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32 The present |nvent|on relates to a device for. prOV|d|ng speed o ' .
nstruc(l oQ si gnal S for- an el evat Of. _A-speed’ feedback.. control “system has
“previ oushy ‘been empl oyed-in which - the speed of +ht <age of an el-evator is \& .
. fontrol | €d according te deceleratlon ‘i'nst ruct’ion signal s.so that the cage - .
N deceleraHed and stopped at-.desired: -fl.oors. Wit hout exerting unconfortably:-
“ﬁhlgh/acceleratlon or' .decel eration. forces. Recently a nethod has been -
:?proposed ‘t.n-whi ch the speed :f eedback conttol systemi's -ef fected w

“glect roni.c conputer. ‘In the conventlonal et hod, a cage pOSItIO QighdtﬁL
.detected by counting the nunber of puIses correspondlng 1o the- d|stance o
“% hr ough’ whi ch-t he cage has" moved. ~‘Wien t he-cage reaches-a. posi t.i on a -
fgpredeternlned di stance. before " a floor where the cage is to be st opped, by
- fcounting pul ses, ‘the. remai ni-ng di st ance between the position and the ;
"idesired-flaoor. is suctesslvely calcul-ated and a. ‘decl ération- |nstruct|on :

. Jval ue-corresponding to the renalnlng dlstance thus calcul ated is read out
lasa deceleration instructi-on signal.." The cage is ‘decel-erat ed in
d{accordance with. this signal: unt i | -4 s&eps at..the desired floor,. |f the

"~nHX|nun1rated speed of . the cage of thﬁ Evevator i's 90 A mimor hlgher
“jsoneti mes ,t R LEVATOR CONTROL DEVICE"
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5‘ o S . -
sslble to run ‘the cage "at the nBX|nun1rated speed durlng a. peri od, of
ni0g the cage becauke it is. strongly reqU|red fhat- a.. person in the
not be.rmade -unconfortable. Apcordlngry? in-this case, it is neces-
'y that' the cagé run .at a speed (hereinafter referred to as a- partlal
ked”. when: applicable) lower than the rated: speed In general _whet her:
-the cage shauld be run. at- the rated speed.i s determni ned accordlng to
‘hunber. of - fl.oors,-that ‘i.s,” the distance-between floors, .and t'he hi ghest
ced ‘during- arun is S 0 FTppetels f rs. .For _
‘tance Wi th a maxi rrﬁ?ngrgfg%{ns ee&%ﬁ%ﬂ%& rﬂ&@r:rlig'(‘r:tl;ets?ﬁ:e)npart|vjlq:f spfedeyd) may be .
l-oyed for: si BYP¥LALBEr saseriaepertramltoﬁ'e signad s fazy afnR '
ratlons ot her- than_singl e-fl-oor . operation. . Wth a rated speed of 105 .
‘the partlal speed may  'be ‘enpl oyed for: S|ngle fl'oor operation and y
A -floor operation, ‘and the rated speed enployed for three-fl oor operatlon :

mgrg than-t hrée- fhoﬁbeeﬂe&‘&bti%ck Engﬁr%ﬂnsyiﬁw dreld (yrewﬁmlﬂyméens _
S Ingen to'antatt ca Ve t
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- operation' i'sficoatdellled a:eabrﬂliag tbtmedm:gﬂ.ezatimred,na‘ma#moxstmlsrem _
the fi rst T ortﬁgrt l@ﬁet Q Fat ];.l 0%. celgﬁﬁ%@%to(ﬁ%d 'a& a&)é)éixc&?l flcgrs

‘tHe.term ™t oor ~ope Fon
Dgpendi ng on rhtithngtraxprdnnefumd&mﬂqnﬁqylnwhiahs#OQQ%ﬁnﬁiimnww%n the
flfoors ‘may .no BScHBlleEbe%n F& c%fsoreaéée&ﬂ%r d'étn?é’&?oé’q{él@%leéﬁl fE6Pbsed

-tloors is suff|C|ent
S ~in whlch the speed feedback control system 1s effected

'-?.with an electronlc computer.

| 'In the conventional method, a cage position signal
| is'detected by counting the number of pulses corresponding
' 'to the distance through which the cage has moved, When'
the cage reaches a position a predetermined distance
-fbefore.a f;oof'where the cage'isdto be stopped, by
'__counting pulses, the remaining distance.ﬁetween the
”::_position and'the'desired floof is euccessively calculated
_,_and.a decleration instruction value'corresponding”to the
g ‘remaining diéténce thus.calculated is read out as a
'ddeceleration:instruction'signel. The'cage is decelerated:'
"etfln accordance with this 51gnal until 1t stops at the

-gides1red floor.___ﬂﬁl_Q_Lhwjﬁkfk_,f__“

diiIf the'maximum rated'speed of the'cage of the'.
'_elevator is 90 m/min or higher, sometimes it is. =

. 1mposs;ble to run the cage
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.hmun1rat spééd nay be enployed for S|ngle fl oor operatlon How--
'ﬁiﬂetggrffgyegégggghd accordirigly the transportation efficiency is
?unav0|dably | ow.- the cage at a |
i hoi sti-ng notor, Truhning
;ng&g; 2§ngbﬁpt1o§ mn?h ‘the notor generating fuch heaf
1 to
.lemecononi cal . “That : | Thus. s very inportant B
.:.;;Zpeed pggvhﬁgfhte?e Em%g?etﬁl%ﬁggge?%g%&bﬁg ﬁluﬁlmgh% Repled sfevunning the cage
determ
JAccordi-ngty;  an obj B

ESEVLCe |g ‘whi ch the bowf descri_bed
reduced.- . Accordlng 3

el evator control - Sy§£fy“d?%%F&g %kfﬂrﬁg earaeﬁpeeduﬁueretnafterrﬁ&f&&reﬁatg 25

s ' ever, ﬂ

system for such l-ang” f1.0or distance the cage- s ron ‘a ;.

ctlon S
el’'evat or; usi ng -an indu o
Especially-in an AC powered’ R

Thi s operation is i
runni ng-an AC powered elevator -at - t-he ‘maxi num rate

t control .
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the. cage, .and nmeansfor a set of coded val ues;

| d
[control nears incl Uth mare iaeppyedm t ncgbgti%\l?gfeeﬁ d°B8Fr tioan Adjearantd speed.
'feach coded vaIue rePresentln the dista

V.floors \and in 1

n general whether or not ‘the’ cage should be Tun at the rated

~f~: speed is determlned accordlng to the number of floors, that 1s,

B T the dlstance between floors and the hlghest speed durrng ‘2 run

ih 1s also determlned accordlng the number of floors.- For lnstance

w1th a maxlmum rated ~speed. of 90 m/mrn, the part1a1 speed may be

’_“! J". employed for 51ngle-floor operatlon and the rated speed employed
I for operations other than sxngle floor operatlon._ With a rated
'sneed of lOS m/mln the partlal soeed may be employed for 51ngle-_
t floor operatlon and two- -floor operatlon, and the rated speed
employed for three floor operatlon amd more- than three floor _
) operatlon.' The term "s1ngle floor operat1on" is 1ntended to mean
:-that the cage is moved between two adjacent floors, for 1nstance
o from the first’ floor to the second floor. The term "two floor
f_operatlon" is 1ntended to mean that the cage is moved, for in-.
: :_{;stance, from the f1rst floor to the third floor The same con-’
: {fﬂcept 1s appllcable to the term "three- floor operatlon", etc.
- "h Dependlng on the construct1on of a building, the "dis-
'ﬂh;l;ft‘;_fﬁ-'-.tances between the floors may- not be uniform. Therefore, 1f the

'f;_dlstance between adJacent floors is suff1c1ent1y long, ‘the maxi-
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'-“mum rated speed may be employed for 511g1e floor operatlon How-
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mhlch t he control nmeang- I.s ar,ranged so t hat , durlng each operatlon of t
”cage the- control nmeans . sel ects 10. elther an oper ati onafr mpde in whi ¢

#the maxi numspeed of the cage IS r#gstrlcted to- i ts maxi mumrated speed or:
& &1 operat’ional -npde in which the

ea val ue. whicch is | ower-than said. maximum rated speed, the selection ‘being"
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" whi ch .t heddganseoshe nage iis oo @t vihe- ‘pant bel depeed beddi n nore det ai

oy Of segoBiegLy. Uhd WANGR (o1 SEERTTERY 0fs DupudiBEHATT 1. "

=;accordancé°W|tﬁsPﬁéiﬁﬁé§éﬁP|4ﬂ/ &Mt ipavered ebevator sthgdaagr am of a speed
“inssructi ¢ndgestvat abtorcdd Hﬁé‘%cﬁ!éﬁ’ﬁi@rméﬁ/ﬁ e Hinfid tile Ehg5 3is a

‘di.agramo e St,ruction si generating progr.am st or in'the.
r ead- onIyLEEED}§8 ?gfﬁg &ﬁ&ﬁfQQﬁﬁr ?FﬂFQﬂ#ﬂNBﬁ ndabth therig. 2 Flgs
4.: 6 arematQErgeaeuatdmggmmuh:ﬁyamruxhiuedﬁéwgtfanCﬁge posi tion and
_-_cor resloo”@b@@oﬁaﬁ?gainsﬁgg Ii%nm? g :&J val ue, for varipus, conditions; F| gs
d

7TA - ‘7C _are a serres’o
Cat Varyougtt;hesmegﬂmum rated speed provides the highest

1 10 efficiency. Thus, it is very important to determine - 'df :: |
S whether or not the’ cage can’ be run at the rated speed. R
| D et
b Accord1ngly, an object of the 1nvention is to ptovide o
. -an elevator control device in which the above-described.

. diff1cu1ties are overcome or reduced.
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xT mum speed of the cage i's restricted to .ﬁ;




. ! e | | 21 are’a series of flow
-Aravel ling between different flows; and Figs. 8 - 21.are a series of fl °

Achart's -8gssribing in detail the programred, operation ﬁf-?ﬂﬁeﬁffgg_“ﬁr[thW ;
-4insfrUCtﬁeﬁﬁgeneratorﬁ' A preferred enmbod nt-Qf't $'L'hes--réferehcefq" 2
“Ibe descri bed with reference to Figs. 110 6" Lo these 'y?gg-eéfively.i .
“Inuneral’s 1 to 7 designate the first to seventh floors, .respectively

¥
)

t he di stance between the third -

AR Lhe di stancatedsiagrg. EBCohl0QetiadinG, &g sinvenbion, atteriee izecond
iloor 2 which 1o RAAIHAeA anaplevatoremontioseyab | 55 7185 et rd
[floor- 2, which is Rifilided anae | stances between. [he Fogr BA5or .
bRy e i b sl
‘fequal to on& ariot kentrolFuidis iﬁciﬁ?ﬁgié?@%ﬁﬁrgﬁ%%%i%ﬁ gtpred a
Jt'o0 7A.desi gnat ¢

‘{det-ecting car - B . - i.al speed .
{through sevenfh f ﬂasttandeeﬁw?ﬁ%%f?cli?ﬁgrzgg §\<,3\A‘1|38%%£I e cand; in
'fdecelgraplaﬂicﬁeg?éggbggﬁ%ﬁéﬁﬂﬁﬁpls@%%aa is eevenghdusmNEha&ﬂndﬁangggid |
:;ggf;gyggf_'réSpecﬁavbl9Pdiaﬁﬁbn(5ﬁﬁiﬁé é@gGLe¥ﬂEOEon%fﬁljﬂégggJggfécts '
"Sp  *f; ”117 -~ either an operational modg in which the maximum sSpeed

mﬁggﬁa%uqnﬁéﬁggglsggggeegpm roded vadnresr di5F €6€6nt IRgS pHANT

A of the cage is restricted to its maximum rated speed or
. an operational mode in which the maximum. speed of the _
‘cage is restricted to a value which is lower than said

maximum rated speed, the seléction being made in .

15 "éécordance with at least the coded value for'the_first_
- pair of .floors between the floor at which the cage
_IStarts and the floor at which the cage stops, o

This invention will now be described in more detail,-by '
. way of example, with reference to the accompanying
20 3 drawings in which:- ' T
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-op ratlon deceleratlon.p0|nt det ect or haV|ng a smntch 91 an up partlal :
Spé fed, operatlon decel eration poi nt detector havnng a smAtch provided in th
s,cage 7210 a.mai-n cadle, 11 the: sheav&. of . a homs 12 ‘a bal ance. wei-ght ; ' '
rantlnductlon motor for'driving the: sheave o el 1a a pul-se generator--r'.
drgven by. the motor 13- for produeing pulses in proportion to the-speed of . _
thgotor 13, 15 a counter for counting the nunber of pulses provi ded- by’

' pul se. generator 14, and-16-a speed * ‘linstruction generatlng
bice enploylng a’ni croprocessor. The speed |nstruct|on generatlng o
b/i.ce 16 receives the contents-of: the count er-:15-and:i.n_ response thereto

fputs a spged instrBégat |1oﬂ.sslatt_iliflﬁ.loc‘!élO i ot drdl “'&’9 R 09?{'[)/ o

- cohverter 210. "cdbndBuRtNaY pln circuit 211. errlng
rdference nuneral 17 esggnggesg% oF ﬁﬂnﬁh?(ﬂﬂﬁﬁ%ﬁtf&nvnntmnnpf

fses out’put t.ed by the pul se’ generator. 14 and converts the count resul t- T
ito a speed:signal ' [ 0po§ n t eed of the nptor 13, 18 a sub-_"
‘tactor for. producin aES|gna% go??e%%bﬁgaﬁap ofh & sPeEdk dgeiruntiamren the .-
sgeed. i nstructu%‘?i“%’i‘ FoFr weed(dnt phet emeby.tbhesgeltemverﬁ Figl8)1;and the

s1eed signal ‘Vt-, 19 an-. anpl ifier, 20 -an adder, 21 a thyrlstor devi ce- for

applying.a:; flrlng contyol | d voltage to the nDtor 13, 22 a full-firing ,
signal ‘geneérator for proY ﬁﬁ g ﬁ%FBrﬁmrPﬂgtbsgsabsdlﬂ&s&rﬁﬂﬂidﬁxuster in
'ch o Cage ctdgumli eebmering! brageasl 0bedeati 1b Beah 201, ONLEL o

j which.. .
4 | R of the speed 1nstruction generator shown in- Fig. 23

Figs. 4 - 6 are a series of dlagrams showing the -

elevator cage position angd corresponding speed
K instruction 51gna1 value for. various condit10n5°
Figs. 7A - 70 are a. series of diagrams showing
s-the position of the elevator cage at various times for
;.trave;ling between dszerent flows; and

“Figs. 8 - 21 are a series of flow charts descrzbing

- : in detail the programmed operation of the speed 1nstructzoﬁ
' «3-generator. _ '




O PR .
'fthe ‘out put of the cal reglster 1s conpared Wi th-a formerd roor
ﬁﬁlnstruef*en FSA prOV|d%d by: .t he speed iristructien: generatlng

idevi ce 16. to. ..output a stop determ nation signah STP which is *

“1"oaded i nto the speed instruction generating device— Fig. 2 is a block
;;dlagrantshomnng t he Speed instruction generatlng devi ce 16... .The. devrce 16
ﬁilncLydes a ntcroprocessor 16' - . which is Mdel 8085 made by Intel . 'i in-
~Hthe- preferred enbodlnent “However ; i't-*may be a’ “mi cr opr ocessor of - a- :
-?dlfferent type or "a -di gi'tal conputer “The ‘microprocessor. 16. .i's constltuted
.{by an- i nput- port 201 5 ~ (tntel Co. Model 8212), a central processi ng " N
qunit (CPU): 202 (Intel" Co.ANpUefesPeBApmbadimeints oD tHe RRFAH GOV Pl now -

;{tlnEr 203 (Intel Cbbe“@é@&rﬁﬂéé)wi%ﬁbggge%%?¥fnigorﬁﬁ%ﬁ;ﬁ)Oﬁgg ? ranqég%se

“jaccess menory! (RAN@ 205 (Intel
“{(rntel” Co. Model sibguress spferenpst numeraidssilgrtal 79eeayizidie pmgrﬂm-ée

"shomn in Flgur] 3 |sos§eveﬂthnfiggr§eageg BXt 4 andwﬂtu er nor e;
-icoded fl .oor dlstanqes 23a t erelna?ter re¥ rre%ﬂ: tances
/{di stance codeg” 23a>9Eveen; ?3f}°9?§’sﬁbﬁeéiﬁﬁann@ mswmmpm2®he'mhnfdcmnoor

di‘st ance code .are jtsa:icbltlﬁ)evsfoﬁ.ﬁeh floo® BO4S- fbhgoﬁ.oﬂ% %ﬁat f1 Q0T
_;._ atye g éﬁ e fgrf |ch the max| mu rate spe

_ is equal to that between, the second floor 2 and the third
';f”;,yfloor 3y is the next longest, and the distances between.
: l the fourth floor 4 and the fifth floor 5, between the .
”fifth floor 5 and the sixth floor 6 and between the.
'1s;xth floor 6 and the seventh floor 7 are thez shortest and
are equal to one another, - Further in these flgures, '
-reference characters 2A to 7A designate up maximum rated
”speed deceleration Preparation point detecting oams which:
. are disposed predetermined distances before the second
 through seventh floors, respect1vely, 2B to 7B up partlal
B _ '.speed deceleration preparation point detecting cams which
v#ﬂlw {: o are disposed at positions which are closer to the second -
B . to seventh floors than the cams 2A to 74, respectively,
8 the cage of an elevator, 9 an up maximum rated speed |
-_operatlon deceleration point detector having a sW1tch,
L . - © 9% an up partial speed operation deceleration point
.li:'alaIV._ f'-:ftdetector having a switch provided in the cage, 10 a main
. ’~ oable, 11 the sheave of a ho;st 12 a balance welght,
" 13 an induction motor for dr1v1ng ﬁhe sheave 11, 14
,':a pulse generator . ST S




2G; . . "ol ‘Tmo roor operatlon and a floor drstance for -whi.ch
the nHX|nuntrated ‘speed.” running is pernttted (f1-00r d|stances excludlng
je -di-st ance bet ween thé third floor ‘3-and: the fourth floor 4). R
0" " Three'floor: operation -and. a ftoor ‘di'stance for - mhlch the rated
¥feed running i-s permtted (fioor dlstances excludlng -the dlstance betmeen
'e\thrd ftoor. 3-and-the fourth fl oor 4): 0% . For instance, in the case
Fan el evatoor’ havi ng a naxi.mim rat ed speed of 150 mlmi-n, -the roor -
dlstance code for a floor....: ance .of , 3000 . Mmis "00", the floor
- difst ance code’ ﬁBFV%PfQXuﬁhedpgfaﬁctguéaq:Pdﬁﬁﬁﬁtﬁgtﬂﬂ%?eéobb ?ﬁﬁqq;qnﬁgstPhan.f -
"6@00 mMmi's "O" | €10 fd.Qo o
Phan 6000 1 the fhed 92 BB adh el S 18000 cOnh IaPEOM ELAY PR Riber
- cgdes 23a and 3gbphpses ty&odua&ans;es:w?mea gaeexfarro%t 14l osmdlloarad sipeed.
cond floor -2;ahd between-the second fl oor and the thlrd floor 3 are
)1", ‘the flo ‘ndtmtatm (8@41@1'281;312 dgeviice dmslm remiczoproReasen.d f Ther

and the fourth %opr is.,"02", and .the flpor stance codes 23d, 23e g
Bf for the df SP&%H e’sn%féi’-\ﬁééﬁnt ﬁ%“‘tm feyire 4 rﬁf‘te%e?u? ' 9qnF5RtE ©

15Wt8ﬁ2 the__f ' thE Lo@er” 137dnliEn Stetpdn'sl O‘Bﬁeﬁeéd"%u*%%h‘e@eﬁ éﬁ?eé'ﬂsfckﬁer

- - .tion signal Vp through a d1g1tal to- analog (D/A) converter 210

®

(%)

e

Q’CTI\)OL-)

o fand a waveform shaping clrcult 211. o '_:ﬂ'_-' 'r- *'.
_;-~ '_t: : -'; f_d Referring to Fig.- 1, reference numeral 17 de31gnates
I _l ;arconrerter which counts. the number of pulses outputted by the :'
pulSe'generator 14 and comverts the count'result into'a'speed
- 31gna1 vt proport1ona1 to the speed of the motor 13, 18 a sub-
';tractor for produc;ng a signal correspondlng to the dszerence
between the speed 1nstruct1on s1gnal Vp,(outputted by the con-
) rerter 18)'amd.the speed signal Vt, 19 an amplifier, 20 an adder,
21 a thyristor‘device for applying-a firing-controlled voltage . -
to the motor 13, 22'a'full-firing signal generator for producing
.a full-firing signal 100 a‘call register in which a cage call
':and a floor call are stored and 101 a floor controller in ‘which
f'”'j:V-girthe output of the call reglster 1s compared w1th a forward floor
oo - instruction FSA prov1ded by the speed 1nstructlon generatlng
: *fdev1ce 16 to output a stop determznatlon signal STP whlch is
'.ffloaded into the speed 1nstruct10n generatlng device. | .H--*mﬁi:'
R Flg. 2 is a block dlagram showing the speed 1nstruct1on.

"geuerating device 16. The devlce 16 1nc1udes a mlcroprocessor 16'




& » ' ' ' -
-di stances for whlch _

. roor 7 are "00" Thus, shortest floor

-:‘fthe r-at Zg’msgeed runni. né can be permtte?har_t a};/gll‘?gl)? SbSL\d\e?RetpguHLSt

1 1\ ndthethfrdfloor 3, between e

";:88; 4, aand bet ween the fourth.floor 4.and the seventh floor 7.

4 Decel eration i nstr whiichn idaModedr BHEH HldW By iz’i‘@efe@@' %ﬂ%;%ﬁg%gﬁgg

5 t d floor is * stored t

Thboraon of “tne LeRBHHIARET HUBiar’, ) may ibmea mm@g&s“gl?ffgr ,
5P It i's assuned ﬂhﬁlfetleatca:g«peBGrs aatditgfhélh'ddinc}fd@t‘ SrRd d azgc s read
.?the fourth fl oor : 4mhé§o§@8€ %ggg' %d 18" 5edd 3%, hgﬂce Cfa;;; tu2o1
H{out of the" 204 g 3 gRet For ﬁﬁg rmr
4rated speed 7 unni n§Intelt Coiz Mo ed Bﬂrth)he Taentr P Ss\slgﬁ ca'l:cu?a'f%d

‘i nstruction si. gnal ZOZ/IO(Iﬁﬂei‘CG@' eﬁahg‘i” goBSA" uc{aégqmﬂg_{%'p d®eBied port

7 nguni I s out
%6t he_l_ﬁ:nts;gl dp;f)é(ﬁégl ? gmggt 808t 3ntelbgot. hdodely 8155) 17a reTJEF-onl

|
di fference signal memoegp(ROUNI204 tgerghggﬁrg %)?t%tetﬁ%embeﬁa{ Mezg nal .

) t he spped i n p uce |
|Vts gndu fi edpby thgfé%f #?Erﬁﬁgez &YEQ épp?ﬂédanoothWyorSi aohadeca,g%géf
Tin rggponse Q" whiGon tMedebe@212) .t he notor . 13 and accordl ngly t e sp B
the cage 8 are control lled with high accuracy ' A . R

A speed 1nstruct1on s1gnal generat1ng program as shown
" in Figure 3 is stored in the read-only memory 204 and,
| furthermore, coded floor distances 23a to 23f
| _ (hereinafter referred to as "floor distance codes" 23a
15 to 23f) are stored in the memory 204, The f100t
. d1stance codes ‘are as follows '

- "p2n Smgle-floor operatmn and a floor
d1stance for which the maximum rated speed
i .runnmg is permltted

200 "o1t Two-floor 0perat10n and a floor
o distance for which the maximum rated speed
. running is permitted (floor distances excluding

.the distance between ithe thu‘d floor 3 and the -
) fourth floor 4) - :

25 - - _noon' Three- roor hope'ratio.t—l”and a floor
... .. distance for which the rated speed running is
" permitted (floor distances excluding the:

... . distance between the third floor 3 and the
: __"fom:th floor 4).. |

S 30 ' For instance, 1n the case of an elevator havmg a
. maximum rated speed of 150 m/mm, the floor dlstance '
code forafloor.... SRRt T




S T : S . S - . _
;er the speed |nst£uct|on S|gnal Vb reaches t he.’ Ieve1 correspondlng to
vaxi mum r at ed "speed,  the rated: speed i s maintained. © At the same tine,.
hi t he-aid of -the out put’ of the. output port 206, the. fuII-flrlng S|gnal
ator .22 provi des’an out-put to fult-fire the thyristor device 21 so-

(10

that¥ t he maxj num rat ed vol t'age: |s applled to.-th tor 13 and the cage 8 |Sﬁ-
run;at- the NHX|nun1rated speed. The heat ‘gener.att-on and power . consunpt i on’.
of the notort i's therefore-reduced.- ‘Vhen the cage 8 reaches a decel eration

daration poi-gistgkéd o€ mo@deﬁ.ﬁri@ neghrdi $hangfodef@seahbe é&&g tedyof Iaofioélr.
etector ‘9 engages the cam4A to provlde an out put .- The out put .

: t ed. by  thedépeanice rosf riromi DorTgetiEmisong mevicdesd aham §G00Inm d& \'Am'.ch
the.calculatwon of - %ﬂe enalnln di stance is-started. -A deceleration:
_instfruction si gA3f %és&aﬁ RREE tePdendoremnf Ay daﬁsﬁaﬁeénqrse than 6000
-of . tjhe: ROV 204 - Eﬂdlgsnaytputted through the output port . The maveforn1of S
t he Ispéed- instruction signal Vp thus produced by is.shown in Fig.. 4. “I'n the.

o it cae Saa' enksebodign sathing e gt Nty cobbe
' for SIQQIe fI00238 and 23b. for the distances between the flrst floor 1 and the
| ".:second floor 2 and between the second floor 2 and the thlrd floor
| 3 are "01", the floor d1stance code 23¢ for the dlstance ‘between :
o the third floor 3 and the fourth floor 4 1s "02“, and the floor |
.j.dzstance codes 23d, 23e and 23£ for the distances between the
| fourth floor 4 and the £ifth floor 5, between the fifth floor
S_and_tne 51xth.floor.6 and between the six £loor 6 and the.
4sewenth floor 7 are "Oof'.'Thus, shortest floorldistances for_
which the rated speed runnlng can be permltted are available. -
- between the flrst floor 1 and the third floor 3, between the -
'{_thlrd floor 3 and the fourth floor 4, and between the fourth .
f_;' floor 4 and the seventh £loor 7. d_ ' :
- o y. Deceleratlon 1nstruct10n data correspondlng to the
';'-remalnlng dzstance from the cage to a stop- de51gnated floor lS .
n stored in the ROM 204. . - TR __' :
o The operat1on of the embodiment thus organ1zed wlll
'.:be descrlbed | '.; ,,;ffﬂ._;],f:;d'ef f;"fi ' [f B
. It is assumed that the cage 8 is at the thlrd floor

- 3 and a call for the fourth floor 4 has been recelved. The floor

”dlstance”code 23c is read out.of the_ROM 204. The code 25c is

canC Al s 4
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o
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operatron and therefore partral speed tunni ng s sed to start the runnr ng
of* the cage:. 'At ‘the sarretrrre the -out put of the‘full-frrrng signal’ :
generat or - 22:is zesoed.' Simlar to the above- déscri bed case, t-he -

“faccel eration i'nstruction' signal Vai's pro- “duced ‘as the speed" instructi-on

4si gnal Vp so that the speed of the cage 8 is-controlled w.th- high accuracy.
_ivmehythe cade 8 realf3%.a 4ecerdinglom wbepa?ammmmrnatddI§bee¢wfuhﬁ2?g1ﬁed
adis-"he Lo f .

| - utiizneq sl ohA LHe Qe fllo(rr(e) St&%{ sé*e Vﬁe:.xﬁé:%% ion signal

.iengages the cam-. .2B to provide an outpul as
calgcul ation of it he Yemapsi fgcatsratden dnataucddon pignad dfatimrcalculated’ by

Jjinstruction signal tﬂeceéﬁeeaingbaaefs%:hﬁe&ﬁmﬂlzaizt%a SN st £ 68 ety ugh
dsimlar to tHe abov %egﬁi_eggd case decel eration instru tiron signha

4 \d conpar ed wi t h*Bfe
the' ;ccelrrgrat ion insyrthiéi conseghar V7, smeprgﬁ,\@g&d,lﬂé%dtﬁ%gt) \%nogged bISOItI%:-ng
1206, 1f vd <~V ecel t|on|ntruct|o na I S pr

{output port 206a Tﬂ% gﬁ ?gf PEPIFRC PEFHEST ?Pr% gl W ﬁﬁﬁréﬂe -
‘1the partial * speedspeedi igsisushbon isighiad VS pmm/mydaaféléaﬂderactor 18
-joperation i's sim | aieyaﬂﬂfifié I tghghgm?ﬁg_ te:r? %bet vveena%t c{Itoug @?‘Bp

‘1 The roor di-stance codes e opera .
{fkoor are as fall OV\F:hY{h?tOBI dgv&c{al Bdr iupe‘reatpromseartd fwhdah cihsd aerpeaeq;aﬂe the

02" .. Maxi mum r 4ho6o5Pe§UanRendbbolihBly $hadlsgel LiO%ff_ WY Fd L £eke

'fttoor drstance code

ePQEF ﬁ°i5nst Ther ispeest ignal Wit 15 ronkputied

controlled with high accura.cy, '

'After the speed instructzon szgnal.Vp reaches the
~ level corresponding to the maxzmum rated speed,_the rated
"speed is maintained, At the same time, with the ald of the
* ' output of the output port 206, the full-firing 31gnal
'_rgenerator 22 provides an output to full-fire the thyrlstor
- device 21 so that the maximum rated voltage is applzed to
~ the motor 13 and the cage 8 is run at the maximum rated
'speed. The heat generation and power consumption of the .
motor is therefore reduced. When the cage 8 reaches a
o ___ﬂz”.deceleration preparation point P1 a predetermined'
ARV L distance before the fburth floor 4, the detector 9 :
I engages the cam 4A to provzde an output. The output -
'5} is detected by the speed instruction genereting device
- " 16 as a result of which_the‘calculation_of'the remaining
" distance is started. 'iA deceleration instruction signal
. _’:h.Vd correspondzng to the remainzng distance is read out
"P;,g of the ROM 204 and is outputted through the output porte

ote]

e aa
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oLk or Iess Partlal eed. operatlon c) Tmp roor operatlon and the sun1 (E;g
of - éloor dlstance codezpls 02" or .nore- I Maxi mum rat'ed speed opeEetlon 4
7(d)g Tmp f1 oof opefatlon and .t he sun1of roor di st ance:codes is "01"

| ess "Partial "speed operation ( 8) " Three-or nore-floor operation -

thtnun1rate speed operation.|n. t he ‘case- mhere\ﬂngn wi th;the partlal ,

spegg opera-; tion, the running.distance is relat. y -long as for instance,

in ~pnn|ng the cage between tHe fourth flcor 4 and the sixth floor.6 or:
nhetheen the fifth floor_ 5 and'the seventh floor 7, * = the maxi mum val ue

V2 bf the: speedTbﬁsY§YR§QQﬂ1°§lghajsnﬁsd:;nﬁarnctiqnrumznallgptﬁhud<pmaaueaan

bY heg-val ue Vi To mum_r peed running as shown in Pig, 6. If Va <
"t he accel’ erafngﬂ%wqﬁ i} %ngl n si.gnal Va.i's produced as tHhe. speed . -

' tion sighal VP Wigheehel e Lakj Qned st tlod'f”
n;:JCVdol sSP?ow ded as I{nhghgpéeaeéd/@lw}s#%uéplgoﬁg gna I\%gsf’fﬁﬁta 8Tt e N
gcade . .S. The mowed monthal secdRd of 1dd1 BRECELsH IBRthASE M &idd Q%a ggniiéaava o

i s fset so that, when the cage 8 reaches a position - predeterm ne
i gt ance "L bef o?’étaP%t%}G- d@g 4hhi edliel code 28e imdwis for ssirdglei-gnbby

8 e di st The -decel erati on i nstruction
gle ﬁgfr%e?st 2:18#] a‘f“ﬁ‘nél" ?ﬂ%’é‘i}%’rﬂﬁ Qera%h%Pereé(rﬁuﬁPh@gd#%t%rdegbesm
cage ahd a §Eé¥¥d¥%¥d§n3?eghélégﬂe. ARefrd % fie %{EQ Ithéry%tp%% o? ghe

full-£firing signal generator 22 is zeroed Slmllar to the above-

. described case, the acceleratlon 1nstructlon 51gnal va is pro-
'eg.duced as. the speed znstructzon szgnal Vp so that the speed of
d,the cage 8 is controlled wzth hlgh accuracy. ‘When the cage 8
1 | -; f - ::;reaches a deceleratlon preparatlon point P2 e predetermined. dlS-
he | ﬁ 7+ tance before the second floor-z the detector 9' engages the cam
' .' - 2B to provide an output as a result of whxch the calculation of
h .the remalnlng dlstance is started. A deceleratlon 1nstruct10n _
;51gna1 vd correspondzng to the remalnlng distance is read out
 similar to the above -described case. The. deceleratlon instruc-
.:tlon 51gna1 vd 1s compared with the . acceleratlon 1nstruct10n 51g-
Ll nal Va. If Vd > Va, the acceleration instruction signal Va is
'fpiprov1ded by . the output port 206, If vd <‘Va, the deceleratlon o
i”_lnstructlon s1gna1 Vd is prov1ded by the output port 206. The
| 'h?hwaveform of the speed 1nstructlon 51gna1 Vo durlng the partlal a
'--respeed runnlng is shown in Fzg S i _ ’
: éi-:f;;“13 SRR The above descrlbed operatlon is. 51m11ar1y appllcable

" "_7.to the operatlons between other floors. The floor dlstance_codes'p

v
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R e , .
he vol t . are varied, position f-eedback is- considerably posi- nce-
|vely effected wi'th the aid of .the ideal -decel eratjon instruc- tion.signal
vd: Accordlngfy, ‘passengers feel. no dlsconfort and the cage reaches L
_desired floors stably-at all ti mes. nce : . .. ... - As the
accel eration. i'nstruction-signal Va: |s conpared on: . owith thez' )
feceteration’instruction signal vd at all tines, thescage can.be’run at the o
'“ﬂlghest speed whi.ch can be “provi ded ‘for-a ‘gi ven-fl oor..di-stance.and which is
_ﬁallomeble for: confor § Therefore, the operation efficiency-is =~ .
-3 nproved while the he:ﬁ éﬁn%?%ﬁqtdﬁnénﬂrmvaarsmmsﬂmr% Qf stBp EPLQF L3
are mionimized, VM|Ie&nhgw§nventlon has been:described with reference to tﬁ@,uﬂ

"icase wher e . the cage i-s noved. upwardly,  the technical  con- cept - of the :
dingvention’i's S|n1larly appllqgglesgg jdu e wherg. the'cage i s noved .
‘downwar dl y.. Next, the speed |nstructlonqa§%§raP?ﬁﬁt%ﬁﬂléﬁé %6°QFI¢1SQﬁace code'
_{described wi'tl réference to Figs. "02" t.q Maz@nhR il spdie, Speed
wil F86 U555 ond 16 0

[ nstruct I on g nerati ng- deVI ce, 16 oper ates . in accor ram as

'shown in Fig.}8 whi chi s ‘st ol | $lagle - 208pe ralion ahe @PUéfeafg%agie cod _
_factlvated in/Step 801, |n|t|aI|Z|ﬂ¥gls aytormatically carried out 9 e
1802 and.thenj - -interrupt pending & 28 8&d- $f1EinﬂeaSOSpeedﬁapbﬂﬂ&aoﬁor

SRR tlallzln .- as shown in. Pig) Oy d 901 fo initial -

seeting, Steg 902 for stack p0|) nter S;%__Bk#ngﬁeé 9384t B£e|%M rfllpbrné:sktance
; E%ggse and.St ep 904 f.or .St.artl rapdelse ignt @z it nBQ-%' Od. Cr?&irm%lm tragga. speed .

. operat1on

'11-(d) tTwo-floor operatibn-and-the sum of fioof distance |

N .-codes is "01" or less ces Part1a1 speed operatlon
: . .'(eJ _Three or-more- floor operatlon «+« Maximum rated
TR o ,speed operatzon _ | |
- In the case where, eéven with the partial speed opera-

_tion
s the runnlng dlstance is relat1ve1y long as for 1nstanc=

.- in
| Tunning the cage between the fourth floor 4 and the 51xth

T TP

£
loor 6 or between the fifth floor 5. and the seventh floor 7,

. the ‘maxim
um value V2 of the speed 1nstruct10n signal Va is main-

ta;ned slightl |
s g Y lower. than the value Vi for maximum rated speed
_ lng as shown in F;g.l6. If Va < Vd, the acceleratlon in- -

. -struc |
tzon 51gnaI Va . is produced as the speed instruction 51gnal

VY wh B
R ile, if va > vd, - the decelerat1on 1nstructlon signal Vd zs'
prevz
ded as the speed instruction 51gnal Yp 51m113r to the case
of F; s B
2. . The i
o _ max:mum value V2 of the accelerat1on 1nstruct101 g
b ;aal Va_ls set so that when the cage 8 reaches a p051t10n kY

s
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'10 |Ilustrates the executlon of the f.ol .ow.ng prograntmhen an_g S (fi/
'rrupt i's |n|t|ated by the ti.nmer 203 in St'ep.-1001. .. That is,: the. program

:|ncludes Step 1002 for.counting the nunber of |nterrupts - St ep 1003 for - .

“and

t he
el e
~for
I's -
ein
deck
~cal
120
H det
sec
inc
atde

cal

nce

ion

ird. fT'oor calculation, Step 1004 for remaining dlstance cal cul ati-on,
St ep | 006 for pattern calculation.  In. St ep 1002 -f or countlng the .

r of interrupts, as.shown. in Fig.. 11, it. { det er ni ned | whet her - not'
el evat or - was started in Step 1101:,, ‘and. i'f_fhe.el evatotr' was started o
val ue- of: a vari.able T i ¢rease one in 1102 .
ror is in Pledersopined disEanfe sletvfotra 37 Eopeg 1@aafi63£1°arep thosase
forward floqr sgabGrkatidSa 4R ELYn:Bufh Senel AlRaflebal | Vhen it
eterntnedrthag t was start bké%?¥ %gh 120§s|§ e%fected T f

5t ep 1202-a St op.-deci st derceleoitimda.nsttliacsiateszgim‘alf VagiflafN iideal
ded in Step 1203. If ELYN 1, then Step 1206 for early notching

cul atioh, i$ oBff ceTeesPOnding YN the remainiagedistanye betwpen 2the |qagst ep .

h f .th d t 9 t d d wh t.h
ectz)r_eQ__olpgrgt D aostss- %:ft 588 ELASH s TRSERFOn AT Ley FHB QLG fle.
ond  t'hr.oug Z‘?ﬂé\/\xbli'ta% O%rleaesﬁ V\ﬁﬁq ELQ&’EaQPSﬂsf ES&%?@ Fégﬁtﬁzjr ?8351

reased by jon en t evator e sto state (not

-flag ELYN, i Tivelyt sfﬂedadsteerahlm aild alf Shepza.éwﬁ a‘eeele@atyomomfsltlﬁw- |
culatlon i¢ illustrated
-+ 1" tion signal Vd Accordangly, passengers feel no dlscomfort and*'

o

the cage reaches desired floors stably at a11 tzmes. |

_ | As the acceleratzon 1nstruct10n signal Va rs compared_
-ﬂwith the deceleratlon instruction signal Vd at all tlmes, the

cage can be run at the hlghest speed which can be provided for
T a given floor dzstance and which 1s allowable for comfort, etc.
"Therefore, the operatlon eff1c1ency is 1mproved whlle the heat

generatlon and power consumptlon of the motoT 13 are mlnlmzzed

_ Whlle the 1nvent10n has been descrlbed with reference

o to the case where the cage is moved upwardly, the technical con-.'

'cept of the invention is 51m11ar1y appllcabie to the case where
5.jthe cage is ‘moved downwardly B
| Next the speed 1nstruct10n generatlng dev1ce 16 w1ll

L be descrlbed Wlth reference to Figs. 7 -~ to | 20 in more detail.

The speed 1nstruct10n generatlng device 16 operates
-.;iﬁ accordance with a program as shown in Fig. 8 whlch is stored
"if;in'the'Rdﬁ 202. When the. device 16 is actlvated in Step 801 |

*f_lnltlallzlng 1s automat1cally carr1ed out in Step 802 and then

. L)

s, ectere
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.fflod A /|n Flgure 13 in detail. First, in Step 1301 a floor
ﬁélstance cqge CFDL. for*a f1oor’ ahead" of ‘the’ flrst “fl'gor “and- a: roorfu:;n*"
'4:|stance “code CFD2.for . a floor ahead-of .the 1:second floor are read out- of

a' table stored in the ROM 204. For instance’in’ the’ case where ‘the cage is’
ved ;e - - - 10 -'upmerdly fromthe first floor, _the codes 23a and. 23b -
:;twe\extracted -and.. CFD1 = "Dl" and CFD2 - "01" .-are déPerntned in Step 1301..
SWth[err] as is clé 1302 and tep 1304-i's effected. Since
gD = 01, the. prStleé%%@ §* 1808 i etade ggewos. aB8eprO2 chbmni-
s apparent fromtheigdess si rtdgogﬂ 0. Shep,l p.1307 - '
“{s=carried-out. In- Step 1307, the ?g*rl\/\g?dﬁ% o%r’ P’f%es g[tew ?{ﬁaf%‘t BAM 1niti'al
{Foor FTA [ert] 1, asttiigs «ftepesop £6F Sstar¥epbShver ket %‘d

_: loor).. Wth 1/2tF [err]the -decision in 20~ St er f%oé“?é 535 inter-
pécause of "t he;deci EPBT'n madcasdessen Stdatftb:posomﬂoﬁmrth.ﬁgt tm;s ﬁﬁ&r@ﬁ@' penod

'1¥ CFD2.=""01* {10 Th ore, the process in :02.
“Btep 1307 i s «qarrie outogztd'mfﬁeagﬁ/vard fl oor. s still the second fI 0OfF :
t to si-nce the early.

~Bo long as-tf ferr]T, the flag ELf@Jif% 3tfﬁ ﬁ%n%&ﬁ%ﬁtFPBo? Igp%xﬁq&&pugea

potching oalc Iatlon i s not ca r|ed _
dna T - pregean Génass IPOErrupel 18014 NG t an '

tat ed speed Operatlon i s determ ned. Tﬁgﬁ in Step f§?1§§ féfne QP ng™ | SteP
Ny nstructlon |F out 10 °1¢|1That 1s, the program 1nc1udes Step 1002 for. countrng the

' ..fjp ; number of rnterrupts, Step 1003 for forward floor calculatlon, _
h; Step 1004 for remalnlng dlstance calculatzon, and" Step 1005 for
.fpattern calculatzon._ In Step 1002 for countzng the number of

:_interrupts, as shown in Fig.. 11, it zs determlned whether or not
n;the elevator was started in. Step 1101,_and 1f the elevator was-
__.started the value of a var1ab1e T 1s 1ncreased by one in Step
1102 - If the elevator is 1n the stopped state, the varlable T o
"_:is set to zero in Step 1103. C ' T "
) e a Step 1003 for forward floor calculatlon is 1llustratedi
_%f:.cln Fzg. 12 in detall When it is determrned that the elevator.-j
'"-? was started in Step 1201 Step 1202 is effected “If in Step 1202;
.;ﬁa stop decrszon is not made, the state of flag ELYN is dec1ded |
| “1n Step 1203 If ELYN = 1 then Step 1206 for early notchlng
ﬂt_calculatlon is effected If ELYV has been reset to 0, Step 1204j

e is effected . In Step 1204 the operatlng state of the detector

9 1s determlned and whenever the detector 9 1s operated by each

._of the cams ZA through IA prov1ded for the second through seven*ﬁ

T T T e ey o . - smer
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p tted FurthernDred in. Step 1312 |t |s deterntned mhether or’ not CFDl

tterr ‘GFD2 i's 02" or.nore. - ln“this case, *02". Therefore, the
forvard-floor is ohanged frontthe second roor to the th|rd floor. ~In, . s
_-cong%quence as shown.in Fig. 7B, "FSA ip Swbjected to eéarly- notchlng Step -

' h ni ng. di stanree-.cal - culation will . be descrlbed
f&??4’Ig;epgpigrgpngl;.elzenabhenglt i s decided that a st op deci sion has - =
beerf made i n StEhoousi, thacfornaedoflbbag iRAGrius tioms BSA( | |1rs Shorelddy | f

[t o 0, the stByuenel fhed BAC beeUStetTiicds RubhSedptleaSuth ek Gioe It

i's: Bassumed that” t he |'S aneZ Porm th S Fr8he S
rgsfonse to thesE%FFeégr the feﬁgtﬁLgNoés sefis taad d@séﬁﬁ@edQOﬁhfore the -~
tﬁé%: d speed oper ati‘on -has been. deterntned and LONG = 1 has been set in Step
220 -Ther ef or hf é ess in Step 1404 is effected. -Wien the cam-4A. S
for fthe fourth ﬁ% ?@ dEPECERELY °B§°Phégdéﬁé§véﬁt90m Assidd ustomtedsal ue-
Fipg1} corr gspondjiw Figote 13 siﬁndétbﬁlv\/e?’irbﬁe eﬁnsf:/énallgollhea' %l? f ;gt E’ZG.

: ere ning dis
B P e S PR N o LR R
“ar el di sregar decand "hef koot ed i starceocddat CBDH2t hercaurmebrlahlegdl wtﬁq-ﬁ_d as

Ar fin Step.

- i ni,n ta :
p(in Step 110, TRl EFSSE dreStRREGhE‘oF RTLEB]e! BERF RO A e d b
“flobr is calcliZfed EQT sinstamee. 1nh§hproaeeswhar6tehelaﬁgefdm piviedy N
‘©calpul atijgn i s d#héiﬂwylffbﬁ”éheléirstthEOQEtEﬁg‘Eggeghﬁgge nﬁrf¥§ the
etevatot p' are extracted and CFD1 = "01" and CFD2 = "01" a
r b ' f? : determined in Step 1301. With 0 £T & 1/2tF, as is
| . o clear from Step 1302 and 1303, Step 1304 is effected. .
Since CFD1 = "o1", the processes in Steps 1305 and 1306
°t b 15 'are omitted as is apparent from the decision conditions
O in Step 1304 Thus, Step 1307 is. carried out. In Step
'i.1307, the forward floor FSA is set with a start floor
FTA + 1, and therefore in thls case FSA = 1 + 1 = 2
- (second floor). With 1/otg, € T & tp, the decis1on in
20 Step 1308 is carried out because of the decision - _
' - processes in Step 1302 and 1303. In this case CFD1 +
CFD2 = "01" + "01" = "02". Therefore, the process in

;d'

02 | ° Step 1307 is carried out and .the forward floor is still
-} - the second floor. So long as tf € T, the flag ELYN is
'25  reset to 0, since the early notching calculation is not

1 - -carried out and the forward floor is calculated in

4 I . . 'steps 1204 and 1205. A flag LONG is set to 1, and the

__ﬁ_rated speed operation is determined. Then,_in Step 1311
;j'the fu11 flting instruct1on is out...” = L :

th

LA T
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';ls |n the st0pped state (Step 1501) . f the eIevator |s i'n the: stopped _
istate, Jhen In Step 15D2 an operatlonal't=.='- ' - “mode flag MOD:is set. ({1
fto a standby nDde o1". If I's not.in-the stopped- state then in Step RN
11503t he .state 5 Jof- an arrlval-tp floor relay s ‘sensed which.is ~ R
jde-.ener gi sed mhen a pos|t|on detector (not: homn) sjsperated by a.cam'(not &3
fshonﬁ) ‘whi‘ch is .disposed in the I'i.ft. path- and LN th ici nity of. a roor at

dwhj ch thescage is requested to stop. If the reIay has been 10 . .
{de-energi sed, then phetdd agpwﬁ};eﬁmcsﬁt t t

{mde *05". In- Step 1:,L505 the state of. the'af QESER]ASGI% s?'tdf'gc‘ri?{n%*na%e %Pth?r or
{has -beeén set .to.’1,. 110% CEDL. ¢h6FP2nks M2y dirsherees dal eHLStEg%e | 1 S4QP3P04
‘Jhas -been started, the decel i on pattern 15 extraction process Is -
jcarried out in St ep i's’ff% 0T&peh 5%’7“‘13§'da fleori e hangddt roni mihey skkendt flcor
.’ef an B R n de MOD. If MOD = 01, Step 1508 for .

4 N standby m?fgiggogjésésgjl sﬂexf ?gns%%uencfe VBB sheyxn 1&5381561})#5?&'
laccel eratiion node pdseﬂﬁgetSe&f{@Q#ﬁdy hBt&hIhEo - 03,. Step 1510 for
lconstant speed- npde process is h ef fected. . | f .MOD = 04, Step -
41511 for- decel eration node p$tmesls)0i4s fotf petfukminfy WRD rexﬁ&n:.%tgeldlﬁal@cé %a1-

I

qis . - arré"\éa tOf{ljff mode process, is effected. -Finally,
Istep 1513 dat a VPT THAEAER; BT Pa re (e SEFAbRY it cefeTencetes Flg.semeswmén it
. processes have beerlsa%e@aéasﬂt’& a stop decision has been made in Step 1401, the

_,'. state of flag RAG is sensed (in Step 1402). 1f it is 0, the o

"'status of flag RAG is determ:.ned 1n the next Step 1403. It is

P

Zé_p', j_-‘assumed that the cage is moved upwardly from the flrst floor in

. ?response to the call for the fourth floor. As was descrlbed

: before, the rated speed operatzon has been determlned and LONGla 1
: has been set 1n Step 1206 Therefore, the orocess in Step 1404 |
| is effected When the cam 4A for the fourth floor 1s detected
o ’.-_.. '_-by the detector 9, in Step 1405 a value LP1 corresponding to the
3:,fi;'-pd'; o o dlstance between the cam 4A and. the level of the fourth floor

' ' _'is 1n1t1311y set as the remaanlng dlstance RDS The flag RAG 1s.

~.set to 1 (J.n Step 1408) and the processes in Steps 1403 through |

.. : ‘.'._"'.1408 are d:.sregarded Thereafter, the content 0f the counter 15
, _' ! 1s 1nputted as Ar (1n Step- 1409) and Ar is subtracted from the
' o remalnlng dlstano:e RDS (in Step 1410) so that the remaining dis- -
'._-tance to the 1eve1 of the fourth floor is calculated at all t;.mes
' The process in Step 1005 for pattern calculatzon is as

o shown in FJ.g lS It is determlned whether or not the elevator
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1S, 25 Flgure 16 i's a fIOM/chart ShOMAng detalls of Step 1506 for : -
“per prntng deCeIeratldn pattern extractlon process. First,-in Step 1601 the
- sunkdf ™t he remai ni.ng di-st.ance ne- R nd the: top address VDL -of. the
. dec@lrerati‘on: .pattern -table stored e ROM 204 is set.in an index- 30
-reg'Ster In the next Step 1602, deceTer—T'on pattern data is extracted

o f n addrbs gl GHeE t ') 1 gNghd S a
dregmll 2r ation pgttg‘ran Vm%%ﬁslgrée eter(rrt§%éd g%%‘r’;sglg E'h% ef&ﬁ/%ggr n
ceht eresabionad

‘Fi gures 17 thriGué:Ill‘eZquq ot 2w tEhemoln ndtemel 20
T opefation- ode mpdec £3%@S MOD i nast abw Ve, sfam &adém@r"thrfcratsats of -

el oy ol PR, Nt iR S 3, el Spichue bR ©
..02 (Stépflngﬁ amdFMKiﬁakﬁxdilIbos £f$£y io Qenfeguwhi?B $hows ;hfhe- B
varlabie T cal SoRERETY tHed BB WAk TRor Jr i et tog, SBoRHYL 5 1" |
accpleration pmesratet@th}e d M|G‘nqmesh¢m)< vhicht &8 dikposed Sneph2802
~the accelerath?£Q? aﬁﬁfﬁd (ﬁ?“&fﬁéﬁ%ﬁ%{@@‘Qvégggfe§§ WRehatqd by the..ra

_ind=x register IS store ern
__g -cage s requested to stop. If the relay has been
£ . .._10‘ de-energised, then the flag MOD is set to an
e | - . arrival-to-floor mode "05"., In Step 1505 the state of

the flag RAG is discriminated. If it has been set to 1,
. i.e. if the remain1ng distance calculation in Step 1004
" has been. started. then a deceleratlon pattern |
in | 15 extraction process is carried out in Step 1506. Step
| ' :p1507 is a routine for determining the state of an _
- operational mode flag MOD. If MOD = 01, Step 1508 for
standby mode process is effected. If MOD = 02, Step -
1509 for acceleration mode process is effected. If MOD
20 = 03, Step 1510 for constant speed mode process is
he . .effected. If MOD = 04, Step 1511 for deceleration mode
o "process is effected. If MOD = 05, Step 1512 for
~arrival-to-floor mode process is effected. Finally, in

"..
e

\4

is p )
. : '~ Step 1513 data VPT is applied to the.D/A converter 210.
. Thus, a series of processes have been accomplished.

.25..p_Figure 16 is a flow chart showiag'detaiis of Step 1506
s- - -for performing deceleration pattern extraction process.
e g First, in Step 1601 the sum of the remaining distance

mg?m ~~ RDS and the top address VDI of the deceletatlon pattern

i . table stored in the ROM 204 is set in an index

r t' _ 30 d_ register. In the next Step 1602, deceleration pattern
P data is extracted from an address indicated by the
';rfﬁﬁftédiadindex register (HL) and is stored. as a deceleration -

.- pattern VDG, in a predetermlned address of the RAM 205

.".
s -




A ' R St e
15 1803, the state qf the flag LONG is decided. In this-case,” because’ -,
of* the ‘r‘at éd speed’ operation, the flag - LONG has  ‘been set “to’ |, and -
therefore ."Step 1864 is etfected;;.ln}?Sﬂepq:1804, the pattern VPT is ..~
-conpared with the rated speed VLR |f. VPL.>\AR then in Step 20 . - 1805 . -
_'QPT;T$x§eT'TO.\¢F§'f? é%eg ﬁﬁQG, the flag MOD i's set to @ constant speed
node "03". . On"the © gites thtﬂusheZbaaeeoflogr&hgktgpgggwqur% ion
"(LONG . 0),. VPT.is QQn#ﬂuExiaftfh@.gﬁé ? §@$A%8§er than the ratéds
thenext Step 1808,ghoye, pLONLIQI 1S € Fie ed°S% PRatespesdmentionedxceed
CYAM - I'n-Step 1809, the decettrt Z)ns‘kﬁiﬂ etle \@htentonpar gge-wsggnggg sde.
i pattern VPT. |f VIPFQeasd. WKT io s¥eped8ifed hend | fgeMD is sel [0 4 dee
' eb® 1896 te bhet reded

| Peed VI Khal 27400, o1 $Bnede OB COSPELENEY. LFLO
oL,
G

~ Thus; the accéyepa%kggaggﬁwé . | -
fhe pattern VAT | <rhekd ta oo T“é’%?&t peed LE TUPLEN b £148 pove 15
_Fonpared with/VvDC. If VPT >"VDC, / then in Step 1903 the flag-MD is set
g R G A e M W el P NP O U
BGCEEE 12 iny e BeCEuaal ot ko b o o
.of th_e._ rat edlﬁp,eedcé) eratfo v ERE 01, &he shmr effo_rtehet %ﬁ@ﬂlé iging

T _CUIated In Step 1002 and the top address VAT of the

: ;j-l acceleration Pattern tab1e is-set'infthe'index regist:
3 u'(HL).-In Step_1802,:the acce1eration patterh.déta is .

.~ ©Xtracted from an.address indicated by the indegx

15 zfzggst:;_(HF) and is stored in the pattern VPT. Ip Step
| . _:.césef 5 e state Qf the flag LONG is gecided, In this.
__LOﬁG,ha:c:usg o£ the rated speed operation, the flag'
oot :en set to 1, and therefore Step 1804 is
o 'wiﬁh thé.f : 3tep 1804,'the_pattern VPT is compared
2 1805 voe ia.e spegd VLR. If VPT ¥ VLR, then'in-Step
° 1605 S set to VLR. In Step 1806, the flag MOD is
J_?et to a constant speed mode "03". On the other hand,
“H_;:.theﬂgase of partjal speed operation (LONG = 0), V;T
. - compared with .a value vaM lower than the rated |
-Spegg.;ln‘the next Step 1808,..... R a

N i i

eed. In.




:rnst?uctron output is turned off ' In Step 2003 the deceleratron pattern

pf

-er rzed

~at_ which

S the. |nstruct|on pattern is nade negatrve |n order to ';--
HVE- t he roor-arrrvaI per f ormance of . the cage of the el evat or.. o
d-ingly,
:for settrng the pattern VPT to an arrival
‘r§ed out.
f.d- ance wi. tdonttlrell hy enfifeanedt be fROVPdi 8569 qro1CettesedVANL arla Shep
ed by codrn%{the di stance between the floors are stored, and, with the.
at -| east

in the arrival -to-floor node. pro§_ s in Fig. 21, onIy Step t?j;-
o-

‘As' i s”apparent from the above description,-in

&sc eddmleéarepntmtrermstmﬁatt mareérelﬁembeematnem .

» ca nd t ch is to stop

Lage is runt‘;sbg'l ec?? @}’6 I’re:L r% ﬁ‘r%}gt%ﬁe %]ea@d ’ép & W58 ed ESWEI‘
't he naxi W@e‘l@&ﬁ@;é@%‘{&e Rggirther pprgr Wghct hawd 9@::5 c%].essb pogibr on

.redeterntned di stance before a floor where the c ge s ou e

b emai ni ng diist amtetédt Wwhnst, hehd Oacce 18aaitt om nuad prbee$s o(Bteps 1509)

cul ated to provide the corresponding decel eration-instruction. signal,

k he deceleré@ﬁohe?%s§¢QRﬂBLéﬁ Qﬂgnal is conpared with the acceleratron 2

B i i varve 157 e A B RRRERR Bl PR R AR

stopped

,process., In Step 1901, the pattern VPT is held to the rated
speed VLR. 1In Step 1902, VPT is compared with VDC. If VPT > VDC
;then in Step 1903 the flag MOD is set to a deceleratzon mode

*"04" and, if not, Step 1903 is omltted Thus, the process in

-'.'Step 1510 has been achleved

Step 1511 for- deceleratzon mode process is shown in

E Flg. 20 in detail. In Steps 2001 and 2002, in the case of the

':.pattern -VST is carrled out.

| rated speed operatlon, LONG = 1, and therefore the full f1r1ng
WrS.1nstruct10n output is turned off In Step 2003 the deceleratlon

| -pattern VDC is set as the pattern VPT

After the. arrival-to- floor relay has been de energlzed,.

e -the instruction pattern is made negatlve in order to 1mprove the
' floor-arrlval performance ‘of the cage of therelevator. Accord-,
ﬂf1ngly, in the arrlval -to- floor mode process in F1g 21,_only _

5;;Step 2101 for settlng the pattern VPT to an arr1val to floor

S

As is apparent from the above descrrptlon, in accord-

-f_-_ance w1th the 1nventlon, the floor dlstance codes whlch are ob-

f-l-oor . pattern - VST~ s



Y . \ L o | speed instricti.on:
‘apcel ération instructign signal is outputted as the speed ifist

N

invention is: remar ke Ytﬂéfpfi’i‘gﬂn

55F7the”nntor-arefni i m sed.

L s %

il el ARG ‘ta.of -larager t han
1hg:dééeKéré}iOn*ihstrUCtion si gnal, then.the dece ction signal . Thus, . .
E e:-ICt'BHfognaT'iS out putted. as’ the speed fnstru fficiency is provided. .
Itﬂfznrj;h Is: mpl e cal cul'ations a high t r-.anzpo.rt?griogneél. [Sg thg optinmum speed
Burtler more, in th of,,P rt!al speeda_ | | N :
B8RS P o SEREE e e i e oante Sovaen: neniir are'

: : - . : | Qyi n
heref ore,  the oper3§®kedl andicidinty tHe 3&‘1&'@?&%;1%%%&;%%80 kR d e
o nd he ener at | .
%E&d’i Qbifiqars m@m@envﬁheefmlbofrh%t which
| 110! o _
§ SIRSE gRbArES EmaNttdid &l Jopet t%ﬁp ey 8s"Eas tom e

hccel erat.i.on instr

Fhe cage t s R o aRadR S %A, 3R3R0: (haiie et fihso A x e Cogeedag gy
fhe cage is rup for along 5 - diS Lithe maddishaiT ¢ aR! ¥pligh |
_Hecel erated tof a d&&i Akl & 1RRedi Lower ehan' ithe madii ! ¥pled! |

decel eration florce -on the passengers. -

CLAIME:

:Furthermore, when the éage reaches a position , a
'Predetermined distance before a floor where the cage

" 'should be stopped, the remaining distance between the

o1 Position and the floor is calculateq to provide the
- _'correqunding.déceleration instruction signal, and the
deCeleration instruction signal is_compared with the

" acceleration instruction signal. If, in this case, the
accelération instruction signal is smaller in value.

15 - than the deceleration instruction signal, the
' - acceleration instruction signal is outputted as the

_'speed instruction éignal. Iif the'acceleration

instruction signal is equal £9 or larger than the

- decelération instfuction signal, then-the'deéelération

-“ﬁ,'j3 - 20 ”“_instruction signal is outputted as the speeqd
P 7_ instruction signal. = . . . . o

M AL e i

Thus, thrédgh,simple calculations.:a high ttansportation_
'7_efficiency is providead. Furthermore, in the case of

_ * partial speed operation also, the optimum speed
LR 25 instruction signal is provided with the use of the
j;nf_i'-_ '5'3jf'invention. Therefore, the operational efficiency of an

~ elevator System employing the invention is remarkably
"~ improved ang heat generation and power consumption of
. the motor are minimised. oo - :

-

'-.;];)( f;
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M el'evator control, system conprising a cage, a notor for raising and

g .the cage, "and nmeans for controlling the current supply to the = .-°

) .5aid 5 control neans includi'h® a menory in:which is stored a set

, ed val ues, each coded val ue repirésenting the. distance between a pair

of ad acent fl.qors, d,in which the 'control -neans is arranged so that, - -

duri¥yg each opgﬁhtqq)‘ﬂﬂbp‘?het egeighest vahveopfnthasacepderstion either . .

an oger at i onal - imstErdot idn cighel b i HEThEREREJ 01 olr B8 gagﬁ thel §8hGlCt €D tO

{ faxi mum rated. sheel ‘fé{ %n%gpeligati on?J mode, | aewhi ch the maxi numspeed .

“of tHe cagé is restricted 1 Vart Ak inum; tatedesPefdn Theaefpaginum

rat e speed, t[e¥ese|igutthn dasegibemie the 18age fscoudapes wi 1Bngt | east the

' “valsue -f org 4t id S T or e in_the.fl gor at whigch the
Jfatanqd Hetiicn, Hootgr Ehg tiifochs ve’ debaforstliso

cagefstarts and the floor_at e’ cage
- cont fol - syst emBagiedifiafflopmo el thayut i exent thg sai disconfortabipshigh
“arraoed So. { ndecelbrat 1B | RIF R h OB Basleflotb® cage. the cage is
~-acceferated by an acceleration instruction sig ?, when said cage-reaches a
-posifion a predetermined distance before the floor at which the cage is to - -
stopft he >. remai ning distance.between said position and said floor 25 is -
" cal clil ated to provide ‘a decel erati-oninstruction signal-corresponding to .
‘sai‘ck.remai ni ng’ di'stance,  sai d-accel eration 1 nstruction signal is conpared . -
~witlf said decel eration instructi-on signal and, when:said acceleration
. instruction siignal .is smaller-than said . =~ oo

... ’.
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-
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3@ ¢ deceleratlo
QS|gnal~T§\prOV|de
daccel efati pn -irnst
idécel.eration inst
=prOV|ded 35°. as
iconty ol systbnlas
ﬁimax1nun1value of .

isai d . maxi mum rat e
el ai-red .in" d ai m
JHBXInun1rated spe
iwhich is position
110 ~ “plurality o
'detectlng cayTs: ea
it han the correspo
ipai nt detecting c
'p0|nt -det ect or . me
ito ‘an.input- of sa

P 20
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n |nstruct|on S|gnal sald accel

d as & speed |nstruct|on " signal
ryction signal is equal 0%% I arg MlﬂL
ructlon signal , sai'd" decel t+on |ns cu

a 'speed instructi.on-signal. . 3. An el evator
cixiMed i n Caim2, |nclud|ng neans tor-hol ding the

sai d accel erati.on S|gnal at-.sai d value which is tower than

d speed. 5 .4, An ‘el evat or ‘control system as-
A.orf -C AnrneBevatorheontaolr isyistem qnmplaisitygoa cpge, a

SHbISE oL 51 210 981 AE AT ORI SRIL 1 BFE ReSRENESL

redet erm ne st ance b ore its Yoci a
fcmtmlliag theeduseste sappdy rimerkh%ltm@tppol said

ol fibahs PRELLBSREICHRRIEY Oud i ASTOFS €0, Lhogr

ndlng up maxinum rated Spee | eration preparation

ARt of upodedi vakiesregashecodsshvalum nepreserbingr fheon

APEL £ YhEOWRERal Bal @fcemejaa%@lﬁdéwﬁl aNd CoHpl ed

I d-control neans, can up parti al eed o eratlon

ﬂdeceleratlon pmlnwhkﬁﬁc¥5? ﬁ%ﬁhﬁﬁ@c&??ﬁscéﬁpﬁéfq ed so that, during

“each operatlon of the cage, the control means selects
elther an operational mode in which the maximum speed

~-omaximum rated speed, the selection being made in

- - of the_cage'is restricted to its maximum rated speed or
.an operational mode in which the maximum speed of the
cage -is restricted to a value which is lower than said

accordance with at least the coded value for the flrst f

'e?f:palr of floors between the floor at which the cage
'7_;'Starts and the_floor at which the cege-stops,

2. _An”elevatOf.cbntroi system as claimed in Claim
.1, in which said control means is arranged so ‘that,

during each.operation of the cage, the cage is

‘signal correspdnding to said remaining distance, said
acceleration instruction signal is compared with said

ff‘deceleration instruction signal and, when said
“acceleration 1nstruct10n signal is smaller than sald

deceleration instruction signal, said acceleration

"_finstructionfsighal_is provided as a speed instruction
wﬂsignal while,'when said acceleration instruction signal
-f -1s equal to or larger than said decelerat1on instruction -

~accelerated by an acceleration instruction signal, when
:-“said'cage-reaches a position a:predeterminéd distance
5before'£he floor at which the cage is to stop the _
_remaining distance between said position and said fioor_
is calculated to provide-a deceleration instruction

signal, said deceleratlon 1nstruct10n 81gna1 1s prOV1ded

_as a speed 1nstruction 31gna1.
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saidc%ge and electrlcally -coupl ed to an input of sa |d 20 ontrol,ne
[

a puls
. produc
- motor,:
~of sai
- pul se:
nmeans,.
pul se
propor
J-produy
t he sa
neans.
f35 '
ouput
. pr.odug

ns/
generator el ectrically coupked te be dri ve”!m!lruﬂﬂlwmmlm N
Lng pul $es at-a rate- which is: broportlonal ai d C
|.sai d-not or being an |nduct|on noﬂmk a.counter coupled to "an out put. |
l -pul se generator -for ‘counti:ng 25~ pul ses produced by"said -

enerator, an out put” of said counter bei ng coupled to said control = -
gconverteﬁ-neansﬁﬂnekﬁﬂﬂﬁQ?qu¢ﬁ$¢ﬂuﬂﬁ§tQm ptl ebaipeddine@lajmsai d

and -convery,i facled i 'Hed:%ufdﬁ ﬁ&l&‘fhé“ﬁ‘lﬁ%éﬁ?ﬁﬁﬁh%gl‘@e of

tional tot spee sai d, not or tractor neans for S
|h3 a si gif& Q%ré§¥¥éLﬁﬁ49ﬁ?qr&?%ﬂqxeﬁ%n%%l eY%kWes%hﬁcbpééd19Wgnal and
eed. i ns't r ithtanoms adidy nedx fanad ucesk dYs peddl, control neans, - anplifier -
f or. anpl i fying.the output of said subtractor neans, fuII fire. S|gnal
generator means-coupl ed to be operated in accordance ‘Cwith an-
of §aid céntrol Maredevmwercomarml éylstemldamgébali:@ed $h008hsm 2

‘means,
: accoré
5 .

ed by sai dramlafie f al _generat or
andya t h)ﬁ}fl gior ar r angerren co&glldlos{% B é){)'g?aj\jtgﬁy ﬁ
ance .wi't D&% 1gymp Fated sqieec (ﬁkﬂelﬁnaﬁnoﬁcprepntatﬂomngoxnald mot or.

An, el evaB@'i:e%QrihrgObam“sy%ta%'ﬂ POSIFEY A d ypc?@a.txoned a
' prédetermined distance before its associated floor, a
”'10'- plurality of up partial speed deceleration preparation
g point detect1ng cams each of which is positioned closer
. to its associated floor than the corresponding up
- .. -maximum rated speed deceleration preparation point
_ detecting cam, an up maximum rated speed operation
15 'deceleration point detector mechanically coupled to
l'sazd cage and electrically coupled to an input of said
_e:conttol means, an up partial speed operation _
'V:deceleratlon point detector mechanically coupled to
_ f- said cage and electrically coupled to an input of said
| ZOl ) control means, a pulse generator e1ectr1cally coupled
o lto be driven by said motor for produclng pulses at a
rate wh1ch is proportional to- the speed of said motor,
said motor be1ng an induction motor, a counter coupled
o 'f;“to an output of said pulse generator for counting
©.25 - “pulses produced by said pulse generator, an output of
" . said counter being coupled to said control means,
ﬁjconverter means for countlng the number of pulses.
° produced by said pulse and ~converting the count- results
d " to an. analog/speed signal proportional to the speed of
30 - said motor, subtractor means for producing a signal
"~j,represent1ng the difference betwen said speed s1gnal
c_and the speed instruction signal produced by said
- “comtrol means, amplifier means for amplifying the_l
_ " output of said subtractor means, full fire signal
- 35 generator means coupled to be operated in accordance .
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i L A _
ﬁherelnbeiore descrlbed mnth reference “to and. as sho ying )
Eﬁéjdravm ngs. “The text rof the SpeC|f|cat|on has been repWH! &% EEH[B pyi ng
it he applii cants orlglnal typescrlpt It naﬁlgontaln a |ch

“are difft€ult to fead. . - The original typescrrpt cont ai ni ng these

ianendnents nay be |nsgected on the prem ses of the Patent Ofice
) ‘ o . h an ouput of said control means, adder means for

_:“yadd1ng/output_s1gnals produced by said amplfier means .
" and said full fire signal generator means, and a
thyristor arrangement coupled to be operated in

RN 50 . accordance with an output of sa1d adder means forj
:;s@',ﬁ_fHe'Qafefq_jcontr0111ng sa1d motor. | '
5. An elevator conttol system substant1ally ‘as
| | 'hetelnbefore descr1bed with reference to and .as shown .
b in the accompanylng draw1ngs._ ) '

© The text of the speci.t‘ica.tion haz been reproduced by photocopying the a.pplicanta ongl.nal
- typesoript. It pay comtain a few amendments which ere difficult to read, The original
typescript eonta:i.ning these amendments may be inspected on the premises of the Patent Office

L

¢ mesrnnn S

e he s g Al v T R

sose L e ST




