
10 'position detecting means (9A,9B) for comparing

| absolute values of rotational angles currently

outputted by said absolute value type rotary

éncoders (8A,8B) with the absolute values of the

rotational angles corresponding to the base
15 poéitiohs of said elevator cars (1lA,1B),

' respectively, and outputting elevator car position
signals corresponding to said eievator cars (1A,1B);
and .
means for generatihg speed command signals

20 (10A,10B) for receiving elevator car position

signals from said position detecting means (9A,9B),

and calculating the distance between one elevator

car (1lA) and another elevator car'(la) on the basis

of the elevator car position signals, respectively,
25 wherein one (10A) of said means for generating speéd

command signals (103,108) is arranged to control the

speed of the one elevator car (1lA) in accordance

with the distance of said another elevator car (1B)

* c L M S *




*» C L M S * 20 I nterconneCted BY A connecting |ine (.21);, and nmeans
for generating speed command signals (10A |10B). for receiving elevator car
position signals fromsaid position detecting neans (9A 9B), 5 and . .
cal cutating thE di stance between one el evator car (1A) and another el evator
car (1B) on the basis of the el evator & position signals, respectively,
wherein one (10A) of.said neans.for _ eneratin%:speed_c mmand signals is
arranged to H&ﬁprépqﬂﬁPFnﬁﬂxFQﬁ-E%§£Fé°ﬁn8feF 'aPBPwé;eY%§$r1

f*&ccordance -

ith the di f sgid other el B). Wi Lh Ies he .
bosi L1 on of 54k SRETIMIERD L oF T48) SREncPR: skl SBNR odf [ Che 4o

el evator car A JoOo RE {8 .gg$_ “3he ¢ - e 331G i s 15

~ elevator car (é%l_%) .t°3. ' eA%:%n‘?_ro {é‘gvﬁ:}g %%%%P |%fgft§?lc aim1, T/-Vherei n. the
- absol ute val I Qtar Y gegoders (8A 8B) are arranged for rotating in
~accordance w#§ﬁ5¥ﬁ§n£3%§{éftingy'vertical nmovenents of the elevator 20
cars (| Agl Bp and pdicgiditdy Seypoét E6g ahsehevaterl wempfisagt i onal  angl es
t hereof indicating positions of the élevator cars (1A, 1B) along the . . .

correspondi ng axeanolite SHBEENtYBE! Yorery eacoterandias, 8Bp fof, cach of

said absolute value type 25 rotary encoders being connected:-to all the ..
current sour gotadfirgfiih cddevatdance with the substantially. Lo

vertical movements of the cort@SQOn&iégﬁelevatOr
cars (1A,1B) of“élevatoré'built singbY side and.

10 digitally ontputtihg épéplutéwﬁhiueé:9f rbt$tional 3
angles thereof indiéét;ng-pééificné'éfjtheF g" |
correspondingﬁeiévator?cgrs (lgilsjfa;éng theu_i-__:.:
corresponding axés”of_thé substantiallye#ertical:'.;:-
movements théredff= -

15 position detecting'meaﬁs'gQA,QB).for receiving .
the absolute values ofithe iOtationalpangles
Outputted'bi'éaid'abso}ute value ty§§frotary-_
encoders (8A,8B) when.Base_pdSition.sigﬁélé'are
outputted bY'thé:baserQqsition*detectérs*(12A,1ZB)

20 provided-on-bgsé positipns,-respectively;nandyfor.
comparing.absdlute_va;ﬁes_¢f ﬁhe=roté§ionaluangles~.
currently.outputted by:said §b$01utefvélue_type_'
rotary encoders with the absbiﬁte:vaers of the -
rotational angles corrgsponding to thé-base

25 positions of said elevétor caré, respectively, and . . *
outputting elevator-ca#_posiﬁion signals
correspdnding'to séid é;evatorﬁcars (1A,1B), Séid=

position-detecﬁing.means (9A,9B) being: -

. o+ e L M os o




the position det ecting means-.(9A, 9B r'tanged to recei ve the absol ute
values of'the * .C™. M S * =« 2

.C 5 2 _rotét%onal angles outputted by said
absol ute val ue type rotary.encoders (8A 8B) when base position signals are
out putted by base position detectors (12A,.12B )- provi ded on base positions,
respective, 5 and outputting el evat oBOcar position signals corresponding to
said elevator cars (I A 1B),,. said position_detecting neans (9A 9B) being

i nt er connedPEGTEPRRECES &8 Fonnrcting) 1ine (2k)¢o@A%| device according
to.-claim3, wherein 10 each of sajd position detectin ans (9A,9B) is
colmect od to a MEBPScGHuGR SFRLINS | SPetfpSPRRanay SAORGor y having a
capacity reqpr 1o ensyre that said ni yconputer .w.ll store and retain

t he absolu?gbbaﬁ§g 5%?%3%?§ﬁﬂ%§m%d%%egégé?ugggvgﬁﬁg@']atype rotary

encoders (2ARBh <CUIGSRANY YbdLeidly BAEERAL! QBRI igA G POVer
A" ER B i 7k S e

I nterruption: control “device according ‘wher’ei n each of

said posithaR eaiechlatdnFEake (@rseihce BetRBBACHAE BAetatigy OConput er
which 1is supported by a ™20 capacitor having a capacity required to ensure

that said ghel QQANPWRY aMddhext @revdEor eEakn (189 absehd dagilgies out putted
by said absolute value type rotary encoders (8A, 8B) correspondi ng to ttshe
base posit b@ntheuelefratcowr ipdeitighi Sfgnals, respectively,
wherein one (10A) . of said-means for generating speed -
command signals is arranged to control the speed of
10 the one elevator car (1lA) in accbrdance with the
distance of said other elevator car (1B) with
respect to the position of said one elevator car
(1A) when there is a need to said one elevator car
(1A) to move to come to the rescue of said another
15 elevator car (1B),
3. A control device according to e€laim 1, wherein:
the absolute value type rotary encoders (8A,8B)
are arranged-for rotating in accordance with the-
substantially vertical movements of the elevator
gq, 20 cars-(1lA,1B) and digitally outputting absolute -
values of rotational angles thereof indicating -
positions of the elevator cars (1A,1B) along ‘the
corresponding axes of the substantially vertical
movements thereof, each of said absolute value type -
25 rotary enéoders being connected to all the current
sources of said elevators;
: the;positibn.detecting means (9A,9B) ‘is

arranged to receive the absolute values of the

A




25 6. A control device according to clainm3, wherein-gach. of said
position detecting neans (9A 9B) is connected to a mcroconputer whi'ch is
supported by a battery and a capacitor each having a capacity * C L M S
* 22 required to ensure- that saird nmicroconputer will store and retain
t he absol ute val ues outputted by said éﬁsolute val ue type rotary encoders

(8A,8B) corresponding to the b S ti dur,i i.nter ion.
7 O cont r SPHITIRT Grnafes, QULBUEEEONEN S SRER YateE type

d . (8 for.rotati ' : i pals bst i s
Verti Ll movatR EorernchepRbEh,RinsBed SRR ok heR 15 70 T VL

-

el evators buil,t n%]tq_he é;)yeSJJIIQﬁg&ggegl gt BE's)é-?rd]JSs&‘-EitérﬂQi@@é‘i:&fﬁ-'Vfil ues of___ S

r-ot ati onal aﬁ&ﬁ%s ereof -Indrcati ng-positi ¢ of "the correspondi ng’

el evator carg o idH) 'faeigaa__aarbageo OS1%iBHR5, Hedpectibelantially
vertical 15 novements thereof; position detecting neans (9A 9B) for

recei vi ngst harab it ecvdhyeslebatbe bokdipowidlicm@imalsputted by said
absol ute val ue type rotary encoders (8A 8B) when base position signals are .
20 out put t ed JardEEgondbngi €6 salidcetevaltbdAckiy (MAMBRdJ saiBase

positions, respectively, and for conparing absol ute val ues of the v
rotational apgisistion detecting means (9A,9B) being - .-
ihteﬁconﬁecﬁédnbywa.conneqtingaliné;021),j"_
4. -A.GOﬁtr01 dévice'écgdrdihg-tosciaim 3, wherein ..

10 each Of'said posit$on-qetecting.means.(QA,QB) is .
connected to:a:ﬁichcomputer;ﬁhichﬁis;Supportediby a
battery_havingga~capacityfreQuiredjtQ.enSuremthat
said miérbcombﬁter-wili~store{and retain the = .
absoluteavaiuessoufputtgd“byjsaid'absplute-value..

15 type'rotary encoders (QA,SBj'cbfrespanding;to the ,._
base positionspduring aipower;interruption;;i-

5. Afcontfol device accbrdiﬁg{ta-claim-3; wherein 3
" each 6f_saideoéition_éetgdtingsméahs (QA;QBl is
cOnnected'tofa-microco@putegﬁwhich;is_supé@rtéd;by a

20 capaéitor having-a-capgqity required to ensure that - : _C)
said miérpcémputerfwill stofg;and retain=the
abSolute,vaiues output#ed by saidaabéblute.valueq
type rotary'éncoders (§A,BB) cortesb@ﬁding;to~the-;
base_positiénsiduring-a power interruption.:

25 6. A contfol=device according~tofclaim 3, wherein -
each of éaid position éetecfing.meénsa(QA,QB)-isw~
connectéd_to.a-microcomputer which-is.supbbrtedwby a

battery and.a-capacitof.each_haﬁingﬁagcapacity~_

Ry




currently ouLputLedapy sai d &bsol'u ype rotary encoders with the
absol ute val ues .of t'he 25 rotational i'ar , correspondi ng to-the base.
positions of said elevator cars, “riesgecti'vély, and outputting el evator car
posi tion signals corresponding to"saidiel evator cars (1A 1B), said * C L
M S * 23 position detecting neafé (9A 9B') being interconnected by a
connecting line (21); '

for recer yFREIFES %telr “%%‘fxifqgfne?‘%?ﬁe%féé&‘ﬁﬁ%ﬁ%gﬁm‘i%%?% boiti on. det ot ag
nmeans , _ . ati,ng t ' I
PR ol el SOt OEeR S7 (1
sionals, " SaRECLNEh MICEON. Wl WRE) sRbSaBRENTshosener at i ng speed

comand 51 gna ar range o control the speed of the one
elevator- C@Er{%é')@oddlhr%c% d&@%&%%@&%ﬁgaaﬁemb &h@owaid anot her
el evat or car W thTrespect to the position of said one el evator car
(1A) when thgeeruptadiged for said one 15 elevator car (1A) to nove to
conme to the rescue of said another elevator car (1B); and m croconputers
(18A, 18B) fqr siidditrdlhaiakixat Uer Vah leSevatopt ebmprdlsimgyl es- out put t ed
by said absolute value type rotary encoders (8A 8B) 20 when the U
correspondi ng eladsailartec araslyd A e rotery encoders.(8A,8B) for

rotating in accordance with the substantially
vertical movements of the corresponding elevator
10 cars (1A,1B) of elevators built side by side and
digitally outputting absolute values of rotational
angles thereof indicating positions of thé
corresponding elevator cars: (1A, 1B) along the -
corresponding axes: of the substantially vertical-
15 movements thereof;
position detecting means (SA,9B) for receiving
the absolute values of the rotational angle;'-
ocutputted by said-absblute value type rotary
_ encoders (8A,8B) when base position signals are .
L¥= 20 outpwtted by base position detectors (12A,12B)
provided on base positions, respectively, and for
cémparing absolute values of the rotational angles
currentiy outputted by said absolute value type
rotary encoders with the absolute values of the
25 rotational angles corresponding to the base.
positions of said elevator cars, respectively, and
outputtihg elevator car position signals

corresponding to said elevator cars (1lA,1B), said.

LU



t he base posi

to said position detectrng means (9A 9B) so as to read current absol ute
ational angles of said absolute value type 25 rotary encoders
(8A, 8B) and detect the positions of said elevator cars (1A 1B) on the basis
~of differences between the current abso?%te val ues of rotational angles. and
sai d absol ute-val ues of - C ' 24 rotational angles at the

val'ues of rot

tions, each of said m croconputers (18A, 18B), bei:ng connected

-J

base positi orﬁothlonAdGGRFFéPQdé'ﬁaé@ é@@brﬁﬁhgb%@‘gny one of- cI aitrs 1 to

7, wherein the position detecting nmeans 9A) co recervers
(13A 138) " conREREHOPBSERES, ¥ B ORMaRT Lk A tHE (21 05 © fype rotary -

Mn

encoders (8A,

by at | east one ab@%?ﬁ?e 95[

8B); a_sele tor AN for sele ing a serial signal outputted.
g ' Eniend s Rgupt |

absol ute val u 6proé2t YA egr%gg_?,rlng@%e‘;aegdlaléggbé&%g% bﬂverters

"(15A, 15B) for
encoder (&)

recéirving seria rom sa

her than sard

for retaini ngap@rahiehiaicqngl %h@uhﬁ'éttta‘?ﬂ:eb)bé@#ébﬁ%n@ émarralcbei inverters

10

car (1A) and another elevator car (lB) on the basis_

of the elevator car position signals,-respectivelym -

wherein one'(IOA)ﬁbffsaid means:for”generatingfspeed'

command signals (104, 1OB) is arranged to control the'__.H

.speed of the one elevator car (1A) in accordance

 with the distance of the said another elevator car

15

20

25

(1B) with respect to the position of said one -

elevator car (1A)~when_there is arneed for said cne

elevator car (1aA) to move{to”ccme to the rescue of"

said another elevhtcrhcar (1B); and -

microComputers3(18A;18B);foristcringuthe-Q

absolute Valﬁes’ofﬂrOtationalgangles“butputted*byyl=f

said absolute value’ type rotary encoders (8A,8B)
when<the corresponding elevator cars (1A,1B) are at

the base positions, each'of said microcomputers

(18A,18B) being connected to said position-detecting'=

means (9A,9B) so as tofread current absolute'values

of rotational'angies-of said absolute: value type

rotary encoderS'(aA,SB)“and detect thejpositicns of

said elevator cars (1A,1B) on the basis of = =
differences between the current absolute values of

rotational angles and said absblute"valuesiofﬂ'

LT

[

D;

e val ue type rotary.

I I
sel ected by séi%ﬁggge%?gtrn %%5%) B rg?%g)éfr%vé%%ﬁj rfléée% crgrﬂcgrgt)lsa( 1216\9228)5 :



(15A 15B), respectively, said | at'cHif 1s.20 (16A, 16B) belng connect ed
to a microconputer (18A) and whereiin posrtlon detecting neans (9B) has
substantially the same circuit- structure ‘as sai d position detecting neans

(9A). 9. A control device according to ary" one of clains 25 1 to 7, wherein
the position detecting neans (9A) corfrises: a recelver (13A) connected to
sai d absol ute val ue .ty

t
sel ect or (f&’ IW/ ’as]\le:'@“g'ltq]:ﬁ(")@aa; sthePasey 8?15&9&?& ed by said receiver
. t |
seﬁee‘ti IgalAg%Logpﬂie:QJOréw‘%ﬁ?er éﬁﬂrélng to e%%\él?r}% fgff“:?i J?'&%RalgB) for
taini || | :
(158) Qgi W D O RELES By ABLASRIL I (G | Tver e

(18A); and Q) Hidbsai d position detecting means (9B) 10 has substantially
‘the sanme circurt structure as said position detecting means (9A). 10. A

control gdevi ce gee %@gyp@g)oéonﬁé@tga ol @n® Wherein said base
position detectors (12A 12 are provided at- the lowest floors. 15 11. A

control dedoradsoriihiey ewé@xuﬁebeamél 8vpbe 2otaskeighdtatsrs bed with
reference to and as N

(8A,8B);

a selector (14A) for selecting a serial signél
. outputted by at least one absolute value type rotary
10 encoder (8B) other than said absolute value type
rotary encoder (8A):;
serial/parallel inverters (15A,15B) for .
receiving serial signals from said absolute wvalue
type rotary encoder (8A) through the corresponding.
15 receiver (13A) and serial signals seléeted by said
selector (14A), respectively; ahd
latch circuits (16A,16B) for retaining parallel
signals outputted by said serial/parallel inverters:
(15A,15B), respeCtivelf,'said latch circuits
(s 20 (16A+16B) being connected to a microcomputer (18A);.
and wherein said pdsition detecting means (9B)
has substantially the same circuit structure as said
position detecting means (9A).
9. A control device according to any one of claims
25 1 to 7, wherein the position detecfing means (9A)
comprises:
-a feceiver (13a) cennected to said absolute

value type rotary encoders (8A,8B);

\r\!llllcl O O

encoders (8A,8B); * C L M S * 25 a .



illustrated in Figs 1 to 3 or- Fig 4 of the-acbonpanying dyawi-ngs.. 12.

An

el evator having a control device as defined 20 in-any of clains 1 to 11

10

15

20

25

a selector (14A) for selecting a serial signal

outputted-bnyaidfreceiver5(13A);;9

. a'serial/pa#allel”invefter-(15A)ffor reéeivin§j ﬁ:

serial signals selecting by Said'séleétor'(14A);'ah&.g;

latch circuits (16A,16B) for retaining parallel

signals outputted by_Said Seria1[parallel:inverter§{ l"

(157), said latch ciréuits (IGA;ISB) being'CGnnécteﬁfﬁ

to a microcdmpuferf(IBA);-':

and whefeianaid'positiOn:detecting means (931:”f'

has‘substantiélly”the-same'ciréuit struéturefas-éaidf*

position detecting means (9A).
10. A contrpl device”according=to;an§,one'of'claims
1 to 9, wherein said'basg'positioﬂgdétectoré_j

(12A,12B) are provided at the lowest floors. -

11. A control de?ice'fo;_an elevator substantially;f 

as herein described with referencejto_énd:as'
illustrated in Figs 1 to 3 or Fig 4.0f the

accompanying drawings;

12. An elevator having a control -device as'defined"-

in amry of claims 1 to 11;;-='

L

" Rt



