2149146 Modul ar El evat or Qperational Control Systen1TechnicaI-Fiqu Thi s

i nvent+on rel ates tq el evator control and, 5 more particularly, fo .
connﬂé%éatlng i nformati on such as passenger requests and status information
bet we passengers and an el evator controller. Background Art An el evator
conprises a car that is novable in a 10 hoistway to several |andings. An

el evator control system responds to‘phsSenger servi ce requests and provides
commands to notion and door subsystens to satisfy the requests while
providing status information displays to the passengers indicative of the

osition and 15 direction of travel of the car. The pa rvice;
Iroequests are provided in the control systemvia car/hall Zf4§1£6uch fs
call buttons and key swi tcheMod@léerEléevatses, such as jewels, |anterns and
di spl ays provi de the stat Gperdioiomndl cControheSysissnengers. The fixtures 20
are connected to a controller by cables, with at | east one wire associ ated

with each fipéeheiead ﬁg@palon A traveling cabl e is connected between the
i s desirable to redyce the nunber of

car and the "stat uj pnent
conductors in thé*? V%FY%@ Iﬁg}%tﬁ?nFﬂ1§ evator,gont¥ol 3qd;s 3l so
desirabl® t onoxalupartieubaniye; ©b icantnghiamfomaitimbmm_de_ in the
T'se'piri?néﬁi’“ﬁp*ﬂ%'?%%’@t%?ﬂf%“?P%‘S%a?ﬁaﬁﬁﬁb?%f%#““ LR T e TS
connecti ng t?ﬁﬁ%ﬁ%&?ﬁﬁaﬁ@df#&t%@%EaEﬂﬁ cent¥atle®nt rol | er ‘which |s
typically located in a machi ne room -
o Background Art
An elevator comprises a car that is movable in a
10* hoistway to several landings. An elevator control
system responds to passenger service requests and provides
commands to motion and door subsystems to satisfy the
requests while providing status information displays
to the passengers indicative of the position and
'15 direction of travel of the car. The passenger service
requests are profided in the control system via car/hall
fixtures such as call buttons and key switches. Other
fixtures, such as jewels, lanterns and displays provide
the status information to the passengers. The fixtures
= 20 are connected to a controller by cables, with at least
U one wire associated with each fixture and function. A
traveling cable is connected between the car and the
"stationary" equipment. It is desirable to reduce the
number of conductors in the traveling cable to minimize
25 weight. It is also desirable to reduce the number of
connections that need to be made in the field to reduce
installation expense and the possibility of miswiring.
This is pertinent in the case of the traveling cable
and for the cable connecting the stationary fixtures
30 to the controller which is typically located in a
machine room.



-2 Disclosure of Il:nvention Therefore it is an object of this invention to _
prOV|de for connunlcatlon of passenger requests and status infornmation 2
bet ween_passengers ‘and the el evator 5 control systemwhile requiring a
m ni mim nunber of conductors and a nini mum number of field connecti-ons,
~thereby reducing the possibility of mswiring and reducing wiring and
installation costs, which are large for t nore conplex installations,
-espeC|aIIy t hose 10 havi ng many stops. I%¥ 1s another object of this .
invention to provide for nodularity wherein the basic hardware associ at ed
w th each fixturepigcldsttecof. Inventfon It is a further object of this
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having many stops.{;

_ It is another obJect of this invention to provide
for modularity wherein the basic hardware associated
with each fixture is identical. L

o



. atransmssion line; a portion of the controller dedicated fo the control
20 systemfor controlling communi cati on between the passengers-and the

remainder of the controller and for providing clock pulses on the - . i .
1% $sion line to mark tine slots in a transceive cycle of a ' :
I sion, half-duplex nultiplex protocol: 25 a master station,
conneeted bet ween t he portion of ghe controller and the.transnission I|ne%

conprising: first counter means for providing first receive cue signals
during assigned tinme slots in response to the clock pulses and for
~providing firgt ti.rsaasrfnh:thee ebgeatSo£Othﬂsr1mensmngnw medweide i me s), ot S

I n response. .t clock l.se r provi |ng '
t he passgﬁgeéﬁi ﬁ‘g %H}ﬁ] ?he1 %a{ﬁéiﬁq‘sﬁon | Jo"ot he porfr pf
t he contmmnuzoknswsnems.paralIeI output lines-in a_systenlrecelve_nnde |m;
response 5 tO#&l%sf ' %fcﬂelcsme%he&leowaael S£26R04 Oimgeri€idie multiplex |

protocol; and tirst 1np | s fromth
portlin1(ﬁ°tﬂﬁ9 éieW%$°F|FngﬁgiaFyg#eﬁnﬁﬁltiﬁﬁ' ?é transni ssipn
line in sarql-a-lrﬂs(e amlrm-rrri.ss appﬂénat:n-ansmmdnmtmsrmmse to the
first tr RFVSY Pthled 3RceReepenke.t he nultipl ex protocol; and a
plurality of renote stati-ons, each connect ed between the flxtures and. t he
transm ssion . mMmorddngcsppthsumgveattond there cts rpeowidad providing secqnd

. receive 1 odnteoll $dtend¢biNBoAbragsigged time slot. in response to the
‘cl ock pulses and fof providing second tfansmt cuge ggals dur|{§L

aSS|tpquQﬂmmHﬂﬁﬁa#é°§l9P°Fﬁ°FeQﬂﬁﬁ§§9F63tHBchBcﬁ £ contro
auq;asing Eixtures for provxding passenger request signals

in response to p,ssenger servxce requests -and Eor provtding
displays to the passengers indicatxve of status signals
| from the controller. and means Eor communxcatxng the
15 passenger request signals from the fixtures to the
controller aed for communicating the status signals from
£he'controller-to the fixtures, and comprising:-
a transmzssion line;
a portion of the controller dedicated to the control
20 system for controlling communxcation between the passengers ' Q_)
and the remainder of the controller and for providing clock
pulses on the transmission line to mark time slots in. a
trsnseeive cycle of a time-division, half-duplex multiplex
protocol: | o ~
.25 a master station, connected between'the portion of the
| controller asd the t.ansmission line,-comprising:
first counter means for providing first receive
cue sighals during assigned time slots in responserre the
clock'pulses and for providing first transmit cue signals
30 during assigned qrher time slots in response to the clock_'

pulses;




*

pul ses; second,input neans for providing the 20 passenger request signals
fromthe tlxtures on, second parallel input l[ines to.the transm ssion |i s
in°serial format -in t he systemreceive node in response to the second
receive cue signals according to the nultiplex protocol; and 25

second out put neans for providing the status signals frontthe transmi ssion
line to the fixtures on second parall el out put lines in the systemtransmt
mode in response to the second transmit cue signals according to the

mul ti pl ex. protocol. éiré{h%uig“@nhhggseggsn§§899%@R eL&gator haV|ng an -

el evat or controller and a control sSystem as ccording to the

i nventiQn, a ti Mdlisenyedn relydlelst @‘i@ln%lsmflrbhp%ﬁé PEQhGAkstdn cfPALYCd fOr

comuni cating 5 passenger request signals fromfixtures to an elev
controller and for muni_cat i tatus signals fro he controller to the
fixtures. Two |e’§/%|§‘%f ajt %&S n§° °ZhrﬁFo9§gl"$“'ﬁs‘Ehe preferred
embodi nent. At omadadisll cwiputofliseserial ar systemstatedne mbdé B eresponse
associated with the fixtures 10 cones on-line for providing the passenger
request signaPs t%® é?htfatfd-"l?&s f&&ﬁlﬁg e 5inalHecaceqnding (ot the tiwi It tplex
transcei ve cycle an% -line for providing the status signals from
the data bus to R*P“EELdi z?f‘ d fixtures during an assigned other tine slot.
-Each 15 renpte station igjelpr Qﬁbﬁt'iéﬂnsofoﬁckﬁfcﬁﬁﬁﬁh& @he @tA%RAEe during
t he assigned (and assigned other) tine slots by sinple address neans. At
the next level, igwale febml thefl goetionsofbyhlccoRt tOLISE Satr £ DEistli screte
sulkdi;vi si ons (states) of each tinme slot and the-signals

parallel input lines to the transmission line in serial

10 format in a system transmit mode in response to the first
.' transmit cue signals aooord:!ng to ‘the mult iplex protocol; and
a plurality of remote stations, each connected between the fixtuns
and the transmission line and comprising. '
| second counter means for providing second receive
15 Ccue signals during an assigned time slot. inrquxﬁe to the
clock pulses and for providing second transmit cue signals
lduring an essigned'other.time slot in response to.the clock
pulses: - | |
| second - input means for providing the
2b passenger request signals from the fixtures on second
parallel input lines to the transmission line in serial
format in_the system receive mode in response to the second
receive cue signels.eccOrding to the muitiplex protocol;
ana oo y R
25 - | second output means for providing the
status signals from the”transmission iine
to the fixtures on second'parallel output lines in tne
system transmit mode in response to the'second transmit cue

signals according to the multiplex protocol.--



%

20 associated with the 1/O functions - are provided in seri.al format on the
.data bus. A master station is associated with the control,ler afid a portion
e controller is dedicated for providing clock pul ses to synchronize *°
t system During a portion of the transceive cycle, in a 25 - system
recei ve node the master station denultiplexes the incom ng passenger
‘request signals fromthe data bus according to state and provides them on

“parallel lines to the'dedicageg portion of the controller, which in turn
‘determ nes which renote station provided 30 the signal according to the
time slot -6- in which it is received. The fully demultiplexed _.

passenger request signal is then used in a traditional manner by th{...

controller to control the elevator. Duri I rti.gn of the -
transcei ve cfhpeinygntion extends, tq rﬁn"%%g’e@%sﬁvg'?ﬁ; agi gnal s are

provi dadvaropaeahtebllepuandfacconteok ustan @s defimedabp¥e st ation
during the assigned other tine slots. The parallel 'inputs correspond to

state at which the master, station.pr.ovid S 0 data bus and
10  tine s$€ﬁ°¥§?%%lg%tiﬂﬁi*?%ﬁé?ﬁﬁﬁﬂrﬁﬁﬁ%gg gg%%?'?ﬁé ?gffhe.particular
r et edgp bék Onubtipbex praspmokds eupdayesdd fox coRRUPLESFIR&g end, the.
renpte_statio | 'S:F%éa i fiSethir@d lrorgeoeliengtbe state during
thggasgfﬁﬁgﬂsgfﬂ§€a+%%§ s._t.%ﬁi?iﬁpvides the statys gkggal-15' to a
part i cebatroikenrand A£e% ¢RMRHRLS #kﬁzt%fﬁﬁﬂ§i4iﬁﬁﬂ¥ o, ~sone of the rece]ve
(renot hhOcBREEE11eRNED t tR@SPLktess erTwo Yeveliscoft mud.tdi-ots are reserv
for special -functions_and_a state .of all ti slots s dedicated for par
20 chRiéexingrare @rPIo¥Rd  BhE PreI-’erred e%m@ “L"‘g_ gé-“%i' -

' each of several remote stations that are associated with the fixtures
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10  comes on-line for providing the passenger request signals
to a data bus during an assigned time slot within a
transceive cycle and comeés on-line for providing the
status signals from the data bus to its_assoéiated--
fixtures during an assigned other time slot. Each

15'_ remote station is'characterizéd, or addressed for
fesponse-during-the éssigned_(and.assigned"other) time
slots by simple address means. At the next level, a
number of I/0O functions may be performed during discrete
subdivisions (states) of each time slot and the signals )

20 associated with the I/0 functions are provided in serial )
format on the data bus. A master station is associated |

with the controller and a portion of the controller is
dedi;atéd for providing clock pulses to synchronize the
system. . Dﬁ:ing a portion of the trahsceive'cycle, in a

25 jsysteq receive mode the ﬁaster_staticn'demultiplexes.the

' incoming}passenger request.signals_from the data bus
according to state and provides theﬁ on parallel lines
to the dedicated portion of the controller, which in
turn determines which remote station provided

30 the signal acco:ding to'the time slot

ESE— .



-The foregoi ng andsot her ObJECtS features and advant ages of the present
i nvention w )l become nore apparent in the light of the follow ng det%E%?f>-
descrlptlon of an exenplary embodi nent thereof. 25 Brief descriptio f
drawiings Fig. | is a schematic bl ock-diagramof an el evator of the pr

art;. Fig. 2 is a sinplified timng diagram of the protocol- of a control

system according to the present 30 invention; Fig. 3is a det ai | ed timng . -
~diagram of the protocol of Fig. 2; -7- Fig. 4 is a sinplified schematic

bl ock-di agram of a control systennoft?mﬁpTesent invention; Fig. 5.is a

flow chart of the-serial line inter- face logic for this control system 5

Fig. 871's a schemati ¢ bl ock- dla r am, of ontr systemof_this invention
in a SMYfgle car ﬁ%tilcoﬁ's sgedvgd.7 ’-,l'ée %'éﬁﬂé ereleintaxed agram of
a control systempadsdriger irequeisitosignad gaouhenousée@mmtaowad&ﬂdnals
known in the pri b9 Q! Si .0

fixture in an el eva (ét (:b ntTo cg?/ls?tbghllgg Eo E§n)§%{>}§5€§% #’é‘gt{ @JEW&
system of the. pridgotier P&VthnaOéathﬁottﬁ@§c¢BV¢mﬂ&ﬂﬂQ5|¥nza h0|stmay 15
12 to any of s5si X aghiseetd trandmigSmdde, l§t§.€§§>0§'§§né BB S iidedMon

RATIEATAN e tr T o
car operating pamsd¢ation durtingpehef agsighed cother time |skoettd s, Thiegnal s
parallel inputs correspond to the state at which the
master station provides a signal to the data bus and the
10 time slot is selected in the controller according to the
particular remote station at which response is desired.
At the receiving-end; the remote station demultiplexes
. the status signal according to state during the
_ assigned other time slot and provides the status signal
15 . to a particular fixture.

- According further to the invention, some of the
receive (remote to master) and transmit (master to
remote) time slots are reserved for special functions
and a state of all time slots is dedicated for parity

20 checks or other functions. -
The foregoing and other objects, features and
\ ' _ advantages of the present invention will become more
apparent in the light of the following detailed
description of an exemplary embodiment thereof.

bﬁ

25 Brief description of drawings
Fig. 1 is a schematic block-diagram of an
delevator of the prior art;
Fig. 2 is a simplified tlmlng diagram of the
_ .protocol of a control system according to the present
30 lnvention, - :

Pig. 3 is a detailed tlming diagram of the
-protocol of Fig. 2; : S



. 20 indicative of sinple contact closures are provided to the controller
14 op-a cable 22. Therefore, each hall call button 16 nust. be cdnnected to
theﬁ%%? controller 14 by a discrete conductor, or conductors, in the cable ¥
22 Nf“drder for the controller 14 to recognize the origin 25 (e.qg.;
| andi ng) of the hall call.' The nunber of conductors in the cable 22
increases not only with the nunmber -pf_landings, but also with the different
el evator functions. For instance, the controller 14 returns a signal over a -
conductor in'the cable 22 to the hall call 30 . button 16 to light a | anp
24, indicating rigs 4 his heldingellifilenl sobematdg dleckadhwgrhm control | er 14.
Furt her- npge, ha e 26 indi Al d direction ofythe
car 10 in ¢ sans‘é‘L?'(L}latg gga-5&6rdoé]vﬁ%igtp%ﬁts}ség%grlgl[b\éﬂlg%ﬁgdct-0rs. Addi t?%‘nal

functions such Bigt op &k Dhawmiset ofiithehserigl ddnekdpsertch functions
are al so cg&&ée?ogg% for 8¢h£g1ecm,§#& 2s?ysdéih;I | ke manner, many conductors in
bl e~

a traveling ca provi de signals to and fromthe car operat]ng panel
20. Thus, it igiéasél'iys-s%eﬁf‘l}%ﬁt%é’%‘ agLAR. Ploof eF.QEF_B#' of the
pricor art spgtémoefrehids impgitdonield dingliey cagndoatdgarasiengh of the
cables 22, 3Q. The present invention enbodi es a conmuni cations system
wher ei n th3® assenger request signals fromnmany fixtures and functions
associ at ed therBigt h? aksl a echematicihlock-yliagram of t me cpBbuObr

control | erggsgedir §¢ Mifiedidverdtdddoidlia/ighicip demiffigduaeyntul tipl ex

protocol over a transmsSsion line. The dgeneral protocol for the systemis L
illustrated in the sinple tim-ng diagramof Fig. 2. - Therein, each cycle W
incluges a 15 finite nunber of clock pul ses 40, which are positive

It is known in the prior art to provide at least
one wire per functioﬁ per fixtufe'}n-an-elevatcr_con;rol
system;. ?ig. 1 shows an elévatOr.cont:ol system of the
prior art havingfa_car'IO-that_is movable in a hoistway
‘15 12 to any of six numbered landings 1-6 in responsémtox' |
commands.from,a_cdntroller 14. Passenger service requests
‘are provided on hall call buttons 16 located at each land-
ing or on car cail buttons 18 located on a car operating
panel 20. With specific reference to hall calls, signals
20 indicative of simple contact élosu:és are provided to the
controller 14 on a cable 22. Therefore, each hall call
button 16 must be connected to the car controller 14 by a .
* discrete conductor, or conductors, in the cable 22 in
, ‘order for the comtroller 14 to recognize the origin

+ 25 (e.g., landing) of the hall call.  The number of"

' conductors in the cable 22 increases not only with the
number of landings,_but'élso with the different elevator
functions. For instance, the controller 14 returns-a

. signal over a conductor in the cablé 22 to the ha1L ca11

30 button 16 to light a lamp 24, ‘indicating that the hall
call has been registered by the controller 14. Further- -
more, hall lanterns 26 indicate the arrival and directidn
of the car 10 in response to signals provided on separate
conductors. Additional functions such as top and bottom

35 switches 28, and'kéyswitch functions are also carried on



voltage differentials in excess of a threshold on a transm ssion line. «Jﬁé
clock pul-se mar ks the beginning of a time slot (information franme) 42 B
durj ng mhlch data bits 44 are transmitted and received. A logic ONE is
prOV|ded as a negative voltage differential in excess of a threshold. A
clock associated with a master station (not shown) provides the clock

pul ses 40, on the. transm ssion |line for synghron|2|ng the system and nmany
remote stations may be nultiplexed to a single 25 2-wire transm ssion .
line. A renpte stthe cablecddes Kuspilie manpedemany-¢ondyctans dand ng or -
receiving signals &%‘v‘él nﬁ,a'i:‘iabfw 30 taelaé%ﬁgﬁawowtar{w A eHlcaes

froma-Sync ffanme 46 IS | by .t he gbsence 0 ock pul ses

|
(shown™ T phantcnﬁ°PQ§§t1R§nBF§e§t§§|on Piy bE LS <epkly t%F%ﬂnﬁ§4£1 thene in
any order, but in dypddaiualixcieorhelevatbroof! the pﬁoﬂldm maye requdral a

e o o AR 810 vy SanPUBESTECLE A o4 G Thrde™ e

ori gi nati ngf rom ei2Zher30a haII or the car, .and al so provi des many outputs,

such as indications offmnp seit iﬁvﬁﬁtiohseﬁﬁ?h§%§r§dc égr i on,
arrival, or position of %ﬁa r ot ocol e contro sten1of thls
i nvention is. confliﬁﬁ' A & R§S8PRBRE: Eegpest of1gn4 R H_Gm

each renote stat | Aixthires &nWMct&eneomacﬁateansh@t@wMIarwhaftﬁ n each
o S S SR R B e L0
c{ ock tines), anoidesl E20h time ﬂé&ﬁ-nwnochapﬁr-deplexemhtipbw(shom in
éﬁton) to prOV“¥¥d%dBHI3dUh¥m% $Pansi?bsRBhP2ERE. Of ThE' general protocol
for the system is illustrated in the simple timing -
) diagram of Fig. 2. Therein, each cycle includes a
15 finite number of clock pulses 40, which are positive
voltage differentials in excess of a threshold on a
transmission line. Each clock pulse marks the beginning
of a time slot (information frame) 42 during which data
~ bits 44 are transmitted and received. A logic ONE is
- 20 provided as a negative voltage differentiallin excess
of a threshold.” A clock associated with a master |
station (not shown) provides the clock pulses 40 on the
- transmission line for- synchronizing the system, and
- "~ many remote_stations may be multiplexed-to a single
25 2-wire transmission line. A remote station becomes
responsive (comes oneline)'for sending'or receiving
signals during particular time slots by counting
clock pulses from a sync frame 46 which is indicated
:by the absence of two clock pulses (shown in phantom) .
30 Remote stations may be assigned to come on-line in any
~ order, but in ‘the usual case they come on-line serially,
- i.e. one at a’ time in some ascertainable order.



15 description, the transceive cycle is.104 mlliseconds, and each state

i s->aam nal | y one hundred m croseconds, which is fast enough for* el evator
g |, but..it should be understood.that a faster rate could be sel.ected.*
{

the contraints inposed by transm ssion |ine and 20 envi ronment al -
ch cteristics. During the first state 51 of a tine slot, the '
‘Lransnission line is driven by a =cPoCk associated with the master station
to a positive voltage differential indicative of a clock pulse During the
second state 52, control_ of the 25 line is relinquished. During the
third state 53Sinceganl elm%p:buqqn@pl \iFsten dsy nesgansi¥ey §Pt age

di 11 er ent jighyash0a6a | Nouch | 40 SHPRIGY dddWRriged irdiamlaiced. 10 11 ke @aper
data bits ansmited dumégifhe ourth th 55 and siXth 56

stat es. ‘PﬁéSGBFELBStEr% elthena B |°>rcr"'é"(ee caé"'acﬁnldh& 88tive of asingle
function, buir:.déssmydobepww.eramochs hiatd idand ovmy olfewhen:tm:t ed -10- to

"forn1 four- nar L er [Si i nformation.
per t me 3§ Pﬁ' %rrﬁélﬁégg‘iv%ﬁtﬁy d‘ﬁ[zae%f' d taestl\('%'llt %:)él s transmtted.
The test positbhonbefr thercax), athe mecdat ihe cenrried 5ystgBed as a
parity Chggkthfﬁyiﬂ@eﬂﬁf&ti’s sé Og@réd’ﬁfd HadWIe olaryd difsic@ceer vice), or

b de_addi t _ v f
R
reli nqui sbhdwar the tommilcaeiaohmq:ﬁdl:oco:l udteqniltsceachSmim a particular
reno n | , g

48, 5! 81bAN4BCEECRARLAN bP% AP AU 30 Tad ¥ suivided does no

need p c ar ac ess pre I X on every word (D -D4,i
T), whi chinsm eightrstates| 31038r hehcomplete, kAR Céﬁ‘?é-ﬁ -

accessi bi kofprises 130 time slots (clock times), and the 129th
and 130th clock pulses are omitted (shown in phantom)
to provide a sync frame 59 For purposes of this
15 description, the transceive cycle is 104 milliseconds,
and each state is nominally one hundred.microseconds,
‘which is fast enough for elevator control but. it should
be understood that a faster rate could be selected
‘within the contraints imposed by transmission line and
20  environmental. characteristics. During the first state
51 of a time ‘slot, the transmission line is driven by
- a clock associated with the master station to a -
: positive voltage differential indicative of a clock.
pulse During the second state 52, control of the
25 line is relinquished. _During the third state 53 a
signal (data bit) DI, which;is a negative voltage
_-differential across the transmission line is transmitted.
fIn like manner data bits D2-D4 are transmitted during ‘the
 fourth 54, f£ifth 55 and sixth 56 states. The data bits
30 D1-D4 are discrete, each indicative of a single function,
but lt should be understood that they may be formatted



15 of an address;prefix nultiplex fornat IS not necessary in the context:
of this elevabor control system Mre- over since it is not necessary f
one renDte "station to comrunicate with another, but only with the maste
station, adequate conmunication is maintained with the 20 protocol of the
present .invention. The state architecture of the first time slot is
typical for all time slots. To further provide sinplicity of control, the ..
mul ti pl ex protocol is half-duplex, wherein t"e First t hrough sixty- fourth
time slot's (nunbered according to 25 the correspondi ng cl ock pul se) are

dedi cat ed for Comrgaigaﬂnoa fé@fﬂﬁ@étﬁnﬁ by e 5 em&aesaa%eacé,?ystem
an ei ghth

transnis node) e sixty-fif t hrough one hundred dardt

time sIo¥s are dedddé¥essi Fﬁr°€o#ﬁ£ﬁﬁ@%&#Qﬂ1HQQNﬁHQQnﬁ¥QtstaPP6ﬁnﬁo Réster

station 30 (syst gaveRER ¥€at®U57 ) a |tedthdinar] dicarahsiittedi.s- TRkosUr €,
those of the s stenrrecelv i, gned

"assigned tine sIo as
other tine slots" g?ﬁtﬁﬁbgemﬁ R E r%rﬁﬂarﬁoggpa\mgf%'tﬂgyf %?I owi ng
provi so. Certajn tusedsasts,psrity a@xécrk.stmdsmhe aweld oo signal asgpechal
transmtand receiva,ﬁ daogdgs f fz tsﬁiéié qgghgepgggg Bdpebyidefifth
e rese

t hrough si xty-ei ght tlne
dlagnostlc/nalntenﬁﬁé@t%%%%1n%a %r(?rﬁacﬁﬁﬁrﬂﬂsﬂﬁi t O®% theaeRABsOfhi ch

may be incorpor- amgflyatihéesiet®! e miﬁng)ruxeéﬂgl’ctﬁ atarenss,t eohtgols

there i s shown the t t ar| eration
of t he system as |?8§g éﬁ% fgo% {%S{Kﬁégﬁg”§ arIy §§ﬁ§§§§13 it
ul d be undt®st oeliockapul se. té%nmnemﬁ;nﬁnﬁﬂan&a: remoite atetippllcable to

communi cati on phsHbhes Al (fdﬂtﬂéﬁia&V%HﬁE'%Qot renei 4gcgode
passenger request Slgnals are provi P
oés not need start/stop characters and/or. an address

prefix on every word (D1-D4, T), which would increase
bit overhead. The random remote station access1bility
15 of an address-prefix multiplex format is not necessary
in the context of this elevator control system. More-
" over since it is not necessary'for_one remote station
to communicate with another, but only with the master
_ ~ stationm, adequate communication is maintained wzth the
20 protocol of the present invention The state ‘architecture
of the first time slot is typical for all time slots. '
_ ' To further provide simplieity of control, the
W _ multiplex protocol is half-duplex, wherein the first
through sixty-fourth time slots (numbered according to
25 the correspon&ing'clock'pulse) are dedicated for
communication from master Stacion_to remote station
‘(system transmit mode), and the sixty-fifth through one
:hmndnaaénatwenty-eighth time slots are dedica;ed for
communication from remote station to master station
30 (system receive mode.) In the'parlanoe of this dis-
' closure, "assigned time slots“ aie those of the system
receive mode and "assigned other time slots" are those
of the system transmit mode, with the following proviso.
Certain time_slots; such as first four each of the’
35 system transmit and receive modes (i.e. the first through
fourth and sixty-fifth through'sixty-eighth time slots)




fromfixtures to a controller. To call for a car, a passenger presses a
hajAfical | button 60. =~ A passenger request signal is provided on*a |ine 62
t@emﬂe station 64 that is associated with the hall call -button 15 *
60} ach renote station is configured to process four different passenger
request signals as provided on four parallel input Iines and provide the
_passenger request signals ina senilat format to a transm ssion |line (data
bus) 70. Each parallel input line is -associated with a 20 di fferent data
state-within an assigned tinme slot. The serialization of the passenger
request simpyalbe nesesvied, 9rnyilsgnostindmaintenance ctestingal ox serl ally,

accordi ng ﬁm.- td&xt&foq.t F b%héﬁhlf %a@ai-estﬁﬁﬂémﬁé (ﬁ@%ﬁi&c- cf.z—f our.

I nput swi tc e , eac f 25, which is associ at ed a par al |
i nput i néa 5@’?? EHOLe SSatifREctied to provide the passenger request
signal f roms i tﬁiaﬂsa@fmredclenpot Fig.t hetHate DsssHEwm Nthiesguitxol o the

recei Ve C%#f%‘%i-dwﬂ&e I eo¢ \é&aﬂﬂﬁgs' ghRa! s are provided by a counter.

devi ce 30 al'so responsivé to count clock pulses 74 that. are
provi ded @penation gfhHrhe7sysyen aasisr handles7s banllheakl &= i ncor porat ed

i n 3_ M Cr Qyy; ﬂaei%srﬂl@aaagca?afbaol tbai: ig. saaﬁlaos&utmd@x@s@o%ml ch pgrfo[ms
1157 The AR 0 Feschingd diarigea0, heBRLRA5s TRRLEARIRITRT, as 1t
- relates tdmmhmmmmmniMHumonlsfdosherusigdahsrelanthe sysmmihls exanple the
P ﬁlal i nput %ﬁ@%ﬂg@fd&ﬁ%‘éahﬁakgga%ebé ?i&%‘ggf ai‘?hépn&aﬁé%sa gnel(::I)utS i ﬁg bL
slot. The: Fatur; ede o a controller. To call for a car, a
passenger presses a hall call button 60. A passenger
request signal is provided on a line 62 to a remote
~ station 64 that is associated with the hall call button
15 60. Each remote station is configured to process four -
| different passenger request signals as provided on four
parallel input lines and provide the passenger request
signals in a serial format to a transmission line (data
bus) 70. Each parallel. input line is associated with a
20 different data state within an assigned time slot.. The
| serialization of the passenger request signals is =
achieved by providing "receive" cue signals serially,
according_to the states_(53 -56) for_data transmission
(see Fig.'3), to four input switches 66- 69, each of
25 which is. associated with a parallel input line, and
_each switch is connected to provide the passenger
request signal from its associated input to the data
bus 70 in response to the receive cue SLgnals The
receive cue 51gnals are provided by a counter dev1ce
30 72 which is also responsive to count -clock pulses 74
' that are provxded on the data bus 70 by a master clock
. 76 which may be incorporated in a microprocessor-based
| controller 78, one portion 80 of which performs traditional
elevator control functions, such as motion and door
subsystems. ' ' '



slot is marked by,a clock pulse, as are all tinme slots, at a particul ar\
time after the sync frane wherein two cl ock pulses are not provided _ng WO
successi’'vé cl ock 10 times. The counter device 72 is able to deternm

the onset of the assigned time slot sinply by counting clock pul ses from an
initial reset condition that corresponds .to the sync frame, and conparing

- the count to an address that is determ néd by binary address neans 84.

When the-15 count in the counter device272 is in agreenent with a count
established by the binary address neans, the receive cue signals are

provided to the bank of input swtches 66-69, under thg-contrdl of a
crystaf 86. As wipe Pancelon ehdhe ramaindng pervdon alsefpkheesponsive

gganWE assi gg_edo@tf@néi-g}a;sslm tdlddes tdoarmlﬁst'iﬁgéﬁtiaasisr%ia@-remt e).
t her than needing.to.establish a second,count in.the_pinary,a SS neans
84w th which t neotated eebidRkdh of LAY BrahBrer e Brinaraltre

provi ded to a bankpas$sengeumtrepiesthesighali)ngst prosxidedntd théedatane slot -
and the -assignedyet. | I ' { le&N i xed
relationship fo .?%‘9“'Q“Qéﬁgﬁn_éﬁ*?iﬂtp‘éﬁs%@&tﬁgﬁ?)&&‘?‘igﬁﬁn fafke feacds. The
count for the assfyhedvithin Anassfened idec §40¢E f ofhehasaigned celme her
time slot plus sislyefisirmdtiedd Wi 4 lovkipavlsef, asf argnaldntimeéngbotd, 30

homgencousl y or Sped RETCLfut iR Retal Be dak Fafeyieftin tre e by
provi ding for onlgle¢lkipulges rareldads perovtidedrfowi twoy suddessiveraback whi ch
Dera s x b o T e e o o (orpciind tnd “ofifie
{ranscei ve %ycle 1 ?Eﬁrﬁf%i%ﬂﬁixg&m9A31°t-fgyp: uRvefopBs PESF@%%? i s
provided in the cpuldes fisom can Thitial reset condition that corresponds
' to the sync frame, and'comparing-the count to an address
that is determined by binary address means 84. When the
15 count in the counter device 72 is in agreemenﬁ'with a count
established by the binary address means, the receive cue
signals are provided to the bank of input switches 66-69,
under thé'control of a crjstél 86. As will be seen, the
' remote station must also be responsive during an assigned
other time slot in the transmit mode (master to remote).
Rather than needing to establish a second count in the binary
.. address means 84 with which the counter device must agree,
\_ o transmit cue signals are provided to. a bank df_output
' switches during the assigned other time slot - and the
‘ assigned other time slot (system transmit mode) bears a
fixed relationship to the assigned time slot'(sYStem receive
‘mode), such as: The count for the assigned time slot
.equals the count for the assigned other time slot plus
sixty-four (half of the number of information frames in
30 the transceive cycle). This is possible when the time
slots are1homogeneoﬁsly'grouped fof'transmit and receive
(see Fig. 3). Therefore, by providing for only sixty-
four addresses in the binary address means, which.may
be a six-pole dip-switch or six jumpers, the counter device
35 72 may be 'a six bit counter with a carry-out to indicate
' which half of the transceive cycle is being counted. = A



In response to a conparison between clock pul ses, which are . internally
srated in the counter device, in sync with the clock pulses dn the :
gMshi/ssion line, under the 5 control of crystal 86, with the cl ock :
pul® provided on the data bus 70 under the control of the clock 76.

. Thus, while not shown separately, the counter device 72 perforns a
conparator function and a clock fu Lon. Wien two successive clock pul ses
‘are not” provided by the clock, a 1 reset signal is provided in the
counter device 72. For sinplicity of installation, all six junpers. are

in- stalleg, éf‘g;é@wfs%&me sop&B%&aéanmatnéycs&sééf\gaéﬁéé l72 hat is
necessary fo characterize a renoté stgtlon éponge duabqgﬂg par figul ar
time slot (. reEP°"ﬁ? éﬁ/ﬁt“?&é’aﬁf"sf’ﬂl e&Hﬁ?BaEH’? Bites n' St e stati on
control | ergrerintiemgillye geheratedr iat gheogotfites éev:id:elr i symec renot e
station 64,400 Jis Sl 1618 2% 2! LEBRshIBAFLANELEO!  unddt RARPLT CE, Lhe

mast er staftt conmon ¢ r Cul te.stations as is.
descri bed ¢ontralataf arsatial 86 owdthosbadrhgokpprisesi BroYided ¥h even date

her eW'blth fﬁi’e%ﬁ% Ik Q@VlMJ&eQAEh@V%o§¥§EENbFAt§eue16éde1 cerirs 83 o
operabl e to provide serial receiv na 0.0U

during thevd &-ﬁ MS&P&"& 33 gf 508?‘\7 %%é%‘} i me sl ot
under the aocﬁmpﬂraﬁoﬂfﬁnnﬂtﬂdn amd aThﬂgckeﬁuhctpbaxesWhh@ e senger
request signa @néﬁ% a(]& Al s ard! Abt bavhaga By EREMBioQR, the

transm ssi on -t hem on” par all el outgut I'Tnes to the
cont r obPerreset cﬁiq}l@b is m#ﬂet‘i’at%ﬁhéf CRMRERTt ARELSE 072t hefPRre recei vag)

in, which sim ey iy DlistdE14EIBH £ HPISND umiPerdi @el Ra-passenger
Bequest SI iﬁg #ﬁ#{k§6d Afacéﬁ¥¥ é%”éiat‘¥2383% tgy-cu% |on 90
enultlple 0
is all that 1s necessary to characterxze a remote
.. station for reSponse during a partzcular time slot(s)
15 An advantage of th;s approach is that the remote .
o statron controllers are fungible. _
P master station 90 is similar to the remote
station 64 and is shown herein as a mirror image '
thereof. In practrce, the master station shares a
20 common circuzt with the remote stations as is _
described lnwgrea_er detaillln our copending Application
‘filed on even date herewith and entitled_COMMBNICAEIONS h
SYSTEM. A counter device 92 is operable to provide serial receive Ny
cue signals to output switches 33-96 during the four '
© 25 - data states (53-56) of a receive (assigned) time slot
' under the control of the clock 76. This demultiplexes
the passenger request sxgnals accord;ng to their state from
serlal format on the transmission line 70 and provides them
on parallel output lines to the controller 78 for a
30 determxnatxon of which time slot they are received 1n,
which is indicative of the remote station from which
the passenger request signals originated. In other -
' words, the master station 90 demultiplexes according

35



- 14 - to state for_each receive tine slot, but an executive control.
serial ‘line |nterface routine in the portlon ‘82 of the controller 78 |s
required to'sort .out” the information of one tine slot fromanother. 5
Thereforé, the hall call signal of this exanple is provided during the
third state (53) of the assigned tinme slot and the master station counter
-devi ce 92 corres- pondingly provides a receive cue signal to the sw tch 93
during the third state (53) to provide rChedall 10 call signal to the
controller 78 on a specific line 93a. The controller 78 is able to

d: scern ml CE renie siadid Cﬁdbrprea‘dhd?tdcbh.&estﬂmm slgcgowtr@:]acm%&\ﬂ:hivdre t
slot inswhich it is receive a to dis uis ich renote
stati on“™put is a"scgb"'tﬁ"jt rq\ﬂilt Hipﬁei&% FCSCEB}‘é#’ﬂg % tfthee out put
line fromthe rrastp:rrtsﬁ;an i&h o) tive wbmtln‘oﬂ.ﬂ.ets?ﬁemel veguiffiéd sto nrdaxt nation

I s then used in,'t " %%%Q.u& ﬂoﬁeo‘foaha%m& ég %ogr%n;ﬁ@&h&/er t he

el evator. \Wereas re are characterli z response during

assi gned and asxi gﬁ&f@ﬁm tthee haldt ¢al} sigralopfiathisdexamplersims, t he
master station 90 @@H&@mdy%@ GRlikd btaeebwa;yofoeméedséaﬁgdéathe

control l.er portion 82. bi count er unts the cl qQc s from
the sync frane angt pﬁ-ﬁt tﬁf?%‘ &’&&F&&égag ntﬁ?‘dﬁﬁﬁrsgﬁ forres-
both the recei ve epnhditrsgi.ynnrqum aTlreceliyet buecsmghalntd» hEhéTEEﬂ:ﬂi’ch
‘station counter’ deyq ]:1 %‘(? agﬁ.}@)ﬁ%ﬁqr ge:gty t(g3gggod¥ges on5| i aﬁh except

during the sy c frane ng all

of -+t he ‘assi gn 30ea ignalytey t@mepnr-rﬁé lero¥§. °nDar$P@¢i-f17e¢ &ned
tine’slots, a carrgaaut m tdmumtleﬁ: S8t iign gbuat @6 deyééen Whsdwnal s the

recei ve rode. 1?un§edg§gﬂ Hdt'ton 'S a%&d%%?%h Eﬁgl according to the
time slot in which it is received and also is able to
distinguish which remote station input is associated
15 with the signal according to the output line from the
' master station 90 on which it is received. This infor-
mation is then used in the portion 80 of the controller
78 for control over the elevator. '
Whereas remote stations are characterized for _
20 response during assigned and assigned other time slots
| by fixed binary address meane, the master station 90 is
~ addressed dynamically by a binary counter 98 in the
controller portion 82. The binary counter 98 counts
the clock pulses from the sync frame and outputs the
25 addresses one through sixty-four for both the receive
and transmit modes. Thereby the count in the master
station counter device 92.always agrees with the dynamic
address (except during the sync frame) and the master
station 90 is responsive during all of the assigned
30 and assigned other time slots. During the assigned .
time slots, a carry-out in the master station
counter device 92 signals the receive mode.
Thus, medularity is achieved in that a
common circuit can function as master as well as
35 remote,with the peripherals (crystal and address means)
' being largely determinative of the station's function
In other words, the clock input and dynamic address
function'characterize a station as a master station.



com circuit can function as nmaster as - well as 35 renote,with the
p h rals (crystal and address means) being largely detern1na1|ve of the
st n's function In other words, the clock input and dyham.c address N

- fu ion characterize a station as a master station. = - 15 -- Wen ‘a hal

call is received by the controller,. one response is to send an

acknow edgenent (status signal)- thlllun1nate the call button, -thereby
indicat- ing to the passenger that the call has been registered. 5 The -
various functions of the controller insofar as responding to passenger
request si gnal Whendaphalildcall Sisit veceived| by artee deatrdideér,n detail in
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PATCHING INTERVAL. The controller 78 provides status
signals during the assigned other time slots in the ,
15 system transmit mbde; the status signals being'assigned '
to a particular time slot according -to the remote station
for which response is intended. Furthermore_.a status
signal is provided on a particular parallel input
line to the master station 90 according to its parti-
20 cular function or intended output at the remote station.
In this'example. a hall call "acknowledgement' signal
is provided on a line 100 to a switch 103 during the
assigned other time slot for which ‘the remote station
64 is responsive to status signals. Since the ‘assigned
25 other time slot is in the transmit mode of the transceive
' cycle, the absence of a carry-over in the counter device 92

causes . "transmit" cue signals to be provided serially,
_according to state (53-56) to a bank of output switches
102-195 and, more partlcularly, to the switch 103 to

30 provide. the acknowledgement signal from the parallel
input line 100 to the data bus 70 during the fourth
state (54).



causes "transmt" cue signals to be provided serially, according to st
(53-56) to a bank of output swtches 102-105 and, nore particularly, t
swi tch 103 to 30- provide the acknow edgenent signal fromthe parall el
input 1ine 100 to the data bus 70 during the fourth state (54). - 16-

Meanwhi |l e, the renpte station counter 72 recogni zes the address of the

assigned gther time slot by conparison to the binary address neans 84 and,
since there is no carry- 5 over,provides transnit cue signals to its bank
of output switches 106-109; nore particularly to the switch 107 during the

fourth state (54) to roweant@g18CKeAY SELEFENS 5t £01R! cduritiBL Y@ transmi ssion
line 7@ to the appropriate renpte station arafle cnnéﬁ? 10 line 110 to

i11uninare a | anp FEEOERiZRs fae addresguptokhec2stignebyetheritdmey a

di splay to the passdeger byt baiphbtsenl toheltebeen registered in-the
controller. * -As gshown r te_ stgpions,my, be nnect.ed to the
transm ssion |line %% g?g)éleﬁgin@ﬁﬁﬂgl ?{'/ c?‘lrz?ac jerf"l"ie ere i'sf &P F’@§5gﬁse _
during particulsar syerypyevidésatragasiitochuersigmals|ta sitan hank nafiner

di scussed herei nbelf@utTR%itchB3MHBL209! | NBord drbutiliyelded twi sted
pair.. The gauge of .the wire Ls_nqQt critical but Js expecfed to be no

| arger than 1.02 mﬁhﬁgwm?' 107 Aurine chasfeurth ssa .Sél%)mﬁ% FRURGE) .

An outer jacket fortheoweknogledgement signabt fromeche rarasmiswion dinke even

desirable froman i E@ E@éLQER§é§QQBQ%Pﬁsmékgcgt%$%§éfﬁggh rgnn Jtacket

woul d be an extra l'abor s nnec a eac

station. To pridvi ddimieec 130cocdlluminagei aclampuhl2 yin tthe hall «addd
tramsnission |ine batedn 60, thereby providing a display to the passenger
' ‘that the call has been registered in the controller.
As shown, many remote stations may be connected to the
transmission lineé 70 and are individually characterized
15 for response during particular assigned and assigned
other time slots in the manner discussed hereinbefore.

- The transmission line 70 is an unshielded twisted
pair.. The gauge of the wire is not critical but is
expected to be no larger than 1.02 mm (18 AWG) and no

- 20 smaller than 0.511 mm (24 AWG). An outer jacket for
coﬁering the pair is not a requirement, nor is it even _
desirable from an installation standpoint, since stripping

Y : back the jacket would be an extra labor step in connecting
.the cable to each remote station. To provide the greatest
25 noise immunity, the unshielded transmission line has a
'characteristic impedance of approximately 100 ohms and
will exhibit no more than 60 picofarads of capacitance
. per meter. Such_a'transmissidn line is suitable for
elevator control applications involving cable runs of
30 up to approximately 300 meters. ' Electrical power
distribution lines (nct shown) are'also included in the
transmission line. o



. characteristic inpedance of approximately 100 ohnms and will, exhibit no nDre
thgn: 6 pi cof arads of capacitance per neter. Such a transnlsS|on line is
su-Uah1e for el evator control applications involving cablé runs of 30 up.
#roximately 300 neters. Electrical power distribution Iines (nof -
shown) are also included in the transmssion line. . 17 Wth reference to
Fig. 5, the software associ ated Wih _the serial line interface function of
the controller portion 82 (Fig. 4) is shown as a subroutine that is entered
at an entry port 114 each 800 nicroseconds, on an 5 interrupt, which

corresponds 0 yifig ee&arel% 'Eoc'i-"i%ec@”d cﬁtea%sstﬁare awecﬁ@édl n the_
transcei ve cycl e. st S it is™n etern.ned whet her { e
transcei vevksh | the ssqq’f-a&gt}ft@s nqe,rfg,pﬁe(:’.xuﬂsf:agn PRethenePRFrelieny a"be
doi ng Sonﬁﬁdtf$bﬁﬂaﬁfGFﬂkrNﬁ)xﬂﬂlshb@nf@t hhSubroﬂstnevehaycie 10 Izlghe
transceive_cycl e;i's_not r S oghhn t '
wher ei n, 'Y?’ﬁ%d ﬁ%rﬁrbeql{}go f& 3 ig g‘ch ghg ﬁ%grg?%ﬁgﬁg%t i PR % its and,
if the §r a:‘astexmept:yoﬂaots aoe:qteesgomlsbyot tbecehght| L0 -micreseconhscei ve
cycle is ifididd &k by dite AN Ak %eoftranéxasvéreymat ard5e gdgp 117.

When t he transcelve cycle is In progres It detern1ned In a test
118 whet he}l ?h’ets%é‘ﬁfarﬁéqweﬂra’ \%ﬁér Erangseb¥e sergt? Fquest

si gnal s artnrpesgdesd he mpr&o‘m!ﬂ stordsq Ithestahuroﬁléﬁatéum_ebdvrdd-i@_ by the
cont o | ="adlking o Wd WP il eB9 BB, bbb B RILTE L5
whi ch 18 mftt:tmlmmweg qywé.esﬁrscnrortam progupda; cthei rewtimet ed by ONE)
-at a step ﬂé&hcﬁf%fﬁﬁﬂd(¥E§¥ haree wheeledhs, ifhehki Eehnsbiivelopéle =~
is not requested ‘the routine exits and, if the transceive |
cvcle is requested by the controller, a new: transceive |
cycle is 1n1t1ated by the generation of a sync frame at a
15 step 117. When the transceive cycle is in progress, it
~ is first determined in a test 118 whether the sync frame
is in progress, wherein no'passenger request'signals are
read by the .controller and no status signals are written
by :the controller and if the sync frame is in progress,
20 the subroutine is bypassed. At the completion of the -
sync ‘frame however, an address-counter,.which is
initialized'during the sync frame, is updated _ _ _
(incremented by ONE) at a step 119. | : <
As mentioned hereinbefore, the first s1xty-four
25 time slots define the system transmit mode during which
. the controller provides status signals via the master
.station to the remote stations. Therefore, when it is
determined in a test 120 that the transceive cycle is
within the first sixty-four time slots, as indicated by
30 the positive result of the test 120, the dynamic'address'
is set to.correspond with the address in a step 121 so
that the master station is responsive, as discussed
‘hereinbefore with respect to Fig. 4. Therefore, at a

step 122, raw data corresponding to status signals is



25 time slots deflne t he systen1transn1t node during which the controll ==
provi des stat us S|gnals via the master station to the renote stations. Qi?%}j'
Therefore, when it is deternined in a test 120 that the transceive cycl

within the first sixty-four time slots, as indicated by 30 the positive
result of the test 120, the dynam c address is set to correspond with the
address in a step 121 so that the master stgllon 'S responsive, as

di scussed herei nbefore with respect to Fi 4. Therefore, at a step 122,

raw data corresponding to statu$ signals is - 8 - taken fromthe
control | er accordi Dt @ot PReCHERSPE address
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the passenger requbde BREEY SFatiQn ageanding to, stakerr o KB/ TORbines

line. 1In an initiaheﬁtegiﬁeﬁaﬁnatétepeﬂzs\unuﬁnkaﬁduhe&yﬂauecraﬁduess is .
Zfétf295T‘Sh""?ﬁéeiZ&ﬁéﬁﬁ%@@%ﬁt dfed BB e, [ Eher Repictfel 271 © 1°
§\s/l]ssed her elfberesult mﬁtchmt@smb%ﬁmxhq nagejaye soder Asndnithated,

L.hiay' : flge I'hrst ASCRENLLOAEE RéAdinBIEEd e dbvond sikeyaddueseing
slots define the system receive mode during which remote
stations come on-line in queue to provide the passenger
request signals in serial format on the transmission

'-15.-line; 'In an initial step 126 in the receive mode the
- dynamic address is set to the address less sixty-four,
since the master station is operable to distinguish the
second half of the transceive cycle from the first as
discussed hereinbefore. Next, at a step 127 it is
20 -determined whether this is the first receive time slot,
In other words, if the address is sixty-five, the
- routine exits through the step 125 to allow for the
U/ . transition between the transmit mode and the receive
mode, for  -the following reasons. Whereas in the
25 * transmit mode status signals are presented to the master
 station on the address associated with the remote station
that is to receive the information, in the receive mode

. the passenger request signals are read on the clock
- pulse after the clock pulse associated with the address
30 of the remote station that is providing the passenger -
requést signals. This subtlety was not discussed with
‘regard to the hardware description of Fig. & but it is
an important practical consideration that is accounted
for in this routine. Thus, the parallel output lines
35 from the master station are read at a stép 128 to
-provide four bits of information cerresponding to the



¥
routine exits through the step 125 to allow for the transitioqn between the
tr t nmode and the receive node, for the follow ng reasons. Whereas in
théﬁ%éztransnlt node status signals are presented to the naster station on .
t he ress associated with the renote -station that is to receive the
information, in the receive node the passenger request signals are read on
the clock pulse after the clock-p9l se associated wth the address 30 of
"the renote station that is providing the passenger request signals. This
subtl ety was not ‘discussed with regard to the hardware descri ption of Fig.

4 but it |d§rnam.urrﬁaataah piAaki 6ak c@ﬂeedewélpm tHeledst aagoynted for in
this routlne iThusd heggirallel Etpug # Ehﬁ fron12r ster statipn
are read SPPSigEEsd)sg Br 5OV adaFau ORFR STHE $hALS AR §SSespontFng to

t he - 19 timey sdoitd addwhishnanaskmuwn(isvmufférsdfaﬁiuedtsy: bit is
consi dere o] re ti sl-ot) of
whi ch ar eq)l%r?ova(/-}]%“l ghE ? %Q {:ﬂg %&‘Sﬁeo%?npprzs\%e r§t%o t he '

control3 eﬁ°§tr&s§939313015 Shevléebsow%éerstqodnﬁhﬂnjth under stood that the
-control | econtroldber, eaeedebei-ei18ed nﬁéﬂézﬁ hfﬁe:&% it Yox¥fiohn8ocontrol ler

78 (Fig |ch adi ; tions_of .el evator control.
Havi ng reég ?ﬁ 9@F5t?€ (ﬁiﬁe %ﬂ Qégy o8, ShgeFrRdls test 131
to see wh&@healtﬁuncﬁcenSeOﬁDdbevat@nnooutrni The of fset introduced at the
step 127 accoughgih rrEQ& £REPEL L EEP %Fiér (ﬁ%ﬂégﬁ?éEﬁ 4@ne hundred and

twenty- alnst one hu ei’ght. There are

still nlnﬁ&ﬁﬁ?@diﬁnﬂ tﬁﬁﬂ?y 131 ke aee Wh??ﬁ#ﬁﬂﬁh%;qﬁﬁeia3t@0d9ulsone coquJ'
i s ski ppedompleeed.t "Eheroffset DMEfodiced hat rafeistep oy taecaﬁﬁehromze |
the - 'for the comparison herein being against one hundred and '
twenty-nine_rather than,againstzone_hundred and twenty-
_ eight. There are still one hundred and twenty-eight
15 - time slots for data, but one count is skipped between the
_transmit mode and the receive mode to synohronize-thé
system. If the receive mode is not completed (address
not one hundred and twenty-nine) the routine exits at
the step 125 for another interrupt. If the receive mode
20 is completed (address equals bne hundred and twenty-nine),
' a flag is set at a- step 132 to indicate that no transceive
cycle is in progress and the. routine exits.

: The flowchart_shown-here;n presents straight- \;j
_ forward functions in accordance with the previous ' '
25 hardware description and is capable of 1mplementatlon
in a varlety of ways not spec1f1ca11y shown.
By using the. control system of this invention,
the number of separate'oondﬁctors and connections _
‘'required between car/hall fixtures and a car controller
30 is greatly redﬁced. As shown in Fig. 6 remote stations
| 150 ‘are associated with hall fixtures, such as a hall
call button 16 and associated lamp 24, an up/down
lantern 26, and top/bottom SWitches*ZS and are connected -



system. |f the receive node is not conpleted (address not one hundred and _
twenty-nine) the routine exits at the step 125 for another interrupt. |Fy-™
t he .recei ve node -20 i s conpl eted (address equal s one hundred and “
twenty=nine), a flag is set at a step 132.to indicate .that no transceive-
cycle is in progress and the routine exits. The flowhart shown herein
presents straight- forward functions.in acc2®dance with the previous 25 .
hardware description and is capable of inplenentation in a variety of ways
not specifically shown. By using the control systemof this invention, the
nunber. of separate cdadactons uhnecgﬂhbetlﬁhs(twnuﬂiuﬁi¢ﬁ§amhﬂ$(ﬂﬂuﬁhawb '

fixtures and a car GoRliOlliResy tbsa%ﬁ&fzéi‘ seSELSE- 195 Al I:ﬁ;e% ce§

remote &™ations 150°are associ at ture such, as,'a h cal |
button 16 and assoct®da &AF S9ntaA iﬂnggﬁ Iaﬁh%r?iéﬁ? %ﬂﬁiQHﬂ9l§ om

swi tches 28 and are rouitieg! €dnctiondlarevembediedriwi ttee adrtroldRx( 166 ,! i ne
data bus plus t power,.l i nes

er sStat 54 mhl faces
with a car control | & i%'g u?ﬁédcf%gﬁ geff'%es ‘gnpﬁ%'utl ng%}ﬁ‘{nc a%l’ N %re
enbodi ed in the contfiour @ﬁrESGraSe&QnalsahbeeHS&n¢¢an§Q§eﬂh&aqa; Dggra¢1ng

Simlarly, a four W'[i'a?xetlr 20eltbN@neabh? doRt£OTIEF1S6 tm Clﬂ{e m@f ¢ aR308
20 to the car contr Ierl%gFV|a th .hmaste tr Iln% cabl e

158 and the cable 132%re nﬁF?VE hR8c£8 ?nf%%rﬁ? e th
station 154 10. W tsimpliycconnected hnat parkll.ebtashtim)matémesuaasloﬂ 154

statlon 154 angd 4 erg)i’);%s Oge%&ﬁ%%ﬁn( QEwé?g"‘moé‘t%%%fE t;} e T e. statloﬁ |

ng the cables 15 e nas er statron 1

150 s associ ated wistetionr 154pandaferménationpnetyeris i (RRt Ahawi @ the
farthest points along the cables 152, 158 from the

~master station 154. Each remote station 150 is associated
with four input and four output functions at the car -
15 operating panel 20. _
As shown in Fig. 7, for multiple car arrangements
the remote stations are arranged such that the common .
hall functions, notably the hall buttons 16 and
associated jewels 24, would be commected to a line 160
20 of remote stations 150 and the hall-related car functlons
such as lanterns 162 and position indicators 164
 would be connected to a separate line 166, 168 of
remote stations on a per-car basis. It is readily
apparent that the number of wires and connections is
25 thereby . greatly reduced, and the implementation of
. this particular embodi- -
- ment is straightforward in light of the teachxngs con-
tained herein and other well-known group control techni-
'~ ques. Split groups are also readily provided with -the
30 -control system of this lnventlon




15 operating panel 20. As shown in Fig. 7, for multiple car, arrangenents
the #&npte stations are arranged such that the common hal | “functi ons,
not§§z§Pthe hal | buttons 16 and aSSOCIated jewel s 24, woufd be connect ed t 0.
ali 160 20 of renpote stations 150 'and the hall-related car functions
such as lanterns 162 and position indicators 164 woul'd be connected to a
~separate line 166, 168.of renpte-sjpations on a per-car basis. |t is readily
i apparent that the nunber of wires and connections is 25 thereby greatly
reduced, and the inplenmentation of this particular enbodi- nent is

straightformardltns oghd be wndaxsgnnﬂrghauunhe1nnmher lodr ¢iimeand ot her l
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r-ovi ded wit con i's, ILnvent
EnderstoodsYHEFtFﬁeaﬂ nﬁﬁWP ci?Ym?%ﬁcﬁ%h%ﬁﬁeQIQQh iR& @Rcl e can be varied
and, althoeqba$yﬁnmbey ofidesanghitcidnd Aeesinf Vel Blokayi gHagn equal

nb | QF t hat relatlonshlp could al so
be var Ped, FREAFRhRRLS CREEY D1ed e Rq . AR 200Y R SRS, veys. It
shoul d al sﬁréneuﬂmlét%diumatgﬂmmﬂpmm.be I[tr ohodéd absenhance:

veracity i Be2uR@8PStodd VRYE rédiittiditcy SHd1d L %r'é'vﬁﬁ%h kg persist for two
or nore cycl s before %ﬁé&? re%£ond|n to. 1t. . houl'd al so be under st ood

that many §P pReany=¥ orl, qguﬁ?thespﬁpcﬁﬁngeﬂﬂlFF555|ent
signal s, haveigeah perpersist |fqr Obnrdﬂjmw(tydlasseiﬁfoeases i nmpl i ed- -

i b gBaEEig Sl N RHAR Wl WY kAR RAELL 1P, o
many steps and functions, for: instance the latching of _
transient signels ‘have been perfunctorily described
and, in some cases, implied - those functions being of

- the nature that they will immediately be understood by
15 those skilled in the art who examine the teachings of
this invention. Therefore, the foregoing descrlption
is principally in terms of functzon-achieving blocks, and
it should be understood that numerous variations may be
utilized for achieving the same or equivalent functions
20 and combinations of functions within the skill of the
art. For instance, the discrete switches may actually
be logic steps in microprocessor based software. It
should be understood that the controller referred to
‘herein is a miéroproceésot-baeed'controller with the
25 capability for the addition of the time slot management
function in association with the master station, as
described. Said_function could, of course, be provided
separately, with additional hardware. Although the
invention has been shown and described with respect to
30 an exemplary embodiment thereof, it should be under-.
~ stood that the foregoing and'other changes, omissions
- and additions may be made thereln and thereto, wzthout
departing from the scope of the invention.



thIS invention. Therefore, the foregoing description is pr|n0|pally in
terns of funchfon achleV|ng bl ocks, and it shoul d be understood that ¢ A
nuer ous vafiations ‘may be utilized for achi eving the same or equival ent>~
functiens 20 and conbinations of functions within the skill of the art.
For jnstance, the discrete switches may actually be logic steps in

m croprocessor based software. It shoul2® be understood that the controller
referred t@iBgpgi N is a mcroprocessor-based controller with the 25

capabi l ity for the addition of the tine slot managenent function in _
association,wi th AheofitsdEr spsttem ofor aortadlidmegd. Sai d function coul d, of
course,sbe'prOV|ded separately, with additional hardware. Although the

i nvent i o kasmoedgat honnbetweenspassengers handspectlevatdlr comt roldem ary
ermbodi nent thereof, it should_be under- stood that the foregoing and other
changes, ontaEEiskngaS4XEUELE| EAE nRKOVEA bagicpasngnger mqq&tr aianawSt hout
departing fromthe scoge of the.inventi Clainms 1 nt,r ol

system f or ‘é‘oﬁFFBF’F‘Fﬁg Eoﬁﬂﬁﬁ?ﬂ%??oﬁeﬁﬁf%ﬁ%g@"s fﬁﬁjp&r‘?" AR or

troll i di |
esponse 1 & 1§BTBYE EBIhe  bibESnaSEs PLAYL QLD E BESIIR L FldEIRS' 0% B
passengersf&@ﬂ'EHE'¥8n9£o§13§“5aﬁdgﬂéeﬁs 6¥ncdﬁh6ﬁ¥3§|)d vhe?Nd neans.for

comruni cating the passenger request sl gna s from res to the .
control | er paRdehgerCPEHUREEaE I halhcs som! tie S BRAlsed kyndrie controller to
the fixtures, and conprising: a transmssion line; a portion of the

cont rol | er coatirealed andt Ber coomonicysingn flos sxutiu|digraleBron cation
bet\roéen t he passengers and the remai nder of the controller and for
prOV|d|ng ¢hecicontroller to the fixtures, and comprising.- -

a transmission line; _

a portion of the controller dedicated to the control
system for controlling communication between the passengers '
and the remainder.of the controlle:_' and for providing clock
pulses on the transmission_Line to mark_cime elots in a
transceive cycle of a':ime-divisicn, helffduplex multiclex |
-protoccl- | | R

a master station. connected between the portion of the

-\cf. | .controller and the transmissxon line, comprxsing:_

| _Ei:st counter means for providing first receive
cue sicnals duriné assigned time slots in respcnse to the
clock pclses and for providing first.transmic cue signals
during Essigned other tine.slccs in recponse_to the.clock_
pulses; | | | |

first output meanc fof providing tne
- passenger request signals from the transmission line
to tne portion of the controller on first
pa;allel output lines in a system teceive mode in response

to the first receive cue signals according to the multiplex

A

protocol; and
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-pulses on the transn155|on line to mark time slots in a transcelve cycl e of

a di vi sion, hal f-duplex multiplex protocol; a master statiwon, -
c ed betmeen\the portion of the controller and the ﬁran3n155|on line, #
co sing: first 'counter neans for providing first receive cue signals

during assigned time slots in response to the clock pul ses and for
providing first transmt cue_s%gnals during assigned other tinme slots in
“response to the clock pul ses; first output neans for providing the.
‘passenger request signals fromthe transmission line to the portion of the

controll er on first parall el _out ‘jnes in a S\ stemreceive node in
response t §1FfE £ppy ?%E%ﬁv@??né??ﬂ*ﬁﬁﬂ to the nultlple{;

elgnale] £2bw K. PRES é'lﬁ%%15%53%%%%3&1%%%:5?% gnal's fromthe portion
0041531kl °5.18s LEtna%t Shhgh  LEPUL 118E51d %d {egransmsswn line in

ormat In"a s s ransn1 I'n response he f!rst transmt.
C%rﬁx‘aﬂ“@ksaaQQEQbﬁgtEQnLﬁﬁt”Hb&epiﬁ‘xr@s 5R58 vo fwg] ggality of remote
stati1ons, each”connected between the f|x ur es and e transn1SS|on | ine and

C @Hanishii B 0cued BEGHRA S CAitBERIngNBRNEh & Ofiu DE D16k NS SESEIY} @@d@ei ve cue signal s
during an assigned time slot in response to the clock pul ses ‘and for

pr,o copd |gggé SBHA Hatedne t BRlubdg® Sl ot in
resélﬁ&%&g@% ﬁ@ r%%gé%{:ggggnéecon [ nputé%e%s foregglr g\ll!lgdl ng the . :
and the ttansmission ine and comprxsing-' :

~ second counter means for providing second receive | _ /
cue'signals'during an assigned time slot inresponse to the |
clock pulses and for providing second transmitrcue signals'
during an assigned other time slot in response to the clock
pulses; - : | | : |
second inpot meens for providing the
passenger request signals from the fixﬁures.on'second
parallei input lines to the transmission line in serial
format in the system receive mode in response to the,second '
receiye cue signals'accofding to the muitioiex protocolz_
- and |
second output means for providing the
status signals.trom.the transmission line -
to the Eixtutes on second parallel output lxnes in the

systen transmit mode in response to the second transmit cue

signals according to the multxplex_protocol.

A



passenger request signals fromthe fixtures on second parallel input I'ines
to the transmssion line in serial format in the systemreceive ”GV \ N
reesponse’t 0 the 'second receive cue signals according to the mJI't ,
prot ocol; and second output)neans for. providing the status signal\s_TfPomthe
transmssion line to the fixtures on second parallel output lines in the
systemtransmt node in response to thé dcend transmt cue signals
according to the multiplex protocol. -24- 2. A control systemas
claimed in claim11, conprising: .a plurality of fixed binary address neans,
each for establishing a count and. assogi ate 'tglgiﬁeqnte station wherein
the second 2eunt erAneemtret HERLLH &P 33{“5% gh 'S operable to count the

cl ock ﬁufse °fro??n initial reset condition and wherein the second
transmt cu ?Pﬁ g ggare'provided in response to the fixed binary address

means when said ge Ot {gﬁgg;ggﬁy ' I adl, with the
count establi shea ggﬂgﬁg%?xgé binary a cf%:a?d%ee;%sjmg# t'hgaggg‘gﬁ receive -
cue signal segtabRigNiAgdai ohs N Caddod it dd XAt DI dHemorddiseat iBRaNsS when
t he second counter neans achi eves anot her count that. corresponds to the
count est abwhekednbyhéhseéond dedintasyy niecirss5f reauts remat edseatiionbisar y
address neans for establishing counts in response to said clock pul ses
wher ei n t heoperablecbancountethe efock ouksasrfromtarprinid igderases t o count

the clock pulses froman initial reset condition and wherein the First.
transnit cuS°8fikira and vherein the seqond transmityfue sigeals,ar8ed in

regponse tOpEQ$19¥Ha€hC:QLBE£X§ to the fixed binary address means when
said second coﬁnte; means:achieves a count in agreement
with the count established by the fixed binary address
.'méans_and the second redeivé cue_signals are provided in
response to the fixed binary address means when the second
counter means achieves another count that corresponds to
the count established by the fiked'binary address heaas:
and ' | '
dynamic binary address means for establishing counts
;in response to gsaid clock pulses wherein_the first counter
means of the ﬁéstet.station:is operable to count the clock
-pulses from an initial reset condition and wherein the
FIRST - : FIRST
sseand transmit cue signals and the sseenéd receive cue
signals are provided in response to the dyhamic binary
: Lo FIRST S
address means when the sasaad counter means achieves‘counts
. in agreement with the cbunts established by the dynamic

address means.

T
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ress neans when the first counter neans achi eves counts in agreenent

h the counts established by the dynam c address neans. , -
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3.

junpers and. the count aSSOCIated Wi th each renote station is

a

Kg%iésysten1as clfaimed in claim2, wherein the fixed binary addr ess

response durlng an assigned tine slot and an assi gned

A

o

hed by the conflguratlon Qf the junpers, thereby characterizing the
renote station for

er tinme slot. 4. A control systemas clainmed in any preceding claim

rein: the portion of the controller does not provide clock pulses on the

nsmssion line for at |east one clock-tine to indicate a sync frang;

d. master Stallqé} ri ses: first clock_ neans for providing |nter;%?
t

cke pulsé% Pt
t
FEURE, hede 6%‘2&‘3[& hiOREK Alliore dhddfol ™ Yerdlighia o

nter means; and each. renote station conprises: *
the Pémote station for response during an assigned time

slot and an assigned other time slot.

4, A control system as claimed in any preceding claim

.wherein°

the portion of the controller does not provide clock

tem a8, clgimed §9nelﬂ}PP2the clogk pulsss on
AR hy e ?*?32%&%%%? ﬂ%‘iﬁ% § Podnd ofR et st 8RO, ancous

reset

absence of

ative of the

SYNngnkr aaan&;heaebaneétaﬂkésmﬁwawg UHEEdBY étﬂﬁtﬁc:m@m;on for the first

M

pulses on the -ransmission line for at least one clock time g

to indicate a sync frame-
said master station comprises.,
first clock means for provzding internal clock

pulses in the master station in sync with the clock pulses

on the transmission line- and

| first comparator means for providing a Eirst reset

signal to the first counter means in response to the

contemporaneous presence of an internal clock pulse in the'_r

master station ‘and absence of said at least one clock pulse,_“-

on the transmission line, 1nd1cative of the sync frame,
thereby establishing the initial reset condition for the
first counter meass; and

each remote station comprises:

* < L N S *

S
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second clock means for "‘providing internal clock pulses in the renote : '

stations:in Sync wi,th the clock pulses on the transm.ssion |line; an *sgcond- :

Gonparator nmeans for provi ding a second reset signal to the secondG%éﬁﬁter
nmeans™ i n response to the contenporaneous presence of an internal c\g

pul se in the renpbte stations and absenc CS, of said at |east one clock pul se

on the transmission line, indicative of ?he sync frane, thereby

~ est abl i shing the iniddcaind edeickc medinisi dorf probbd ingcontiernant elogieans. 5.

A control systemas clainmed in claim4 conprising: crystal neans for
control | i ngpskses sigt die cnamk-enﬁ&ras ioasd inheyescnwibhdtherclock opklsmmns i s

contro%;?d by the cl ock pul ses. - A control system substantially as
herei n or%ﬂckﬁﬂnﬁQﬁﬂfmhﬁﬁ+°mbﬂéﬂ€ﬁcénﬁo t he acconpanyi ng draw ngs. 7. '

An el evator having an. el evator controller and a control sgsten1a cl ai med

in any preceding cld8fiongl compazator.meags 855?5HYF3FP9 sSHEPRT nbef ore
descri bed "%seé e d U SR THARAINE DY Go3Ws"9R" response to the

contemporaneous presence of an interoal clock pulse in the
remote stations end absence of said at least one clock
pulse on the transmisslon line, indicative of the sync

i~; - frame, thereby establlshing the_iniﬁial reset condition for

the second countef means.

5. A control system as claimed io claim 4
comprising: |
crystal means fo; controlling said second clook,means:
and |
| wherein said first clock means is controlled by the
clock pulses.-

6. A control system substantially as hereinbefore described -

./ with reference to the accompanying drawings.
7. An elevator having an elevator controller and a control

sYstem es-claimed in any preceding claim.
8. An elevator substantially as hereinbefore described with

reference to the accompanying drawings.
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