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5230624'TRAPNING~DEVLCE Technical Field This invention relates to training
devi ces and, nore particularly, to lift training sinulatoP - 27

Background Art Ih the |ift industry, it is inportant to a még ‘#ry to

i ncrease the technical conpetence offRAERNINS \DE¥IGBIrce. A nmjor problem
however, is that in order to conduct on-the- job training, it is often
necessary to "borrow' a lift car 10 froma custoner and thereby cause
hi m i nconveni feehrileal oFieldi ce degradation. To alleviate the problem a
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I n-car passenger operating panel, and other sinulated indicators is

di scl os in an _ Paten Application No. 89 303 545.1. The lift
tralnlnggdeV|c a%ﬁ%ﬁ?ﬁ%@ gr I croprocessor-based sinulator of a relay-based
20 lift systemIm thedifhlindestryhiith imsinpercant ¢d hdwaylsyta:y to
student in co t o] hj | oyer.
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faced
simulative of actual hall landing pushbuttons and lanterns,

a simulated in-car passenger oper_atlng panel, and other
simulated indicators is disclosed in European Patent
Application No. 89 303 545.1. The 1lift training device
provides a microprocessor-based simulator of a relay-based
20  1lift 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 the opportunity for student inpyts in
_ the nature of hall calls, car calls, inspection modes and
et 25 various other conditions simulative of conditions in a
relay-based 1lift systen. In response to the student's
inputs, the simulator provides outputs which the student is
required to interpret in order to successfully "trouble-
shoot" a simulated "“problem" which may be entered by an
30 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 lift
system, involves a degree of engineering and programming
35° which is of relatively manageable proportions. When faced
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with the task of producing a simlar sinulator of a m croprocessor-based
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with an -actual, full-scale, mlcroprocessor-based lift
20 controller. The students would 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.
A similar simulator could be made to train servicemen
25 on a full-scale microprocessor-based 1lift cormtroller
mounted on wheels. Such would be portable between training o
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
opportunity for the instructor to hook up an actual
software service tool to the actual 1lift controller for
demonstration purposes, such a tool would ordinarily be
35 used only in his hands and would not be generally
accessible to all the students who might merely watch the
instructor's actions and each might not follow completely



2. the matertals presented, due to the pace of instruction conceivably
being too fast for sone..Mreover, it would be quite burdensone to assenbl e
the sinulator at each site and to transport it, due to its weight and bul k.
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students at once ho use a servicet wth each Ravi ng a service ool
in his hands %@stm@tm §§Hﬂ-é Eprcup at vddegcaamera enks -anservieei hgol

al though theconnected to the PC board and have a large video display
presented to the «class of student servicemen for
demonstrating the various modes of accessing the software
20 ~ stored on the printed circuit board. Although the various
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
25 would lack, however, the functional capabilities as™W&ll as
the kind of “hands-on" feeling that would be offered by a
full-scale simulator, such as previously described, but at
substantial cost.-
To carry the foregoing one step further, a special
30 power supply could be designed to be capable of powering
numerous 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 -
35 combination still would not have the capability of
demonstrating sensing, resulting control actions, and tell-
tale displays before the eyes of the students.



35 conbination still wuld not have the capability of"
denonstrating sensing, resulting control actions, and tell- tale displays
before the eyes of the students. -3- Di scl osure of Invention The object
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blocks in a microprocessor-based lift controller wherein a
volt meter or volt-ohm meter may be used to check actual
voltages, resistances, or both.

20 In further accord with the present invention, the
microprocessor-based 1lift controller may comprise a printed
circxi_it board for an actual controller having a
microprocessor and memory mounted thereon.

In still further accord with the present invention,

25 the microprocessor—based lift controller, e.g., a
microprocessor on a printed circuit board, the simulator
software or logiec, or both, and input/output devices may be
packaged in a case which provides portability.

In accordance .still further with the present

30 imiention, the microprocessor-based lift controller may be
of the type that contains software which may ordinarily be
accessed by a special service tool which is used as an aid
in making various changes to the lift system (in the
software) and for diagnosing various problems which may -

35 arise in a lift system.' In such a case, the tool may be
plugged into the controller and the student may thus be
trained to use the tool on thé simulator.
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accessed by-'a special service tool which is used as an aid in nmaking
various changes to the |ift system (in the software) and for diagnosing

vari ous problens which nay 35 arise in alift system |In such a case,
the tool may be pl ugged |nto the controller, and the student may thus be
trained to use the ggols HESTRRY afE6Pord  with 'thepresent: Hawventdomn
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carrying vol tggsh’butimhstsmub&tmvétagdmlhaialmlliutmmara plurality of
term nal car call buttons simulative of an in-car operating panel,
a floor indicating device indicative of which floor the car
- is at, a speech module for annunciating messages, a
20 control panel which may include various switches and
indicators simulative of various lift conditions and a
display which may simulate lift and car door position and
motion. '
By utilizing an actual microprocessor-based 1lift
25 controller in conjunction with logic simulative of’TTc':'istway
— ‘signaling devices and a human interface in the form of I/0
e devices, including terminal blocks carrying voltages
simulative of voltages that would appear on actual terminal
blocks in an actual controller cabinet, the task of
30 producing a simulator for a microprocessor-based 1lift
‘system is reduced to manageable proportions, while still
providing a very real simulation. Further, by
incorporating an actual 1lift microprocessor controller
(without cabinet, wiring, etc.), simulator logic and I/O
35 devices in a portable case, a student can actually be
loaned the case to take home and study at his own

convenience. . This takes away the need to spend large



bl ocks in an actual controller cabinet, the task of 30 A producing a
simulator for a mcroprocessor-based Ilift systemis reduced to manageabl e
proportions, while still providing a very real sinulation.
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reduced cost In tralnlng and _interruption of service, These and ot her
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nore appar efifoublésgbdbthg techniques relating to the interface
between the "controller" and the "wiring" external thereto.

_ Thus, the present invention provides the 1ift industry
20 with a tremendous training advantage over prior practices
- and will résult in an increased level of sophistication in
the service force as well as reduced cost in training and
interrﬁption of service.
These and other objects, features and advantages of
25 the present invention will become more apparent in~T¥ht of
.~ the following detailed description of an embodiment
thereof, given by way of example only, as illustrated in
the accompanying drawingsg.

Brief Description of the Drawings _
30 Fig. 1 is a schematic illustration of a 1lift
simulator, according to the present invention.
Fig. 2 is an illustration of a prior art lift system
which may be simulated by the device of Fig. 1; -
Fig. 3 is an illustration of a training device
35 according to the present inventioné and
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the foll ow ng detailed description of an embodinent thereof, given by

way of exanple only, ‘as illustrated in t he accorrpanyl ng draw ngs. Bri ef
Descri ption of the DraW| ngs 30 Fi gd_ 1 schenat i C t
illustration ft sl to A res i nvention.
Fig. 2 is an i I I ust’r ‘#on o %l%?tgff&{ii #‘?9 gFEEﬂXﬁFCﬁ’ CbEL e uPEt ed
by the device ®¥gFiy: 1; Fig. 3 is an |IIustrat|Qn of a training device
35 according to the present invention; and -6- Figs. 4-8 are detailed
illustrations of portions of Fig. 3. Fig. 1 illustrates a training device
10, according to 5 t he teachings of the present invention, wherein an
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out put Ikvi ces® ZBl‘Pﬁﬁlé)EXeﬂfatﬁJeﬁf@)]ystﬁ@ Fndij\ﬂﬁtju%ﬂ froed RIuxalbtyiepf
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each of which i N erc Tin Yoi n
betvveeri'-5|nter<ﬁ§? rol s:Lgnals on line 14 w111 typically cause the

simulator to provide a number of output signals on a line
24 to one or more output devices 26 for observation by the
individual student or to other output devices, such as a speech
module 28 for simulating the announcement of wvarious 1lift
20 - conditions to in-car "passengers" or a plurality of electrical
terminal blocks 30 which will carry voltages which simulate
voltages on actual terminal blocks within an actual lift
controller. In an actual lift controller, terminal blocks
each have a plurality of studs, each of which is Eﬁﬁcally
- 25 used as an interconnecting point between internal
N~ controller wiring and wiring external thereto. _The
provision of terminal blocks with simulated voltages on the
studs thereof, according to an’ important teaching of the
present invention, provides the student with a unique
30 opportunity to learn an important part of how to use a lift
wiring diagram, particularly at the control'ler—hoistway
interface. The individual student may utilize a volt meter
or a volt-ohm meter (VOM) to test the voltages or -
resistances of various points on the terminal blocks.
35 A test tool 32, which may be a hand-held tool, may be
provided to the individual student in order that he may



controller wiring and wring external thereto. The provision of
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line 64 tot roma u an energ
VFCU 48 provides power on a line 52 to a llft hoist motor

54 which is coupled by means of a coupling 56 to a
20 tachometer 58 that provides a speed feedback signal on a
line 60 to the VFCU 48. Current feedback may be provided
as well on a line 62 to the VFCU 48. AC power is provided
on a line 64 to the VFCU 48 from a utility or an emergency
power source for conversion to DC, typically prior to

25 conversion to VFAC. e
A position transducer device (PTD) 66 provides -
leveling and door zone relay signals on a line 68 to relay o’

logic 46, and inductor signals on a 1line 70 to the
controller 36 for indicating passage of the car past a
30 floor. The relay logic 46 is also in communication with
the remote stations 40 by means of the serial communication

link 38, previously discussed. |
Thus, the broad features of a prior art
microprocessor-based 1lift system have been shown and are of
35 the general type that needs to be serviced by competent
servicemen and which the training device 10 of Fig. 1 is
designed to simulate in order to enable the effective
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‘power source for conversion.to DC, typically prior to 25 conversion to
VFAC. A position transducer device (PTD) 66 provides |eveling and
door zone relay-signals on a line 68 to relay |ogic 46, and inductor
signals on a I|ne 70 to the controller 36 for indicating passage of the car
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connecti on V\nctdmiécg;ldn vacuemlghan, tdxcelmsttnatolth&ZtlestnmboihBWnllsnnEtg

3. W h I
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Rr,half of adiaid ale a%‘efh SSHTRN 9@ .2 h'ﬂléﬁdpfééeggékdbﬁhg@ 19k¢t he
| cants haVI'W% Part A9693A. The LCB_ 123 .1 s one of lurality of

ci rcwlt boar FORFh 28 | ks esboyn mmaueted é’aﬁé‘lﬂh Ehﬁorﬁ‘? | PaLE RFhaas
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lift or SPEC,‘SP k flcants having Part No. A9693A. The LCB l2a is one of
a plurality of circuit boards which are inserted in a card
cage in a controller, such as the controller 36 of Fig. 2
20 which may be an Otis Lift Company MRQ lift or SPEC 60 lift
- system controller. Such boards may include counter board
(CUB), a speed check and input/output board (SC I/0), and
a ring car board (RCB). Be that as it may, such details
are not particularly important for underst’and_;i;r_l_g the
25 present invention which utilizes a microprocessor-based
lift control, such as the LCB, but which
'may cover any éuch “prains® of a lift system made by any
manufacturer and which in general will provide control
signals on a line 14 in response to real or simulated
30 signals provided on a line 18, and which may or may not be
capable of communicating with a test tool, such as tool 32,

as shown in Fig. 1.
Referring back to Fig.. 3, a plurality of 110 V AC
~output signals on a plurality of lines l4a are provided to
35 a simulator 16a (not shown) under a faceplate 80. The
simulator 16a, in response to the control signals on line
l4a, among other signals to be described below, provides



system control ler. Such boards may include counter board (CUB), a‘speed
check and i nput/output board (SC1/0, and a ring car board (RCB). Be that
as it may, such details are not particularly inmportant for understanding
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22a for sinubatfigy ad, |rnenmmlpa9§enge$hlauttm. :anludlng -a down
pushbutton 22a for simulating an intending passenger at the
sixth "floor" is provided, along with a number of other up-
down pushbuttons 22b, 220, 22d, 22e for simulating
20 intending passengers at -"floors® 5, 4, 3, and 2, °
respectivély. An up pushbutton 22f is provided for
actuation by the individual student in order to simulate an
intendihg' passengerxr at the first floor or 1lobby. In
response to t_he actuation of one of these pushbuttons in
25 Fig. 4, an associated remote station 40a (not shéaﬁj will
provide an appropriate signal on a serial link 38a to the
control 1l2a, which will in turn provide an appropriate
command signal to the “relay logic" 46 and the “VFCU" 48 as
simulated by the simulator 16a which will in turn provide
30 a simulated 1lift car motion by providing output signals on
a line 24a (not shown) to a plurality of lamps or LEDs 82
shown in Fig. 4 arranged in a vertical column. These may
be illuminated in a moving group of several lamps or LEDs
which will simulate a moving car up and down a hoistway. -
35 Car door opening may be simulated by a corresponding
plurality of horizontal lamps or LEDs arranged to intersect
the vertical column at each "floor". These lamps or LEDs
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Sixth "floor" is provided, along with a nunber of other up- down
pushbuttons 22b, 22c, 22d, 22e for sinulating 20 I ntendi ng passengers
at "floors" 5, 4, 3, and 2, respectively. An up pushbutton 22f

i's prfvi g_ed beraCIsaahut%ti?\g]g_aﬁzi nfdx:otiiwl tl%t gdﬁ@t islltu@l’edﬂ:r tsrxo‘ii'tlrﬂll ﬁs@
an intendi ng passenger e firs oor aor | obby. n.respgnse.to the
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renote stationFiga @(poacsoddingiitd theoprdsent dmwentriicat.e signal on a
serial link 38a to ro 2 che.wi ] d '
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si nul ae8 by t Bbownaul Theseldncludeh anrepresentatipnoBidder3@ speed check
simulated |ift r j 0 &l u hONgh S ; [ ot
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vertical col unRIUFRIIEY R BdInalydiingsedepfhaofoihi %gﬁ-éuﬁ'eﬁ’ﬁ'%‘%ﬂ by
Icgrmz or LEDs @hi nﬁnwﬁh& sﬁr%d?itgi%ymimmum&d.mdzﬁi@mﬁw@b&&wf ongb
r door openi nay be .simulated by a corr ondin rali 0
nori zontal | amp8 of LR oA BAn; (OF nadRR A Stabet . nedotiG- o Afn
"fl oor"10Theseprenjiousilyl ERplaihned, thef$C EK/Onboard dnterfades with thoth
st udent shoul d nge o t r trgdf o T ' in
Fig. 1, accordltir}g F'ggt %éap{rzggen é?n%%o%ﬁiﬁﬁﬁng%ﬁﬁﬁé%g%w%
addi ti onal out Big-devi cBRegidentity ehdhe simmads ildantddLied &y dagk andon

84 of a speed ghgclaibrdPoh/ eHePEc PP26 drepreseta®4onMi £ hat-8C AT
plurality of s | ,li,nes,. eac whi ch i s, represengg&ligédan, LED and _an

i dapti fying al Iﬁagﬁﬁféﬂﬁé mcﬁgﬁgfﬁlccﬂ"}%ﬁftwﬁef with ofhei 348 a
si gnal mBenDNi gepreéent@tion e \dniistlye expliai beardt bepSesehCakdand shown
Shown | Fig 37 AT agin ity TBRS nand grarbibe | 68! pET) Wt n
number s on t heaBprbp®inger sdgnadt forn 8iluminatiingerne cenimdredhyches RS
menoni cs integkaging Whd thek-E8entation 84 corresponding to the
energization of a corresponding signal in a real system,
20 such as the prior art system of Fig. 2 at the appropriate
time in order to simulate, for the individual student, the
actual signals that would be encountered in a real
installation. Thus, the student will observe, for example,
one or another of an encoded speed command (SPO,SPl) being

25  illuminated to simulate a mode command signal beinpg sent
from the 1CB 86 to the SC I/0 "board" 84.
At Similarly, referring to Fig. 6, various signals which

may exist on lines 42, 50 as shown in the prior art system

of Fig. 2 may be illuminated one or several at a time to

30 indicate the activation of the respective signals whose
mnemonics appear above associated LEDs in Fig. 6.

In order to provide input devices 22 of Fig. 1

suitable for simulating an intending passenger within a

lift car, a simulated car operating panel 223 is provided

35 as shown in detail in Fig. 7. There, various floor

pushbuttons 1-6 allow the individual student to simulate

the selection of a floor where an in~car "passenger" wishes

- 11 -



15 representation 86 and the VFCU board representation shown i-n Fig.
5. Thus, the sinulator 16a will provide an appropriate 'si gnal for
illum nating one or nore of the LEDs within the representation

correspondi wiggn th e n
system 20 %, ?ubch QIQB bfglr)?g?bgr?géyg?ggnéﬁg EI %ﬂqﬁ%ﬂ@é appc}%iﬁ'ﬁ
time in ordWW%lm}ﬁPeo JFORFTe | HAYy iR sﬂﬁnendlng‘hepracthal Jsugnal s
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observe, for exa?ﬁfeﬁﬁ one_ or a%ﬁ her of an encoded ieed comrand ( SPO, SP1)
bei ng 25 il Y PN hf dt29-a Srode tabiley faanit fxom
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Fig. 1 suitable for sipulating an intending passenger within a Iift “Car,

si mul at ed cRFe§SAY nﬁ°15%ﬂ%@r 2588 | €Wl @y AdAB5 operaginshpaneh, ddiax | in
Fi g. 107. érample.various floor pushbuttons 1-6 allow the i nd| vi dual

st udent to SI rrul ate t el e of a floor e _an_in-car_"passenger

wi shes ?ﬁ' E‘r %de e GO, ﬁé ssmP?ﬁﬂeSSHHUnt eﬁn%pm nts
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preferred embodi ment thereof,
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"it shoul d be understood by those skilled in the art—that—the fdregoi ng and
various other changés, om ssions, and 15 addltl
detail thereof mmay be made therein without departl n ﬂﬂwm!ﬂ " m)“ilof t he

i nvention. - 12 - CLAI M5 *  CIAIMSS * 1. L NImg sdewi ce
simul ative of a lift systemfor use by a student, conprising: a plurality
of input devices for actuation by said 5 student for providing a
correspondi ng plurlal ity (tﬁailrlipmg §ﬁ§n§lesSl§uéBﬁW&t of, arkspbreystencfeni d
i nput  si gnal $;fedh P raO\gﬁ;u t_a Hidihpf condition si gnal s indicat | ve of
a correspondi ng pIura Ity S|nulated 7 ft, conditions;

mi cr gy ocessor - baﬁdpl‘ilﬁlé'ém P&l inpWspdeeicest Foxaj W%%Hi?FoPYm Ws
for previdi ngtuddny afot yp%vsamﬂgnd G R Sp IRET 18y nFmrdlilt[wl&E O{npst

responsi ve to . sai ‘1 command signals for providing a plurality of output
signals; and a plurality of output devices, responsive to said
output signals, fa shmulasbrpg :ses'pibxm:tuh t tonssdid pr:lmptﬂi ngignhtlisortmti on

for said stu rei y f

el ectrical g’r m na V)fgf S ‘%‘Za?plo s:.bt/fgti% ﬁ\qi%qfeédl%ﬂ}et Ion %?E“' %t o

provi di ng 20 corraﬂnqminw @l ity of isimwiated u?aifboq:m@btionssal d I i ft
systeqig 2. A train nﬂle%bescaggaka%g@hl 1 8ft hRIoRitHRAS 0T edpifEiiRed 61N

reference to the acconmpanyi ng drawn -
said condition s:.gnals, for prov1d1ng a plurality of

command signals wherein said simulator is responsive to
said command signals for providing a plurality of output
signals; and

15 a plurality of output devices, responsive to said
output signals, for manifesting said conditions by
providing information for said student, wherein said
output devices include a pluarlity of electrical terminal blocks
responsive to selected condition signals for providing

20 output signals simulative of actual voltages in said 1lift
systen. -

2. A training device substantially as hereinbefore

described with reference to the accompanying drawines.



