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2250370 LI FT SI MULATOR Technical Field This invention relates to lifts and,
nore particularly, to lift training sinmulators. 5 Backgroun;dzg'-gg n the

li ft industry, it is i nportant -to al vagLIPPr BIMULAPORease t he technl cal

conpet ence of the service force. A rrar'U'I—p'r'Ub'I"errr—r'rUWever S that in order
to conduct on-the- 10 job training, it is often necessary to "borrow' a

lift car from a Teshpisplyfdeld:s eby cause himinconveni ence due to service
degradation. Sonme of @WisCOnVeRKESA M@c&g e 24 #€sarid, Eﬁ:‘& Eﬁkﬂuﬁa&ﬂ,

lift §ystemwith and oftvvar |nterfaces 15
corre?ﬁondr ng puEﬁbg# F\i@\(\ﬂﬁ “hai | | andi ng pushbuttons and.
| anterns, B sinmulated in- car passenger operatr ng panel, and ot her sinul-ated

i ndi cators. Thus Pat ent Application No. 89 303 545.1 (whi ch
clainms priority- PP%#‘FEB@EE nt Applrcatron No. 88 08 446.2) 20 alift

training device is di Ful thedlifitcingusbrypesit is dmportants ko alsays try to
sinulator of a rih@%egﬁﬁe@hu tbchiikal bBtAnPeE%EﬁbBQ E?ﬁesmae”?&-p:ﬂ A

carried hone by a ent 1 n conjunction udy program
sponsored by hi smaipropspblem,choweyery ois Jhak dn order o ge: pprthes

25 t heooppor §8Bi traifing,,ude is BEted heceBsaPy! Loe"Bbriewm aamt eak
calls, i nspect i o nmodes and vari ou %her condi ti oggntsgrml ati- vg

conditions in a FEPH a cus§oper: and. EhRFebY Fauss,Bim, incaavenignre due to
i nputs, the si rrubétvdcepdegrddatduhputs vvhr ch the student is required to
interpret 30 i n opder C I ' d -
"probl ent which may béggntBQ QH% 83%%*5 ¥R %@(}sﬁiﬁﬁ% & Eggﬁ?&% ‘rFEéf’?

sel ecting sw t chbased: Lig& syﬁteacvéthaioeim and softwareowbich intexfaces

| Deggel Op”ﬁ!ithOfcoﬁféh %eéhhﬁléténé ekinnlative idf #Ctual hall
syst em invol ves ree o neerr n gnanm ng \ggmugaltzd fin-car

relatively rranagl'ﬁﬂ roBHFPP ONg o # c
. . passenger operating panel, and other simulated indicators.

Thus, in European Patent Application No. 89 303 545.1 (which
claims priority from U.K. Patent Application No. 88 08 446.2)
20 - a lift training device is disclosed which provides a
'~ microprocessor-based simulator of a relay-based lift system
in a portable case which may be carried home by a student
in conjunction with a home study program sponsored by his
. employer. Such a microprocessor-based simulator provides
- 25 the opportunity for student inputs in the nature of hall
calls, car "calls, inspection modes and wvarious other
W, . ~ conditions simulative of conditions in a relay-based lift
' : system. In response to the student's inputs, the simulator
provides outputs which the student is required to interpret
30 in order to successtully »troubleshoot®” a simulated "problem"
' ‘which may be entered by an instructor or by the student
. himself selecting switch settings in accordance with
instructions in a training manual.
. Development of such a simulator, of a relay-based 1ift
35 system, involves a degree of engineering and programming
| which is of relatively manageable proportions. When faced
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with the task of producing a simlar sinmnul ator of .a m croprocessor - based
lift systemon the other hand, using the same approach, the engineering and
Pr.Ogr ammi NG TypLkH | GHA £aBRCOBR- SProdREiAg! ! stiliﬁtlatﬂ”'esiﬁﬁiﬁtgﬁcaa? 2
prohi bitive. [The reason for. t*h?é %ggt hat ™ such dern contrq ave such a

hi gh degree Ficrepresessorrha ©(SY8ReR| GRafthe, ohhex thande raging
prior art rel¢hebasatlesyapproachyt tthev i énginéesihg, and

Ve rodraniing
the o ackedizgiihts | bebhE B3, ' ERRE E#%bf %&%iﬁ%’ﬁ“e o

constr Ukt a fprohibitived cr dPhecaensonbhafer [tiis. sist chat suchalmd!;n

®

coul d oty p 1 TEEE oS P 2&‘??‘???"%‘??%"%4 beopiipraRify add ficiasdll

wi th nini at urfinekional capabildty over the prier art.relay-based systens
count er wei ghteighit ed bﬂaesaab&mﬁmb rsmmeﬁmﬁﬁﬁf@hﬁ&ééwy

Ful | “soal e, Ui Rl A dmyesbments foRpaFablesko that Jada tor Ehaul o

t hen @0 enablaztuabdsontiel gitsehte of an instructor, to troubl eshoot

faul t trod d | to
the samb ¢ 1 ai i ng SHe PY Jgi‘é%fﬁ?‘i?%i‘ﬁr il he'lto NREQGETE
servi cemen 2§u11-mp@1¢m mwmwwmsbifbagwstm dncanttxaining
mount ed on whegd £ jty SUdE, Ve éeaacaoebaebeabcwfaeearﬁaﬁw f@fgbiéédgé

It is, of coyrs U|te expensiyVv roduce an ni ficant
full -scal e sﬂ?ﬁ.ﬁe%ﬁ ¥ Eegtﬁﬂ}él e§8}‘ Becf'h?mﬁﬁgéﬂi g M@?Y)r" B iy

vari ous tr ai imnl¥ted hinlihtures Hdistwgpuvithc altilatwre ' 8ghebrs /‘tdzhoﬁg}l

netructor 1 SANSGHAY iR MaTbhe B, X H1BARGREe" Bat il bt eninicls

control ler f @rmmm Rasmakl motor and gearbeit.ocTheminulated hoistway used

only In s e 38 Srersibuh by helfisIBecEinlabel Sidldd QA dde

st udent s who ner e Instructor' s actl ons

.foll ow conpl &K qyﬁ -hef‘#hi/ ?51-%- pﬂéssﬁpse“aaerraaﬁﬁe ire ccntroller-
20 The students w_o_uld then be: _enabled, under the guidance of

an instructor, to troubleshoot faults introduced by him.
The students, however, would all have to come to the same
training facility. B
A similar- simulator could be made to train servicemen
25 - on a full-scale microprocessor-based l1ift controller mounted
on vwheels. Such would be portable between training
facilities. It is, of course, quite expensive to produce
any significant number of full-scale simulators, as above ‘.
- described, mounted on wheels for use in various training
30 facilities throughout a country or region. Although such
a full-scale training simulator would provide the'o'pl':ortunity
for the instructor to hook up an actual software service tool
to the actual 1ift controller for aenénstr_ation purposes,
. such a tool would ordinarily be used only in his hands and
35 would not be generally accessible to all the students whb
' might merely watch the ins’trﬁct_:or's actions and each might
not follow completely the materials presentec_i , due to the




|5ace of instruction conceivably bei ng too fast for some. Moreover, it would

be quite burdensone to assenble the simulator at each site and to transport
i,t, due to its wphget afndinskruction:eenceivably sbeing &posifiastyi forsone.

be 5  particul gpkisoteiSClitewbalalse | fuite! hirdilisond ctbndddiiilye t She

ush act ual shbytt gns and. der t,r at tugl |ift 5oy t d I ng.
With the resul ti A{MRIAEPERE Racl aith And: e transpart 1E, due ¥o ifs wpddpke

eyes of the st ugaﬁas .tTl;lrk. t Nohetheglessst rﬂlﬂtﬂ)rty_pcob_td si!mﬂawf wouldl b0
m cr oprocessor - ;

Tounted onSa pr | PAEYIetaziY bt EecElve iEaER it Youlld EHable til {Rktiuctor
service tool wittoutpuslyt mctyaiorpushbuttonspand cdenonstrateoactuakelift -
powered by a st eﬁ%@m@wﬁﬁ@ y&&égﬁ@i&dtwua feéheyﬁg%ntzdr attdond Witk

the 15 i nstructor coul ocus eo canera onto servi ce

t gol
connected to thetpdlpdale sisplays..aldr hetore-the eyes, of the,stydents,
class of student servipggmenedfin nghgg’ghagogbe }'asﬂmls UBdes &if  actual

s 1™ SR e SR 00l R S LA BRL hadld W R e
inreal time to typdcaddy wouhtedconaoacprinted h:tmmiqutmbt tioc atempit to
memory- | ocat | ons CoRE ol i Bed a Beyite'fobliwEAERE AflyEhikG WY than
vel | as the kindtbhe printedgiacuit boexd igseds: paweredpbyoni stepped down
Lo 512 A oSt o et il s o
be desi gné®@ t_g b'g"?é&m%@rof%%ﬂer# &e?ﬁéa ﬁﬁer§u%€$rP;F§%BgF\éc&%
bpa\;ds iﬂ ﬁr d_e; b@ﬁﬁ?ﬂ%&ﬂ%&f'lﬂk spﬁdbahsdghnanc?mm tTarge aia_eovadﬁspuagd
\z,imct uaféshang\sﬂ ogp%P%?&q\Q?g. a??ohot'&ﬁ !the{]%?ﬁrzl ﬁgt i %%R‘g?ﬁqco\%%f#uﬁelhasg or
t he capability oflenhemstxatding dheenmirinus cwedes of 3accessingr theasoftware
and tell-tale di gploa 3 the pPranted cllrcuit Bb4al! Salthough the various
20 input/output signals ordinarily used by an installed system
in real time to interface with such a circuit board would
not be present, this method would still be useful in showing
the accessing of various memory locations. It would lack,
however, the functional capabilities as well as the kind of
25 ~ “hands-on" feeling that would be offered by a full-scale
simulator, such as previously described, but at substantial
cost. ' o .
To carry the foregoing one step further, a special power
' supply:' could be designed to be capable of powering numerous
30  such printed circuit boards in order to teach several
students at once how to use a service tool with each having
a service tool in his hands so that he could enjoy the actual
"hands-on® feeling, although the combination still would not
have _'the' capability of 'denonstrating sensing, resulting
35 control actions, and tell-tale displays before the eyes of
B ‘the students. |
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-3- ~ Disclosure of Invention The object of the present invention is to
" provide a training device sinulative of a. nicroprocessor-based lift system
5 Accgndi;g to thg ?reseg i nventiaon, a lift training device is
provi ded by uti-PFzPRYTS Bor tPSR=6f°En actual nicroprocessor-based |ift
controller in confhacobject tdf i tipet poesent devenesoand ssafd verevidegac, or
bot h, si nmul at p e alkn I rther
nocord W h t FesbringPBeRiLuCethhiafLOBTLEDE GEUIGERacdPaor pasea! TuEE
~controller ?Yégﬁﬁrlse ‘a printed circuit -board for an act ual controllgé
ord

having a 51CrOprOA@&éQﬁlﬁthGE%%byﬂﬂﬁéﬁtﬂ&ﬂf“ﬂhﬁ%é 1g1§%¢¢idé&réhfife
with the presen I nvent.i mi‘cr-opr ocessor-based - |i

t.
control | er, grgining ﬂFXFSﬁroE@?RE?soﬁga printed circuit board t he
si mul at or sof t war & oplhagild tyor dibt hinput |dpvﬁbestp&bnﬂaprnnnd&ngbea -
ackaged in a r§.abi grdance still further
anth ?he presg§?§§89ghagn§e§?hggilgﬁégﬁ1ébb%%ogggggg%based lift controller
may be of the typs tsimulafinmi nrespbnaive Vit ¢ lsaddy mplatnasiopale afoessed
by a speghal SeEVEASnLOR! gwx%hlltif te&ec&ﬁfdlael dsigﬁ;é‘?é"iﬂdi’@éé%&'é gpanges

tothe lift system (inh thé software). and for - n05|ng vari ous
probl ems whi ch ﬁﬁVrSPP§§dFﬁgaPFPFF1§§¥t@ﬁ\SlWH1§ ed difhseonddtieBsi may be

plugged into the aomiégbbeacaadokhaaaéad@ﬂftrraanthuméﬁ trespeisiPe UES the
tool on the S|nulator Jn,still, further _accord w sent .i nventi on,

50" *The s nRdEor TG HER L RISRARRY 1 SPTocPERTHIPS! Al BLBRSLAEM: OFn
order to provcdemapdnsitmalts arherein nsdadl s:.fnufhdtog uecrraspmﬂsu?&]etdeans

for seleghindslay [cam{a;adhglgh%w g DRI g?f daadi%'éfbéugé&t hgg'

st udent or use on e rnstructor “or
t he student |ﬁ16§ﬁh§etﬁ6ﬁ with sel f-study naterlals

a plurallty' of output devices, respon31ve to said

use

. ‘output 51gnals,. for manlfestlng sald _cond;tlons by
dlsplaylng 1nformatlon '
20 : Accordlng to the present 1nventlon, a llft tralnlng
dev1ce is prov1ded by utlllzlng a portlon of an actual
' mlcroprocessor -based lift controller in conjunctlon with
input/output devices ‘and software, loglc, or both,
simulative of operetive lift signaling devices.
25 In further_accord“with"the present invention, the
' microprocessor-based’ 1lift controller may comprise a
printed circuit board for an actual controller having a

microprocessor and memory mounted thereon. - /

In still further accord with the present invention,
30 the microprocessor-based 1lift - controiler,'“'e g., a
'mlcroprocessor on a prlnted c1rcu1t board, the simulator
software or loglc, or both, and 1nput/output dev1ces may
be packaged in a case which prov1des portablllty .
Inf accordance still further with the present
35 invention, the m1croprocessor -based.lift controller'may'be
of the type that contains software whlch.maygordlnarlly be
accessed by a special service tool which is used as an aid
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O, both techniques may be used. The sinulator software or |ogic,
sinmulative of lift controls and hoi stway -4- signali ng devices, nmay be
desi gned to decoile tekiged evhrdohsul thamgesr to dehe diiftal syraﬂeﬁes(tza-tl @he
simulative of- thgoeffeet)ofy &d‘%éﬁ'&ﬁé&@o&fﬂ&t va%id ugegl L wh ot Uf bape!
accord with the present . invention eV|ces :
conprise a pluRBifeyinom AdEasyatem.or Ifh(ﬂqfdbl% qawd@m %@@hb!l@Yohs .

si-nul at i ve of hapluggkl E.Uﬂtbort&le dcntFelidy Qﬁdcehecathdwtmﬁbﬁy%mé apkve
of afi cg gerathng g h g | oor dlcathaaﬁgeV|ce i ndi cative of
mhlch“¥loor he ESpiPgdafoiyse t En&°2-1c O FOF FaMM Fch may incl ude

vari ous sw tches andInn@Uiﬂkﬂﬁufnh&&aacacrdfwﬁaw(uhbIpfésémmdihveﬁﬁlaﬁd a

712 ng ot L BiSe e, el 4§21 dR e BB’ eol) QLIRS o1 aced

conjunction witfaulbgi dn sbrdent toepr@fvm Jeays sfgnaltmndemg c:as fadlt
human interface fEn&Eﬁ?f L8R q{.; dﬁ?ﬁ%%ﬁea&&%&ﬁ%‘él Tgtﬁh !f%'u'i@samaX Fe
ocessor-based

si mul at or for a mcrop t systemi1s reduced to nanage
proportionsl0 rRrewéAedhini AcBARBEAL Fh@tthé 29v181hier69r%?ees§6\adent for

control ler, simjkat @hlyl o Qhea&dasﬂrﬁﬁtdﬂ\/ld‘zeﬁna Be go¥deided CEBSE, ude by
st udent can actuag E gﬁ t he ca e to gﬁ gEE ) ﬂ%stugg at.his 5
convenience. ThF8%i§ Béeﬁ §ntﬁ8nﬂ§8 1pg ¥hERqSPAF gREUAMUIESSEE2EPe PR
t he cl assroom w bbtht techntivakest snagnd&5used. an 'Ihestsmmt]catmobafttm\set be
student to go at own:p : S % Iang s tiona
naterlals prOV|d%gbgﬁ’wgﬁgﬁggﬁﬁg§e?$ liwgeggbggggﬁ %ﬁ?oﬁghgib&&cft systens
q}dnstallbﬁ it is usually difficult to obtain access froma busy
itding without interrupting the 30  |level of service provided to the
occupants. Thus, the present invention helps to avoid nuch of the .
on-the-job training which would otherw se be required for accessing and
t roubl eshooti ng today's nodern m croprocessor-based- .



Lift systems 35 : G eat erX|b|I|ty IS prowded by the
di scl osed conbi nation of sinulated fault conditions with student 1/0O

devices or eve}giaiiid’ qie‘ﬁféélgcemg e (db& f%a Ye edec EU%%dé et

sinulator) in siqulati ng t | cal encounte aul ts resent
i nvention profadE ¢ AR, |1?’¥ jrﬂﬁjs r yBigmat amégﬁ&E%iPPalﬂml% &t &f
over prior 5 thepleffecteof Ak Beleotwrl/ifault o a |mngy§teﬁ,evel of

sophi stication in fo S s reduced,co r ai ni
i nterruption of seb{h isgll'hége %%%%ﬂahg\ﬁgbbjﬁ sP’Pé‘&ﬂH-r eiméﬁﬁt%ﬂ'\’ant%s
of the & esentinputyfoitputii | Bevicese may ammpm:hse n ai glplufality of

nglrrgYMengnﬁsf ﬁ%% af%d m%%macco ggn mgy g&ﬂ%tgghée%ipéﬁl‘@c&ﬁ

Descri ption of°ﬁ hbaplaGald bugtomsis & » Hé’#&ﬁ» |¢Pfu%tm101blﬁ=ﬁq!ﬁ 15

o "= priof th“”se“rlﬁzﬁ‘i‘?tthprQE‘e”ti"‘%"m'9§°’Et| ng. BenEY, | AUSIEXHGeN
0
control interidiraking %R‘?Ié?‘fd)'e‘(ﬁ&g ‘l’lﬂi H’?"Ey 8 caxy is ag, cp -

may bao si rrulaatdada cblﬂm'dll npané]) which edmommdmtvamiofsg snﬁ.tolfea

Sccording to (e %@ﬁﬁé’é?ﬁ%e’ﬁ%ié%gt ot %E‘ﬁii}%d 12t bohfitdsnd, wef
illustration & & $P1¢Ysmt§,bht mays ginulate YLt @s@:l Medaprcms}ﬁimm g.

2, Fig. 4is Lfshillustration of a face plate shown in Fig. 3; Flg
5is adetalleé‘@%stratlon of a contral panel, 30 shown _i n Fig

Fig. 6 is an illustB%t Wntlkzing Mnm%mmceﬁﬁ%fm tlift
togethas to f gohtalldr |ihustbajunetion with logic simulative ‘of <

hoistway signaling devices and a human interface in the
form of I/0 devices, the task of producing a simulator
for a microprocessor-based 1lift system is reduced to
manageable ptopor_tions - Further, by incorporating the
20 microprocessor controller, imulator -logic and I/O |
devices in a portable case, a student. can actuaily be
loaned the case to take home and study at his own
convenience. This takes away the need to spend large
amounts of time in the classroom with other students and
25 an instructor and allows the student to go at his own
pace, at his convenience_, using instructional materials
provided by the employef._ Whenever such complex 1lift
systems are installed, it is usually difficult to obtain ./
access from a busy bui]_.ding" without interrupting the
30 level of service provided to the occupants. Thus, the
present invention helps to avoid much of the on-the=job .
training which would otherwise be required for accessing
and troubleshooting -today's modern microprocessor-based
 1ift systenms.
35 Great flexibility is 'provided by the disclosed .
combination of simulated fault conditions with student
I/0 devices or even an actual service tool (which may be




t he.hookup of the components of the face plate of Figs. 3 and 4; 35 .

Fig. 7 is an |IIustrat|on of the _manner in which Figs. 7A and 7B fit
together to .forr® 1ygged 7 ipkecnhthe | gimulatorx) cor%ﬁbn@rﬁ@%ﬂglt e\'.m}callv
wiring of the dlapd:amt@gec Paaltsof Fig. 2, Flg 8 is an |IIustrat|on of

the manner in which F 8 d fo (R sh gnents a

I nt erconnecti ons whi c A&ﬁ% %3354% %nbo = g%? nﬂ%‘?t

EI %1 g Iﬁ a graphlIQuMemlthl Tgemnﬂ»m etl:irzﬁlfl?ng advantkgedtoxemlmiets
ac c y e i

pair Wt fault 1 c?ches esgrlg dfl nﬂé%nnectlﬁl v%?#@éa& 59

Fig. 1 illust rat%eplaistimt on i; theoservioe, forcecasnivellons hreeduced

present Inventl%suhfﬁetﬁafmﬁgtﬂﬁa fhe€esra fsﬁ%:baéﬁdibhf.t control 12

is utilized in 15 onj uncti.on Ia or sof t var e qual nt | ogi
or both, 14, and stuo@ﬂ? 8%5 %éﬁj g‘“ﬁ H‘s antages of
M Cr opr ocessor - mdpresentommmmm ucm hgpe am!arlentacbeskiglxe
by a servjce toolg18,whi [ as Si I age
or whi ch jr'r@y be %ﬁ.wp'r ?\%lg’% ig@pﬁé#gg;gd d@%%i&ignl oénwo rg}gcgﬁ%%nt _
tool -i s shown ithdrepf,) Agiven mnugmyrmfmmﬁelawlamasmihbwtmted)ein the
enbodied in a ,QESSCI’I bed hereinafter, the preferred -
enbodi ment is in ﬁ@ a po‘*f&%ﬁi strnulator in 25 whi ch the- conmponent s
are nounted inside a case which a student may carry fromplace to place and
whi ch be may evem:ﬁgrn.beﬁfpégénpu:sunagpmﬂﬁﬁ am of self study prow ded

oo s baced Tt chot 1y KSECRRMRIE'S sfagand S Chos,
of e 018 Liftsiwadbaber, saoonrdimgrtacthg preaeatpimlehtﬂ.pmf rel ay
circuits 19a, a rmtloai&ontlaoligggn a{ﬁ@s&ﬂﬂﬁtxfof rﬁgm,g S | f8svice
- tool;
Fig. 1B is an illustration of a lift_ control
interfaced with various other devices in a 1lift system,
20 - which may ‘be simulated , according to the present
invention;
Fig. 2 is a schematic illustration of a 1lift
_simulator designed to fit inside a case, according to the
present invention; _
25 Fig. 3 is a perspective illustration of a 1lift
' simulator such as is disclosed schematically in Fig. 2:
" Fig. 4 is a detailed illustration of a face plate
shown in Fig. 3;
'~ Fig. 5 is a detailed illustration of a control panel
30 _shovm in Fig. 3: .
| Pig. 6 is an illustration of the manner in which
Figs. 6A and 6B fit together to form Fig. 6, illustrating
the hookup of the components of the face plate of Figs. 3
and 4; _
35 | . l"ig. 7 is an illustration of the manner in which
Figs. 7A and 7B fit together to form Fig. 7, which

~



19c, 19d, 19e, all comunicating “over a serial 35 conmmuni cati ons
link L1, L2. The various renote stations 19d may be associ ated, for

exanpl e, .wi t hygg, %&Qabonpbnwtﬁp%rﬁ'ﬁ%é%{ﬂ &m coe Wiid Cajds1aFmot € -

station nodul es % a socl at ed and istway fixtures. The
si gnal procestﬁg ‘FOP°ES t P81 ¥i9a €éntains the 5 central processing unit
for the lift Syst eFig.| 8 t hiss msnmstﬁaﬂﬂom camptneemnaﬁntiwlﬁhim

fl ow of data g Per | at i nsnededto
lift operatio éﬁ Wok gigecg‘%/% ?’ﬁp&t 8?1’1 tﬁngéPgéigl r%ﬂ t
19a on %@ pl uranterconnecgiehslwhichl mays fori theomimvd ator cdlogintboird? a

plurality of ?% Ihnean&QQ and fromthe various renpte stations 19c

19d, 19e. It per rnms | ogl cal operations on-thi.s information and provi des :
output signhals on EignaP ABnas graphieopresentation ofsipulated faults

The rel ay 15 jdefiti£¥edsSbynunesal8sncnli eacho o Whic ﬂ&;%%ﬂl‘é&ta&” a
pai

line 19k i ndi catlve of h uati.on_of IeveI n rel wn
| evel i ng (DL)P¥el88Y ]t' %é&g‘ iP@EEQ * %} orﬁi?fgn
provi deg on Isutt&ﬁéafdescrhbedehyconneotiontvithe!‘igsr.r 5| ah@asgi.s 20

representative of information relating to conditions of safety limts and

the position of the car in the shaft. For exanple, these may include an
energency stop (NOT ES) si gnal a door fully closed (DFC) si gnal an

i nspection (NoT | Npjgsi 4naly, \ﬁﬁd&éQBﬁiﬁi‘ﬁa@i‘mlﬁu B)cddm
buttons. The mghls sent gﬁﬁktothere Cl cul t S on 1Jjne hb tﬁe

control nay ikerGRANGS 0%y cPresgpt noT W ezi-'r?(f"?\lo?"'D agtuald,
cl ose (NOT DGhicpopeodessopabasead aiteor oom&oaNOEZDO)isormod:mseQnain \n,

(e 251! Qo RiSrEhoh 4Fh! BpaRER ekihesl, Wyilittent? 1098 0% 1
VAC. Al t houghbeothb, syl and stondentri inputfoytput ddevices 16. The lift
microprocessor—based lift. control 12 may be of the type
that is accessible by a service tool 18 which may be
included as part of a simulator package or: which may be
20 provided separately. An illustration of a se__rvice tool
is shown in Fig. 1A. o
Although the present invention need not be embodied
in a portable device as described _hereinafter, the
preferred embodiment is in fact a portable simulator in
25  which the components are mounted inside a case which a
student may" carry from place to place and which he may .
even bring home for pursuinq a program of self study N
provided by his employer. o '
' Fig. 1B is representative of a typical
30 microprocessor-based lift control 12a, ‘such as a Limited
Car Board (A9693&) of the otis Lift Company, shown
interfacing with a plurality of relay circuits 19a, a
motion control 19b, and a plurality of remote stations
19¢, 19d, 19%e, all communicating over ""a serial
35 communications 1link L1, 12. " The wvarious remote stations
194 may be associated, for example, with car and car
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for use with any manufacturer's m &roproceséor-based lift control 12, the
best node enbodi | describe si mul.at software and | ogi 4

and student /0 n%éﬁ*’éﬂengg‘ep'nt eﬁ%ﬁ%h@#&is%&r so?gﬁéé%
lift control 12a medelesn X9e Omay LBB. dsssciatédr witth halickand Phgistway

the sinulator. 1l4gpfefi-gg. 1l may be thought of, for the best node

enmbodi nent, as enconmpassing a sinulation of the relay circuits | 9a and . -
nmotion_ control 19b as mm%sa§6°98§§§ Far afentrolstldencontaing sthe

~ .

may bg thought ofcmo?ﬁﬁwenﬁﬁpt&xsteh'horisul@csys%%. 19gn Wiis
their Tacconpanyin push u%ggsh i ndi cating |anps, etc., .@s shgwn by .

dashed lines 16a.%28€Hr &R ¢ n »igroproc _ °=a2$°n\‘-ﬂ5?%¥ e Lloy,of data
simul ating the siandl pefokms &1F of the talculations hfeeded(ttio’ atontsol

whi ch e indi CaAlLV&,sped € ' . Ofm.Si , nline -
L e 110 by ey SEGER Rk, ol ibEreE. 2, BeR] Ly
car noves up and foom tthe crslayTheircuits atlisan onos epliuraldty cofi nsi¢gmal
"l at . > d disgl o q : :
bore detai 1O her o EEp4e PASEY] SeoH Wne Cdidtibn ool “n % IRIGELIIty! o
respectively. Fi 8ignalpldnas s19Ge andy EXom theoivaripus remete. stations
schematic detai|l pse} Mmoajeniss, f orxt hpekfbrida 19gical oferations’ o this

RS s, e EhATBhSCRUR ekt Sl ontuf Fa b TRRHR cfuhde

naj or conponents 1Shget1®y, afdg.ol theusserial dinktall,e L2se wrhe relay

ook, “Pne RHARIEIAGE" st Fepcheily W BLARERINY pe Tl o

in “Fig. 3 as conpinei Agka indicatiive: o the jactuationnos: an uprleveling

in Figs. 4 and 6,.(@1% #ela! a OdowANl'eRleliNe! (BE) | ke1dY, 2l &N dBYE zone
detail in Fig. 5. e sjnmulatgr 14 of FEig. I S own in that Figurge as

conpri sing di spl a{P%&h re QSHV\&Peg&PeFGSi'C,i o P"«/\AH@Y#&F‘ &?ﬁé’f%% 1sf

board 24, illustfrémd ithelet selayn Feircuits atd sithéat @ontrol 12a is

. 20 representative of information relating to conditions of

-safety limits and the position of the car in the shaft.

For example, these may include an emergency stop (NOT ES).

. signal, a door fully closed: (DFC) signal, an inspection

(NOT INS) signal, and up (UIB) and down (DIB) inspection

25  buttons. The signals sent back to the :r:elajr_ circuits on

 line 1%h by the control nay include, for example, start

commands NOT U and NOT D, a door close (NOT DC) command

signal, and a door open (NOT DO) command signal. In the

: particular case of the Otis LCB Board used in the best

30 mode embodiment for the lift control 12a, the signals on

lines 19£, 1Sh are 110 VAC. -

. Although the simulator 10 of Fig. 1 may be designed

for use with any manufacturer's microprocessor-based lift

o control 12, the. best mode embodiment will describe

35 _ sim_ulator' software and 1logic 14 and student I/0 16

' designed to interface with an Otis microprocessor-based

lift control 12a based on an Otis LCB. Thus, referring

q



software or logic or both which may be incc;rporated In a board 26,
illustrated in detail in Fig. 8 Referring nowto the face plate
i nt erconnect i dadds to: dFagr; amBf Rhe 6imulatoresliéf afenFtig.st it imags

the type R TEAGHE f‘“" *ig%@%&‘i gt @?"Lagﬁb%ﬁ%s?fg ‘Lh%?"@?ia“g
(9693C3), resﬁ’ecﬁ# etkf|§el?¥t cipepity. 193hand, metionconinal ons
_3?, _3|2|, 34, 3?9&5 fasge?ﬁw?nt i Gashdd OTinee fua{lhnws tHe éaﬁseﬁtth ; ag P;&mls

it w e unders a ri ous onent.s on the fa ate are
shown i Fi g. %% r Bf ¢ HRough! fh ?h@'ﬁﬂ%ﬁﬁ?ﬁ&tm vf?’??ﬁfsl%ﬁ%iﬁ?
detail. The nOmte 394} i oa9emwilbh ofthédx t yaeodnpanyhnq [ mumﬁtom;,u S.

i scl osed and TGRS [’h&#@rfot‘*@'iv‘)“ﬁ HefE v c%%ﬁ'%én?tc% od BT

control l er using a®inproblemsi oin haimudaping niany pl beiskweadt otsl . imach'
of the remteﬁﬂlﬁﬁq nghe dgsgi 1bntﬁzst1wl $£8 ol 1¥Hd 19FUbrdingrdsgsed

in detail in ten 6 e te stations are.

i nt er cdifhect e q‘Hé’érﬁM?Fq n Fﬁ% chs are fo{ﬂd% tives; jrespechiveldy, 4®f 42,
4;1 whi gh togetdﬁnmrpd Uogse UL erand miatm hine d:esllul beghes® dﬁaf§°‘“An
the above nentione a er,m nat :
jack 48 connetPRE s%Pl fl% eﬁ%f?g m&& p?%(ﬁ‘; Bﬁkﬁ{g&:gpmﬂs&t g-{‘ﬂ (?@rc
board 26 wher acves supomld:tddﬂm thereingt hei‘hiemhmltaa:imnspnoalemviicses
bef ore being hﬁg}ﬁg&l Eg {ing C f 0

may be a pri nte circurt oar lﬁ@éf féég%rggaeggo?kngl‘}ﬁ gg‘%?he ei nTor

cont r o} ng 2dchags ﬂﬁserilbeéu finLinexed defadhahereinatter ( il‘bu

A96t93A|1|) ][t @dmd&i&; akth m;&l.rﬁpcxi éhﬁlaindi A eﬂé rﬁ-ﬁéﬁﬁlhlﬁ |
controller for instgllatjon in i ft,_machjne, room na i se a
rather bul ky steel r#et %%‘Fﬁ%ﬁ%‘?]guée *"ﬂ‘élﬂﬁ%e one é‘(?t‘rllz g?oﬂ}'

el ectronic corqnlmna*tslc ndétaibgas rin;ihmerﬂ:qﬂ foxdther &OB 12ar of, Rirg of
whi ch will 1B in a portable case. Thus, the signals shown in Fig.
20 ‘1B are shown implemented in the simulator 10b, and
| ' 'reference is made to Figures describing "the major .
components in detail. Fig. 3 illustrates a portable case
with several of the various -deirioe_s- of Fig.. 2 shown in
perspective.  Referring to Figs. 2 and 3, the student
25 - input/output devices 16b are shown in Fig. 3 as
comprising a face plate 20 illustrated in still more
detail in Figs. 4 and 6, and a simulator control panel 22
illustrated in more detail in Fig. 5. The simulator 14
of Fig. 1 is shown in that 'Figure as comprising display
30  software or lo'gic, ‘'or both, which may ‘comprise a board
| 24, illustrated in ‘detail in Fig. 7, and simulator
software or log1c or both which may be incorporated in a
board 26, illustrated in detail in Fiq. 8.
Referring now to the face plate interconnection
35 diagram of Fig. 6, a series of remote stations 30, 32,
34, 36 are shown from the rear of the face- plate 20.
These may be of the type RS3A (9693C3), RS2 (9693Cl), RS2
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Il ‘ ) s
30 . typically contain the Dbrains" of the lift controller. It is this
board whi ch may nost advant ageously be used as the control 12 in the

si mul ator 10 di s¢besscahsrcims @SN (969 969 SRR, 48 e o?:is
i nclude a positi cator enn a
52, overl oad Je\/\g'?ft;7glm3f)y' 54, Ss 95&2? éﬁ gz'RSSS‘i
(9693C2) renote aret |shov88 indlﬁ&l. -41Erom t)§66mlx); rmthestﬁaconpﬁ&te.
anong..others, to q;r?q rﬁ%v [ ﬂgﬁ(p cgagg

62 1S’ usedtotermnétea ‘Fﬁ ncé ?g?#al |neﬂ. ac g%s
bring®25 5 |inegnaghe Memmemaef shownhdni Figat 6r mm rear with

ul timte mating %&h 1ﬂﬁ&%o3ﬁ:ed§ln¢12wiﬁ:ﬂn Tbﬁowherm eaeeanl OnSrhebrente
58 are. associ at

respectively, pushb t ons 56b, .and 58a, 58b
whi ch si nul at e pagﬂbappan&md?emsa SEGFLBRA] 4R dathih
(basenent, | obbypatentd 2)49%,39bui ini rmxiélemt € nduliaan Bﬁmm 1ift

position_S|gnaIs p n di ed 0 a
fireman's servi cggﬁgklgﬁ gkgeﬁoaég ﬁghﬁﬁ&gge gﬂgd %@&%ﬁgéwl P@hﬁ%}gﬁ'&te
the overl 3@d j ewetations5 communicating c witd i an mhmllmws&pgt @ atime-
Sration. Thir d‘“*ﬁﬂ”“”“?%&.’iﬁ REL ARG OO, 0 Eheh bETEhS
30VDC connect i oanEQt&n&t& Ancilmades Gihnmwalz ¢antrad ypit HECU)
ggtfﬁt 20 pr Oaidgioﬁthapﬁh:%mr dn av.s).oel;&hex%&;efw;ssﬂatmg .E%mmfét
e Sanme as re st ati_on as indicate i ous An ndgpenden

serV| ce key swtggo S ops arth é‘é’ ﬁi Zébf g %8
a\%on 585anﬁ psdgndds 1imesva3is,age0} 0425 44amhiq)utt6§ether axmprise a
ey switc zer [ nn 30 ¢ yol t C on t
E13 by neans of gérgﬁé' da%.[% ccsﬁ\‘?%ct‘li%%ég%ﬁg? Z’i‘ EGQQL% ﬁli' ?‘g FBBV&
connected to 30 msutépnednruaﬁq opagenhs, cterminated by a 1ine terminator

46. A jack 48 connects the serial line to a mating plug

| on the simulator logic board 26 where it is connected to

20 other remote stations and devices before being hooked up

to the microprocessor-based lift control 12 which may be

- a printed circuit board with a microprocessor mounted

therein for controlling a 1lift, such as an Otis Lift

Limited car Board (Otis Part No. A9693A1). It should be

25 understood that a typical microprocessor controller for

installation. in a 1lift machine room will normally

_ comprise a rather bulky steel cabinet containing a large

o/ = number of electrical and electronic components including

a number of -printéd circuit boards, one of which will

30 typically contain the "brains" of the 1lift controller.

' It is this board which may most advantageously be used as
the control 12 in the simulator 10 disclosed herein.

~ _Other devices on the faceplate unit 20 include a

: position indicator 50 (9693R2), RS4 (9693C4) remote

35 station 52, overload jewel (7069AG7) 54, RS3 (9693C2)

remote station 56, RS3 (9693C2) remote station 58 and RS4

W



i

provi des that 30 VDC voltage to input poi nt' E8 and al so 30 into j ack 99

which is mated to anot her jack on the sinulator board 26. The r enot e
station on, a | i ges+36, Eﬁ, 92 .
whi ch are pr ov 9$gciﬂ"er espec |ve#é?%%a%bbosiéﬂgnhﬁﬁgggét g(ra rbe i ibea '
point ElI, dn ;ﬂgtaibrbelm cator data point E10,  a position i ndr cator '

rftgrn pglz nt Elrl ar}ﬂ ﬂiﬂgsrtur?ﬁﬂawzca@m.ﬁp%zpqwtué& tgG ; t -
station i s .al sQ hooked u firempn. s service je at 0

ohd 30 VRC ot SRR SERRER, 05, Hhn SEEIAL A¥RRsend & o IBE% mﬁmhrﬁr@zf

? di spl & showirdesmigsdg 40apt 42a,Fidga anlﬁocsmhnlﬁtord' boz:raiﬁmﬁb
ireman's ser te e, st udent e o
fireman' . swi Wé %gf%%jcéﬁn% ég’ ﬁ at connection point
E12 on renote statiThe. 34rmt9r ostdbiom |5§utaad cSBneatieon mouimd,

t her eon whi chm %3& ?ﬁgt { eﬂ,ngo $6a |I%%% 38q Olzg@

the appropriate t1me Ln m croprocessor dntro send a
si gnal back td&high simulpte @“Wt mlaltc#e BBardl f@-@"r or

i11um neg e t hadndBigpn{sasanents 1%@ andc2yVvenl aadnmua

i1 lum nated up %ﬂ Lizecel i é_r&om copne il on E C{l

bei ng act uat e(fqiﬂr' TRPF?' 0B 8 gﬁ'? pr% (?‘HL#&' on
position indi chtdicaﬂ&:f rMn mdnis Edu&neoﬂe&l&lso ﬁooa— tﬂimenimt'ts)rsefnﬁﬁce
receives 30 v wery a C%B?% S ﬁ;f@%e

56 which is Zgéw% raefhe it'J?%dose %C Wénlgi% 0 vo 5 %\% 6? a‘ﬂ

m croprocessor%rﬂ?%ﬁlq@tjﬁ‘lﬁbrﬁihe si mul'at or board 14 when the student
act uat g the door qRgibtelt iSEat{th S&é hals awaﬁd-ai;e wpweaﬁﬁe&ﬂy

o201 SPLEY A0 Vo Sontoet {05e 58, BECURIEN RS e oF o

M Cr opr ocessorremotie olst&itdﬁ.oughmuttyr mrbatorncAnj.aI Pprovidédn 438 tie

hooked up to %.Mgaeﬁozllgriqgr 70 via a 30VDC connection E13 and a

return E16. Connection El12 is a 30 volt DC output
20. provided from the controller board. | .

 RS3 r'enote- station 58 may be'_ the same as remote

station 56, as indicated previously. An independent

service key switch 80 is connected to a 30 volt DC source

_ “at E12 of remote station 58 and provides that voltage to

25  an input E7 upon a_ctuetih‘g ‘the key switch. A buzzer 82

is connected to 30 volt DC at connection point E13 by

- means of an output at connection point E4. An LNS switch
84 is connected to 30 VDC at connection point E12 and Y

: provides that 30 VDC voltege to input point E8 and also

30 into jack 99 which is mated to another jaok on the
simulator board 26. ' o g :

The RS4 remote s_tation ‘52 provides: positio_n
indication si"gnals on lines 86, 88, 90, 92 which are
provided, respectively from a position indicator return

35 . point E11, a position indicator data point El0, a
position indicator return point ‘Ell- and a position
indication clock point E9. |
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to 30 volt DC at point E16 and E12 of RS3A renote station 36. A plurality
of switches, Hall Call Cutoff Switch 30: (CHCS) 120, Car Call to Top
Landing Switch (CCTL)The2, rémote&alstatiddvt 52m isndabso Shoaked Caifl ) tb24thee

connected to at t 5 e t Lxel a

when actuat ed, apg?&ﬁagok Iiép?rom g?rah!naéE aﬁl?q‘t%g E2 % 58 vbe Qq
respectively, B°1P'FreFF-535' &H%% qause A degeni to beThlluminated
information is igntar aiBpluydehown (fionTithe Freifts . trol 18ni8" eeelirs

t he rrula or 14for an appropri ate on switch, may
be a ¥ ngl & pol el sﬁﬁﬁpé”{) g? Fr{*'%‘g ?ﬂg‘&ﬁ"i&ﬁ t%ﬁb’eté%\n F%ﬁ bping
activated, the cactuatedr byl the hsﬂudentopemdritéﬁaum switeh Iﬂ lis in
calls. ItW|IIL "ce n _

al so be a singl e p ﬁﬁ"gﬁ %\?\ﬁo %ﬁ?hnco {ﬁwg?ﬁhﬂ%ﬁém'awi?‘{] %ﬁ‘y op;
is normally fi tttembhea Miin < camn@rcwideﬁ an sinput Wtenconnection,
acar call to th I d| ﬁé@ apRr o
telltale |ight EOiﬁl umﬁﬁat , IS t‘ﬁ{ car Iﬂ% Wi I‘?E?‘g?g'gr%?%t oBB Qigﬁ%f
in the notfal wad ne?he"%CBﬁovsvﬁqvch‘“s af nther appropriate Sipecdnyerder
referring to thetﬁﬂttﬂib' @i roB%E%Ui" %nt'i:@l 120° Qsend_' a Giéﬁﬂltbick

Is there illust ate or eraln i spl ay |

jack 120a recei v %ﬂﬂ) % P8 'si %ﬁ t&’len %fﬁﬁ 2 mré’ct i 5B
run safety lim ti.uuﬁ}lnatgntheoﬁreh'ant'slséxvdné Jeweln66er recti on run :
safety limt (1LS) onggel | 9 N ti gn

pul se on a line 128 aT§ angﬁplﬁ%ﬁ% (rlat“&posﬁl Wﬁ%ﬂ m%#éﬂﬁg’ggtéa ﬁéon
on a |inel330 fruaceivingmidt ¥DOofremo@onngation cppinky BN Mebeinq
SiQmal's 122, 124act8Stedby ik € Q0 0 OB ngm@tyszmtl% ﬁg?miaaa

140 wi l I thus becorreHIu virtue of .a zero on a

e 1y DCES Eng, RESIEIOR 4ROLABtAF,30s LROM Posnes BIdoAD
illumnated . when .itA door~open Guttorsi oGl recéives 30 volt DC power at

_ a connection point E13 of RS3 remote station 56 which is

20 for the purpose of providing a 30 volt input to the lift

microprocessor control 12 through the simulator board 14

when the student actuates the door open button 100 so

that appropriate responses may be made on a display 102

shown in Fig. 5. The door open command information is

25 transmitted on a signal line 104 through a jack (J4) 105
to the microprocessor control 12 through the simulator.

o An alarm button 108 is hooked up to a buzzer 110 and

“ to 30 volt DC at point E16 and El12 of RS3A remote station

36. A plurality of switches, Hall Call cCutoff Switch

30 (CHCS) 120, Car Call to Top Landing Switch (CCTL) 122,

Car Call to Bottom Landing Switch (CCBL) 124 are

connected to remote station' 60 inputs ES5, E6, E7,

respectively, and when actuated, apply 30 VDC from

- terminals El4, E13, El2, respectively, to their

35 respective inputs ES, E6, E7. This information is in

~  turn prévided' .to the microprocessor control 12 through

the simulator 14 for an éppropri;ate response.
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active. A DZ signal is represented by the si nutt aneous il umnination of LV
and LV2. A jack 150 provides a five bit count on a plurality of signal

\INlhneﬁ t152th 154, Thiﬁ,cndf&utviﬂ&@ :Iniyoma hh%i:i@l[e pélﬂP'Qiﬂ?léO%ﬂ'o%Gt «
ic oget her np. as r_slow sp sitign si i ng .
the novenment & %2‘ #T?g%gﬁ’ %%om% H‘Ugé“‘g}a %&a a}' u%‘t L
of five by secaxr dis parkell aritn ac}odan openl@';d 1011116&1: 186¢cept O hadd .
"EPROM 172 i s t e sI st
count on Ilneg’r ?’gfa %t EE P bgﬁepgo sev%%ég %?n%% of conseccf@' e
signal Bines syitoh m alsef heat%heanlzq pote, mgllssothrozs switch,#

will be obser ypg tyfént Rementavy |, ha“ 3i§ Onérmﬂi1§4 fAtived $h"gS
whil e the dot matri x displ rge)lvethe abj | i to have; 35 rows of LEDs
i || uni nat ed. r%roﬁ%ﬁ L#ﬁ‘bn When activatedy a.Gaz

of the rows on:amlsrﬂmytm top zanding dei le:md-emdxﬁcgrthe ospstéml EDThey € -

orerr ing nowEBRcERiaty | AREAYE. TR VR Sn il Rpd Bhe ot o

f our .s@@ar atewﬂldckreepom to [thn caldrdn thesnhoxmale way.f ouFhe a@EBigs

(l)f82t h(138£Sll wgg% atgIIEVBQI"'hm"'b%l%ock %F%I ve cgﬁjms %Eﬁgi\&gg%ﬁa u%ﬂh@o?Ck

which is cont bettam BANGNG a plurality of signal |ines 190, 192, 194,
196n ﬁS o 1|98 as ]@%’&.{ﬁﬂfd h?wt hgaﬁhrpig,t ryzpf E_Ii&cu?&ztyo sigul %?ﬁtrhhe
CRTty o, poddisiishred F5RX SpeFHEins She, Hidnday 02 bR St £y (A
five bils code JakeA20y recéeives ad Xoor SZond 5(D2) 58ignsD; onhar dimel 122 20
?ragrggpdgl;leell:)y%"\&g éé%runm ng cfggﬁzggm \%’bsay&u{nt Wot Edlléﬁ'e-rr{“zs'
square wave t424.chaoantdgwmogomehignowaw#ﬁmammém ph&kLSn onnds
line 126, a down increment position (IPD) signal pulse on
a line 128 and an up inorenent-- position (IPU) signal
20 pulse' on a line 130 from the simulator board 26. Upon
receiving any of the signals 122, 124, 126, 128, 130 a
corresponding LED- 132, 134, 146, 138, 140 will thus
become illuminated by virtue of: a zero volt DC signal on
. a line 142. In other words, each 'of . the diodes will
25 become illuminated when  its corresponding signal is
" active. A DZ signal is represented by the simultaneous
illumination of LVl and LV2. o
A jack 150 provides a five bit count on a plurality ./
of signal lines 152, 154, 156, 158, 160 from the
30 simulator board 26 which together comprise a fast or slow
speed position signal for simulating the movement of a
1ift car up and down a hoistway ‘by means of "a plurality
‘of five by seven dot matrix display devices 162, 164,
166, 168, 170. An EPROM 172 is programmed to provide, in
35 ‘response to th'_e. slow or fast count on lines ‘152, 154,
156 . 158, 160, a seven ‘bit pattern of consecutive signal
lines to a plurality of latches 174, 176, 178, 180.
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'2.04, 206 which are used both to hel p address t he EPROM 25 172 and by a
BCD to deci mal converter 208 to sel ect one of the four | atches 174, 176,

176, 180 through a buftea3h0 pecegidridal thé by gauntla%ﬂé&eﬁa@“
206. Thus, the p03|t|on addr essi g S|§1na S romjac i n conjunction

with the two-bitteF8haofon3s; put le he €°§sé%ﬁfeki:’és§iﬁpﬂ-aﬂﬁe
in the EPROM 172hafrec ithe Idapdﬁmwt&thwaoasemtaetMs eigbtminated.

S oo Rhubp prel g dilg UHbE! G ! B0 QR A&F LhE°two
t oget¥ér ud and dﬁvmthehe:mwsndmtébbphytonyuozm metpastl Hized chhd delight

t he count appeari.ggsonof Fitg | h %r %1%, Sh T&S %unk {e;%

controlled by the 147~ Sl mu ator ef a SI'oOw or spe
to be descri bed B&aod«insseonﬁeétismam ﬁﬂzFl g 8. Referring now to Fi g.
7B, a multivi bratorI 32% ag aper Qiilriatﬂycgsgﬁaa

on aline 5 unter 224, ction of t unt
controlled by a %ﬁ kit Me oggﬁpaﬂ‘e 103 GPerg’BEt UL SEPALH e2 9‘?’6% of
EglLlD 232. lgThe Elﬂnﬁs232nr espders ﬁodcmtnuma(llﬁecwz dlandiizigsonof | the
and a door c n Q
from 10 t he sPﬂﬁP&%gg’be'l faEf?}?e #gkbl §f ﬁ&lﬂ é&% @?ﬁgﬁg to
not DO signal oneache BBackocB2,0 28#¢r 0186t 188 catBaoh Oslo¢ck hagui five
The U signal on 8 dg¢e es Jﬁ%ﬂ"‘ e%@;? 4pt,0
I ncrement. . The&ggtﬁgﬁtg 15 ﬂg?& cou:F'ltt:“\Gg‘;i ??4 ng'g 24 2% 2&
246 is fed intooRfe HPI® !’Q-BralliWer%I sigpal | d&l’%,e%e%%ﬁes 182¢ A 186,
gvde a1§00r siggeagoedntrolled: byt a:uzuumwﬁ ok ﬁﬁgpnnlaaahihumate

Si gnal25lol n§§225§§h§5§esggm g 1;%; EPL? %'gesiﬁgﬁ rovb&%s o %s * This
may be done, for exanwhus,b)td:avam abf thet ithirtyrtuo plbésih]/e positions
of the sim_llated car as represented by the five bit code
. appearing on lines 152, "154, 156, 158; 160, there will be
20 - a gron;i of eight consecutive rows of LEDs which must be
| illuminated. This may be done by have a free running
clock 200 provide, 'isa'y, a two kilohertz square wave to a
BCD counter 202 which provides a bit:ary output on lines
1204, 206 which are used both to help address the EPROM
25 172 and by a BCD to decimal converter 208 to select one
- of the four latches 174, 176, 178, 180 through a buffer
| 210, according to the binary count on lines 204, 206.
N\ ' Thus, the position addressing signals from jack 150,
in 'conjundtion with the two-bit éignal on lines 204, 206,
30 may be used access a table in the EPROM 172 which will
illuminate the correct subset of eight sequentiél rows of
LEDs to be illuminated during each cycle of the free-
running ‘clock. o :
In this way, eight r'_ows' of LEDs will progress
35. ' together up and down the simulated hoistway 102 at a
speed controlled by the count appearing on signal lines
' 152, 154, 156, 158, 160. 'l'hi_.s'. count is controlled by the
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colums for the ei ght' contiguous rows ill umi nated to sinul ate door full y
closed. To simylate a door opening,, the base of a transistor 266 may be

de- ener gi zed fémpdatore hoardi ak t@ithent ar sdinAroffaske spgmd.cHRi Boous -
rows of LEDsgescri®el beioﬁr in %OMEL% ﬂ%oﬂ J ater, a transistor

268 and a transi'st 70 are 5| rrultane energi zed to.extlinqui gh two
nore col utms on ei %ﬁ(gz etp?re E %tl’hgtﬁ‘gﬂ'ﬁé}vv}g #ﬂg Fﬁﬁgl ly,
t he 30 basprodhmsalaslsqtmme Jikve ) spprokimatsly z@s2% Hzaoheca 3dmend

| ater tg exti | t t col S f flo a S
t he ' do§r 5%? causil]ﬁ%él?he cO grrmgg4 li'(gxut ﬁ'gtﬁegﬁ'% eveér ha"éugrﬁHq 12‘,;
second, a gcontziodled: byh U pukput cq;em rine 2%ieweal. Dsgutput on a

Referring novvﬁgeﬂﬂo Srdhn 'BRNEPLA 252 'Y The BHLD %f'%&i@észﬁ abok -

2 is illustrate An integrated II‘CUIt 300%¥\/mch the form of

o intel ““Ep Bpen (GRICTORBRRY: BAFHARCOR i biRe 33t A M| A0RE Sloeers)
154, 156, 158(p&ho dmnd 1@13323\&@@1 cmneaC:sst grbacle Hdclf 1628 £Tém The
count ﬁ'& Ilne%_n?SZ %{i% 15&09%382%nd 160 is 5 - ‘driven at  a fast or slow -
speed M resp estial ét Tn M of the controller 12 of Fig. 1 by

means of signals NE} for exampld, it is assused that @dnotsbP signal
respectively, oaft ec o) upa ( ( orpers: fr '
control 12. Tﬁﬂl g%ﬁ% |gBPncgggnén?e° pa l)f{ez}% as?bdé eed%dlr?gly by

a signal fré’ﬁﬂ“a-ﬁedasta'shé F\’ulﬁ#gnﬂir a?’ar ETTY &?3& then Sessari'd’l

|3 (r)lgr grrent ed aivhibhwémbbthél \dolintgey hzuswaind:féﬂéﬂell y met Bat |tD
y

300 Spé'gdfaCt éﬁtT‘?‘l?ﬂs%%gC#‘itel yl Ereggrats %to{‘e@mggg ]5' of a

Now, to get aiittld a:heplmn @238, \Amternan: sEHDthegﬂcsdéeydééZthé EognﬁS

e Ty assureyyl Lol §° dUdr Wil Wanaithon didh 43, BAE, CBrnIBRS g

service and no f S ar e . prese e car-.1s at
186 with the ﬁsolommlaridlrm.z@. 3% 292, c34, | respectively. The

_ EPLD 232 also provides outputs on signal lines 256, 258,
20 260, 262, 264 to simulate door opening. 'This may be-
- done, for example, by having all of the lamps. in all five
columns for the eight contiguous rows illuminated to
simulate door fully closed. To simulate a door opening,
 the base of a transistor 266 may be de-energized to
25 extinguish the center column of the eight contiguous rows
 of LEDs._ ' Next, e.g.,' a quarter second later, a.
transistor 268 and a transistor 270 are simultaneously '
de-energized to extinguish two more ‘columns on either \'J
side. of the previously extinguished column Finally, the
30 bases of transistors 272, 274 are de-energized a quarter_
second later to extinguish the remaining two columns of
I..EDs at the far ends of the "door" By causing the
columns to extinguish every quarter second, a good
simulation of a door opening is achieved. '
35 Referring now to Fig. 8, a means for carrying out
the simulator 26 of Fig. 2 is illus_tra_ted. An integrated
~ circuit 300, which may be in the form of an intel® EPLD
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entered by the student by depressi‘ng button 56a. The foll ow ng sequence
then occurs. The m croprocessor-based lift control 12 outputs a NOT D

signal. and a NOT (bcogp)s piovides gthesfive Bit countesigtialn on jmes?»lﬁz)ﬁ

signal |ines 314 @nd r echiwel | ar Qy
opt ocoupl ers- 318, SZOS%é?brgggél trzl"gs\bgr%?/l%hgiuﬂ 3&2'0:‘75%@&&“ #geg o, lack
322, 324, respectlﬁﬂal 1‘(' a#oni nverting buffer 326 before being provided

on i nes 328 330 to i 38Gnt3%n 11HesNGB) 0vsay! 19,5 168 Urdoib"
t he Khtern &croiunt ertﬁc t he EPLD, and al sets the spee

of the’clo pRes EA8E AT, sl-ﬂE V%PF%S tpﬁﬂ%"‘?’&%ﬁu %R the
the system i.e. Airstnittior Lot  the éﬁtﬁnﬂ‘olzdflﬂ opigl 9nalby | Aeans2GE

328a, 332, 334, 3 6., a re,si mul atjye of nal s .t hat

woul d conme from @églﬁf% %'F %aysaé% aﬁqﬁg FevPBes Yipes %#,8 8355'
lift system and mpectiwe;lmsaftem amdepticn t0f am uppcwot iamn downhe(n)
hoi st way. Wen tr#b“n' n#ﬂf ﬁﬁw ont h ttéf

requi red nunber pul ses ?Pﬁﬂwﬁggl\& i‘ﬂLTcoﬁf‘gu?' fromt con rtﬁ
12 swaps W& h NOEast hcspeed sﬁé-w‘&}ﬁ'putby an! t Bdonader n‘%!-"-"Qouﬁ!‘er agtable
now change speed nulﬁ'i%ii.%ﬂ'&dr Cgoi roif &Ntliné Ngosntgmdaliss ofiépémefitedcaty

t t that di t a d " d". h t t
Do and NOT G i | 535 eed B ‘EEuiding Paia sitnal trtsroarly” ko 1tha ERID
a NOT DO signal @00 bygrsl fhcto:B&if Sorre Thiputacouratidly 3péppesents the
connected to LEDss

| nd| cated previ ouaq%}é hsggﬁiigéﬁ‘on t &T‘gi %%&;&gﬁ%g?ed%@ded
a faulld EPLD £380 the rsimudator embodinent shown« ed i nputs to the

m Sropr ocessor -based i, cea! gﬂlt ¥ AP IBectarb! oFWhnE loktBs i die

an intel . 5C090 EPLD). perfits revents these various rel from
ener gi zi ng depen(ﬂ’«#k&) 10Re af o ég°of5't vier RRY bi’?s'ém?t(ﬁk‘s 532?1133 are
available, the "lift" is not on independent service and
. no faults are present, the car is at the third "landing"
20 @ 186 with the door closed and a first floor car call is
entered by the student by depressing button 56a. The
following sequence then occurs.
The microprocessor-based. lift control 12 outputs a
NOT D signal and a NOT T signal which signals are
- 25 received in a jack 312 on signal 1lines 314 and 316,
‘respectively, ‘which are in turn provided to optocouplers
_ 318, 320 before being provided on optoisolated output
o/ 2 lines. 322, 324, respectively, to a noninverting buffer
326 before being provided on lines 328, 330 to EPLD 300.
30  The NOT D output sets the direction of the internal U/D
count_ef'_ of the EPLD, and the NOT T signal sets the speed
of the clock. At various preset counts, the various
outputs required by the system, i.e., DZ, 2Ls, 1LS, IPD,.
IPU are proirided .on signal lines 326a, 328a, 332, 334,
35 336. These signals are simulative of signals that would
come from operative hoistway signalirig devices in a real
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i i ir i c board 26 (but
. 354, one of which is nounted on the sinulator |ogic
izgaccessi ble to the student) and the other on the display board 24. There

es h o i d J &gk
are four other kiffnabgstemi apdi are dm tthfisé_ :Oé%%?gie?%&%a@?é g]fggg{é Saxts |,

. onailrn
gilznal Aofll gwl ?%@%%%‘?ﬁﬁ&n a line 360, and a NOT DC signal on- -
a Igi ne 362.  These Hhgml s the pudcirdpttocesspesbaselly, &6ntB1 0 fg%,?gg{& .
0% 25, keetred o, v WAL 5 bt vk Lo e,
356 Tre oprocUEPEFS 1598, e BpERral dRe svADOVELH WOP 1D thenazond

a lack 376 on lspesd 36atpal), dmPPeRs! MelternkdC cadfe el AL By Lldbe
. . n y ’ - ~- 3 Ll ~ .
previ ousl y desERUSRr {rIY UMY Saneinie . ki dtbe: oADMK O Gounbae

i ously des : _
Ito LSYI guge?/ectimemersauat presete| count! ®haty iAlEEaBEs 254 g %gng[]gﬁ%r ly

indicated to t Y qW Cr cessore b FuR) _o‘ntr._'(')Il _
Isinrrijfgt ?on of. g%tegr n;ﬁeﬁcgeé{lns',lgg{l n%%m#kﬂétm G(vidlrpe d_eB')d
The usel§f rel Shergized 'céndsetbedmﬂmelmhlmmbutwﬂdyab%@goge
by solid statesighall iona signal 1ild Sgpase;. Wwe have selected relay

i ' i° >t closures to the
the best way to proylde propéer voltages via contact ¢ _
m cropr oces>s/or - baseéqmlef t°‘b€?ﬁ?’6l °£2%PI§J€396 are rconnectéd: ko SIEDS! ot

lift control lthﬂnid:llspl@y-m%td &%ﬁﬁhﬁ&@%ﬁﬁéﬁﬁﬁ%ﬁ%g@gk}m&
m ted['cﬁ'rf?sﬂ%g’gg%'r é‘?‘ ﬁ@g\ﬁﬁgi%mﬁs’go + ha3Om@ carencaunected
T osur e35mist Biaam afavlit: ZRIR: 350t £gerehuys t WRLCkS tp!-“tﬂf!dél" silcagisléted W,
CLPSCien? [ | paBhelr o5 st schOpniounKibiagd 111 IS oLa U5k, -
25:023 ieﬁg to - e ef}ﬁ%'i/oFPLRcﬁ%pmsymdsimihey_aml.infa'*i 50090 BPLD) i t
provides 110 vpetmi€sookppreverts | thésé Ovastass réialys from energizing
- depending upon the status of two four-bit switches 352,
20 354, one of which is mounted on the simulator logic board
26 (but inaccessible to the student) and the other on the
display board 24. ' S '
- There are four other signals coming in from the 1lift
_ control board 12 on jack 312. A slow speed signal, NOT
25 G, is provided on a line 356, a NOT U signal on a line
358, ‘a NOT DO signal on a line 360, and a NOT DC signal
on a line 362. These signals are provided, respectively,

to .optoisolators 364, . 366, 368 and 370. The \_/
optoisolators, in turn, provide isolated signals on lines
30 372 and 374 to a noninverting buffer 326. The

_ bpt'ocouplers' 368, 370 provide the NOT DC and NOT DO
signals to a jack 376 on lines 378, 380, respectively.

‘Jack 376 connects up to jack 120 in PFig. 7B.
The signals on lines 326a, 328a, 332, 334, 336,
35 - previously described, from the EPLD 300, are. prbvided to
* EPLD 350 in order that a selection of faults as selected
on switches 352, 354 may be properly indicated to the

13



varipus power supply inputs and to the serial link descri bed previously.

20 . Thus, a jack 400 provides 110 volt  AC on a line 412b to a
plurality of.rel #MH | rQNqL ¢ ut pud.signal . Sale
jack to the i ftiéiont ol 1 _.ﬁnbd%%g%@ %}’ﬁf‘f%jé)l;ﬁ’ %gslgglga g'almcfaon%é'ctagge

These particul ar e¥Rerdls E‘F]ég!%'ntlpél iy Ay simpdated Jthoistway's (seesFig.
TR e bl v g v g
uf f ep - by a pkuyrali of _sjgnals on [Lnes 42 , , ,
cor r esgondi _né _to%ﬁt“'g’p'lﬁ&c%ﬁs#& 3% é?‘SnBY fﬁégé QtPgﬁ- &3%‘?“ ect i%3h
button ¢l oSure (4his acase;uwe nhavelt imdwd(bgrela?s-lr as30the W)wlaytm
of car energency W 426 Jr e, o] ' C Si g
(428) and a door poit[?gﬁq%l mh% nal)vocl(%‘? S gmw*é(% cl.él.r%?i%e(ﬁn B%e the
si nul at or cont r omigepracessor-hases| 1ifougontreldi2pl ayDueata theanature
matter of convenigc n &A@t | n \ .y | a
SEnSE oS petictad 1reclntipt (74 wiich, of cifrid Tis

402 controls a nornm osed cont act r OVl

g
402b to the cont bsed on ancactuad dify contral, Gkimited n§§€cgp’éﬁdor(m
- 18 - 100Nt r ologh @Ak VII £t ccompany; /BXEt N6 OAY69IAR) JofShn Beittiali Q4 #t5

al so controll ed by_t Cl_signgl. on,Line 420 nd contragl.s
br ake- before-.nnk(ﬁén%ur@r'r elaﬁ"y 8&hbac?°4 mMrMsm FeptaAst

AC signal to theclosurds fmustnbeolattached: tonthéOdvltages) thaki ther At

Che same I1ne a0fEneEdY 162 18 GpdbEtic B8 Woe PR SUFRAY! Hbtstal.

404a is in the pfhud,orimothe pamtisudar case selecteda in |thecbhesti mogle

et at e e SN A P "GORES1 044 5o eiPobfing te) FaRev 110

I(upu?nsfcj)legtion bYK ;5% &W%t rs‘id%p qus_pEﬁQ&tes%N(imu' f i

when the |ift isprovidied i VEO wpltn A spuspits)) . IW tis 1§1lso cesponeidvedxo

in the position -'%&fédé’sgo%}&d’ s%p%l% inputs and to the serial 1link
o described previously. N : ' o

20 | Thus, a jack 400 provides 110 volt AC on a line 412b

to a plurality of relay contact which in turn provide

output signals on the same jack to the 1lift control 12

upon"'" closure of their associated contact. These

- particular contacts are controlled by a series of relays

25 402, 404, 406, 408, 410, 412, 414, 416, which are in turn

controlled through a buffer 418 by a plurality of signals

on- lines 420, 422, 424, 426, 428, 430, corresponding to a

top of car inspection signal (420) a top-down inspection

button closure (422) a top-up inspection button closure

30 ' (424) a top of car emergency stop switch (426) closure, a

- door fully closed signal' : '(428) and a door open limit

-signal (430), some of which are from the simulator

control panel 22 and routed through the display board 24 -

- as a matter of convenience and terminating on a jack 431.

35 . The relay 402 controls a normally closed contact
402a which provides a signal a line 402b to the control

12 if the student selects top of car inspection on the

9



signal may .be provided on a Iine 408a upon relay 408 causing a contact 408b
to close upon receiving a TDI B signal on line 422 froma student pushbutton ,
actuati on of eoatirbdh BGSrdorwithe -nswcltchoa4d2a2 (shd»'wxg 55: FIbl.s 89.

causes the ll%élgﬁdt‘iﬁveiﬁd% S, D‘Ffe&m gnq_,_h%c% 14'8? |s'

in position | SW t ep An actua |on
switch 402c af8@ candescpntreg)em ﬂg ralsecbefe:e-neze \/\leemprSVenrslaﬂe

signal 25 eaa&éedmhaomﬁp?t mwttﬂé ARP e A6 BEGHalOthi BR404D
at an ipappropriate tine.. The re 12 contro}ls-a_normally Closed confact

412a whPch no ﬁ'ﬁ POREFAL 2 199 90 ne\404b 1k iifle VAL g PregeRtsenyf
the circuitrylineown@sepviahencéftact op@oda byuhder enaicymnd i ogegivricel ay

coil 412 by a ES s aI' ' he i ne 426. is regponds to t st udent
actuating a % \ﬁhei nséﬁ 1ine. tfgﬁd’o in&I 1RP: ﬂ%iiﬁ oPfRal

on line 428 econgacts nabay 184 chosedi nandr nconbactl s40@4aor dsl | gncl thed 35
contact 414a. p g nal e e t
signal on 42§°81]E?' og ﬁ{urélti?'%?%ef?ﬁéég WVﬁéﬁ?ﬁgﬁ&H ?ﬁ lli C?‘IL:I&?TI Eg 428
and redPpear s13P VAD is present,oputl imacm h vhen gontacy |@4@ne$ﬁféa |
into the rel agn@ri GsﬂﬁonTm&l 10t rated i #heRy mormtémaudz@ ggonal

T saram - ThaP E%teeé.r oo eositdh | Mgl 5460, Rrfrch OV (ol iRSgbstign"
control a norbattengl mecl:lwncontrdIGpanblclisprdaprméme(ﬂmr reﬂetehcmt

o' the. i mpul s¥bBR (SHE) ELEET4e" bethd abifen® ?W EF'SB%%*% LE?“?%%;?

on |ind5328a, cgotactt hdod® silgnathen positizgs staates,i oa r DAB
limt (ILS) Sgsgﬁhlorhé ¥ "Be33grodided Qﬁpr aZOI!Ehé DZ)os%' %ﬁbnorkél 198,
provi de a plur é’% out %’[ signal s luralit | nei 450 452 to
respective | aF@Rg8ingsa cor act "408b c ose up receiv ng a TDIB

signal on line 422 from a student pushbutton actuation of

a switch 408c on the control _board 22 of Fig. 5. This

20 causes the ']_.ift'. to travel down at insp.ec_tion and occurs

~ 'if switch 4o2c_ is i'n'_position. INS and switch 408c is
depressed. : - |

An actuation of the 'I'CI switch 402c also causes the

- opening of a contact 402d which prevents the signal
. 25 prov:.ded through contact 408b from being fed back to line
' 404b at an inappropriate time.

The relay 412 controls a normally closed -contact
412a which normally provides 110 volts AC on the line
412b to the rest of the circuitry shown except when

30 opened by the energization of relay coil 412 by a TES
signal on the line 426. This. corresponds to the student '
actuating a TES switch 412c shown in Fig. 5. -

The door fully c1osed signal on line 428 energizes
relay 414 which in turn controls a. normally closed

'35 contact 414a. The opening in the signal line 428 is
there because the signal on 428 is fed first into the
EPLD 350 via input dfc ‘on the line 428 and reappears at

|
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456 .for energizing a corresponding plurality of relays 15 458, 460, 462,
464, 466, 468, 470, 472, 474, 476, 478, 480 , 482 , 484, 486. Each of
these relays has the R3teut: DFC,HRep Lineendds Andpis yﬂ!BDseﬁPQ:oﬂD&Qt the

jgfzia jgga jgéa,reggﬁa,dﬂfx% 4£€>Ba Eﬂeawme ﬁﬁﬂ%ﬂé 41%%:6&&61' that
a a, a nnect s u

the mi croprocess&rheoa§é3n86ntw i&rﬂ"&gl&ngm% 3 R“@C ?‘gﬁu&?‘ﬁﬁ |
that control boarsklettdon rmyrtnolfucﬂxearttﬁhtng nprogramont r'l.'lhé enony signal

rel ayéchnt act 45% éﬂtAfDﬁ &Q%w corﬁfa& b by eI n% qn

P 2 signal as co roIIe [
controlled by a mthmse%@nhmtsusgnuhi@ pvnvﬁdase&%p/ dwqtzelca:;en

contact 466a, amiﬁilr.tsiﬁasaauaﬁ Rt ehe! station’$6C e B 6b.
jack 502 on a line 47 ﬁi‘?sgt not used) 30 rovides a signa

controlled by a r'lg?ed 2sponsiyve| tasthe,impuilse Bp 4 )af ignal
contact 472a whi <8n snmd B26a}) ha:dompﬁm amoubn)neignmpemmim szrea,

I 452,

T onal - on 3 11 o S oEE BLE BhoiByp sy e G pfrBBribiCriog” 1 ki
response to a "NQEIS) ca:tgnnl densiinesadzgh'angdiandone dzénel (PZ3i gignal-oOn
I 452 t t I P
o e ta ac adind (3307 B6) piovd *’f"“‘ Plubafieg broldiiput efgfafé ond
S|gnal (FI1) indipdanaldty andi?lﬂﬂvA QupA52 t ot Fespaatiye 12atches) #@d
faul't) which willgggt Qb&ulﬁnéfﬁifhémﬁ seeFrespondiveg P 1*@&%'1(3.1:&2 of relays

copt aot 478 i n ABrords0ro4eks 4ehg a?éi)maqid @‘é@;v@'%ﬁ swkTBh ARy

on“H ne 452 to |ma:d<,e tm;Naa‘e,atm.uoacnaWstom) mm;sdlmsyﬁ dwid clan -

?é"spinilag{‘_é" 2 f o ARSI SRR fYy SefYof hRERMLIY c1oB3R Bentaldl dcka,
452 which will di4s#,c 462a, 464a, 466a, 468a, 470a, 472a, 474a, 476a,
| 478a, 480a, 482a, 484a, 486a. |
20 - A jack 500 connects up with a plug on the
microprocessor-based cont.:ol board .12 and carries 30-volt
- DC inputs to that control board. These may include an
IPU signal as controlled by a relay contact 450a, an IPD
_ : signal as controlled by a relay contact 460a, an IP
25 . signal as 'controlled by a relay contact 462a, a DZ signal
as controlled by a relay contact 464a, a 2IS signal as
controlled by a relay contact 466a, and a 1IS signal as
W controlled by a relay contéct. 468a.
A jack 502 on a 1line 470b (presently not used)
30 provides a signal as controlled by a relay contact 470a,
a signal as controlled by a relay contact 472a which
simulates - the door open button being inoperative in
response to a DOB inoperative (simulator fault) signal F3
on line 452, a signal on a line 474b as controlled by a
35 - relay contact 474a in response to a "NOT DO output
doesn't switch" (simulated fault) signal (F4) on line 452
to inhibit the NOT DO output of the controller 12, and 24

RN



renote station 58, and a ground common signal as controlled by a relay’ -
contact 482a as controlled by a fault signal F8 (indicative of OLS
i1l um nati.on) walt&neA¢5 as 4&éntbolledwoy s&! ceéXaly Véontactunameae fhS,

cont act. 416n TeREEnaRs 0K, (ERAE V803 SRYSIETR. L8 M B° WD,
64 previously SeppiYbep i kheoreentroh @2 h(Sigulstedr fauwlt)ar whilch reidle
stations 56, 5§ngg£lrﬁﬁe {._ﬁgo?g viat ‘Be?ﬁlgztﬁﬁeﬁe PeBodEguURg . Si gnal on ‘I i ne

42a i s provided by a ground line e relay contact 484a

control [®d by the FB f |§r94(sPFHV§$‘Fﬁg ‘h sigmal con a Idpeca?sburanéo
car) which mteeﬁﬂﬁbnéhebso aVDEemyuwntactorma m rébfaahbe 9 | fagPt

t t at t t Th ine 40a (L sel ves
s one si gnal PiFRARoFd; danddeakive o Js FefehBAge)son dihe 42 e
other leg (L1)inG6ke the LNSr faathre! (:hb&dramnﬂ:spntmagaﬂaleﬁﬁ o,
36 of the f F 48 jeC% esc.
Si gﬁal S gn ?Fn%gfggh 36 'gzsﬁgghicﬁxu p‘r‘] \r?e 4%%43{&@’6%@#’ él%i?gne
42 provi@es a gmma | i4%0a | ine ﬂﬁﬁlﬁmﬁﬁ dte tefanly pignalin&7 i (Regste
provides the 3gtatibn ﬁbgnsl ino gﬁakiv% yd ole? 19 52 AUHAGH %ﬂeddwaﬂmh

relay contacts 486 con rel 486 which .is in turn contrqglled by
fault signal Fgeﬂﬂ i né i il agFﬂB“er o SONPAR,: BAPAL (BBt he
hoi st way. Theonpeonednhy ahumlfmleoatgcal 483=xcasvatontrobbed byc data

the symptoms BfusbcRishad 78l (Fiadiicied oF '0F8 wliiRar'itn)’ S (Eind" ©
Fig. 918 an |4$2|stv'hd-f—'ibn when aeleckedii sildorkkiuminateyoLs, &4 o(Eig. o

faul ts which gy, be simul ated by causi ng vari ous. conbi nati ons of sw tches

352, 354 to be effect It will be noted that ea h. switch is capabl e of
provi di ng %ack 506 provides the DOL gnal as controlled by

the relay contact 416a..
A jack 508 provides 30_ volts DC on a line 44a to a
20 jack 64 previously described in ‘connection with Fig. 6
for the car call remote stations’ 56, 58 and the remote
‘stations 52, 60. The ground signal on line 42a is-
provided by a ground line 42b through the relay contact
_ 484a controlled by the F6 function (simulating a broken
25 30V DC return to car) which interrupts the 30 VDC return
'in  order to disable all car remote stations and
associated fixtuz_'eé'.' ‘The signal line 40a (L2) serves as
one signal line for the serial link and “signal line 38a \JJ
serves as the other leg (Ll). |
30 ' For the. hall call remote stations 30, 32 » 34, 36 of
"~ the faceplate in Fig. 6, jack 48 prc_:vides the previously
described signals on lines 38, 40, 42, 44. Thus, line 44
provides 30 volts DC, line 42 provides a ground line,
line 40 provides the L2 signal, and l'i;ne 38 provides the
35 L1 signa].. ‘The L1 and L2 signals are provided through
'~ relay contacts 486a controlled by relay 486 which is in
turn controlled by fault signal F5 ‘on 1line 452,

12



10 . four bits to the EPLD 350, and each is thus capabl e of providing up
to 16 different cobinations of switch settings, each of which is shown in

Fig. 9. Upuntil agsoadley d d d%)grb | at

faults, and onIy ?ﬁ‘ﬂ!}g W’E’é;e\%roe shomgx?:ﬁeFlfnégmég Q{O%t‘\%rfumg ﬁg'\?e
al located the vaPPeFationsof| ithis fGPl'Ervmﬁjai‘aa]et effgstivelyn e¥esses hthe
each fault can b@atamiliziesl (1 eneErad) dtéfﬂienhosaéﬁayakhami)oti&lt&rbwin

Swi t ches. For ex %Ie fa 4 F1 ca% be ,simul ate ou?outtl g g ‘2"
%’1 % ,@Hc% ncorr

swi tch™352 (S1)
Si mi el y, 5F1 Mﬁhmﬂmxlmmm&pmﬂmﬁem a "2" fromswtch 352

and a "7" fromswtch 4. this sipuct
flexibility in select |P;1i faul#bs “ ou stﬁgﬁ?’bn‘g élgvag Bé%%%?l %\\*%hcﬁ ta[inns
settings create paaqemmmrva:ainus Z&ultscmmMW - simvda |bure|e@msin9 .
sets of Studentsva‘iii%usf %dmnmoﬁm SPieaiés 3825 354 t8°be W2 Zected.
exhausti ve, but | ncI anon no C si naI gé

o ton | rader -6 noted (KAt Sach ¥IECD( I8, caprbie ot Ropvading
ﬁU_t p;Jt- dgal;an' lttswohﬂﬂFS hﬁ@sb tck> fmgotnpiﬂhsoa ﬂfd)séﬂd:d]étbaltthﬂf;gcipable of
oi st way au roken rn_tLo cara. a
"renote statlon gﬁ‘&@m \F@ x?ﬁ?cfﬁ?;gu %@g#ﬁw é(‘f Pgljﬁd‘
(F8), a "no I PU seg:tilﬂg(,F%achncbﬁa #hbcﬁ4‘isA@lmmpl gnt FigeB" 9% aultlp( mntil
35 | g@? O%éyh o?g‘ivd@é»hfs raoaiﬁmehcmm ngg &mulhated

swi t ches’ 352 one o s se g instructor Insi
unit, out of viefasltehe anddenly -1Doof ﬂ‘% ayre shewh ginEFigw (2. scRs

o e, ' o, | S, At e e o
1I‘Oault on signal P ﬂ& SI{PF&W%E FLor%'i‘éﬁ’r%J 2 Ig%"‘gr ac tﬁ‘y’é K
response to, for sd.mmdtmd shyt cevEra) Sdjififerapti rcth;iuatﬂ;bﬂﬁ pfarr!:lhevmtmm
354 (_82) b_e' ng '&i&%ﬂed.on ﬁor Sex%%%'”fﬁhﬂt 91'1 -gllns bﬁ m&oby _
outputting a "2" from switch 352 (S1) and a "“2" from
20 switch 354 (S2) as well. Similarly, F1 may also be
simulated by outputting a "2" from switch 352 and a "7¢
from switch 354. 1In this way, the instructor can have
 flexibility in selecting faults without "giving away"
exactly which switch settings create particular fault
25 conditions as between different sets of students. |
The faults we have selected are by no means
exhaustive, but include, among others, a "no DFC signal
— (F1)", a "“INS switch made" - fault (F2), a "DOB
| inoperative® fault (F3), a "NOT DO output doesn't switch"
30 fault (F4), a "crossed data lines to hoistway" fault
' (F5), a "broken 30 V DC return to car“ fault (F6), a
"remote station No. 5 inoperative" fault (F7), an "“OLS
illuminated"™ fault (F8), a "no IPU signal® (F9), and a
"no 24V AC supply to LCB" fault (Fl1l).
- 35 As previously mentioned, the various switch settings
of switches 352, 354, one of which is set by the
~instructor inside the unit, out of view of the student,
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sinulate a broken 30V DC return to car fault condition and does this by
havi ng the EPLD det ect the switch 10 -settinngs of switches 352, 354 at

ositions "6" i d rovid - i gnal =
gn i ne 452 f%r ener |2| n e&% ¥ﬁ£§ﬂ w% %@%fu%écgﬁgg§§?0%%4gﬂ

open, ther ebya%ﬂﬁdangetw tbovhscirmmtti@mﬂe materialm provided, j sek 64
goes to the cap @dlgarticuld®Paglet ebrorﬁmaraudw Ja%ﬁ%ﬁm degnahe
serial link t g mted ar oi%d 15 hou he_invention has b en
shown and desgf a3tk an r%ﬁ?f&i EEPPeﬁ’F dice AR0

shgul d Se underiggeredy irhorespénséedta,n fdm axanpla, thniﬂﬁl; 3sr esm"rf

and vari ous iwONS ti e a

det ai | thereo?gﬂéé %’pn%es%t%ie?.q{; ?%v.\.ntham’ gﬂlg? ng:%is n@z}t? ?%gbﬁ? ?’qt he

i nvention. - pesitionC®a™as. shawn fint Figai rﬂg- de\ﬂhi@ tsmimgmlyd ato '

plurality of b%ﬁiaﬂﬁ"@eﬁr&ﬁéon@W‘ PBEIrataLh’ to Séapd ?
i nput si gnal s si.nulator, responsive to_sai gpp S| gna s for
§-%Pn e

provi ding a phhfal 4eesofthimqiky oﬁ"é’i%l dEPRD; véeﬁﬁcﬁ ¢ spwibehg
plural ypy of §eﬁuiﬁ§sddf féwitdtilid | 952, 354 @OPpOSEELOhsbaEed Andt-:s-

control, respon5| o _said condition Si for_providing a urallty of
10 comandFePBR é ﬁi&'eﬂf“g % nﬁfé«g‘% l?"regg H’SWW‘?
signals for pllbnedlm afer uenergizihgourelay sighalwhiamdin turm| causeé _
out put devi ce ORSALE P Dct?élf ?’Héh n

condi tions byégg{:géemq?‘%a i ng 1 ni'or ma |ori ggﬁbé'mé ???é‘ﬁfsﬁ%lge?n
further conprei kje f"zﬂﬂlt"-sel Becallh baks Jask v geengte the tcaxy geall

wher ei ggsai d ﬁéﬁa{:at %t&ﬁdﬁpoaaavetﬁe aick fsobt praifdesd Othe ONegiag \g
or nore of sa ouLguLh nal Eef or boaggnif esti ng a condltlon i ndi cati

of said fault imited car
Although. the invention has. been shown and described _

with respect to apreferred: embodiment thereof, it should

be understood by those -skilled in the art that the

20 for_eg'oing'- and various othe_r.f changes, omissions, and
. . additions in the form and detail thereof may be made

. therein without departing from the scope of the invention.
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3. The device of claimlor 2, further conprising: a test tool, responsive

to data signals stored in said mcroprocessor-based. lift. control for
provi di ng di splay signals indicative of sELAIMSl ated 1ift 10
conditions. 4. The device of claim1, -2 or 3,wherein said i nput devices,

simulator, mcro ro§$5f%%g gegniéét §9¥ééol 9g£ { devi ces are

packaged in a porta PRI nTh deV|c substantially as
herein- before descra beplwrabityf ecdncelnmit h e¥LepPanfiPrtg PrANLtIRg - 24

) kﬁf 5 corresponding plurality of input signals;
' ' a simulator, responsive to said input signals for
providing a plurality of condition signals indicative of
a corresponding plurality of simulated lift conditions;
| a microprocessor-based lift controller, responéive to
10 said condition signals, - for providing a plurality of
command signals wherein said simulator is responsive to
said command signals for providing a plurality of output
signals; and ' _ '
a plurallty' of output devices, responsive to said
15 output signals, for manifesting said conditions by

\“j_ displaying information.
2. The device of claim 1, further comprising:
fault selection means for providing a fault signal,

20 wherein said simulator is responsive to said fault signal
for providing one or more of said output signals for
manifesting a condition indicative of said fault.

3. The device of claim 1 or 2, further comprising::

25 a test tool, responsive to data signals stored in said
microprocessor-based 1lift control, for providing display
signals indicative of said simulated lift conditions.

R,

4. The device of claim 1, 2 or 3, wherein said input
30 dev1ces, simulator, mlcroprocessor -based 1lift control and
output devices are packaged in a portable case.

5. A lift training device substantially as herein-
before described with reference to the accompanying
35 drawings.
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