2117924 APPARATUS FOR DECELERATI NG ELEVATOR AT TERM NATI NG FLOOR BACKGROUND

OF THE | NVENTI ON The present invention relates to an inproved S apparatus

for generating a decelerating command at the terminating floor of an .
el evator. T, ;xspeed'of an el evator cage is controlled in accordance with a
speed co t val ue. "A terninating'd%céleration command val ue i s produced

[

for protec 10 the speed command val ue at the termgtigngaor. Thi s f-
is showmn in"Figs. 1 to 3. In Figs. 1 to 3, nunmeral 1 deSilghk € speed
instructing unit which generates a normal speed command value V , nuneral 2

a selecting circuit ' t 5 | | ue than the speed
conmmand val ue Vp or gﬁ*égﬁéﬁﬁfgﬁ€°ée85§§£g§58%N@gﬁ#§ﬁ§fﬁ§lua[err] whi ch

wi |l be described |ater, nuneXT| TBRADNAWING ®LOOR adds t he out put of the
selecting circuit 2 and a speed signal,, which will be described |ater, and

whi ch outputs a 20 devi ation signal between the output of the selecting
circuit 2 and the speed signal nuneral 4 a speed controller which outputs
a speed control signal in .%Eﬁﬁﬁ@@“?o°Fh$H§e§§§FN350§ignal, nuneral 5 a

thyristor converter_which conprjses thyristors and which _has its 25 output
vol t age control |l ed ?the'a%%%"r%fggc’emﬁ\?’? L Ple‘?Ségﬁscgﬁt PR 1TP5OYed nuneral 6

an argat %{pﬂa&é’“ 5l ”&ex&’eﬁt{% Of #0L&hetseERE"E6RRAnkC atgh Gnyristor

converter 5, .
terminating floor of an elevator. ' Eij

The speed of an elevator éage is controlled in
accordance with a speed command value. A terminating
deceleration command value is produced for protecting

10 the speed command value-aé the terﬁinéting floor. This
is shown in Figs. 1 to 3.

| In Figs. 1 to 3, numerél 1 deéignates a speéa

instructing unit which generates a normal speed command
value Vp, numeral 2 a selecting circuit which selects

15 either a smaller value than'thg speed command value Vp
or a terminating deceleration command value Vg which
will be described later, numeral 3 an adder which adds
the ouiput of the selecting circuit 2_and a speed signal,'
which will be described later, and which outputs a

20 geviation signal between the output of the selecting
circuit 2 and the speed signal, numeral 4 a speed
controller which outputs a speed control signal in
response to the deviation signal, numeral 5 a_thyristor
converter which comprises thyristors and which has its

25 output voltage controlled in accordance Qith the speed
control signal, numeral 6 an armature of a winding D.C.

motor which is connected to the thyristor converter 5,
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-2- nuneral 7 a tachonmeter generator which is coupled directly to the
armatur.e 6 and whi ch produces a speed signal which is inputed to the adder
3,» nuneral 8.a sheave for a winch which is driven by the armature 6,
nuneral 9 5 a deflector wheel, nuneral 10 a main cable which is engage
with.the sheave 8 and the deflector wheel -~ nuneral 11 a cage which i
coup¥ed to one end of the main cable 10, numeral 12 a bal ance wei ght

is simlarly coupled to the other end of the main cable 10, 10 nuneral 13 a
cam which i s fimeiéyakel ua ethcdhondier apanelra tonimdriadh 1ids tdoaagled f | oor,
nunmeral 15 the bottom floor, nunmerals 16 to 20 termnating detectors which
are respectivel §ipectdyctb i theyramatune dhand adsimic produceas Hhepeed
sequentially disposed toward the top term nating 15 floor 14 and which
successi vel y opeigRal \hirhaks inpusethd the chmnamesalng & Sheaye o
20a their norngél cl osed contacts (in Fig.. 2), nunerals 21 to 25

termnating det®%t df iR hich Ssidivep s fdhe iaraFYRe\A o AEmeFak @

I ti I tg be 20 tially di dt d it he bott
Ler i nati ng®f | coroTereRie ML REEEaL 104 pads mrle IR Sontacts
inFig 2). ) : : ! : . : i
\(Allninchl'grodzjceg1 t % %er%%%?i%bé SF;H(;QJ eriadtqi on %n{;;d?cfl\%él?ep%r r ill %’ u_nl

accordance 25 Wddeddl PUtD Waydiwrith d8f @up1ed Gd Omb edd) dF &he?,

nuperal 27 designates an ascendi ng operation relay contact which cl oses
wher’t he cage lafpoeibite Y0 Ehileri) A21Q5 Gldne adighit WhicH ds cont act

whi ch cl oses when the
similarly coupled to the other end of the main cable 1.0,

10 numeral 13 a cam which is fixedly secured to the case 11,
numeral 14 the top floor, numeral 15 the bottom floor,
numerals 16 to 20 terminating detectors which are
respectively provided in an elevational paésage so as
to be sequentially disposed toward the top terminating

15 floor 14 and which successively operate when each is
engaged with the cam 13, numerals l6a to 20a their
normally closed contacts (in Fig. 2), numerals 21 to 25
terminating detectors which are similarly respectively
provided in the elevational passage so as to be

20 sequentially disposed toward the bottom terminating
floor 15, numerals 2la to 15a their normally closed
contacts (in Fig. 2), and numeral 26 a terminating
deceleration instructing unit which produces the
terminating deceleration command value Vs in.accordance

25 with the outputs of the detectors 16 to 26. In Fig. 2,

| numeral 27 desighates an ascending operation relay contact
which closes. when the cage 1l ascends, numeral 28 a

descending operation relay contact which closes when the
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-3 cage 11 sinmlarly descends, nuneral 29 an operational anplifier,
characters R to [err]Jto[err] and R resistors, character C a_capacitor., and

character r] a D.C. negative power voltage. 5 - As shown in '
Fig. 3, s the voltages [errd and [err] are normally set to the
rel ati ong of [err] the selecting circuit 2 selects the speed command - -

val ue [err] the speed controller 4 operates in accordance with this speé g
command val ue [err] thereby operating the thyristor 10 converter 5, which

[ t i .a.yol : -t Thus, th '
" LT BPh VAL OBkl SHUBAS S0oky BppTRiShnar T, 12
th L e 10 £t i d d by the tach t
geﬁeFE?Q i%?kgﬁé SB%% ggégﬁgglg%qtﬁg'i ffao%o%iﬁe%&ggﬁgratgr 7eisagoﬁg§rgg

by theraddgtodsW ERabbBetepeedaceapradtdal Ugnd chapsctde opge 11 is
accurately controlled in accordance with the speed command®%al ue [err] Wen

the cageplt.i aegasivvhepeivBer vbatdgeascendi ng al ong an internediate fl oor,

t he ascendi ng 20 operation relay contact 27 renmains closed, and the

t esmi nati ng det eAsoshodfi in Pfgar 8, nsineet that edltdgesrvj namd, their
contacts 16a to 20a are all closed. Therefore, the termTating decel eration
conman¥gvakeenpemallyesetete theshehationship of Yﬁrf]Vs,Vhbﬁ the cage 11
25 continues to ascend and reaches a point Sl, the detector 16 engages with
the caffigctingofirguike2csalacts1bhet sPepdncommaad Yakue 'yt resistor U,

Lor 1) oLyl 208! LEhEboTEek"e%b3e200se! £ LEQURADEB UL, "G goe [orrTand

speed command value Vé, thereby opératiné the thyristorl
10 converter 5, which in turn applies a voltage to the’
armature 6 of the motor. Thus, the armature 6 rotates,
~ thereby rﬁnning the ca&e 11 through.the sheave 8 and the
main cable 10. The speed of the case 1l is detected by
the tachometer generator 7, the'speed signal of the
15 tachometer generator 7 is compared by the adder 3 with _ -
the speed command value Vb, anq the cage 11 is accurately
controlled in accordahce with the speed command value Vp. </
When the cage 11 is, on the other hand, |
ascending along an intermediate floor, the ascending
20 operation relay contact 27 remains closed, and the
terminating detectors 16 to 20 are not activated.
Accordingly, their contacts l6a to 20a are all closed.
Therefore, the terminating deceleration command value Vs
| becomes, as shown in Fig. 3, Vg = V;. When the CAge 11
25 continues to ascend ahd.reaches a point Sl; the detector
16 engages with the cam 13, allowing the contact 1l6a to
open. Thus, the input resistor Ry of the amplifier 29

is disconnected from the power voltage -Veé' and the



-4- termnating decel eration coommand val ue Vs decrease, as shown in Fig. 3,
at a tinme constant which is determned by the resistor [err] and the
capacitor C and eventualty becones a voltage V2. Wen the cage 22 fyrtfi
ascends 5 and reaches a point S2, the detector 17 operates, allow

cont-act 17a to open. Thus, the terninatifng~décel erati on command valu r]
sinﬁbérly decreases at the tine constant and eventually becones a voltage
V3. Simlarly, the detectors 18, 19 operate, and the 10 term nating

decel erati on cobftminating decelerdbienseemmagd valie (hgdecreaansy @shal |y
reaches a point at a distance_[err] before the top floor 14, the detector
20 operates, al BBRFRgIRNELIGond ackt 2Batime FRAStaNE WINER chsidpligrmyned

d I ti ) I ' dec 15 -t d ._\Wen t d

Commnd vl e VEVGBRE FEFLBLSF che ctvriht HARATHRE \F A0 7o HBiAIge U < v
| f | f | L0t ' | ' f 11

approaches the SEEPRRE,SoPoRkaSe ofar | DEFERCRS e "2 i detneo]

sel ects the gerghaagggghgﬁc§1ggg%%ggzgogggqgeggg [£Frd e{;t tha fAace 11

decel erates and stop at the t - 14 .1 n accordance wt e term nating

decel erati on cogrBNEoMBhEe LParto dpesasermis}) Nendeesmmhawieper ation, the
25 operation is perforned simlarly to the case of the ascendl ng operation

except that theddeetepdtignopatmind wabhe W cogimilarBy dexsssasayl dthe
terCLpating‘detgﬁ;OLEmZ1cé§s§:ngpiggtzéentu:ll b | 1t v
. y becomes a voltage V,.
Similarly, the detectors 18, 19 operate, and the
10 terminating deceleration éommand value Vs decreases.
When the cage 1l thus finally reaches a point at a
distance Sg before the top floor 14, the detector 20
‘operates, allowing the contact 20a to open, and the
terminating deceleration command value Vs decreases_
15 toward zero.
When the speed command value Vp does not
decreases apd the values Vp and.Vs becomes V

P
if a malfunction occurs in the speed instructing unit

< v
Vseen

and the cage 11 approaches the vicinity of the top floor
20 14,Athe selecting circuit_z selecfs the terminating |
decéleration_command value Vs. Thus, the cage 11 -
decelerates and stop at the top floor 14 in accordance
with the terminating deceleration command value Vs;
In case of the descending operation, the
25 operation is performed similarly to the case of the
ascending opefation éxcept that.the descending opefation
relayléontact 28 closes and the terminating detectors

21 to 25 operate.
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5 In this case, the deceleration of the terninating decel eration conman
val ue [err] should be set as | ow as possible so as to protect the thyristor
‘and the notor against an excessively large current at’ the decelerating 5 *
time. Fo hat purpose, a nunber gf termi nating detectors 16 to 25 should
be provifdh Since the detectors 16 to 25 are, on the other hand, o
restrict In their disposition, the nunmber of the detectors should be >
limted. TAccordingly, the deceleration of the 10 term nating decel eration
command val ue [err] cannot be reduced to a sufficient value, and the

thy“StOrIna'%‘ihtsh%aGEtO'i:h@”EB%QQ:EEEQHEof'Shg 20EmExRELRGVE. An object of
the present invention is tg avoid t 15, above- nenti oned” conpl exity and

hi gh 9e5&lexa% 108 ﬁPB@P&evéﬁuépHQr§98§1F0P3d§EEI%?a}?“ga%n el evator at the
t er nipostsiibg ef Isooas eoaprongcthehdechyeiatoonand the meror nating

docclughdd” a5OURU190s 19588, $6Ecbfls a2 LRV RSO e kil e and

requitting & fesSer nambe SRR Rar resent
i n\veersiimen r€§Fdé§atnPaﬁPaﬁﬁarat9§NP8F Eécé?éﬂ&ﬂ?ﬁgnin el evator ‘at a

ternu@%hb&gzklqertbawsnenauQHUBalF&xveaeaernsﬂaéénendetectors provided in
t he VICIﬂIt% of, the tgrn1na Egeneratln a 25 éern1nat|ng

deceM8rLEtoRs: dfndlRd 2PaPFE - gP&dﬁ&Pl?taﬁﬁr §9ngr355 1cted el ve operations
of tivhedet dilspositieon,athagaunberhefckheatieteapproaghesldhpet er m nati ng

f'Ooﬁimﬁﬁgﬁr'shﬂgordzngly. the deceleration of the P
10 terminating deceleration command value V cannot be '
reduced to a sufficient value, and the thyristor and the

motor employed become rigid and expensive.

An object of the éfesent invention is to aveid the
15 above-mentioned complexity and high cost and to provide
an apparatus for decelerating an elevator at the
terminating floor, enabling the deceleration of the
terminating deceleration command value to be set to a
sufficiently low value and requiring a lesser number of
20 terminating detectors. _

The present invention resides in an apparatus tbr N\
decelerating an elevator at a terminating floor having a
plurality of terminating detectors provided in the
vicinity of the terminating floor for generating a
25 terminating deceleration command value graduall?
decreasing upon successive operations of the detectors
when a cage of the elevator approaches the terminating
floor, comprising: | _ _ o
a pulse generator which generatés'pﬁlses
corresponding in number to the distance travelled by the
30 cage; : _
memories which store distances from the terminating
floor to the respectlve terminat1ng detectors* '
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a pul se generator which generates pul ses corresponding in nunber to the

di stance travelled by the 30 cage: nenories which store distances fromthe
terminating floor to the-respective terninating detectors: 6 a counter

i n which, when the cage starts an ascending or descendi ng operation,froman
i nt.ernedi ate floor not provided with a ternminating detector, the sto

di staance information of the terninating detector 5 arranged to be t r st
detector operated after the start of the operétion is pre-set from nenory,
on operation of said detector the pul ses of distance travelled are
subtracted fromthe ptcRAUNERLhWN1CH when tdye cagep§tass&sadfon of a

further detector,aséending bstdesending fidrat ioh fiommaminteeneasaeedi ng

to said further t ] ' £ r.J.5 set.in.t .count er d the said

pul ses are subt ragié%dpﬁtkeé;l%g%;rﬁ&%&r)\d‘latﬁhiastta _I{L%_l egﬁ%@e&ra?\g&‘t ésewhi ch
cal cul ates the teshonedidis tanes cinfid e tiometd thel (e rodnagdpgndietgctorls
the output of saigleFNEEE Lo | Ble HHOTHANNE ddddbddiE dpRtaitieddORe clehie ciigPar at us

generates a pul se fron1tern1nat|ng detectors I n response to the travel

S
di stance of the cBHRET Rt sthe AReKAtIfD J& RRATRPY cfp‘t%mcﬁ’“ﬁrgncé’“fromthe
term nating fl ooroférationhef tsaid ntdtentairttid @l sdee ofcddstasicact or

operates, counts tbevoil afsa Al st dAEE £l M DIV R ckiioa 2ty 2N

cal cul ates the termn )
. thereatter, on operation of a further detector. the

[ 10 distance information of the memory corresponding to said
further terminating detector is set in the counter and
the said pulses are subttac;ed therefrom; and '

a distancé—to-speed converter which calculates the
terminating deceleration command value corresponding to
15 the output of said counter.

In accordance with the invention, the apparatus
generates a pulse from terminating detectors in response
to the travel distance of the cage, sets a value _
cdrresponding to the distance from the terminating £loor

20 at the terminating detectors when each detector
operates, counts the_pulses and subtracts the pulse from
the set value, and calculates the términating
deceleration command value from the subtracted value.

BRIEF DESCRIPTION OF THE DRAWINGS
25 Fig. 1 is a diagram showing the édhétfﬁ#iion of a
' conventional apparatus for decelerating an elevator at a
terminating floor;
Pig. 2 is a circuit diagram of the terminating
detectors and the terminating deceleration instructing
30 unit section in Fig. 1:
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decel erati on conmand val ue fromthe subtracted val ue. BRI EF DESCR[PTICN OF
THE DRAW NGS 25 Fig. 1 is a diagramshow ng the construction of .a
conventional apparatus for decelerating an elevator at a termnating floor;

Fig. 2 ifya circuit diagramof the terminating detectors and the
term nafi.RYy decel eration instructing 30 wunit section in Fig. 1, F|g 3
I s a di agram showi ng speed command value vs. tinme curves; Fig. 4 is a :al

diagramillustrating the construction of an apparatus for decel erating an
elevator at a 5 termnating floor according to an enbodi nent of the

present igjyenty qiy F'aqagipmssﬁo%a kg beauegmﬁlsaaremu ygirating

term natin detectors se _gen tern nating écel eration
i nst raide FRPLVSE section in Fig. 4; 10 Fig. 6 is a diagram showi ng a

speed compignd 4valsue uiagdlaaut auqeswawngFtae Zonsuaudtaaﬁaatshow ng speed.
command - val ue. v bl ock circuit diagram

|Ilu§¥¥§?3ﬂfiﬁmg f@rn§ &Frgt&BHpﬂPeF9F8Ft85rFBrﬁ1ng t he present
i Bvertterminatingrifddioreaiccoicding itovent emhodimenbeofiesbei bed bel ow i n

conj WiGlsiedt Wnhfdnth®nacconpanying drawi ngs, wherein the sane synbols
i ndi Cate the sane or _corresponding Rarts as_in Fig:. 1. 20 In Fig. 4,
nuner al E?gdeélgﬁaﬁeQIQCFoﬁérﬁHFGhd agram illustrating :

terminating detectors. a pulse generator and terminating _
deceleration instructing unit section in Fig. 4; \_j
10 Fig. 6 is a diagram showing a speed command value
vs. distance curve:
Fig. 7 is a diagram showing speed command value vs.
time curves. and .
Fig. 8 is a block circuit”diagram'illustrating the
15 use of a computer for performing the present'invention.

An embodiment of the invention will be described
below in conJunction with the accompanying draw1ngs._
wherein the same symbols indicate the same or
corresponding parts as in Fig. 1.

20 In Fig. 4, numeral 41 designates a rope which is N
coupled at both ends to a cage 11 in an endless loop and
which is disposed_in an elevator shaft, numeral 42 a
tension wheel which imparts a downward tension on the
rope 41, numeral 43 a disc which is driven by the rope
25 41 and in which are formed fine holes 43a at equal
intervals on the perighery thereof, and numeral 44



4

coupled at both ends to a cage 11 in an endl ess |oop and which is disposed
in an el evator shaft, numeral 42 a tension wheel which inparts a downward
tension on the rope 41, ‘nuneral 43 a disc which is driven by the rope 25

41 and in which are formed fine holes 43a at equal intervals on the/

perd phery thereof, and nuneral 44 . a pol $e=generator which is pro on
t hesdi sc- 43 and mhlch generates a pul se 44a every tine a fine hole of
the disc 43 passes the pulse generator, thereby creating a pulse train

whi ch | dto t 5 ..d | {, t t t I n

Fi IgC 5I Scﬁgfal:teir £§?]§%éng%% ’e?lbej%e e:?ilmltdie&el B e g aggl Hérreral s
16b 20b d

o8 250 ol e e g ORRY 5 B BRI

respective terniyp :%ﬁ ggagﬁ%gréﬁgéago 25, h@P hale ééfbga% P g%kgre gnerals

461 to 465 nonost erelnafter réeferre as

produce an out pé'i‘ea".ﬂn%q &H@d&tﬁrﬂmﬂﬁ.‘éh‘)&@ Qbefildl 8 WheBrhifatiRyt
beconmes "H', nuneral 47 an OR gate, nunerals 481715 to 485 nmenory devices

whi ch respegtlV&égeBéﬁ&tadhﬂfhéﬂﬁdﬁﬁiﬁb-Q@ﬁkﬁﬂmqndlng to the distances [err]
fromthe termnating floors 14 and 15 to the term nating detectors 16 to 20
and 21 to 25, nunerals 4%n tRigl9® mdharaoresr & chéleeiugahttels mebeCred to as
"MPX", which 20 respectively transfer the contents fromthe nenories 481 to
48 en an i npR@sitine @awer yoltager Aumsrad ssifbr ot 28k sewmadlywhich is

preset to a new val ue
open contacts of the respective terminating detectors

16 to 20 (in Fig. 4), numerals 21b to 26b normally open

10 contacts of the respective terminating detectors 21 to
25, numeral 45 an AND gate, numerals 461 to 465 monostable
elements, hereinafter referred to as "OSM", which produce -’
an output "H" for a predetermined period of time when its
input becomes "H", numeral 47 an OR gate, numerals 481

15 to 485 memory devices which respectively store data
(binary) corresponding to the distances Sl to Sg from

- the terminating floors 14 and 15 to the ter;inating

detectors 16 to 20 and 21 to 25, numerals 491_to 495
multiplexers, hefeinafter referred to as "MPX", which

20 respeetively transfer the contents from the memories
481 to 485 when an input G becomes "H", numeral 50 a
subtraction counter which is preset to a new value
according to the inputs from the MPX 491 to 495 when .
an input L becomes "H" and which respectively subtracts

25 the preset value by the pulse of an input I, numeral 51
a distance-to-speed converter which has a read-only memory
(RCM) for storing speed command values corresponding to

the distances, and numeral 52 a digital-esaloowe converter
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according to the ihputs fromthe MPX 491 to 495 when an input L becones "H'
and whic espectively subtracts 25 the preset value by the pulse of an

i nput 1, ral 51 a di stance-to-speed converter whi th has a read-only ?
menory for storing speed command val ues corresponding to the
di st anc and nurmeral 52 a digrt 8l =anal ogue converter -9- which N

converts a digital amount into an apRal og anount and which generates a
term nating decel eration conmand value [V. The remaining conmponents not

”e”t'o{}ﬁgcﬁb&{ﬁv& e, tHE :F@é]f g@o‘h{}? %‘:gtﬂ ganallﬁ‘%h?%&%e 13 has a length

can sI nmu aneou y éngage ectors or 21 to 25. The

rel ati QRqofinibg % SePstdd op 'é%ntnﬂ&éé A0 e cd1d 0 L1 @dnandl6 to 20 to the

top floor 14 1s e sanme as t of the disposition (or distance) of the

det ect 9asudlvt 0 2Pbhé Oréh@iPDid WBRISAENn P . nd® mentioned abdife t he case where
all the detecfors are not sinultaneously engaged by the cam 13, electric

Circui ageneiebsaméias zeitos® imiFiqi Ml herlwondaetls iasara dpggtlr cl osed
state. For exanple, in Fig. 2, the contacts 16a, 17a, ..., 20a are kept
opén byhsahdcenesimuhtameqnsl$ e&gagﬁitheadﬁﬁ§Q£DRSJkﬁ(k§aiﬁny when t he

cage noves downward and the cam 13 cones into contact with the detectors
16, 179r. 21 t9(025yecsThRetrebatiomnt Jghe Aisproition s(anHaEtanaei || be

d bed h bel 20 Wh th tart di f
aﬁicghg% thgrgetgéégis 16 to 20 to.theeﬁgp éiéggﬁijj"g r S ascen 'ng ri:b

as that of the disposition (or distance) of the detectors
21 to 25 to the bottom floor 15.
10 For the case where all the detectors are not
simultaneously eng;ged'by the cam 13, electric circuits
may be utilized to maintain the contacts in an open or
closed state. For example, in Fig. 2, the_confacts-
l6a, 17a, ..., 20a are kept open by said electric circuits
15 and are caused. to close only when the cage moves downward -
and the cam 13 comcs into contact with the detectors
1e6, l7,...., 20, respectively. . _ A
The operation of this embodiment will be
described here below.
20 When the cage li starts ascending from any one
intermediate floor, the-ascenéing operation relay contact
27 closes. Since the detectoril7 is not yet operated at
this time and its contéct 175 is closed, the output of
the OSM 461 becomes "H" for a predetermined short time
25 l(e.g., several sec.), and the MPX 491 will be activated.
The output of the OR gate 47 simultaneously becomes "H",
and the éontent of the memdry 481 is accordingly preset

in the counter 50. Since a binary number corresponding



a
intermedi ate fl oor,
the detector 17 is n
ckosed, the output o
time 25 (e.g., sever
of .the OR gate 47 s
481\J0's accordingly p
correspondi ng -10

t he ascendi ng operation relay contact 27 closes. Since
ot yet operated at this tinme and its contact 17a.is

f the OSM 461 becones "H' for a predetern ngdShe(t

al sec.), and the MPX #91-wi ||l be activated. Ahg q
mul t aneousl.y beconmes "H', and the content
reset in the counter 50. Since a binary nunber

- to the distance S1 shown in Fig. 6 is stored in the

Tenory

menory 481, the ouptut of the counter 50 indicates the distance [err], and
this output is tAptheecdistanee Sqdskewn|imcfig. thelR@rowed it e t he

di stance-to-speed 5
di stance S vs. YpBed

converter 51 On_the other hand, a function of

¥ 8RianBhe PEREYL Pb VRS (FIuRLeD, SGckrG kFates) the err ]

where a represents,a decgleraiéoE%iis stored, in, the copvert%{ 51,. and a

bi nary nurmber c8FF&&B5Rd

fromits data 19;Lin
i nto an anal og anoun
val ue V= Vlg Wiggnié
s engaged with the
cl oses. Accordgngsy
pul se 44a. Thus, a p

pg 309 FALS REEPRO R APRET R (%9 rihe SIARSSR t ed
52 ts th i unber .
§e £HE Rof LTSS i E L d S dndilas TS
11 4 ti i 16
Belaof 1l of CRDIGEUGHHIGS LG RN JE A LAGHT
,spéadﬁé&mi@ Vhlué WRHHReh i&{\(i"jié.s s),utg@ﬁe;kaqqgrms a

ul se is substracted fromthe distance S of the binary

nupber thus preV¥ets VBaShewhereterrepwresdies o ddesl emdtion s ideldtsred] to

t he_4ddr ess |ine of

t he

in the converter S1, and a binary number corresponding

to the speed command value Vl is outputted from its data

10 1line.

The D/A converter 52 converts the binary number

into an analog amount, and sets it to the terminating

decel

eration command wvalue Vs = Vl.

When the cage 1l is continuously ascending and

the detector 16 is engaged with the cam 13 at a time t;

15 in Fig. 7, its contact 16b closes. Accordingly, the

AND gate 45 is opened, and its output becomes a pulse

S 44a.

Thus, a pulse is substracted from the distance Si

- of the binary number thus preset in the counter, and the

counted value is delivered_to the address line of the

20 converter 51. The converter_si extracts the speed

command value corresponding-to‘its value every time

the counted value of the counter 50 is altered, the

speed

command value is outputted through the converter

52, and the terminating deceleration command value Vs

25 starts decreasing as shown in Fig. 7.

When the cage 11 further ascends and the

detector 17 is engaged with the cam 13 at a time t, in

Fig. 7, its contact 17b closes. Since the contact 1l8a



20 converter 51. ' The converter 51 extracts the speed command val ue
corresponding to its value every tine the counted val ue of the counter. 50
is alteged\: the speed command value is outputted through the ‘converter 52, °
and t he/4epyi nating decel erati on conmand value Vs 25 starts decreasing as
shown i{in/Fyg. 7. When the cage *1lluxt her ascends and the detector 17 is -
engage fth the cam13 at atine t2 in Fig. 7, its contact 17b cl oses. -~
Since the contact 18a is closed at this tine, the output of the OSM 462
becomeg "H! for. a _predeterm ned short tine,. Thus h 492 and the OR
gat e 4+ssFﬁPFSFI?toﬁgfﬁtg%mﬁnd ﬁe°3%ﬁ?tn?fo Q?hgsﬁeﬁggﬁgéﬁﬁﬂ?i t ransf er ed
to the,gqaunter 50, Si 5 e_bipary.npunbe rr i, N o the distance
[err]shgwn%P% ﬁi&?egeggggfgégdsﬁé ?hélﬁ%hnr§h§§2,E?%gﬁg%t%% of the counter
o0 [ ndi-6al €hel BR HhEbARFCsHRs1aPEy! sheLal Nghangngdecshesqtigp command
value Vis simlarly corrected to"s [err In this case, a slight
di f f er gheemenBty 88219sPEogHSeEral tHerhanvBaftyl §¢. [ esidc@s shown in Fig.
7, but this is not practically affected. Since the detector 16 is engaged
Wi t5 t hbheCdlinddyenaibatt ebrt8spohdingets] the apstante S, csindumues
subtracting the pul ses 44a, and the conmand value [err]©15 further
conti niesFdger éassngtovéninhtheenentny 2892 sthecoutphtyofngaged with the
cam 13 at atimet and its contact 20b is closed, 5

N\

counter 50 indicates the distance Sz, and the terminating
deceleration command value Vs is similarly corrected to
Vg =V, 1In this case, a slight difference would be
10 produced at the command value Vg as shown in Fig. 7, but
this is not practically affected.
Since the detector 16 is engaged with the cam -
13 even after the time t,, the counter 50 continues
subtracting the pulses 44a, and the command value V_
15 further continues:decreasing. ' -
When the detector 20 is eventually engaged with
the cam 13 at a time t; and its contact 20b is closed, RN
the'cbmmand_value Vg is similarly corrected to V_ = V..
Thereafter, the command value Vg is reduced toward zero
20 by the pulses 44a.
In case of the descending operation, the
operation is similarly to the ascending operation except
that the descending_operation relay contact 28 is closed
and the detectors 21 to 25 are operated. At this time,
25 the memories, the MPX, the counter, the distance-to-speed
converter and the D/A converter are employed in the same

manner as described above.



J -
the command value [err] is simlarly corrected to [err] Thereafter _.the

command - val'ue V is reduced toward zero 20 by the pulses 44a. In ¢ f the
descendi ng operation, the operation is simlarly to the ascendin ation

except that the descendi ng operation relay Xntact 28 is closed and the
detectors 21 to 25 are operated. At this tine, 25 the nenories, the MX

the\gounter, the difhe@cené Adopaericwoferdley powd tilm DA thenzenesr are

enpl oyed in the sane nanner_as, d ' ove. 2 S he detection

of the positi oheF‘ﬁe?ﬂe°9%n€§r%’e‘H/\ei§w g‘ﬁ% AR r.]agjn 5333%%3% and an -

adj acent terni tetrninatingcdetedtor dminalated He mhtoaunperdiofect |y

gener ated pul sgseobpey PShéL e p TP 0me Dot (IR dredraRUge asdi rectly
o the n

proportional to the, er o Iernjnatiq? detectars and pul ses ner at ed
whi ch indiréct #9sFrpPedsabeve 15 AIRRAAY RTIRALHLARAL, Foudtec ®fas been
i ncreased accostli 8gtnindtEn@ppet &d ter Hfandpulvestgemeranedcatyichse a 10
conputer such as.a_ni C [, r t ' escri bed
wth ref erence"{%l%.ﬂg.ﬂggg{;% %@oﬁgugeeb!{@% diéakgrtff%&o 3333‘ rat us

i ncorporting sdebteatenspaasrbeen tinereased Aacqantimalivhg unit 55, )
hereinafter referred to as a "CPU'. a read-only nmenory 56, 15 whereinafter
referred to as a "

' mhich.sto e%h rograns, and fixed val ue data, a
random access meno eSé?Pﬁ'é?'é‘ﬁla?{ ef $e %ﬁ‘_érd"?’b Ay FOMBANSC Phi ch
) 10 computer such as a microcomputer which performs the
functions described with reference to Fig. 5. Fig. 8
shows a block diagram of apparatus incorporting such a
computer, with a central processing unit 55, hereinafter
referred to as a "CPU", a read-only memory 56,
15 whereinafter referred to as a "ROM", which stores
programs and fixed value data, a random access memory
57, hereinafter referred to as a "RAM", which
temporarily stores data, a bus 58 such as an address bus
or a data bus, an input converter 59 which forms a
20 converter for allowing the CPU 55 to read the operating
states of the ascending operation relay contact 27 and
the descending operation relay contact 28, an input
K,/ converter 60 which forms a converter for similarly
reading the pulses 44a, and an output converter 61 for

25 converting the digital command value V. calculated by
the CPU 55 into an analog value.

The operation states of the detectors 16 to 25 are
read to the CPU 55 through the converter S9. The



tenporarily stores data, a bus 58 such as an address bus or a data bus, an
i nput converter 59 which forms a 20 converter for allow ng the CPU 55 to

read the rating states of the ascending operation relay contact 27 and °
t he desc ng operation relay contact 28. an input converter 60 which
forns a erter for simlarly=-rk3drng the pul ses 44a, and an out put -~

converter 61 .for 25 converting the digital command value [err] cal cul at et
by the CPU.55 into an anal og val ue. The operation states of the detectors

16 to %513@94483(5!5'[ PebBetEPEhE5CHUT §5I0thi bEgk OENET é6fivédeer 60. The 13
pul se 44a is read to the CPU 55 through the converter 60. The val ue which

i s cal cheavedluehwhiigh Lsecaleukated athesudhethéleDetientld afcdrg.. 5 is

cal cul ated by the CPU 55, the ROM 56 and the RAM 57. The cal cul ated resul t
is 5 G&bepalNDegate ﬂﬁeinangna5|ng clabet bated oby cumere®RU VEH vie [err]through
the converter 61. Accordin o the present invention, as nentioned above, a
pul se @Bﬁr@@ﬁoﬁ@iﬁgdtﬁhﬁthHDQEd dThe sprlcelated vesdltsigenerated, the
val_ue corresgéadln fo the distance_10 fromthe top floor detector is set

whén t REtRBE 0F5|§h8p5?5Péﬂat%ﬂ% b R S T T f¥34H® he set val ue,
and a r i ecelerat] mrand val ue -.corres ondln to the
Vechboahalrae SphtaLen 6F Porat o

subtra herefore, the deceleration of the

terni nating decehgrgthong 1o, eﬁ@:;;gp JEhUCL F9LnDERE od Gl SLLLET STt 1Y | oW

value while utilizring a er of "termna ctors, as \
above, a pulse corresponding to the moved dlstance of the

cage is generated; the value correépohding;to #he distance
10 from the top floor detéctor is set wheﬁlﬁhe detéctor is
operated, the pulse is subtracted from the set value,

- and a terminating deceleration command value |
corresponding to the_éﬁbt;acted vaiué is calculéted.
Theréfore, the .deceleration of the terminating deceleration

- 15 command value can be set to a sufficieﬁtly low value while
utilizing a minimum number of terminating détectors, as
well as allowing the use of inekpensive'ﬁhyristors and

motor. .



wel | as allowing the use of inexpensive thyristors and notor. 14 CLAI MVE:
1. An apparatus for decelerating an elevator at a termnating floor. havi ng
a plurality of termnating detectors provided in the vicinity of the
termnating floor for generating a term nating decel erati on conmand-
gradual Iy decreasi ng upon successive operations of the detectors
cagd-of the el evator approaches the ternmnatinpg floor, conprisin
generator which generates pul ses corresponding in nunber to the ance
travel l ed by the ckAmeae; nenories which store distances fromthe
termnating floor to the respective termnating detectors; a counter for
whi ch, when the cage starts an ascendi ng or descendi ng operation from an
intermediate 15 floor not provided with a term nating detector, the stored
di st ance i nor matilon- @n Epparatusnfoicndedelecadingranngkevatobeathe first
detector operated after the start of the operation is pre-set from nenory,
on operation of J&pidatdadofloes paviag af PAuEalhte 28 ERERER3BIRGr e

btracted fromt t di stance, ther eat { b
Further ter i nat IR SREERA BFOVEABI 1, AREcVERLDH L PErEBY CRERHUAGHSS

cor respondi ng t0 S9id. T Bk SeaRR 0! RYCHERGELRY d8osThedEibRcRHIIET

and the said pul ses are su ac
5 value gradually decreasing upon successive operations of

(g the detectors when a cage of the elevator approaches the
terminating floor, comprising: |
a pulse generator which generates pulses
corresponding in number to the distance travelled by the
10 cage; '
memories which store distances from the terminating
floor to the respective terminating detecto;s;
a counter for which, when the caq? starts an
ascending or descending operation from an intermediate
15 floor not provided with a terminating detector, the
stored distance inormation of.the terminatiﬁg detector
arranged to be the first detector operated after the
start of the operation is pre-set from memory. on
operation of said detector the pulses of distance
20 travelled are subtracted from the preset disténce. and
thereafter, on operation of a further terminating
detector, thg distance information of the memory
corresponding to said further terminating detector is
set in the counter and the said pulses are subtracted

25 thefef:om: and

* c L L S *



25 therefrom and 11111111111111 111111111111111 * C L M S *
15 a di stance-to-speed converter which calculates the termnating

decel era command val ue corresponding to the output of said counter 2. %
An appar for decelerating an elevator at a 5 termnating floor as set
forth i m 1, wherein the pul ses continue to be supplied to said .
count er the time at which the tggmnating detector first operated s—f
after the start of the operation detects the presence of the cage, till the

time at which the termnating 10 detector operated |ast detects the
presence of the cage. 3. An apparatus for decelerating an elevator at a

termnatingaf §9etaAceSEE-LPELA EonvertdR dvh e &l Ib BRItk HY er IS preset
by an el enent whi ch produces an output signal for a predetermi ned time upon

the stacerfinkbéngSaaseratatfon’ coimpied draue Ry ridspordingiaccage. 4. An
apparatus for decelerating an elevator at a termnating floor as set forth

in any pheceutpytcbbi saiheceuntehe terninating detectors are installed in
the vicinities of both the top floor and the bottomfloor. 20 and said
menori es, said counter and said dlstance- t o- speed converter are started

. r n
operatlgg bxn xpa;aﬁégdfég Hée?i gkfﬁge§§cgfzvato: at a

5 terminating floor as set forth in claim 1, whe:ein the B L
pulses continue to be supplied to said counter from the N
time at which the terminating detector firét‘operated
after the start of the operation detects the presence of
the cage, till the time at which the terminating

10 detector operated last detects the presence of the cage.

3. An apparatus for decelerating an elevator at a
terminating floor as set forth in claim 2, wherein said
counter is preset by an element which_produces an output
signal for a predetermined_time upon the start of the

15 ascending or descending operation of the cage.

4. An apparatus for decelerating an elevator at a
terminating floor as set forth in any preceding élaim.
wherein the te:minating detectors are installed in the
vicinities of both the top floor and the bottom floor,
20 and said memories, said counter and said distance-
to-speed cohverte: are started operating by any of said

terminating detectors.

TN 0 R



16 5. An apparatus for decelerating an elevator at a term nating floor as
set forth i'n claim4. wherein the relation of the distances to theApp
flkoor, of the respective termnating detectors provided in the 5<g3§§?ity

of the'top floor is equal to that of the distances to the bottom , - of
the respective termnating detectors provided in the vicinity of the bottom
flogr. 6. -An apparatus for decelerating an elfgator at a 10 term nating
floor as set forth in any preceding claim whérein in accordance with a

si gnal produced upon acknow edgenent of the presence of the cage by a said
further termnating detector, the distance information corresponding to

said term nating 5det ! ?Pgﬁatwgi 1M &e@e?&?gt’f%%ic’#sé’i’é&&@f igl signal

is set in said coalnter m the nmenory storing di stance i nfornmation.

7. An apparatus fQirnd@aeifg2khBeralsCEEYAEOELR iR EPA{th Al IWeddAPTLIRS Set
forth in any preceding clarm 20 wherein said distance-to-speed converter

is a nemory devi gelaftioh sEotAe aispantes otvBLKe VEbpef Lodt £sPprehieg to the
di stance, and it sequentially outputs speed command val ues corresponding to
the distance sigmaispectivesaedminaning. detec¢goss Providbed ainsther
decel erating an el evator at a
5 vicinity of the top floor is equal to that of the
o distances to the bottom floor, of the respective
k//' terminating detectors provided in the vicinity of the

bottom f£loor.

6. An apparatus for decelerating an elevator at a
10 terminating floor as set forth in any preceding claim,
wherein in accorﬁance with a signal produced upon
acknowledgement of the presence of the cage by
-.a said further terminating detector, the distance
information corresponding to said terminating detector
% 15 which is a production source of said signal is set in
said counter from the memory storing said distance

information.

7. An gppa:atus for decelerating an elevator at.a
terminating floor as set forth in any preceding claim.-
20 wherein said distance-to-speed converter is a memory
device which stores a speed command value corresponding
to the distance, and it sequentially outputs speed
command values corresponding to the distance signals’

from said counter.

% ¢ L B s %
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termnating floor as set forth in any preceding claim wherein. the distance
I nformati on corresponding to each of said further termnating
detgetors is set in 5 said counter by an el ement whi ch produces an out put
sifgn for a predetermned tinme in response to the operation of each said

r fAating detector. 9. Apparatus as claimed in any of the preceding —~
clarms in which the said nenories, cpynter and 10 distance-to-speed
converter conprise a conputer. 10. Apparatus for decel erating an el evator
at atermnating floor, substantially as herein described with reference to
Figures 4 to 7 or Figure 8 of the acconpanying drawi ngs. 11111111

1111111311141 ppatdtis tor SecelératiAy anSelevitor at a

terminating floor as set forth in any preceding claim,

wherein the distance information corresponding to'each _

of said further terminating detectors is set in
5 said counter by an element which produces an output

signal for a predetermined time in response to the

operation of each said terminating detector.

9. Apparatus as claimed in any of the preceding claims
in which the said memories, counter and

10 distance-to-speed converter comprise a computer.

10. Apparatus_for decelerating an elevator at a
terminating floor, substantially as herein described
with reference to Figures 4 to 7 or FPigure 8 of the

accompanying drawings. . L ;\~J
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