2125190 1- ELEVATOR SYSTEM BACKGROUND OF THE | NVENTI ON Fi el d of the
.InvenL:on The invention relates in general to elevator systens,
SﬁSCIflca||y to speed pattern generators S for el evat.or sy52
Descriptj-on of .the Prior Art: The position of an elevator car 3@2551
m ned. by generating a distance pul se for each standard increnent of car
tradel, such as a pulse for each .25 inch 10- of travel, and by counting
t he pul ses generated. The counter is set to a predeterm ned count at the

| owest floor, and the count is incremented during up travel and decrenented
during down travel. The location -of each floor of the associated
building is stored in a suitable 15 menory, in terns of a count val ue,
using the standard increnment. The position of the car may be conpared with
the location of a target floor, and when the count differ- ence equals the
desired sl omdown distance, the slowdown phase of the run is initiated. The
sl omdown di stance .may 20 be continuously mai ntai ned and decrenented by
the di stance pul ses, with the distance-to-go court being used to gener- ate
t he sl omdown speed pattern., Theoretically, the slowlown speed pattern
shoul d be able to bring the car accurately to floor level. 25 However,
the di stance pul ses are usually detected fpy a pul se wheel driven by the

tracti on sheave, or fromthe 2 QQ%%&@B&:ﬁEﬁﬁ%F- Sl i ppage between the
ropes and sheave - ' - _ '

BACKGROUND OF THE INVENTION
Eield cf the Invention: °

The invention relates in general” to elevator
systems, and more specifically to speed pattern ganerators
S - for elavator systems. '
Description of the Prior Art:

The positicn of an- elevator car may be deter-
mined by generating a distance pulse for each standard
' increment of car travel, such as a pulse for each .25 inch
10 of travel, and by counting the pulses .genera.ted. The
counter is set to a predetermined count at the lowsast
floor, and the count is incremented during up travel and
decremented during down travel. The location -of each ’
2loor of the assoc:.ated bu:.ld:.ng is stored in a suitable
15 memory, in terms of a count value, using the standard
“increment. The position of the car may be’ compared with
the location of a target floqr; and when the count differ-
ence eguals the d_es‘i,red slowdown distance, the slowdown
phase of the run is initiatjed; The slowdown distance may
20 be com_inubusly maintained 'a.n;q decremented by the distance
pulses, with the dlsuance-tc-go count be:.ng used -.o gener-

ate the slowdown speed pattern.
Theoratically, the slowdown speed pattern should
be able to briny the car accurately to floor level.
25 However, the distance pulses are usually detected by a
pulse wheel driven by the traction sheave, or from the



grooves.creates a msmatch between the actual car position and the position
count ~as does wear of the ropes and grooves. Thus, it is conventional to
e;-actual S presence of the elevator car when it reaches a Y
‘'mined | anding distance fromthe target floor, ‘and to switch ~
fromthe normal speed pattern generator to an auxiliary speed pattern _
gener at or . Thi's auxiliary or |anding speed pattern generator is ' ;;g
respofnsive to the 10 absol ute position of the elevator car relative to ©
the target floor. Such an auxiliary speed pattern generator nmay develop a
pattern frommnetallic plates disposed adja- cent to each floor, which
cooperate with el ectromagnetic windings carried by the elevator car. The
metallic plates 15 are shaped such that the pattern output voltage is
reduced according to the actual positipn of the car relative to the target
floor. While the speed pattern transf arrangenent referred to above\MII

stop the car gssgeg B X g,t%taJe'.Porsf%%lpag e VElewedd $RR RIGKUECafla HEBve

sufficient ma passengers I n | evat or car
the ni smatch BEPAEeR €reakes nelm‘s-’emm/rbefamp e agtusid qa?#‘eP&ﬁ%FP-P&ry or

Iansllh ng SDegdaaat ta{ég §é§§§€ﬂ§n cehﬁ&et ed 41 aeesrr&aéfuzt gde kth-EWero@?léfptaFaCC;JrS
as the speed error abrup chan e fee coptro npt s
to cause the F5P°¥fF&ed f‘%u%haﬁ&e Ly Y 1°na§a FRe %ateesce‘nt Qf‘ﬁvéﬁ% 52‘

resides i 8 anpebeeaterogysﬂen1ehsvmgoancerewheor1¢ameﬂnhﬁse¢|nra§aagﬂﬂm ng
to serve the hhages IAREAAd. (ATRLES NBroRPAHL PRLGER MBRISE] Ofard OVl NG

a runni ng speed attern r the elevator car when It makes a run, wth
switc from the normal speed pattern generator to an

auxiliary speed pattern generator. This auxiliary or
landing speed péttern qenerator is responsive to the
10 absolute position of the elevator car relatzve to the
target floor. Such an auxiliary spee_d pattern generator
-iuay develop a pattern' from metallic piates disposed adja-
cent to each floor, which cocperate with electromagnetic
"windings carried by the elevator car. The metallic plates
15 are shaped such that the pattefn output voltage is :educed
according to the actual position of the car relative to

the target floor.
While the speed pattern transier arrangement
. referred to above will stop the car accurately at floor
20 level, it can produce a "bump" of sufficient magnitude
that it is felt by passengers in the elevé.tor car, if the
mismatch between the normal slowdown speed pattern and the
auxiliary or laﬁding speed patterh exceeds a prede‘gemined
magnit'dde. The "bump" occurs ae the speed error abruptly
25 changes and the feed_back contrel attempts to cause the car

=24 t2 change abruptly.



sai.d.running speed pattern including a slowdown portion which is activated
when the elevator car is to stop at a predeterm ned target floor, |anding

.Ebbgﬁ pattern nmeans having nmenory nmeans for 10 storing a plural jA%e0f -
sel ect abl e | andi ng speed patterns having different initial nmagnj 4%;.2;
detector nmeans for providing a predeterm ned signal when the el § H’o' car

reagles a predeterm ned | anding zone distange froma target floor, 15
sel ect or- means responsive to the magnitude of the sl owdown portion of the

running speed patteffeVppasbRe fipvént Wn FRIY A 425 e18FaRbedBYEEERNET
signal, for selectin | andi ng speed pattern of the'langbngpsgeed pattern
t eFn!

a
nmeans in respon évfﬁgtﬁg RLEVAERE SR MARRRA 1R Qi diag eL4¥8 neans
for sw tching fthe Eheorsnthége sweecbmptisingt o t he sel ected | andi ng speed

tt o ti h t I s I f
Conventi onal Specd SReed eELEF fadd sl paid il § SARMRGTRESSACT T

di stance pul $esPALSRFR SGFsghﬂhQEQV%ﬁ9Euﬁﬁﬁn¥h%nlﬁﬁiﬂaﬂfsc&rfﬂﬂsiPﬁGH
detect or detect gaihaktuhhtng! spéédrpaetetmsincRdian a RIAIALWIpoedipasi tion

fromthe target _£flLqaor._The. T | ] e tern t Qi.s  poi nt
Is used to - 3"&2?@0?‘%’??%@%%@1 g‘f)%ge%et;)%ﬂgrér}gvﬁi%sg%tﬁ%i g:lo \73?’5%9'& 8sel y
mat ches the val psedptenripedntaggebeblog®itern. Thus, patern mismatch may

be mininized to theipaalhgWbpeedi patioeen manﬁrmﬁgn{mgemlags" lep" i n
.the elevator_car. 5 . BRI EF_ DESCRI PT| ON OF THE W.NGS The
i nvention mi§ bétﬂéépgrauHaEFg}ESﬂ,°faﬁﬁ ectable landing speed patterns

having different initial magnitudes,

detector means for providing a predetermined signal
when the elevator car reaches a predetermined landing
zone distance from a target floor,

15 selector means responsive to the magnitude of the
slowdown portion of the running speed pattern when the
detector means provides the predetermined signal, for
selecting a landing speed pattern of the landing speed
pattern means in response to the magnitude of the '

20 slowdown pattern, . ) _

and means for switching from the running speed
pattern to the selected landing speed pattern.

In operation, the elevator car follows the slowdown
phase of a conventional speed pattern generator, which
25 may be responsive to the distance pulses from a pulse
wheel arrangement, until a car position detector detects
that the elevator car has reached a predetermined
position from the target floor. The value of the
running speed pattern at this point is used to



further advantages and uses -thereof nore readily apparent, when considered
in viewof the follow ng detail ed descrip- tion of exenplary enbodi nents,

t aken t he acconpanying 10 drawi ngs in which: Figure 1 is a block
di agra an el evat.or system constructed according to the feachings
‘of the ntion; Figure 2 is a graph which-illustrates a speed 15

_,-N-\

pattern P which may be generated By the running speed pattern generator
and | andi ng speed pattern generator shown in Figure I; Figure 3 is a graph
whi ch i || ustseteat & ARodéng searf MPSSEBJIVRRTE v SRdf VREYS iqSel¥ay be |
sel ected fropadéhes tHige | 2AUOJoEPaRE: PAIHEINY gSpeddt BRELERPUr €THUd S a -

sohemnti o, & SELANCT ALY 13 AP ARG 96150l Yool GgiR) e used

for this funt ' On Shown ure 1; ur e s a

schemati c d|ﬁ@?%ﬁPefcxéear%El|'¥ﬂ3-12’53b1§pé%’d‘°pa’t’f'éﬁhﬁ SRS <8F ch may be

used forsthis funct|mmbomsa:mrmrmkofa‘omm&ﬁm 1, and Figure 6 is a

schematic diagram of anapeed, BRI Nagf %&@Mﬁ&%\éﬁg&gr,aﬁm ch may
QcC

be used for these functions own I n formin Figure 1

DESCRI PTI ON E¢= Brs-ErS¥a5 SRR RENT T RAFEEEP g™ RBR ¥~‘rf°H’ré’ &Paﬁfﬁ‘bs' and to
Figure 1 in phéﬁlmﬂsard,erteldeﬂ.n view hofvthen folldveinmy detstided8deserizst ruct ed

accor ding t0ctle $LAURINY ohSaIdUAY | Qtcel] UG Un oo UELBRLEI 11 UdES an

el evat or, car 0 'm)unte _ vertical, guided novenent in t oi st way
of the B&i | dFRZ¥IRER G "é%“FH‘hr ality of floors, such as the floors indicated
generally at 1F, 8F arRigFe El evat o b}scbmcaau;;ambeoﬁf an elsvator

system constructed according to the teachings of the
invention; ' ‘

Figure 2 is a graph which illustrates a speed

15 pattarn vSP which may be generated by +the running speed
pattern generator and landing speed pattern generator . -
shown in Figure 1;

E'iquré 3 is a graph which illustrates different

landing speed pattern profiles which may bé selected from
20 the landing speed pattern generator; ' | '

Figure 4 is a schematic diagrain of a landin
spesd pattern generator which may be used for this func-
tion shown in block form in Figure 1; N -

’E'igure S is a schematic 'diagram of a iandinq

-_ 25 speed pattern selector which may be used for this K function -
shown in block form in Figure 1; and '

E'igure_ 6 is a schemat:l.c diagram of a speed
'patte'rn salector and D/A converter, which may be used for
' these functions shown in block form in Figure 1.

30 DE_SCRIPTION OF PREFERRED EMBODIMENTS
' Referring now td' the drawings, and to Figure 1

in particular, there :Ls shown an elevator system 8 con-
struc{:ed according to the teachings of the invention.
Elevator system 8 includes an elevator car 10 mounted for
35 vertical, quided movement in the hoistway of the building
having a plurality of floors, such as the floors indicated
generally at 1F, 8F and 9F. Elevator system 8 may be of



the traction type illustrated, in which the elevator car 10 is connected to

a counterwei ght 12 via a plurality of ropes 14 which are reeved over a’
~t{agtion sheave 18. Traction sheave 18 is driven by an ‘el.evator drive:”
~nmachine 5 16, which nmay include.an AC or a DC notor. Calls for el evatQr

service are placed in the hallways of the various floors from hall cal |

p_u-s;‘_l_g.butt_ons, such as the UP direction pushbutton 1A at floor IF, the down
direction pushbuifon. 24 oo |90k 9E1uaReatils, U AMECHD cndlosmevtahbutirons
8A at floor 8F. r call's-are’ '

) pl aced_in the el eyator r 1 Gh.agevia . a
plurality of carlBaltf FSRBEEEDNEC 2%, <° %ew@éﬁggcg?l ‘s’ggaﬁd‘gh‘éﬁs# ¢alls,
shown col | ectivelypas SiagnahiB, ase e mbievedt cverp a CGAFEAPROFARVPOOTS-

sel ector and’ spegd DAl LeT Lo AR Us HA0EA bGOURT sLdtatomideyvatnddnidtie
position of thé'e '

_ evator car 10 in thg. hoi Wg 5? det erni ned by counting
the pul ses 20R. pidvitEFHF2E HGtLge jeherao? 20! _ﬁu 5e generator 20 gggé/
include a pul se wheel and Qalsis t&dyt eebeCkEAm, SeF(HF] hRFHuPLaHfied™ 2t

bei ng rotated in8RAPseckOntdlvariduel fYbord fidH mylhetslRpudhbetrtoss,
driven in response to Totation of the.tragti shsaves 18 £188r Pk seche
generator 20 may $dvidde ep&?séhfr(?‘f%é%h%&?e efqrfﬁﬁpéql, sfaé\g‘d%d | ncregent
of car travel, sudwrasiizession pushpueten Ff idHehE WA t ARFelPe2EP *°
The floor selgct Qi ANGusRBeecHed e RtyeglRNoat GF . ubat | oIl 130 dege pd.acedc kR of
car position by caounting pul ses _20A, Wi L KEERSat gk Bfet RE Gkl $a28.
When a cal | 28 fo?heel%)téf%lprsgﬁ'i gél gggtég%gtgrgd? 5tr]e sgteeg pattern.
generator 32 genepushdmitionsgidfal <fheedCpat tAES32A N 302 ‘}mti?é't es a
run of the el evatgs; xafeil@iynakheignapers di asctdiorectedsdove eorvanfionalThe
digital speed patiern 32A | pRLise A SReesn PaLheF L FEl esicin afehe@-A
con- %g‘ﬁ“&f& cﬁ‘@% %hh dak8alp ¢

verter funct W rovi des an anal og speed pattern signal VSP -
for a drive @8ntrallem3¥2. The drive con- '

: The position of the elevater car 10 in the
- ﬁcistway js determined by counting the pulses 20A provided
by a pulse generator 20. ' Pulse generator 20 may include a
pulse wheel and a suitable pick-up, with the pulse wheel
20., ;aeinq rotated in response to car travel via a timing belt
. 22 which is driven in response to rotation of the tracticn
sheave 18. The pulse generator 20 may provide a pulse for
each prédetermined standard increment of car t?.-ave],, such ’
as a pulse for each .25 inch of car travel. ..
25 ' The floor selector and spged pattarn generator
function 32 keeps ‘;:rack of car positibn by counting pulses
20a, and it keeps track of the calls 28._ ‘When a call 28
for elevator service is registered, the speed pattern
-generator' 32 genérates,_a digital speed pattern 32A which
30 initiates a run of the elevator car 10 in the proper
direction to sErv_e the call. The digital speed pattern
3-2A is applied *to a speed pattern selector and D/A con-
verter function 42, wnich provides an analog speed pattern
signal VSP for a drive controller 24&. The drive con- .
35 troller 24, which- may Dde conventional, compares the speed
| _pattern VSP with a signal responsive to actual car speed,
to develop an error signal. The actual car speed may be



35 troller 24, which- may be conventional, conpares the speed pattern VSP
with a signal responsive to actual car speed, to develop an error- signal .

- car speed may be 5 derived from pul ses 20A, it may be derived hedl
prate DC tachoneter, or the like. .The error signal’ may be used, ~
e, to control the firing angle of a dual bridge solid-state
converter to provide a DC voltage of the 5 proper nmagnitude and . e
pol arity to cause the el evator car 10 to fol | ow t he speed pattern. The el
floor selectorezidtedpeesn pailiseisn 20RNel atmyy fuendeiraned 2t ried er sepesavden the

elovaton car, 10 \SRtEs.RprE0ohRl MR BLOWIONR dishancey hiOTEe (arget

he el evator car is % Q Thi s
poi nt may be é@t‘ePﬁPﬁEHebyt‘t(ﬁ?ﬁ&FPﬁg"?ﬁe-t’é’rn‘? i Rs tdéﬁaﬁrs #9¥fe pul se
count, wth tdaikdesasten cohvebeetarget Htwodde wai GE | voktamunes sttbeed in a
sui table M gtober l&agni%eeram gb1 th cPULS & K@Nkne Wi ddie cRke1015
determ ned sl tance is reéached. the floor selec- tor and speed .
pattern gener dFo P (RESRERHPRTFEER a true | ogic si gnal 32B, and it al so
initiates the sl owdown phaséledrt helspord palt speed/JPuttskine ginsrafed pul ses

. 20A may be use‘d.xti&lgﬁngﬁaag‘@md'rétsd%‘ént ene0elovifisr | &diR0 2dcresi gnal ,
. which may be used to enerate t émsn f or -‘[r.]he sl wdown has of t he
c run. Figure ®PTSI9SESEFEPEs 1A v PR TSP ﬁhlt@l‘fggt arrt%'s at’ zero -

at the sta0t of.<¢.ne thm &hdor ner-ea@esnsrmvt myewatq;'omalaci-SSﬁeeoF~%en t he

el evator car r%@%-&% mag B eflAletimTnaadn§ | SNk RO iLAk éei-alddéﬂ‘:xbﬁ t he

' target floor, t hi s _point bei,ng indi cated t 35_on VP, _ an the
{ sl owdown di sta‘n’Ce BEFRg OFndPPatBF St TPt e 18 320 Oodibiof e

target floor, which is a count stored in a suitable mem-
ory, also in .terms of the pulse count. When the pi:e-
1s determined slowdown distance is reached, ' the flocor selec-

tor and speed pattern generator function 32 provides a
true logic signal '325, .and it also initiates the slowdown
phase of the speed pattern VSP. The distance 'pu.lses 20A
may be used Lo generats a disténce-to-go to the landing
20 'signal, which may be used to genétate the pattern for the
slowdown phase of the run. ' '

Figure 2 illustrates the speed pa%ttern VSP,
which starts at zero at the start of the run and :.'xc reases
smocthly to contract speed. When the elevator ca:_;_'_ raaches

- 25 a predetermined slowdown point relative to the target
floor, with this point being indicated at 35 ofx_ VSP, and
with the slowdown distance beiné indicated at 39, the
pattern VSP starts the slowdown phase of the run and the
speed pattern generator 32 generates the true signal 328.

30 As hereinbefore stated, the slowdown pha'se of the run,

: starting at point 35, is genéré.t_ed in resp'onse to the

distance-to-go to the landing. The landihg is indicated
by the arrow and the representation "target floor", in

Figure 2. o '

-35 . Elevatot car 10 inc ludes a target "loer zone
detector 30, wh:.ch detects when the elevator car 10
reaches a predetermlned fixed distance from the target



pattern VSP starts the sl owdown phase of the run and the speed pattern
generator 32 generates the true signal 32B. 30 As hereinbefore stated,
t hg_sl owdown phase of the run, starting at point 35, is generated in
response-to the distance-to-go to the landing. The landing is indicatu@E
the arrow and the representation "target floor", in Figure 2. 35

El eat or car 10 includes a target floor %one detector 30, which det eC

when the el evat oaoosarsué@ £§a§@e§nc@e£re@k@&%r @rQ&QtEHﬁ%cﬂ'ﬁiME‘dﬂuﬂm .
t he target suc ’é}%ﬁ&% i,nch e}é IS . re_qlet erm neq L.xe di s-_tance
% ndli ot ed w t FaPRE FEq HuHbER SR SaFER BEF P Pre i XBATBIRA ng

di stance may be Rar K&k fiixedchafiding distacget abYéDQJITatr(Ee#emae#sczﬁl &Pt n
thg gzl stway, tsuahaa%u5tabpé %f‘e‘{@mr%B &Bdgm 9@? tgin §‘~h.a9rs§ua;4\ ,as fA
an respectiv. seplate e_.suita apeg etic
vanes, and tHe zgﬁ'a)éae 5? 3¢ % ﬁ% egg‘a%t r%gﬁgtlc Vi ngl ngs’d'rmggm s,
as herei nbef orerﬁéEFFehﬁeejlY V\h@heaeppéﬁée NERRSTY Mavetec tsud trBLAL FePed t he
target 10 fl oOmaghe8fc deikés Orani) QRNJcHeCGeRlettde i@%5ysbenahe3%-

uhi ch i Lndioat edohleibe AARCl B OUpeL2:  h80'5, SAREEH0M dch gengEat od

at poi nt 37 on the’s en signal™30A I's generat e
activates a car [59@§F1t |aor?1@étee€t€mb334 is Dé?"e?ﬁ"(ﬂd 3‘2F1p?rté\fledes° ata% gRAFISBA 15
represent atime offibe, deshaneecedt ot:heoebeuai-ﬁas:a:r tilef LOGFA & hﬁg&ﬁagem

£l whil e t he gl th
O o) Lne BhRKANGT s Gl dend Bol Bie! SO G 80Gure BT RASIL! Qlmar

det ect or 34, whichi'S. ‘responsive f ance ses

the graph of Fi g8 3 SPRF-aFADIAF B‘é"%tt S fliis ePew’fﬁetﬂﬁi P%t‘iﬁ%g?t 0 a
predeter- 20 m ned count Wian tdignalaBOAoLs tdenearatedf 1heactioraxtesr acaar 10.

The predeterm ne(i’:o%@.'i‘:@t:n' EeEQ&éﬁ% ng ﬂ'ﬁkegceﬁlnprov:.des a signal 34A

15 representative of the distance of the elevator car 10 from
the target floor, while the elevator car is in the landing
zone. - Car position 'detector 34, which is_ responsive to
the distance pulses 20A indicated in the qra:m of Figure
2, may simply be a counter which is preset to a predeter-

20 mined count at the start of the run of the elevator car

| 10. The predetermined count is the land:.ng distance in
terms. of the standard J.nc"erne'xt, i.e., about 0OC10 1000
-{analog 40) when the landing distance is 10 inches and the
standard increment is .25 inch. Counter 34 is enabled to -

25 ° count down in respon_se. to a true signal 302, and "thus the
cut;iut' count 34A of counter 34 represents the distance-to-
go from the elevator car 10 to the target floor, while
signal 30A is true. C

‘The distance-;to-go signal 34A is applied to a.

30 landing speed pattern generator 36. Landing speed pattern
genarator 36 includes a plurality of speed patterns stored
in a suitable memory, or memories, such as read-only
memories (ROMS). When the run of elevator car 10 starts,
the start signal may be used to select one of the landing

35  speed patterns, such as the land:.ng sneed pat ern which
will smoothly blend with the running speed pattern when
the count which is generating the rhnninq speed pattern is
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terns of the standard increnment, i.e., about 0010 1000 (anal og 40) when

the |l anding distance is 10 inches and the standard increment is .25 inch.

count-ef. 34 is enabled to 25 count downh in response to a true signal 30A -~

the output count 34A of counter 34 represents the distance-tQq- gov{
el evator car 10 to the target floor, while signal 30A i's true. The

_ to-go signal 34A is applied t7o a, 30 | andi ng speed pattern V
generator 36. .Landing speed pattern gener tor 36 includes a Iura.llty of
speed patterns2SFRFREF i n TSui'eatiedre oP2 RSt | 282 B *&5d- onl y

menori es (ROVBinivimh thdueun afd ellsvatma-cm 20 Sthorst s,lnuheabtalretw@ gnal
may be used tmﬁ%@a&ow&ﬁ t—ﬂﬁ |§H€iﬂ9t§5 el%@%%@rp%talr‘erfk%cn%'écw the
| andi ng speed attern \gg‘mg. % “-fv1 J[end th the unm_'n eed
pattern when t 8"ttt ﬁ’l‘\c?s éen’el? TIHTS ha™r T§ speed pﬁgte Tis
7 accurateS Thendimmddhgtangseetl pbs teeariBeiA cugpelsPhsseesttrie wikde,

and it remaifgg adtivitds$ alldddidtlg paRlral WeQughout 3Bhe tha, l&kﬁﬂ.i-lgthe

el evator car rea esthela d|n dlstance4 i ndica |nE
When the S ggeﬁ ol %?":51 g?[ FemPeY ¢si*g %ftt'%cgﬁ oes ru'é Shd it

activates a Ias?él‘iﬁgr%aﬁ% §é$eéto’¢h% Prﬁ@-ﬁeamlng pat ﬂ:éinﬁ skfRcEe® 38
COWD?F es the W&ﬁehi'd@@e £ tsli%nsmesdApa.tﬁzesm isl gRal il dlus pEethse
point in t| t J,lgg_a| 3 S ipLtial,val ue
of the 10 drﬁo?r%\ a?‘ aggggégggee %ern T%gel\gr% tinl; Eggd gtgt e?l-

.sel ector 38 selsééF§t?ﬁe3$aﬁE ﬁ@h%p‘é’é%l pardrd seRch Rﬁ)stte"él U§eF9 Rafthes

.the magni tude eflokBEyYr naBthgs SERE Impgii tidy Nof atltle | tumiing desesd t pae- si gnal
fggl ggteegf its @%@Rryaﬁﬁ' ¢! pkbPffes AL CORMA NG driant NG TRIOE 11RCaNERS:y
) select lines, according to the memory location selected.
15 For purposes of examplé, ;t‘ will be assumed that there are
three different 1"énd1ng' speed patterns stored in memory,
 referenced '362{-1, 36A-2 and 36A-N. Any number of patterns
may be used, according to the maximum mi_sématch which can
_ be tolerated. Landihg pattern selector 38 drives one of
20 its outputs true, to se'lec.t the desired landing speed
pattern. - . "

and

The selected landing speed pattern is applied to

the speed pa.ttern' selector 42. An AND gate 40 outputs a

 true logic signal SW. when logic signals 30A and 323 are

25 both true, wh:.ch s..gnal :.s applied to speed oa"tern selec~

. tor 42. When signal SW goes true, the speed pattern is

switched from pattern 32A to pattern 36A, and a suitable

digital-to-analog converter {D/a) provides a corresponding

analog signal. Figure 3 is a graph which plots the three

30 landihg speed patterns 36A-1, 368A-2 and 38A-M in analeg

form, which patterns are stored in memory in the landing

"sp.eed pattern generator 3_6, in digital form, and which are
selectable by the Iahding pattern selector 38.

. - E'J.gure 4 is a schematic diagram of a landing

35 'speed pattern generator 38 which may be used for this

function shown in block form in 'E‘:Lg'ure 1. Landing speed

pattern generator 36 includes three memory locations in



15 For purposes-.of exanple, it will be assumed that there are three
different |anding speed patterns stored in nenory, referenced 36A-1, 36A-2
ahd_86A-N. © Any nunber of patterns may be used, according to the maxi num

‘m s-match which can be tolerated. Landing pattern selector- 38 drives BonE
of 20 Its outputs true, to select the desired |anding speed pattere
sel aeted | anding speed pattern is appliéd to the speed pattern sel ect 8&_42.
An AND gate 40 outputs a true |ogi I gnal_ S en l.ogi ¢ signal s 30A and
558 are 25 bor AeRFidnfy hefory ohfok] J0gke il " as0 et Ridadiina "l
42. \Wen signal 38% Yoe3bi 13 cand FSMsPecdnpalt bedr tipnsyistomedthe ohagstitder n
32A .Fg pattern 3§ﬁeed_nﬂaat§ﬂ}§ ai@aelqi-lgshat_-a@dmm GARR Eﬁemi% A)Tlhe
provides a corregpop .ahal og signral.., Figure 3 gr.aph. whi Ots
the three 30 . | kg %*g@%g%efp%ﬁ%?ﬁs 3gaate Sroxiged By 5Bises ¥4 e,
form which Fat t 8£A324r 804t gPRE FRUBendBRY FASRRk PohdiAg appléacpaet e
generator 36, inidpgttak feach meRdrywhi adherss sglecieddirg RpchBtchandéuh
pattern sel ector ,38. EL.Quyr | € L c_di e A lanpdi 3
speed pattern geri%r eg‘teg‘lroggGQ\%%F%ﬁfr?ra?}g%?ﬁééedp %?g{%gse%f ua%ctt?{(}n ésl“f%o‘vvn‘_cffn

bl ock formin Fi f&Re™¥> 3nthdithyiipeedsqeid &on sgenRet A8} PG PHEELBESSA%r ee
menory |ocationsindtialreatuondy pettery GRAVE. refpluedl ity asf NERIDgytes

| ocati ons 361!\911’ géﬁ%%ﬂéd:ﬁé%u@pu%éﬂ‘ok : tkgfér%éééé&g?gﬁg 1Lb20d1 59, speed

patterns 36A- A-2 and 36A-N, "respectively. ) e-t0-go sjgnal
36A i s provided by counterfS®&fheh 55 35iylemetdR FHEgTARrUET dhdlERGHE 34A
I's applied to theatkput skleatdr nBSOvlicineaplbéhesadmfoy khiat Eonstisuch
as menory |ocati QRodMid b3olkCEELLCE Lk Audeg St hi1Of e AMBeisAthdy
WI Il respond to %Iegnpaelra%%n’edo%i%%cgigg,t_@ggure 5 illustrates an analog
15 embodiment in which the digital pattefn'signals 323 and
36A are both converted to analog form in D/A converters 45
and ¢7, respectively. A differential amplifier 49 pro-
vides an output signal having a magnitude responsive to
the difference between these two signals. The outpdt of
20 . differential amplifier 49 is applied to a plurality of
HEE : - level detectors S1, 53 and 55, such as operational ampii-
fiers comnected as level detectors, with each operational
amplifier_havinq_a differant reference voltage applied to
on2 of its inputé. The outputs of the level detectors aré
25 applied'to a decoder 57, which drives one of its outputs
' - true according to the patfern of_t:ue inputs.' The true
outpué of decoder 57 may be memorized for the remainder of
the run by D-£flip-£flops 59, 61 and 83. Flip-flop 61, " for
\ example, may be pre-set by a signal 67 at the start of the
30 run . to cause it to provide a true signal 38-2, which
selects landing speed pattern 36A-2. After decoder 57
provides a selection signal in response to the selection

of the desired landing speed pattern, signal 30A, which is
delaved slightly by delay 65 to allow the selection to be

3S made, clocks all-three flip-flops. The logic level of the
" D input is clocked to the Q output, which thus memorizes
the output of decoder 57 at point 37 indicated in Figure



initial value of pattern 36A-2. A plurality of OR gates 10 43 provide the
out put 36A of the selected nenory location. Figure 5 is a schematic diagram

of "a I| ng pattern selector 38 which may be used for this function shovm;./';
in blotkMormin Figure 1. Wiile this function may' be performed digitally,
Figurefs_A|lustrates an analog 15 enbodinent in which the digital pattern

signal s 32A and 36A are both convertgd to analog formin D/A converters 45+
and 47, respectively. A differential anplifier 49 pro- vides an output ~
si gnal havi n@.a Thgnsélstcade xpmasiyvaotatide Ik ffradreneii-hekeaepyt brse two

signals. Th o Qe dinlsf al L] J K |
ol Ural 11y of ToUar 08 cororasr e ey rach adlil 1 £(a el ARRLRERALP, ©

fiers connect®™ TRe FAFERRTRTATEE: STORi Fhe AL HIRF A3F0rFR RPp[CAFPRF havi ng
a different r8foarenck vesétgeigmpll E8drésetnealdf filip-fique =t The enfputs of
the | evel gdetgetgrs~ar e 25 applied to a decoder 57, ‘which drives one of

Its outputs true according to_the pattern of true inouts. The true output

of decoder 57 may be nEhBIT%el U7 AheSTEPESHGerdticTafe Pln by SBePRi p-fl ops

59, 61 and 63atternp-selleptét, anfioD/dxarpiertemywiticlpmaysée msed fognal 67

%_tﬂe Slt art ‘&Iz.lst h&nd3Rion' Hgo&l’i’tfﬁ’-uﬁﬁoéﬁ %@r@;ﬂ;{'gﬁ??e aiyeifiie‘&&@kd 38-2,
ich selects, |andng speed pattern -2, After_decqder rovi des a
sel ection sigffal *# ‘T%?p&nsdé* olf‘ﬁ&tsgg@c?fbn ‘?rt?'laec(iﬁg%"i“r & Isg‘r’?&iar]rg speed
patt ern, 18] grt@A .30/ thwieh AND dedtaed7h| anht 1§ B9rdshay L6B @odalMShw t he

sel ection to Aesp¥etiveBee, béiRf ks 1alskrbBegs ddd A duaRSinpdb N Gakel evel of
the Dinput ig cloc

decoder 57 at“b%ien clgggi’j%tﬁ(ﬁgggégagﬁgg%‘bu%%ht%g];éﬂ;eh%@;eleﬁzgc%t égl%ngrr}:)wt °
| ocation is tfrh ThaRirlSh @gdpyiSBhebeing illustrated. The output signal
SW from AND gate 40 in Figure 1 provides signals for the

15 remaining inputs_ of the ANb gates, with signal SW being
applied to a delay function 79, to enable the landing’

speed 'patter_n selector 38 to makeg its selection, and to

the inputs of the AND gates associated with signal 323,

via an inverter gate 81l. The output of delay element 79

20 is ‘applied directly to the remaining inputs of the AND

- gates asseeiated with signal 36A. '

B The outputs of the AND gates associated with
signal 32A are each applied tb one input of a plurality cf
duall input OR gates, with two OR gates 83 and 835 for the

25 LS8 and MSB, respectively, being illustrated. The outputs
of the AND gates associated with signal 36A are applied to
i:he remaining inputs of the OR gates. The outputs of the
OR qates' may be applied to a D/A converﬁer, if the drive
controller 24 utilizes an analoq' signal. If controller 24

30 is arranged to handle a digital speed pattern, D/A 87
would not be required.

_ When the speed pattern is in the portion between
its start and point 3.7, ‘indicated in Figure 2, signal SW
will be ,'Low and inverter gate _81 will provide a logic one

35 for the AND gate3 associated with the running speed pat-
tern 32A. Thus, signal 323 will be applied to the OR
gates and to the D/A convefter 87. When car 10 reaches



out put of count er.34, which address is always responsive to the

-di stance-to-go fromthe elevator car to the target floor. A reset signal _
69\pesets all flip-flops at the end 5 of the run. Figure 6 is a scps i
di agram eof a speed pattern sel-ector and D/ A converter which may be y
thi's func¢tion shown in block formin Figure 1. Selector 42 includes '8
i np# AND gate for each bit of signal 1 O 32A with two AND gates 71 and
73 for the LSB agpg, Iy Gl beiNgel! L-u atgg;mi@n uah igput
AND gat e for eac% 5|Nt§§8? rﬁf ?yche Qe éat €S rﬁg' f'org%t he
LSB and MSB, bei fgufI Iaustl?“&t*"ed 37I'hel%‘{ﬁ1iﬁr s%lgn'é-tlls\ﬁlf%% BRSPS n
Figure 1 provi degsspghatsi foith hehd5 runnénai spegdi pattteraf 32Re AND gatees,
with signal SW betaeg 3R aedstowélﬁetaxbtyMé %ﬂ% dtug %@fgbteatr@ 204 ng

speed pattern sele mak es its sel ctlon

¢ uts, Qf the
AND gat es associ &ed?ﬁi‘ hn%li}‘?%ﬁ PRAESFP, 3 ﬁtlﬁ?t’e?s ga?’en8iel%ﬁa'do Hut
of delay el enent the 28nding pappidoad sehlaet;t:t'ymo Thesr esdgnalngoANPULs ¥ t he
AND gat es associ gtogglut«t.}, Shdmoh Shfverie gyt puts of the AD gates
associ ated with signal are acg ERI ied to one | ?t Qf, Pla Iur %A%Bof
dual input OR gates, W t h t ESTBETIRE BE YV WISt s
respectively, beiimg mnqmomatw Ihe warlsut sled bhle %Nﬂag’dteest'-asseel’a!%d

wi th signal gHA %&@—xampbz@cb«t& tahﬁpaﬁﬂafmm 4an=|@l¢t=ﬁcefvat&@, @QRdgabesnen The
out puts of the O?ag_at gs anye

i [ h
control ler 24 utifTi288 5 Vgﬁp"gl ﬁaf’aml”fn%or?t IP%E"%iﬁl‘cK’ig g?ra ged
to handl e a digi MﬁCGBEeﬁhﬁaﬁ%OstAgsﬂFlvﬁﬂﬂ cF'-'lftcﬁhebqul@Gu#Pe&’-mV\hbhe!t he
speed pattern is dignhlieaqrogbesreetiween its start and point 37, indicated
in Figure 2, signal SWwill be Iow and inverter gate 81 will provi de a
| ogic one 35- for the AND gates associated with the running speed pat-
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tern 32A. Thus, signal 32A wll be applied to the GR gates and to the DA
convegrder 87. Wien car 10 reaches the | anding zone of the target floor, -
sigﬂgﬁgigA will go true at point 37, inverter 81 will block the AND gates .

L
asso 7

d wi ' eed pattern 32A, and the high 'signal. SW.w-I
enabl e~t’he A @ﬁ[BWHmd with 5 the |anding speed pattern 36A
whi ch has been. ¢ | andi ng pattern sel ector 38. Thus, signal _

36A Wil be applied to the DA converter 8%. Instead of conparing signal Eﬂ_
32A with signal 36A in function 38, it would also be suitable to conpare 10
signal 32A with a known fixed reference value, and to then select the
appropriate |l anding speed pattern which closely matches the val ue of signal
32A at the point in time when signal 30A goes true. CLAIMS: 1. An

el evat or systéﬂnfﬁgu ng an el evator car nmounted in-a building to serve the
floors therein, conprising: speed pattern nmeans for providing a running
speed pattern for the elevator car when it makes a run, wth said running
speed pattern including a sl owdown portion which is activated when the

el evator car 1s tan Sldvadora systdm davingdanhaegevatbpocar | nodnt@d speed

.pattern neans having nenory -neans for storing a plurality of selectable
| andi ng speeda fatiletimeg MO lserivieg tdief £doons theteah, negmpt iisieng: det ect or
means for providing a predeterm neds signal when the el evator car reaches a
predet erni ned | arf@qR{ Pattern means for providing a running speed
| pattern for the elevator car when it makéé a run, with
5 - said running speed pattern including a slowdown portion
which -is activate§ when the elevator car is to stop at a
predetermined target floor,
lahding-speed pattern means having memory means for
storing a plurality of selectable landing speed pétterns
10 nhaving different initial magnitudes, -
.detector means for providing a predetermineds signal
when the elevator car reaches a predetermined landing
zone distance from a target floor,
selector means responsive to the magnitude of the
15 glowdown portion of the running speed pattern when the
‘detector means provides the predetermined signal, for
selecting a landing speed pattern of the landinq speed
pattern means in response to the magnitude of the
slowdown pattern, |

20 and means for switching from the running speed

pattern to the selected landing speed pattern.



zone di stance froma target floor. sefector—means—responsive to the

«nagnltude of 't he 15 sl owdown portion of the running speed patteng\mhen the

tector nmeans provides the predetermn "ﬁ ecting
g;‘é@d pattern of the l.anding speed pattjmﬂ uﬂ“”mmumronse {0 XF
magni t ude of t he sl owdown pattern. * &nd“metins® fOr swit
runiz-ng speed pattern to the selected Iandlng speed pattern. 12 2. The
el evator’ system of claim 1 including neans r %ponsive to nmovenent of the
el evator car for providing a distance pulse for each predeterm ned
i ncrement of car«tr 3@ 3L®Wﬁﬁ°§aﬁﬁs§9@eﬂfpﬁ%?tﬂrﬂrﬁﬁﬁé& g, iRAANS the 5
sl omdown portion of the run.in resg6 se t di st ance pul ses

el evat or systennﬁﬁsQﬂQ?ﬁﬁeltPanﬁaP nggn ?e%ﬁ% %?%% ??F Qﬁﬂﬁﬁﬂyﬁgﬂnﬁhe
el evator car forg g@%&bﬁcﬁgp%1QbS%89CEa9H'?Fe&§£e SldHYSt car

i'ncrement of car ravel . neans respons pre erm ned si gna
fromthe detect afraiRANS vtk 8aid QbEEQHQSt@ékﬁeﬁeiﬁE M dinY the

di stance-to-go signal responsive to the distance fromthe elevator car to
the target fl®borslowdbsm Iporitiodi of theeruaninwhespomse hed asadid gl igtaadte
pattern neans is responsive to said distance-to-go signal. 4. The el evator
system of cl ai mpmlseB.or 3 wherein the | andi ng speed pattern. nmeans outputs
the starting magni tude of one of its selectable speed patterns, and 20 the
sel ector means conpares this output ngnitude with the nagnitude of the

runni. ng speed_ pajt.terﬁev\,t;elr;vtat&%r system of claim 1 including means

responsive to movement of the elevator car for providing

a distance pulse for each predetermined increment of car
10 travel,
means responsive to the predetermined signal from
the detector means and said distance pulses for
providing a distauce—tq-go signai responsive to the
distanee from the elevator car to the target floor in
15 the landing zone, and wherein thelanding speed pattern

means is responsive to said distance-to-go signal.

4. The elevator system of claiﬁ 1, 2 or 3 wherein the
landing speed pattern means outputs the starting
magnitude of one of its selectable speed patterns, and
20 the selector means compares this output mgnitude with
.the magnitude of the rﬁnning speed pattern when the
detector means provides the predetermined signal, with
the selector means using the magnitude of the difference
resulting from the comparison to select one of the

25 selectable landing speed patterns.
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det ect or neans provides t he predeternined signal, with the sel ector neans

Usi ng.{ he nag erence resulting fronlthe conparison to “_
sel e e of ﬂ m ﬂl | andi ng speed patterns. 13 5. A nmethod s

of pr I ng gnal for an el evator system ‘conprising - t he
St eps : storing & plurallty of different |anding speed patterns in a _
menory, 5 provi ding a running speed pattern having a sl owdown ;@
porti-on. detecting the value of the sl owdbhn portion at the tinme the -

el evator car reaches a predeterm ned distance froma target floor. 10

sel ecting a ISandAngespoeddofaprevidingnatspeed pattdrmdiignalpded patterns in
response to the magnitude of the s|owdown pattern. and substituting the

sel ect ed IanGﬂﬁd‘§B€e&Yﬁ&FPerﬁ°PBF15%H% E?Qw&ﬁﬂﬁ?r%ﬁ%ern 15 6. An

el evator system substantially as,herein_.d ed wij.h reference to the
acconpanylxg draﬁﬁﬁﬁéng IX:afity ok dlf?gren (Han&ing spee %

patterns ;n a memory.
5 providing a running speed pattern havihg a slowdown
portion, .
detecting the value of the slowdown portion at the
time the elevator car reaches a'p:edeterﬁinéd distance
from a target floor,

10 '~ 'selecting a landing speed pattern from the stored
landing speed patterns in response to the ﬁagnitude of
the slowdown pattern, and |

substituting the selected landing speed pattern for-

the slowdown pattern.

15 6. An elevator 3ystem substantially as herein described

with reference to the accompanying drawings.




