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1. ELE@%TOR”TERNINAL DECELERATI ON SYSTEM This invention relates to
| nprovgients i n an el &ator term nal :ffecel erati on systemfor decel g Y|
and I'anBi ®y an elevator car at a termnal *floor. Speed feedback control \
syste%ﬁ*for controlling the speed of the elevator car in accordance with a b
command "decel eration signal are enployed in q{der.that the elevator car is
decel erated -whi | st ‘'maintaining a confortable rtde and | ands accurately at
that floor of a building on which the is predeterm ned to be 10 _
stopped due to a call regi st erBHEGAIGR ENAL D RATION STSTEMr . 1t
has been recently proposed to cause the el evator car to decelerate and | and

at such a floor by using g £lschidiien $ATAKES' tol dnpBhvefSdrs! I8 gahave

been al ready proposed 15 various types ot elevator term nal dece eration
systems. One type Qfleéit£bod HernSnHlnAecdaesatiah afstufh! €6rhasceDeBaALSRE
counter means for . counting pul ses corres- ponding to a distance of novenent
of an el evator car,ambhdaiisig dn @lieratarptiagy ateaciterngnalcfliodbrtrom 20
the counter means upon the el evator car reaching a predetermned distance
short of a term nal floorSpeed feedback kontaodt sstenshopr canteokiing
di stance prelimnarily stored therein to cal cul ate a residual distance to
the terminal f3oor &R Teeefent fhe glpyatoryedahdongerardgasel wibhi 8n

[ | havi i tud '
5'9“a avihg a ”a%%mﬁzéh deceleration signal are employed in order that -

— o (3

the elevator car is decelerated whilst maintaihins a

comfortable ride and lands accurately at that floor

of a building on which the car is predetermined to be

10 stopped due to a cal; registered on the floor or on
the elevator car. Tt has been recently proposed fo
cause the elevator car to decelerate and land at suéh
a. floor by using an electronic coﬁputer.

To this end, there have been aiready proposed

15 vérious.types of elevator terminal deceleration systems.
One type of elevator terminal deceleration syster has
comprised counter meéns for counting pulses corres-
ponding to a distance of movement of an elevator car,
and an electronic computer receiving a count from

20 'the counter means upon the elevator car reaching a
predetermined distance short of a terminal floor to
subtract tﬁe count from the predefermined distance
preliminafily stored therein to calculate a residual
distance to the terminal floor and to.generate a

25 command normal deceleration sigral having a magnitude




P successlvely decr'eased in accordance wi.th the cal cul ated residual K/

di st'ance: %ﬁh t he otter hand, when the el evator car approaches the ternlnal([:)
f | §6w t ® ‘engage succe35|vely - 5 a plurality of term nal sensors

i sybsed adjacent to the ternminal floor within an associated hoi stway,

command t erm nal decel eration generator nmeans generates a command tern1na

decel eration sighal having a magnitude succé%5|vely decreased in

accordance. with 10 the ‘actual position of the elevator car and al ways

hi gher than that qeggggggdq elaRbabiaRcsi ¢ish- tRBEN conparison
e c

circuit. nmeans conpares t normal deceleration signal with the
comrand - tern1na|(3§Iﬂﬁygggénfgggmm&n 49 s#@hickar which of the 15 two
signals is snaller. The elevator car safely decelerates and |ands at t he
_terminal floor in accor danahenictherh®andyl wiensitheaklevatalkl garhe command
:normal deceleration signal. Lf the command normal deceleration signal is 20
+equal to or great@@pﬂuachdsathaﬂh&mmlmaﬂnﬁﬂabrdéoebasasatsuncesgmuelyor
i some reason, for exanple, an error ina_positional signal indicating the
‘actual positi®n ofa HaRaldtm of Fearminedn semsors disposghapddsaens go

r5|n1larl t he el evator car t celeragte .and | and at~ 25 the term nal
floor y E% éi(} oor A %1n an assoc&ated hogstway

command terﬁinal deceleration ‘generator means generates
a command terminal deceleration signal having a

magnitude successzvely decreased in accordance w1th

e ar s x .

10 the actual pos1t10n of the elevator car and ‘always
higher than that of the command normal deceleration

——_. o

r L signal. Then comparison circuit means compares the
command normal deceleration signal with the command
terminal deceleration signal to deliver which of the

15  two signals is smaller. The elevator car safely

decelerates and lands at the terminal floor in:
% accordance with the smaller signal normally the command
‘ normal deceleration signal.
If the command ﬁormai deceleration signal-is
20 ~equal to or greater than;the command terminal deceler-
ation signal for some reason, for example, an error
in a positional signal indicating the actual position
of the elevétor car, then the latter signal controls
similarly the elévator car to decelerate and land at

25  the terminal floor.




=% the nunber of terminal sensors is . linmited, making it difficult to
change'ihe resulilng command term nal decel eration signal snoothly -

res ﬁlng in"an unconfortable ride. ‘Also, in order to prevent 5 any
nal f¥netion, the comnmand term nal decel eration signal nay be distant from
the command normal decel eration signal. However this has caused an
increase in delay relative to the command ngrnmal decel eration signal
resulting in the detérioration of 10 the |dnding accuracy. Accordingly, it
is an object of the present invention to provide a new and i nproved

el evator term nal decaégeulon éﬁfte y which an.el evator car  can

decel erate and |and at PHEERn oF of fegmdna SSFaﬁBPﬁglﬁccuracy
' & posi t] onal ab#%#e%fhﬁ%ﬁﬁ AL TR chiBeto Pl 95 eE, Car
?LeLgoﬁ gﬁlgnsfﬂeéﬁhva or car. C%&ﬁﬂ%hégﬁgggen Q?aggn 8 kb Eﬁﬁgd
el evator terni nalizfleseh®cn rtapileePiaPr 1diseq an %&@.\éi-t % ‘Bi"éveﬁt
5'" any malfunction, the command termlnal deceleratlon
signal may be dlstagt from the command normal
decelerdtion signa;. " However this has caused an
increaée in delay relative to the command normal
. deceleration siénal resu;ting in the deterio:ationfbf
10 the landing accuracy-'
Accordinsly,'it‘is,an object of the'presént /
invenrion to provide a new and improved elevator |
terminal deceleration system by which an elevator car
can decelérate and land at a terminal floor with a high
15 landing accuracy while a comfortable ride is maintained
even updn the occurrence of a fault in a positional
signal indicating the actual position of the elevator
car, or in a call sensing signal inﬁicating.which fioor

has a call registered thereon or on the elevator car.

(o



\
plurality.of termnal® sensors di sposed at predeternined intervals adjacent g
to aternmnal floor wmithin an 5 associ ated hoistway, a counter for counting(ﬁ?f
pul 8es c@rresponding to a distance of novenent of said. elevator car, neans
respwhsi ve to the car reaching a predeternined distance short of said

termnal floor to receive a count fromsaid counter, to subtract said 10

count froma predeterm ned magnitude prelimnarily stored therein and
corresponding to said distance to calculate the residual distance between -

the actual position of the elevator car and saidgternmnal floor, and to
generate a conmand nornal decel eration, signal 15 having a nagnitude
successi vel y decreased in accordance with said residual distance, commuand

term nal decel erati on generator neans responsive to the successive

engagement . of said el evahQrprafedt t fnoddhcith Abvided ad vt o® Weriinal
during the approach of 20 said elevator car to said termnal floor to

generate a comand §g&dlapat 88 ChPs Cém OFolpHISing odn NEL SvABSK i ddKle a

successi vely decreased in accordance with the actual position of said -

el evator car and al paysabigpeoft termihal sénsars dispesel et ptedetermined

decel eration si-gnal, and a 25 command auxiliary term nal decel eration

gener at or 5 neansntecpaksi adiacennetenyatermpinabf £1e0¥ within Ancar

5 associated hoistway, a counter for countihg pulses
corresponding to a distance of'movémént’of said elevator
car, means responsive to the éar reachiné'a )
predetermined &istance short of said te;minalvflcor to

receive a count from said counter, to subtract said

B : 10 count from a predétermined-iagnitude'preliminarilg
stored théiein an&'correspondinglto said distance to

éaiculate the fesidual distance between the actual

poéition of the elevator. car and said terminal floor, -
and to'gene:éte a command normal deceleration, signal

'15having a magnitude successively decreased in accordance
with saia r#sidual distancg, command terminal
deceleration generator means responsive to thé
successive engagement of said elevator car with said
plurality of terminal sensors during the approach of

20 said elevator car to said terminal floor t0 generate a

command terminal deceleration signal having a magnitude
successively'decreased in accordance with the actual
position of said elevator car and always higher than

that of said command normal deceleration signal, and a

25 command auxiliary terminal deceleration generator



_ ¥ of said term nal sensors to receive said count from said counter (:g
means- t§. subtract saktd count froma stored val ue corresponding to the
disﬁand%‘betmeen the 5 engaged term nal sensor and said term nal floor,

to. YAlful ate the residuyal di stance between. the actual position of said

el evatdr car and said terminal floor and to generate a comand auxiliary
term nal decel eration signal successively decreased in accordance 10 with
sai d residual distance, said systemproviding as its car-decel eration

out put :si gnal the- smallest of the aforesaid deceleration signals. The
inventﬁon al so provides an el evator ‘terninal deéel eration system for
controlling an el evator car, 15 conprising a counter arranged.to count

pul ses corresponding to the distance of travel of thé car, a plurality of
term nal sensors at predetermned intervals along the path of approach of
the car to a terni rgansg ResgonsifeuQlithe engicement a8 8aid elevasorn§athe
20 passage of the car., a deceleration-initi.ation sensor arranged,to

provide a further SfHHhIaRRHATA3Y) tARRIAN Fenaprs 40 Feceliye: 324 frRas |
di stance short of the termpal floor, the said siqgnals ind cating..
respective act ual ?’fi?ﬂi’s&]o‘f". %‘rcg}e,art'oﬁﬁjﬁ‘%lgfq' é:ﬁéal"gs %Hé"lt\%grfg % o

said further 6 stored value corresponding to the distance between the -

5 engaged terminal sensor and said terminal floor, to.
calculate the residual distahce between.the actual
position.of sa;d elevatér car and said terminal £loor
and to genérate a command auxiliary terminéi
deceleration signal-succéss%vely decreased in accordance

10 with said-tesidual-distance,'said system providing. as
its car-deceieration.output signal the smallest 6f the

aforesaid deceleration signals.

The inventidn also pfovides an elevafo: terminal
deceleration system for controlling an elevator car,

- 15 comprising a counter arranged to count pulses
corresponding to the distance of travel of th; car, a
plurality of'terminal_sensors at predetermined intervals
along the path of approach of the car to a terminal
floor for groviding respetfive signals indicating thg

20 passage of the car, a deceleration-initiation sensor
arranged to provide a further signal indicating passaée
of the car at a predetermihed distance short of the
terminal flbor, the.said signals indicating respectiv%
actual po;itions of - the cér, computing means responsi%e

25 to said further

£
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signal to conpute fromthe count on said counter and from said
“predeterm ned dj stamce the residual distance between the car and the
;tewn}nab floor and to generate a nornmal decel eration signal which decrease
;prdg!e33|vely 5 in accordance with the conputed residual distance, the said
“conputing neans being al so responsive to the said signals provided by the
term nal sensors to conpute, fromsaid count and the known di stances of
said term nal sensors fromsaid termnal floor, the residual distance 10
bet ween each respective term nal sensor and the termnal floor and to
generate an auxiliary deceleration si gnal corres%onding to the conputed
residual distance, neans for generating in response to the signals fromthe
term nal sensors a terminal deceleration signal which 15 decreases in

accordance wi th tNeeiGehiUeh Labi0E eoln (e ‘Wadd UB | H1d UM drP"

correspondi ng to the ern1na| or positrons and greate

..decel eration signal gzggng4 #4 °6e &Hoé&‘f*m%%ﬁz’ i‘%ﬂ@é‘r&e mia{aﬁfﬁ%ance

control "neans arranged to respond to t l est of the decel eration
signals. 7 The ppgtwééni tN&NtaPrand | thé CEOFi Al eIl idna A fefdrdve
the follow ng detailed description taken in conjunction with the

acconpanyi ng dramﬁngsrnalmﬁcchlefignoe digsal wihbelk dbcgp&snsﬁpzngresszvely
conventlonal

5 in accordance with the computed resxdual distance, the

said computing meéans being also responaive to the said

_szgnals provided by the terminal sensors to compute.

sensors from said t;rminallfloor. the residual distance
10 Dbetween each respéctive terminal sensor and the terminal

floor and to generate an auxiliary.deceleratiqn'3ignal

- [ PPN I ¥ & - o TgS———TY
R R ! Ll Doe e

corresponding to the computed residual diétance,'means-
for generating in response to the signals fiom Ehe
terminal sensors a terninal'decele:atioh signal which
15 decreases in accordance with the residual distance of
the car from the terminal floor corresponding to the
terminal sensor positions and greater than th;
deceleration signals generated by the computing means,
and car speed control means arranged to respond to the

- 20 smallest of the deceleration signals.

f;cm said count and the known distances of said ternlnal”



5 evator termnal® decel eration system [Figure 2 is a gfaph illustrating )
voIE; es devel oped at various points in the arrangenent shown in Figure 1
and ;

pgot?ed i n ordi nate .agai nst the distance to a termnal floor in
abséﬁésa;nlo Figure 3 is a block diagram of an enbodi nent of the

el evgor terminal deceleration systemof the present invention and a
schegati c view of an.elevator systemwth Whi ch the present invention is
operatively associated; and 15 Figure 4 is a circuit diagramof the

details of th ) d b Of3: BV rd ' 3.
ci ofring now to Fi gurE° 1Par SPRE SREpEEECACPLIE TG I iLe e

~Refekring now to Figure ed a

conventional el g %én%eff?aafhdeféiféwiﬁg détaDled YEd seriptivn afdieagerment
i'llustrated conptTses .an electronic conputer 10 applied with a positional
signmal 10a for ap ebayahetiear witht théoseonpsmyicsy drawings dibywhtinnt i ng
pul ses corresponding o the distance of novenent of the car, a .
-readiiness- f or - decel er Bigaresénisng slgokl disgrgmnef o econpertiorakl evat or
car reaching-a predet erm ned di stance; short of that floor 8. on which

t he ‘el evat 0P caelevagegdsesniraddieeeberatéppedyati®®io a call regi.stered on

EP?TE!POr or on-. - Figure 2is a graph iilustrating-voltages
| '.deieloped at various points in the arrangement shown in
o . Fiéufe 1 and plotted-in.ordinate against'tbe distance
' ‘- to a terminal floor in abscissa; h J
g \. Figure 3 is a block diagram of an embodiment of
- the eievator terminal qeéeleration'system of the
present invention and a scheméﬁic view of an eievator;
system with which'the"present invention is operativelj N
associated; and |
15 . Figure 4 is a cireuit diagram of the details of
- the command terminal deceleration generatof shown in
| Figure 3. _ .
Referring.now to Figure 1 of the drawings, there
is illustrated a convéntional elevator terminal deceler-
20 ation system. The arrangement-illustrated comprises an
N electronic computer'10 applied with a positional signal
10a for an elevator car (not shown) involved generated.
vy counting pulses ‘corresponding to the distance of

. movement of the car, a readiness-for-deceleration

&

sensing signal 10p generated upon the elevator car

reaching a predetermined distance short of that floor

" e -0




the el evator car 'and a call sensing signal 10c i.ndicating the presence of
the,call. 5. « Theé "el ectronic conputer 10 is connected to a '
digngJ-fb-analog converter 12 where a digital signal fromthe electronic
conputer. 10 is converted to a correspondi ng anal og signal and a comuand
normal decel eration signal [ERR] is generated. 10 On the ot her hand,
a command terninal decel eration. generat or 1@‘[5 connected to a conparison
circuit 16 to which the digital-to-anal og converter 12 is al so connect ed.
Then the conpari son ehichi thecelsvetorectrdisopaedptetminadrobd vevi ce 18.
The conmmand term nal 15 decel eration generator - 14 receives -successively
ternminal signal s BA8P§edeftitefouponalhberegistesedeconpthat foerodraon
plurality of termpal sensors (not shown) disposed at predetern ned equal
intervals in a Ioﬁgﬁt§§PN§F°6r°§rvéP@iéaﬁaélr§9nﬁiﬂﬁiﬁlshahs%@giated

hoi stway (not sho .20 _.and_adj acent to a_,termnal_ floor or each of the
upper - nost and I%%éﬁﬁﬁgﬁnﬁl3§Pspfﬁ5Fn§ﬁoﬁﬁ)gﬁeTﬁ%£%0nnand ternina

oo on generator el 8780RIRRLE SRRy G, L8 TRRo2ER00E 1 0NA! S
al ways hi gher 25 gk QiekhU t and4 80 dec t{ on. si gna
1ERR]. The conpar?%gﬁﬁggrgéigﬁ%%eggnpggggggﬁgg-1§9&H@£g & &iéié&i s1§i§f

: - from the electronic computer 10 is converted to a

o

i ' deceleration'signal Eﬁ is generated.

CIPT T
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corresponding analog'sisnal'and a command normal

‘40 = On the other ha;a, a command térmiqgl-decéleratiqn
ggneratgr 14 is conngcted to a coﬁparison éi:guit 16 to
~ which the digitalftb-analog-éonverter 1é'ié also
connected. Then the comparison circuit 16 is conpe;ted
to a speed control device 18. The command terminal
15 deceleration generator 14 receives successively terminal
signals 14§_generated upon the successive opergtions of
a plurality of terminal éensors (not shown) disposed at
predetermired equal intervals in a longifudinal or a
vertical array within an associated hoistway (nét shown)
20 and adjacent to a terminal floor or each of thé'upﬁer—
most and lowermost f£loors (not shown). The command
| teéminal deceler?Yion generator 14 responds to each of
the terminal sensor signalsfﬂug to generate a command
' terminal decelsration signal V_ which is always higher
25 in magnitudé'thén the command ;Brmal deceleratioﬁ '

signal Eﬁ- .The comparison circuit 16 compéres the



commad® nor mal décel eration signal [ERR] wth the command term nal :
decgjsiatlon signal FERR] so that, when [ERR] is less than [ERR] as
det:rL'néd t hereby, the command nornal decel eration signal [ERR] is

[ to the speed control 5 device 18 and that, when [ERR] is equal
reater than [ERR] as determ ned thereby, the connand term nal

- ation signal [ERR] is delivered t© the speed control device 18.

t:he el evator car reaches the predeterm ned 10 distance short of the

desti gation fl 0ofemidiel heRIAD e slEmaivh algndlales wilvh mhei doamantidst ance

bet wen -t he actual position of the elevator car and 3 he destlnatlon fl oor

by using the postermimal sdgcﬂeﬁa’.lzn,on mmmﬁjaessp folato,e ooy dis sensing
si.gnat- 10b and the call sensing 15 signal 10c.=Then a comand cel eration

magni tude prel i niess abhay ¥t ke defiermined ddenedd h&healcommendd noggisdual

di stance in the.electron|0'conputer s read out and generated as the

comeid nor mal deRe® %%F%9F3$¥ﬁﬁﬂ [(ERAs dagli Vﬁﬂ%ﬁ(ﬁﬂnﬁhﬁjﬁﬂﬁﬁimconerl

?lﬁze'cﬁi;;‘;‘rz?zi' 9«8;”" e R o et S B S i N B e e 00"
hiththe cont rﬁffs%%‘t?éﬁ%%ﬁéémﬁe% 058 i AR dl Aadiance
on approach to a,ieggi Ef‘éniiofr’lé’%eli’vé’ﬂéjdté&%ﬁé‘esﬁé@@%trol -

dev1ce 18.

when the elevator car reaches the predetermlned
4o d_stance short of the destination floor the elsctronic
cmputed calculates the residual distance betweon the
actual position of the elevator car and the destination
#1o0r by using the positional signal 10a, the readiness
for-deceleration sensing signal 10b and the call sensing
.15 signal 10c. '

Then a command deceleration magnitude prelimin-
arily stored with respect to the caloﬁlated'residual
distance in the electronic computer is read out and
generated as the command normal deceleration 51gnal

20 This command normal deceleration signal V_ is applled

-
to the speed control device 18 through the comparator

16 and generates a control signal 18a therefrom. Then.
the elevator car decelerates and lands at the destination
floor in accordance with the control signal 18a.

The process as desoribed also happens on approach

\)
\J.

to a terminal floor, but in addition the command




O term nal decel-eratton signals [ERR] are successively generated as the
| evator car approaches the term nal floor. The successive commuand term na
ecéleram|on signals [ERR] and the conmand nor nal decel eration signal [ERR
Eﬁbstantlally as shown in Figure-2 wherein there are illustrated
yarlous signal voltages plotted in ordinate,against distance to the
termnal floeor in abscissa. If the p05|t|ong§ *signal 10a and/or the
readi ness- 10 for-decel eration sensing signal_10b are or is- erron- eously

generat ed and/ or |$e§m#§§ﬂtd§§é&P§aFﬁ°§ §é6¥ﬁ$$ Ego%%%s%?cﬁ?§55§ in the

el ectroni c conputer ng decel erali on energé |s 0S

t herein and/ or theSﬁPSFF§F§t3§aﬁ Rof €8ﬁ58Ft8Pr1§ppFﬂ%

nornmal decel eratio nal R t

comand t er ni nal géép rrat i- E Rhﬁﬁgggfggﬂﬁgﬂﬁkn%hggé%g £ ?%éégon%ggﬁgon

Cgircuit 16 dellver§ %%%l Qﬂdt% %mgﬁ&ehgga%%og éég fét{5§§§1 i he
ed a ﬁ

speed control device asgdescri evator safety .

~Hécel erates ang | ayds axle i stantiaalyl hQOéhbﬂnaﬁﬁOFﬂgaﬁe 31 idhe bgn coMand
tiermi nal decel erat™& signal [ERR]. However the nunber of terninal-sensors
necessari |y 1 nitheteandet haleksreteievasishki Bignalnmerolitage seplotioed

jecel eration signal .[ERR] has a .small nunmber of discontinuities with the

. fiésult that it is dirf foirdilete against distance to the terminal floor in .

(o gl

/ absclssa. .
f, If the positional sigral 10§'and/6i'the readiness-
g :

} 10 for-deceleration sensing signal 10b are or is erron-

| | eously generated and/or if a fault occurs in a central
| processer disposed -in the elsctronic éomputer.10, a

command normal deceleration generator disposed thfein
- and/or the digital—to-analog converter 12, then the

15 comﬁand normal deceleration signal En

may be equal to

or greater than the command terminal deceleration

signal V_. In that case, the comparison circuit 16

delivers the command terminal deceleration signal Es

to the speed control device 48, as described above, and
20 the elevator car'safety decelerates and lands at the
terminal floor in accordance with the command terminal
deceleration signal Es-
However the ﬁumgér of terminal sensors.is
necéssarily limited andltherefore the resulting command

25 terminal deceler atlon signal V has a small number of

| discontinuities with the re sult that it is difficult

e v s+ T s 1) sy 1o
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to c fie -t he coomand® t ermi nal decel eration.signal [ERR] snoothly. k@
Accor{digly an unconfortable ride results. Also in order to prevent any ;V
¥ i%on, the 5 -command terninal deceleration signal [ERR] may be

¥ fromthe conmand nornal decel eration signal V. This causes an

increafe intine delay telative to the conmand normal decel eration signa
$resulting in deterioration of the I@mding accuracy. 10

$ng now to Figure 3, wherein like reference numerals designate the
conporfint s i dent Feathange Hebe command rt Frinal deqslaration |signalat ed one

enbodLn-nt_of_th el evator term nal deceleratlon S sten1of t he present
i nventgon. The afg FERET 11 | RGO RHRBLE a%dfﬁﬁqnbi%ﬁi st 1 oor
20, arfl a pluraliT termnal. switches, i-n this case four swi t ches,

di sposed at predE? fiad equal intervals in a longitudinal or a vertical.
ot shown - hese T out88" ﬁ“@%#??%##?%%éﬂ%%@ﬁ@%&i%&ﬁ B 2ot
Iz(z)gaggg ngas Irfs%er m nmdn% stance A f@ﬂf e"ggﬂ%ﬁ@r %&r?ﬂ% oor
B 0,570 e s e s s 1y |1 5
causes an increase in time delay relative to the
command normal deceleration signal V resultlng in |
deter1orat10n of the landing accuracy-
490 * Referring now to Figure 3, wherein like reference
nuhefals designate-the éomponenté identical to those
- shown in Figure 1, there is illustrated one embodiment
. of the elevatof teﬁminal deceleration system of the '
present invention. The arrangement iliustrated
15 comprises the uppermcst flbor 20, and a plﬁrality cf:
- terminal switches, iﬁ this-case four switches, d;gposed
at predetermined equal intervals in a longitudinal or

a vertical array adjacent to the upper most floor 20

within an associated hoistway (not shown). These four

8

switches form four terminal sensors 224, 228, 22C and
22D. The lowermost terminal sensor 224 as viewed in
Figure 3 is located at a fifst predetermined distance
i shdrt of the upperﬁbst floor 20 and an up readiness—'

for-deceleration sensing cam 24 is also disposed in

N
\n

the hoistway at a second predetermined distance 4,

short of the floor 20.




o~

short of the floor 20. - An elevator car 26 is connected to a counter- /
‘wei ght 28 through a traction rope 30 trained over a hoist wheel 32. The ;>5 i
h

el evatorgcar .i s prOV|ded on the outer surface of the ceiling thereof wt
bot Ra teriinal 5 sensing cam 34 selectlv‘u%cengaglng the term nal sensors
22A, 22B, - 22C and 22D and a readi ness-for el eration sensing swtch
form ng a readi ness-for-decel eration sensor 36 engagi ng the cam 24 during
the ascent of the el eva{preLdfatotedi0idd iherinnddted @R orthtee-a
reversible 10 electric hoist notor 38. WWen driven in the appropriate

direction, the noieighit 28\ ttesougdie & | st triiors arog@s Athrimadnedheviex st hotied
32 and the traction rope 30. During this upward novenent of the el evator
car.26, the readiwheslf??. dthelekendtor sards Iparidad ongddes outer

associ ated cam 15 24 and then the terntnal sensi ng cam 34 successively
engages the ter i $RFLaeR sF St celling ‘Q‘&Mh@o o8l urt her

a pul se generator 40 nnecte dlrect o the hai st q % ﬁ enerate
gul ses whose nuRbR$DS (#E% %

e bui se. gener at ) t%?%e%ﬁi??% %%%Xfé%e%# 75T %%Vﬁgeqtahté%%ul ses

=

ﬁ(t‘i_l

onput er 10 throug
36 engaging the cam 24 during the ascent of the elevator

car. The hoist wheel 32 is connected to & .reversible’

10 electric hoist motor 38. When driven in the approprzate

the hoist wheel 32 and the traction rope 30. Durlng this
upward movement of the elevator car 26, the readiness-for-
deceleration sensor 36 first engages the associate& cam

15 - 24 and then the terminal sensing cam 34 successively

e

engages the terminal semsors 224 to 22D.

The arrangement comprises further a pulsé'

B Tl

generatpr 40 connected directly to the hoist motor 38
to generate pulsés whose number is proportional to that
20 of rotation of the hoist motor 38 and therefore to the
distance of movement of theielevator car 26. The pulse
generator 40 is connected té a counter 42 for counting
_the pulses ge;erate&-by'the sane, Then the counter 42
is connected to an electronic éomputer 19 through a
25 converter 44 to which the terminal sensor 224 to
22D and the readiness-fér deceleration sensor 36

i !
are connected. The converter 44 is ?perative

enerated by the §%ﬂ§m§h§@i{:&§ FOUPLRE £2rda SUNEERL R AL AIETT Yiirsor

direction, the motor 38 raises the elevator car 26 through'

[,



25 cof ';ter 44 to whi*ch the terminal sensor 22A to 22D and the
.readi ngEs-f or decel erati on sensor 36 are connect ed. The converter 44
is opeqEt?Pve 13. to convert an input applied thereto to data suitable

f or
convel
el ectn
avai | al@
the el
.for ex
Zilog @
- electri@

bd data to

e as TYPE

“rg processed by t.he electronic conputer 10 and to apply the

the conputer 10. In the exanple illustrated the

®ic 5 conputer 10 conprises a nicrquonputer commercially
i't

8085A fromIntel. However is to be understood that

Etroni c conpot eonveyt canpinmet sapp kisd diferetio o datautsd talect ed,
pl e, under TYPE M5800 from Motorol a or_ under TYPE 80A from 10
any ot her fdrgbeing cprperssed kh the Lleniitonis coppudierut® . The

ic conputer or micro-conputer 10 includes an input port 10A

connecfed to the c¥RdeFPAPRLY Jhke LRTIFLIE Aatd i W compuFaredd onl y

menor y$15 devi ce

3 (which_is_abbreviajed hereinafter_to an "ROM,) 10B a-
randonfaccess nenmory devitetRRHFEIRR eﬁ%ﬁ%@%l%@% an "RAM')

2 ot put "por S0 SRRER P10 PR T MR SREIGR SRR,

-

the ROM 108 are ariapgeehig 24PPHYE Wid54 Ceidie Bl PUTdifovilt 118 e dd mer

10D and the
<10
W 15
20
L
_%_ =

" be understood that.the electronic  computer may comprise.

any suitable micro-computer marketed, for example,

under TYPE M6800 from Motorola or under TYEE 80A from

Zilog or any other digital computer such as atsméii-
sized computer. "
The electronic computéf‘or micro-computer 10

includes an input port 10A connected to the converter

- 44 and also to a data bus 46, and a read only memory

device-(ﬁhich is abbreviated hereinafter to an "ROM")10B
a random access memory device (which is abbreviated
hereinafter to an "RAM") 10C, an iaterrupting period

control timer 10D, a central processor 10E and an

‘output port 10F connected to the data bus 46. The

input port 104 and the ROM 10B are arranged to supply
data to the data bus 46 while the timer 10D and the
output port 10F are arranged to receive data from’;hb;
data bus 46. The RAM 10C and central processor 10E are
arranged to apply and rééeive data fo and from the data
bus 46. - . i .

| In the exaﬁple ilﬂustrated, the input port 104,
the ROM 10B, the RAM 1oq|=- , the timer 10D, the central

10A and

@,




-

out put port 10F are aranged to receive data fromthe data bus 46. The :
1CC and central processor |I0OE are arranged to apply and receive data to
A,

frofptheedata 25 bus 46. In the exanple illustrated, the input port 10
the 10B, the RAM 10C , the timer-10D, the central 14. processor 10E
and the output port I10F are TYPES 8212, 2716, 2114A, 8155, 8085A and 8212
c.omrercially available fromlntel respectngly. The output port 10F s
then connected to a digital-to-anal og convertér 12 subsequently connected

t i son ci it 16 t i t i nal decel tion gener L1400

al'so connoct od. _ TRESCBABSFI 10K S5 chrt TEEE dFeCiLh 4 SRR e AR rol
inth f 5k T nalg (At

'S preferably of aZeiPeurt ehn o or acto ko lh ARSI A v

ar r angenent illUStfg&ﬁdznfeieféféﬁéﬁiT%$§§iOn of a plurality of resistors,

L.n this case 15 four resistors | , [ERR] and [ERR], is connected

across a voltage source mﬂeaaatsﬁet@ér&hﬂ@pgfs%ﬁ@&i@éﬁe&&‘&ﬂt&qlnect ed
directly to the voltage source -V. = Each of the resistors [ERR],[ERR}#[ ERR]

and [ERR] is cynnedigital+bssanalogsoonaé etiepnt2 ofut equwently | gomesginsd ed
termnal ) .
_ .. ... . . to acomparison circult 16 to which a terminal

deceleration generator 14 is also connected. The

comparison circuit 16 is connected to a speed control

_ device 18 subsequently connected to the hoist motor 38
: 10 ;s in the arrangement of Figure 1. ° o

The terminal deceleratibn generator 14 is
preferably'qf a circuit configuration as éhoWn.in

Figure 4. In the arrangement illustrated, a series

-

TR g sos v
-3

combination of a plurality of resistors, in this case

; ? 5 four resistors R.]_,RZ,R3 and R4, is connected across a
% voltage source -V and ground through a resistor R5
connected directly to the voltage source -V. Each of
- the resistors Rl,Rz,R3 and Ru is connected across an

TR PAP RS- -

associated one of the serially connected terminal

4y

20 sensors 22A to 22D for the uppermost floor and also
T a mating one of serially connected terminal sensors
504, 50B, 50C and 50D for the lowermost floor (not shown)
~ identical té the terminal switches 22A, 22B, 22C aad 22D

regpectively. TFor example, the resistor R2 is connected

N\
n

across the .terminal sensor 22B and also across the

terminal sensor 50B.



5ors 22A to 22Drfor the uppernost floor and al so a mati ng one of
seria f,connecteg ternm nal sensors 50A, 50B, 50C and 50D for the | owernos
_ no® .shown) identical to the term nal switches 22A, 22B, 22C and 22D
respeggi-vel y. 'For. exanple, the resistor R2 is connected 25 across the
ternm hifl sensor 22B and also across the term nal sensor 50B. 15. The

YUnCtijn of. the resistor [ERR] and the ter@ naf swi tches 22A and 50A is
connecged via.a resistorr -to a negative input (-) to an operati onal

anpl i fEer 48 with the dMeerjuction tolive:hlenm:.(st)azcagqeahadthe geetiifdad
througg a resistor [ERR]. .The output of the operational anplifier 48 is

connecied to a nepdttoh=s rﬁﬂ.ﬂ: ot G0dh is panaleledledc edla laalresmsd:braaﬁapecat or
C and m resistor formng a negative feedback network.” The operation of the.
ar rangenent_ shownegatvariame (3-)witld awowdeseaddonsilbeaplifidart #8 wishat or

car 26tascends, the pul se generator, 40 gener the pul ses - ch
are, iy turn, coﬂ%@?ﬁe?r@m ‘7342‘-9n %-%WWSPWS%FQVSFSPD-@M 26

[ Toor 20 whi o oot ra L B 7 Sl e U bl dBatERRAT"
decel eration sénsgp, Afeanoages § Q:%tn?‘nae@t%ﬁ toT*;ern%fg%fﬁvlehinz%%%résgh .

gener af es ra
E ' pa:allel comblnatlon of a capacitor C and a resistor RS
;- | formlns a negative feedback network.
< The operatlon of the arrangement shown in Flgure

40 ‘3 will now be. deScrmbed. Whén the elevator car 26
ascends, the pulse generator 40 generates the_pplses

3 - which are, in turn, counted by the counter 42. Mean-

;: | while the elevator car 26 reaches the second predetef—

mined distance Ay short of the uppermost floor 20 which
& 15 1is a destination floor whereupon the readiness-for-

— deceleration sensor 36 engages the cam 24. Therefore
the sensor 36 generates a readiness-for-deceleration
sensing signal. That signal is conveffed to data for
the micro-computer 10 by the converter 44. The central

20 processor 10E senses the converted data through the input

| port 10A and data bus 46 to read out from the ROM ’10B
the distaﬁce.A2 stoied therein and write it into the
RAM 10C at an address predetermined therefor.

Thereafter the count onm the counter 42 is entered

S e R R A

into the micro-computer 10 through thé converter 44 for

it

each of the calculatlng tlme periods. The central




sensing signal. -That®signal is converted to data for the mcro-conputer
by the converter 44~. The central 20 processor 1CE senses.the converte
dat‘a . thPough t he i nput port 10A and data bus 46 to read out fromthe
1CBﬁfhe,d|stance [ERR] stored therein and wite it into the RAM 10C at an
address. predeterm ned therefor. Thereafter the count on the counter. 42 is
entered 25 into the mcro-conputer 10 t hrod$h t he converter 44 for each of
the calcul ating time peri ods. The central 16. processor 10E subtracts.

the entered countpigsuzsde OB Ard HRItHM iddtdd icounie fpM LBe ther eby

to calcul ate the re5|dual di stance to the uppernost floor 20. 5 Then

the central procetbstaddd Asaastrpdn Sircho artesiRAM VIGO0 ahedebyREd | OB command
decel erati on mag- nitudes i ch progressively decrease in accordance with

~the residual di stembeslatesthelmedisdval ditetamrended thee etppeamost filgoirt udes |
» read out fromthe ROM| OB are 10 successively supplied to the output port
« 10F and thence t A9 he digital -to-anal og converter 12.where the decel -

i eration nagnl udes are successi vel nverted to corres: ondlng analog
! magni t udes. e anal og Stl:ﬁi %#%ﬁsmw V! 5@?? F¥onmand

inormel decel erat SBed ety ol L 00 108 % G Cd%rz:tefférad&vanc Gl
' nitudes-which progressively decrease in accordance with
the residual distances thus calculated. The command
deceleration magnitudes read out from the ROM 10B are
10 éuccessivély supplied to the output port,ﬁOF'and.thénce
| to the digital-to-analog converter 12 where the decel-
eration magnifudes'are succé%sively convérted to cdrres-
ponding analog magnitudes. The analog magnitudes are
successively applied, as a commaﬁd normal deceleration
45 signal V » to the speed control device 18 through the
comparlson circuit 16 thereby to control. the ho;st
moto: 38. Accordingly the elevator car 26 is smoothly
. decelerated until it lands accurately at the floor 20.
On the other hand, all the terminal sensotrs 22i
20 to 22D are in their open position before the elevator
car 26 énproaches the-unneriést floor 20. Under these

c1rcumstances the .operational ampllfler 40 produces zn

output of a command terminal deceleration signal V

tJ»_

havirg a magnitude ¥, expressed by

25

v, =V X i S Sl il S |
1 Rg + Ry + Ry + Ry + Ry = Rg




§ son circuit IB'thereby'to control the hoist notor 38. Accordingly"l'
thelf¥evator car 26sis snmoothly decelerated until it |lands accurately at"
thé“ﬁobr 20. On the other hand, all the term nal sensors 22A 20 to 22D
er¥ their open position before the el evator car 26 approaches the _
¢@ost floor 20. Under these circunstamps the operational anplifier 40

progiges an output -of a command term nal deceleration signal [ERR] having a

ni ude [ ERR] ﬁﬁgf’.gSﬁe&e’Qy 2t & ¥Re inphly y\gfﬁ%y desi gnates the input-

vol t @e. Then the elevator car 26 reaches the pre- determ ned

' @'ce [ERR] short ofhéhethePsLéPgtor | 0F 20 sy thd L ddt Prd-er m nal
_sens@ 22A engages the 5. .can 34 resulting in the closure of the term nal
sens@r 22A. The debemined dbstémcei Aal shermsoof 2%e geppemiost. of logorddd
termgnal deceleration signal [ERR] having a nagnitude [ ERR] expressed by
[ERRE. 10 The nayhereupopER¥® firstetémrinabnsemesormxRA tangagesRhe In this
way, sthe terpinal sepsors 22B, 22C and 22D are successively .closed to .cause
the operatiofal &ABI P Besudtingpin e elesere |k the ferminalasensor

magni't udes

- . 22A. The closure of the terminal sensor 224 genefates
. a command terminal deceleration signal Y, baving a

magnitude Eé expressed by |

- . R, + R, + R, Ry

. VR IR YR C R

) T8 2 3 ) 6

'.A-i:«;;-'.. ety

»

10 The magnitude A} is smaller than the magnitude V,. In

this way, the terminal ‘sensors 22B, 22C and 22D are

R AN HE S L

successsively closed to cause the opefational amplifier

§o

48 to provide successively outputs having magnitudes

ZEJ-I# .-+ successively decreased as shown At_the dotted
15 1lines in Figure 2. | |
Under thegé circumstances, whén the command normal
deceleration signal Es is not erromneous, V,¢ Vg holds.
This means that the giévator car 26 decelerates and
lands at the uppermost floor 20 in accordance with the

20 command normal deceleration sigmal En'

On the other hand, when the first terminal sensor
224 engages the cam 34, it also produces an output which

is, in turn, entered into the micro-computer 10 through




[fERR] ,[ ERR] ... successively decreased as shown at the dotted 15 lines in
i gure 2. Under these,circunstances, when the command nornal decel eration
41 gn4l [ ERR] is not erroneous, [ERR] holds. This neans that the el evator

gar 28 decelerates and | ands at the upper nost floor 20 in accordance wth

tthe 20 conmmand nor nmal decel eration signal [ERR]. On the other hand, when

he first term na

10

15

20

sensor 22A engages the cam 34, it al so produces an

qut put which is, in turn, entered into the m cro-conputer 10 through t he
gonverter 44. This results in the repeating of the process as described -
gbove iin conjunction with the closure of the readiness-for-deceleration

fensor 36, excepting that the first predetermned di'stance [ERR] is 5 read
qut fromthe ROMI OB and witten into the RAMIOC. As a result, a conmmand
Juxiliary term nal
gesi dual distance is generated.: Each tine.the term nal sensors 22B to 22D -
#re successively clubedonvertemobss aTHis mbevltshda ameamarté.MaMdtth@
gener at e. simlary a command auxiliary term nal decel eration signal V .

Aving a magni t ude BRASRSS|ak|desRaiRadabove dde SARINASTAAm With Ehecul at ed

‘f5|dual di st ances corres ond| to the positions of sensors 22A-D. 15
icordlngly even i fClofR QKﬁQﬂﬂiQAgﬁﬂ

decel eration signal V corresponding to the cal cul ated

ftacndespleration sensor 3§,
except1ng that the first predetermlned distance 51 is .
read out from the ROM 10B and written into the RAM 10C.
As a result, a command auxxlia:y terminal’ deceleration
signal !K co::espondzng to the calculated :esidual
q;stanqe is generated. Each time. the termxngl sensors

22B to 22D are Successivel&'elosed. the process as

described above is repeated to generate similary a

command auxiliary terminal deceleration signal Vx

haviné a magnitude successively decreased in accordance

with the calculated residual distances corresponding to
. . ;

the positions of sensors 22A-D.

Accordingly even if the command normal decelergtion

signal Vn is erroneous due to a fault occurring on at

‘least one of the readiness-for-deceleration sensing cam

24 and the termznal sensor 36. it is possible to
decelerate and land the elevato: car at the uppermost
floor in accordance with the command auxiliary terminal
deceleration signal Vx' ' The command auxiliary signal
V_ is computed in the same manner as and so has a

b 4
magnitude similar to that_of the command normal



si gnalf ’ERR] is erronebus due to a fault occurring on at Ieasf one of the
readiﬁ 8 S- for-deceleratlon sensing cam 24 and the termnal sensor 36, it i

in a~ai,dance W th the command auxiliary term nal deceleratlon si gnal

[ ERR] {§ The command auxiliary signal [ERR] is conputed in the same manner

as angfso has a magnitude similar to that of the conmmand nor nal 19

decel ¢fation signal [ERR]. : This prevents the Xbnfort of ride of the

el evatr car fromdeteriorating as the deceleration remains sinilar to the
nor mal decel erati ofeceberation piqnakifipl SEHSHRFOARYSD D t of -
gener a2l y an error | ocatj on and th r{or nes. | t

terni nfll  sensor ?“g?t‘h rCRe VRS 2 o |4 btr ra’ﬁ‘?‘iiggré?usﬁhse in a

dangerf that the 'aas'wgﬁewecyeﬁ EUAIEEE PP ol | WUt on.

accur &y can be inmprov usi ng at sone sensors
g.for the first ternlnal sensor 22A to correct residual distances _
duri ngit he ascent of the el evator car-. -.Shoul d the worst case happen wher e

bot h tf‘le comand nor madﬁcﬂ&ﬁlmﬁimhéﬁﬂsmtwm 15
aUX|I|§wy'deceIerat|on signal [ERR] are erroneous, the elevator car safelty
deceleﬁates and5lagdnena11yean error in its location and.the error becomes
la:ger as the terminal senso: is farthe: f:om the
uppermost floor 20. This results in a danger that the

landing accuracy is decreased. However, the landing

TR i

accuracy can be improved by using all or somé of the
10 terminal sensors except for the first terminal sensor
22A to correct resi&ual disténces during the ascent of

the elevator_ca:.

Should the worst case happen wneré'both the cbmmand-
normal deceleration signal Vn and the command . .

15 auxiliary decelgtation signal v* are erroneous, the
elevator car safelty decelerates and lands at the
uppermost floor in accordance with thé command ‘terminal
dec?le:atioﬁ'signal vs when the signal Vn is equal

to or greater than the signal vs as:described above.

20 Thus, the car is always decelerated in accordance
with the ldweét of the deceleration signals available

_from the deceleratlon control system.

!
|
|




T . : : ' N
uppernost floor i.n aceordance with the command term nal decel eration sign '
V when the signal Veis equal s o - nto or greater than t gig i
sig@éh.L!RR] as described above. 20 * Thus, the car is always
dece{¥rated in accordance with the | owest of the deceleration signals

avai I'abl'e from the decel eration control system 20 Wi le the present

i nvention has been illustrated and described in conjunction with the
uppernost floor it is to be understood that th@0sane is equally applicable
to the lowernost floor. In the latter case, termnal 5 sensors 50A to 50D
~ (see.Figure 4) are actuated instead of the terninal sensors 22A to 22D
Fromthe foregoing it is seen that the present invention provides an

el evator term nal decéihdla ithve- presemtsiaventionchaa beenhblivatnatiedoand
decel eration 10 signal is erroneous, the el evator car can deceleratf and
land at the terni deiscmided din ¢oninngsisacwisby thai PRPALBeRFoFLABFlFi L s

mai nt ai ned. 21 CLAI MS: : - T
) to be understood that the same is equally applicable to

the lowermost floor. In the latter case, terminal
5 sensors 50A to 50D (see Figure 4) are 'actuated instead

of the terminal sensors 22A to 22D.

From the £otegoing iﬁ is seen that the ptesent
invention prbvides an elevator térninal deceigration
-gystem such ﬁhai eQem if fhe_fomﬁand normal decele;ation

10 signal is erréneous; the elevator car can decelerate and
land at the terminal floor with a high accuracy while a

- comfortable ride is maintained.



n el evator ternrnal decel eration sysTEﬁTfﬁﬁﬁFrgrﬁaﬂ;E el evator car,.
|ty of term nal sensors disposed a ‘“mtknnntervals adj acen
teWri nal. fl'oor within an associ at edi/mm“ ter 5 for counti
&S, correspondlng to a distance of novenment ‘of "sai*d el evator car, -nmeans
gnsive to the car reaching a predetermned distance short of sald
tnal floor to receive a count fromsaid coynter, to subtract said count
B a predeterm ned magnitude 10 preliminarily stored therein and
:sponding to said distance to cal culate the residual distance between
Ectual position of the elevator car and said ternminal floor, and to
Qﬁate a connandcgg%ggL decel eration si gnal havi ng a magni t ude
essively decre 'n 15 accordance with said residual .di stance,
';nd term nal decel erati on generator neans responsive to the successive
sgenment of said elevator car wwth said plurality of term nal sensors
dur #ng the approach.of afcelecheyat éraitial 0d66h lei £t ibmdydtaw conpUsiaigt
a 2& command terni nal decel eration signal having.a magni tude successively
decrfeased i n accoraanekevatdrtder Aca uplupabity oof fexminhlk| sardaxrs:car and
al ways hi gher. ‘than that of said command normal decel eration signal, and a
command auxiliary dispoaad ﬂbce¢e¢e£¢bnge®ex@texvals _agjacent to a

terminal floor within an associated hoistway, a counter
‘ s for counting pulses corresponding to a distance of
f | iovemene of said elevator car, means responsive to the
car reaching arpredetermined distance shor:t of said
termina;-floor-to receive a count.from said counter, - to
- subtract said count from a predetermined'magnitude,

10 preliminarily stored therein and corresponding to said

distance to calculate the residual distance between the
actual position of the elevator car and said terminal
floor, and to generate a command nofmal-decelezation
signal having a_magnitude successively decreased in

15 accordance with said residual distance, command terminal
deceleration generator means responsive to ehé
successive engagement of said.elevator car with said
plurality of terminal sensors during the approach of
eaidfelevator-car_to said terminal floor to.generate a

20 command terminal deceleration signal having a magnitude

| successzvely decreased in accordance with the actual

position of said elevator car and always higher chan
that of said command normal deceleration signal, and a

command auxiliary terminal deceleration generator




means responsive to the engagenent of sald elevar0r~ea¥ w th any of sai d
term.nal- sensors to receive said cou ter neans to subtract
sai &pg’g‘_lﬂt from-a stored val ue corre B’@ stance between the 5\C
engaged terminal sensor. and said terninal 'ﬂloﬂr al cul ate the residua

di stance between the actual position of said elevator car and said term nal

floor and to generate a command auxiliary tgyninal deceleration signal
successi.vel y decreased in accordance'lo W tTf sai d reS|duaI di stance, said

i d -d I t put | est of.the
SYSIamProv 9109 Sheika ERpedaats’ 8 ehe HhaNbeShAE e LEL FLIGRLof el
t f trol d t
SAER o L e s, SR R ol O

plurality of term gabmsgasar éoaatai-eﬂsaﬁsrrweduwwéxaéél&' 95%& heeggtd of -

approach of the car to a termnal floor for providing respective signals

i ndi cat’i ng the paSSQQEOQfvhh&ecaérrasﬁand£ﬁ§|eéaihéndiﬂtéhéﬁ'£Ehﬁiiﬁcihe
arranged to provide a further signal indicating passage of the car at a

predet er m ned di 8t angagedokterainahesensarnahdf sabd, téiminal dfsoemnal So

i ndi cating respective actual positions of the car, conputing neans
responsi ve to sai depiFupate2s 9|gﬂaidﬂélc@ﬁPQGQCGrbﬁtwhgncUMQtaGMuahld
counter and from sai d, predeterni ned -di-stance the residual distance between
the car and the tePﬂFﬁgF°PI88r3%h@ eLeVARRF ofRr and said terminal floor

and to generate a command auxiliary terminal

deceleration signal successively decreaseé in accordancé :
10 Qith said'rbsidual distance, said system providing as

its darfdecéleration_output signal the smallest of the

aforesaid deceleration signals..

2. An elevator terminal deceleration system for
controlling an elevator car, comprising a counter
lS'arranged to count pu;ses'correspondihg to the distance
of travel of the car, a plurality of términal sensors at
pre@etermined intervals along the path of approach of
the car to a terminal floor for providing reséective
"signals indicating the passage of the car, a
20 deceleration-initiation sensor arranged to provide a
further signal indicating passage of the car at a
p:edeterminéd distance short of the terminal floor, the
said signals indicating respective actuél positions of
" the car, computing means responsive td said further
25 signal to.coﬁpute from the count §n'said counter_aﬁd'
from said predetermined distance the residual distance

between the car and the terminal floor and to generate a




23 norn :fecelefation 8i gnal which_ decreases—progressively in accordance

W th t-F™anput ed residual distance, the sai i ng neans being al so .QJ
respo ¥to the said signals proviﬂﬂﬂ! ; Bﬁgﬁ Lal sensors to conpute,f*”
5 fromjEd count and the known di st . teerm nal ‘sensors from

Fnal floor, the residual distance between each respective term nal
g the terninal floor and to generatg an-auxiliary decel eration

i r espondi ng to the conputed residua?’distance, nmeans 10 for - _
by in response to the signals fromthe ternm nal sensors a ternina
decel e on signal which decreases in accordance.with the residua

di st anjiof the car fromthe ternminal floor corresponding to the term na

psitions and greater than the 15 decel eration signals generated by.

fiting Mmeang,orand GdkeiREad 168N 1gha¥CRAT A’ 88R0ELshS HES {Qeipe
ﬁs. . "An ? detCe

g of the deceleration signal el'evator termnal” el eration
s cl ai med ijh GlcdidPadance Wiithh theC RBRPLELA! re8iGAY! dedrahtd] €Re

;ﬁterninai_deceleration signals-with the. deceleration signals of the.

g neans:qndaﬁmamnﬁgutiugembhesebiihg amsocaesppasﬂveoubrdhepmaha.

. 'signals.pfovidéd by the terminal sensors to compute,

5 from said count and"the known distances of said terminal
sensors from séid tefminél £loor, the residual distance
bgtween each respective terminal sensor and the perminal
£loor and to geﬁerate_an auxiliary deceleratian'éiénal
corresponding to the;éompuged residual diséanqe, means

10 for generating in response :S"the #ignals from the
terminal sensors a termingl-deaélération’éiénal th;h
decreases in accordance with the residual distance of
the car from the termihal floor corresponding to the
terminal sensor positions and greater than the

15 deceleratioa signals gené:ated by the computing meéns,

and car speed control means arranged to respénd to the

smallest of the deceleration signals.

3. An elevator terminal deceleration system as claimed

-~

- in claim 2 in which a cgapaiator is provided which
20 compares termin;l deceleration signals with the |

décgleration signals of the computing means and

transmits one thereof to the car speed control means.




4 4. An-€élevator.terminal deceleration systemas clainmed in claim2 or 3/
n mﬁlch t he conputing nmeans conprise digital circuitry provided with a
i gi.t al-- ’b-analogue out put converter and-the neans for generating the 5
ferntrfal decel eration signal conpr cuitry. 5. An el evator
erninal decel eration system subsummllmmglnl nbef ore described with
eference to and as illustrated in Figures 3 afd 4 of the 10 acconpanyi ng
fir awi ngs. - |

24'

4. An elevator termxnal deceleratxon system as claxmed
in claim 2 or 3 in wh;ch the comput1ng means comprise
digital circuitry provided;with a digital-to-analogue
output converter and the means for generating the
terminal deceleration signal_compriseekenalogue.
circuitry. H .

\

S. An elevator terminel deceleratxon system

substantially as hereinbefore described with reference
to and as illustrated in Figures 3 and 4 of the

10 accompanying drawings.




