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BACKGROUND OF THE I-NVENTION  Technical "Fiel d This invention
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BACKGROUND OF THE INVENTION

Techmcal Field
This invention relates to elevator control systems and more partxcula.rly, to such

systems including a remote control for transmitting elevator command signals.

Descrxptlon of the Prior Art _
Remote control arrangements for transnuttmg command 51gna.ls in elevator
. . systems are known. See, for example, U.S. Patent 4,673 911 issued June 16, 1987,

' entitled "Elevator Remote-Control Apparatus" to K. Yoshida; U.S. Patent 4,979,594,
issued December 25, 1990, entitled "Method arid Equipment for the Securé and
Convenient Input of Control Commands, in Particular in Lift Installations” to G. Begle, et

‘al.; U.S. Patent 4,655,324, issued April 7, 1987 entitled "Method for Privately Controlling
an Elevator" to G. Meguerdichian, et al.; and U.S. Patent 4,685,538, issued August 11,
1987, entitled "Remote Call Registration System for Elevater" to H. Kamaike, which a're'
all hereby incorporated in their entireties by reference. '

‘ Also, elevator cars are typxcally installed and electronically controlled (conﬁgured)
i groups. A group is a number of elevator cars available to answer hall calls registered
through a pamcular set of hall call buttons. The buttons are loea;ed in halls at particular
floors in a building. Electronic contfollers for cars in a group are located typically in a
machine room of the buildixig. See U.S. Patent Nos.: 4,497,391, 5,202,540; 4,363,381,.. -

and 4,401,190 which are all hereby incorporated in their entireties by reference.



Al s0, elevator cars are typically installed and electronically controlled
(confi gured) I n groups. A group is a nunber of elevator cars available to
answer hall calls registered t hrough -a particul ar set of hall cal

buttons. The buttons are located in hal4s at particular floors in.a

buil ding. Electronic controllers for cars in a group are located typically -
in a machi ne room of the-building. See U S. Patent Nos.: 4,497,391, o
5,202, 540; 4, 363, 381, and 4, 401, 190 which are all hergbz i ncorporated in
their entireti egfdweves e presant inventor believes that improvesmenisin the pdomartarent
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present invention to permt reconfiguration of an el evator car group via a
renote wireless transmtter. According to the present invention, an
el evat or cOSUMMARY OFEHREEN VENTION: : 1. A renote control
transmtter. The transmitter. has,, e.q.,. a tel ephone style "
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receiver Io?}%‘%a%%-%éébﬂévﬁa;#fé&boﬁ?ton s|3‘H>i;.ure pl ate where the Up and Down
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3. -G oup reco_nf_i?ura'tion software stored in a controller (includi ng. for

exanpl e, . Aremate eonsil Geaumipes. i trapsmuitenhas. 8 chielephape sty 4.

A display (such as,an el ect L um nesEe ' - FL el k-her in
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# button a first ti > dpkigdl §ichias inflaead at eg@i&nith es and sends a

uni que and encoded ﬁﬁgﬁqﬁlﬁ i.g det ect ed&gy the receiver. The signal is
: 2. A receiver located on the hall button fixture plate where the Up and Down

keypad

buttons are currently located and/or on the Car Operating Panel (COP).
3. Group reconfiguration software stored in a controller (including, for example,
a microprdcessor) for an elevator 6ar, and _
4. A display (such as an electrofluﬁﬁnescent display - ELD) located either in the
éar, the lobby, or any hallway. _ |
Pushing the, e.g., # button a first time on the transmitter keypad generates and
sends aunique and encoded signal which is detected bythe receiver. The signal is
translated by the receiver tc; a correspondingly unique and encoded signal which is placed
on, e.g., a remote serial link (RSL) of the e_levator' systemand sent to the electrq_nic
controller for the elevator car. The controller is in an electronically communica.tive .
relationship with other controllers for other cars in all groups. Each controller includes
decode logic to detect or recognize not only the unique # signal, but also all other
.command signals from that particular transmitter. When recognized by decode logic, the
~ #ssignal is detected by.a'nd invokes the group reconfiguration software stored in the -
controller. The group reconfiguration software responds interacfively to each of the
command signﬁls sent from the tranSrrﬁ_t_ter. A first response, e.g., causes a menu to be
displayed on the ELD. The opérator, thereaﬁex;, presses the appropriate 0..9 number key
to select a menu item such as “RECONFIGURE GROUP.” This selection is again pa‘sséd '



transliated by the receiver to a correspondingly uni que and encoded si gnal
which is placed on, e.g., a renote serial link (RSL) of the elevator
system'and sent to the electronic controller for the elevator car. The
controller is in an electronically comynicative relationship wth other
controllers for other cars in all groups. Each controller includes decode
l ogic to detect or recognize not only the unique # signal, but also al

other command signals fromthat particular transmtter. Wen recogni zed by
decode logic, the # signal is detected by and invokes the group
reconfiguration software stored dn the..controller. The grou '
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groups and ccu be executed the next tine all cars in reconfigured -
groups are idl e. Further and stiliotheeobjestsiofsthe ptesertlimventiby will becofet he present

~invention will become nore, readi Iﬁl %p arent in view of the follow ng.
det ai | ed de&are FRAAB2RAIESSL inaviesk of the @ﬁ]vun&fi%#%qswm%wlmt@!mg drawi ng, -
I n which:

conjunction with the following drawing, in which:

BRIEF DESCRIPTION OF THE DRAWING

Fig. 1 is a block schematic diagram of an elevator system according to the brior

art:
Fig. 1A is a schematic diagram of an operational control subsystem (OCSS) shown
inFig. 1; | | S
Fig. 2 is a diagram of another elevator system according to the prior art;
Fig. 3 is a block schematic diagram of an elevator system according to the present
~ invention; _
Fig 4 is.a schematic diagram of a trahsmitter - receiver arrangemenf. of the present
invention; | |

Fig. 5 is a more detailed block diagrafn of a portion of the invention of Fig. 3;

Fig. 6 is a series of screen interactive displays caused by fhe reconfiguration
software of the present invention, and | | -

Fig. 7 is a high-level logic flow diagram explaining typical operations of the group

reconfiguration software according to the present invention.



BRI EEF DESCRI PTI ON OF THE DRAW NG Fig. 1 is a block schematic

di agram of an el evator system according to the prior art; Fig. 1A
‘is a schematic diagram of an operational control subsystem (OCSS) shown
inFig. 1; Fig. 2 is a diagramofy another el evator system according
to the prior art; Fig. 3 is a BbBllock schematic diagram of an

el evator system according to the present invention; Fig 4is a
schematic diagramof a transmitter - receiver arrangenent of the present -
i nventi on; pETAILEDDESCRIPTION'OFTHEPFREFIRREXEMBODIMENTS AND BEST of
the inventi Fig. 3; Fig. 6 is a series of screen interactive
di spl ays causéd by the reconfiguration software of the present invention,
and Fig
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di scl osur e ifdorperatedrteyein by esferenct inMatentitetyNo. 4, 363, 381, issued Decenber 14,

1982, entitled "Relative System Response El ?vat or Call Assignnepts” to J.
Bittar is incorgogal 5@ Heskedingm thekdepictaan sl¢vaiar sysiem of agype described i ¢ 1
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descri bed the present invention. Fig. 2 shows an alternative group control arrangement as described

in the '381 patent to Bittar which can also be modified to praétice the present invention. -
As shown in Fig. 1, an elevator group control function may be distributed to separate data
Processors, such as microi:ro‘cessors, on a per elevator car basis. These microprocessors,
referred to herein as. operational control subsystems (OCSS) 101, are coupled together
with a two-way ring communicétion bus 102,103. For the illustrated system of Fig. 1, the
elevator group consists of eight elevator cars (CAR 1-CAR 8) and, hence, includes eight =
OCSS 101 units. Each OCSS includes a CPU, VO ports and volatile (RAM), and
nonvolatile (ROM, EEPROM, eté.) memories, all interconnected by suitable buses not
shown; see Fig. 1A, l '
' For a given installation, a building may have. more than one group of elevator cars.
Furthermore, each group may include from one to some maximum specified number of
elevator cars, typically a maximum of eight cars.
As shown in Fig. 3, the elevator system of Fig. 1 has been modified to include two
logically separated four-car gfoups, the group reconfiguration software, rémdte
transmitter 10 and a display 25, as all hereafter described. '
Group 1 (cars 1-4) and Group 2 (cars .5-8) are logically separated into groups by
~ any appropriate software which forms part of or may be separate from, for example, the
| Qoup reconfiguration s;)ﬁware suitably stored in each nonvolatile memory of each OCSS;

see Fig. 5.



in'the '381 patent to Bittar which can also be nodified to practice the
present invention. As shown in Fig. 1, an elevator group control function
‘may be distributed to separate data processors, .such as m croprocessors, on
a per elevator car basis. These mcropraqcessors, referred to herein as
operational control subsystens (OCSS) 101, are coupled together with a
two-way ring comruni cation bus 102, 103." For the illustrated systemof Fig.

1, the elevator .group consists of eight elevator cars (CAR 1-CAR 8) and,
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106. El evat cshowarin Big Bons, |ights, and switches are coupl ed through sinilar
renote stations 1Q7 .and serial links 108 to {he S:101. - El evat r
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communi cation links and the |i ke, as just descrj d . : _
' system. ‘The Joad measurement in turd is sent {0 the 68§S 101. DCSS 111 and MCSS

112 are preferably embodied within microprocessor systems for controlling the car door -
operation and the car motion, under the control of the OCSS 101. ‘The MCSS .1 12 also

" works in conjunction with a drive and brake subsystem (DBSS) 112A. |

A car dispatching function is executed by the OCSS 101, in conjunctidn, for

example, with an advanced dispatcher sﬁbsystem (ADSS) 113, which communicates .with '
each OCSS 101 through af information control subsystem (ICSS) 114." By example, the
measured car load is converted into boarding and deboarding passenger counts by the
MCSS 112 and sent to the OCSS 101. The OCSS 101 subsequently transmits this data
over the communication buses 102,103 to the ADSS 113, via the ICSS 114. Also, by
example, data from a hardware sensor (not shown) mounted on the car's door frame may
sehse boarding traffic, and this sénsed information is provided to the car's OCSS 101.

. Assuch, it canbe seeﬁ that the ICSS 114' functions as a communication bus
interface for the ADSS 113, which in turn influences high level elevator car control
functions and parameters. - - '

The ADSS 113 may also collect data on individual car and gf_oup demands

throughout the day to arrive at a historical record of traffic demands for different time



associ‘ated therewith. For the sake of sinmplicity, only those associ ated
with CAR 3 are shown in Fig. 3. Car | oad neasurenent is periodically
-read by a door. control subsystem (DCSS) 111, which is a conponent. of the
car controll'er system The |oad neasuregent is sent’' to a notion control
subsystem (MCSS) 112, which is also a conponent of the car controller
system The |oad neasurenent in turn is sent to the OCSS 101. DCSS 111 and
MCSS 112 are preferably enbodied within m croprocessor systens for.

control | i ngniehRlsfar esthaiay of teavéekn EhedADSS 1¢3mayalso compenedepredibted demand|  of
the OCSS 101. The MCSS 112 al so works in conjungtion with a drive and brake
subsyst em (oB8Sptuthdemand so as to adjugtplevatos sak diPRALHITE S5E¥EISHS toOMR ARt ed by
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predicted demand to an actual demand so as to adjust elevator car
di spat chi ng laedinge SeeFigs.ot ahd &i Fherf toamsimittemréasiver andnggment s afahyicenventicual|

car performance._ . . Various aspects. thi s SS fuynctignal fity are
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19, 1991, © Wbt J,,?eqer FednBhhis Ms@ﬂﬂlgeﬁﬂﬁﬁg%‘?nents found in hand-held radio telephones
o .. are also useable. See, e.g., U."S."Patent Nos: 5,371,783; 5,359,375 and 5,358,238, which

are all incorporated in their entireties by reference. Of course, optical or sonic receivers -

transmitters can, alternatively, be used. Pressing the # kéy a first time, for eﬁ:ample, causes
the unit 10 to transmit a unique and encoded elevator .group reconfiguration (EGR) |
command signal. See Fig. 5. After the unit 10 transmits the EGR signal to the receiver 20
located in the hall button fixture at the same landing, the receiver suitably receives and
decodes the signal in any conventional fashion. The receiver, for exﬁmple, re-encodes the
signal for transmission to the appropriate’ por;ion of the controller such as OCSS: which is
in an electronically communicative relationship with other operational control subsystems
w1thm a group in any well-known manner. See, for example, the previously incorporated |
U.S. Patent 5,202,540. | |

* According to one aspect of the present invention, communication with an OCSS in
another group is accomplished through the fines 102, 103 and conventional |
communication techniques v_qhich may include optional hardware/software interfaces.
Further descriptioné of such techniques are unnecessary for understanding and practicing

the present invention. Those skilled'in the art can readily implement such tecﬁniques in



El evat or Dispatcher Systemusing Artificial Intelligence to Vary Bonuses
and Penalties" to K Thangavel u, the disclosure of which is incorporated
herein in its entirety by reference. According to the present

i nvention as shown in Figs. 3-7, a w r'e_l,e;ss transmtter 10 having suitable
har dwar e and/ or software for generating uni que signals, encoding such
signals and transmtting such signals via, for exanple, radio frequency
(rf) carrier, conmunicates with a receiver 20 located in a hall button
fixture at an el.evator floor landing. See Figs. 4 and 5. The rf
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I ntroduced tor}rp%ﬂgpms accérding to the EGR routine of the present invention as shown in, for

example, Figs. 6 and 7. Figs. 6 and 7 include a third four-car group, i.e., Group 3. That
routine interacts with the .group control/identification porﬁons of well-known &ispatching. |
software such as the RSR routines disclosgd in U.S. Patent 4,363,381, previously -
incorporated by reference. The EGR routine causes such group ID portion of the '
software to add or delete particular cars to or from selected group(s). Also, the screen
information of (e.g., screens 1-5) is stored and, responsive to suitable signals, modified
and outputted to a displaif 25 (Fig. 5) as explained in Fig. 6 and Fig. 7. Upon receiving a.
final command signal to end a reconfiguration session, the EGR soﬂ:waré queués .t'he
group reconﬁguraéion request and auf-omaLtically communicates such request for queuing
by all controllers of all groups. In view of the instant disclosure, those skilled in the art
will readily be ablé to code the routines of Figs. 6,7 for interaction Qith known dispatching
software sfore'd in same/diﬁ‘ef_ent elevator group(s), and otherwise to implement the

present invention.



e.g., the OCSS for car 1 to be communi cated and executed at a proper tinme
by all appropriate OCSS's in all groups. Each uni que signal conmmands
-correspondi ngly uni que function(s) in the elevator group reconfiguration
(EGR) software. The ECGR software includgs instructions for fetching,

di spl ayi ng and nodi fying group configurdtion data (e.g., car and group ID
nunbers) stored in conventional dispatcher software such as that taught in
‘the '381 patentto Bittar. The comruni cation/control software is ‘separate
fromor may be part of the EGR software-and is stored in each OCSS nenory.
The comruni cati on/control software controls comuni cation to and from each
group reconfiguration (EGR) software (Fig. 6, 7) stored in each OCSS of
each group. See WHile tRededuas béenabawb40d described whatdhatQreent eesisideesd preferred

har dwar e or software decode | ogic (e.

e S RSL d de, . i whi ch
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in, for exanplifcoge d}?cheTﬁ'eﬁﬁﬂin%ntiﬁng&hiclﬁslﬁﬂtﬁeﬁﬁﬁued lonlyebyethe bppeddédelainsar -
group, i.e., Goup 3. That routine interacts with the group
control/identification portions of well-known di spatching software such as
the RSR routines disclosed in U S. Patent 4,363,381, previously

i ncorporated by reference. The EGR routi ne causes such group |ID portion of
"the software to add or delete particular cars to or fromsel ected group(s).
Al so, the screen information of (e.g., screens 1-5) is stored and,
responsive to suitable signals, nodified and outputted to a display 25
(Fig. 5) as explained in Fig. 6 and Fig. 7. Upon receiving a final command
signal to end a reconfiguration session, the EGR software. queues the group
reconfiguration request and. automatically communicates such request for
gqueuing by all controllers of all groups. In view of the instant

di scl osure, those skilled in the art will readily be able to code the
routines of Figs. 6,7 for interaction with known di spatching software.
stored in sane/different elevator group(s), and otherwi se to inplenent the
present invention. : | : i



Wil e there has been shown and descri bed what is at present considered
preferred enbodi nents of the present invention, it wll be apparent to
‘those skilled in the art that various changes and nodifications nmay be made
therein w thout departing fromthe spirigt. and scope of the present

I nvention which shall be limted only by the appended cl ai ns. _

-9- What is clained is: -1, An el evator control system
conpri si ng: : an el evator car, _ a controller
associated with'said car, said a controller including an electronic
processor ﬁgm;dq a menory, a dispatching routine for controlling

“di spat chi ngwggﬁggl ca?' stored within said nenory, an el evator group
-reconfiguraiion (EGR) routine stored within said nenory, said EGR routine
i ncluding instructions for detecting at |east, one EGR command signal, and
for processing shid EorelesHAneantegl geFam, cORPESINGSt ruct i ons for processing
said EGR command signal ,including instructions for renoving said

di spat chi ng routine f%?#vrcag?{t%l ling said car; a portable
transmitter for generatédiblieRshsédias Withishiddas 3hid aRGRreMeFTRdGMAS &#0al . and
a receiver for receiving said EGR signal, said receiver being Coupled to
sai d cont r oéleetranic processor confiected to/ memoryph dispatching acutine fomeontroling| ai m 1,
wher ei n saigistr%lgn(i,ft-te i ncl udes, . '

patc said car stored within said memory, an elevator group reconfigiration
(EGR) routine stored within said memory, said EGR routine including instructions for
detecting at least or'1e EGR command .sign_al, and for processing said EGR command
signal, said instructions for prbces'sing said EGR command signal including.instruct'ions
for removing said dispatching routine from controiling said car;

a portable transmitter for generatih_g and transmitﬁng said EGR command

signal, and
a receiver for receiving said EGR signal, said receiver being coupled to said
controller. | | ' ' |
2. . Acontrol 'systeﬁl as cIaimed in claim 1, wherein said transmitter includes

circuits for encoding said EGR command sig:ial.

3. An elevator control system as claimed in'c_laim 1, wherein said transmitter

is a radio frequency transmitter.

4. . An elevator control system as claimed in claim '_l,- wherein said transmitter
includes means for generating and transmitting a plurality of unique EGR command

- signals.

s. An elevator cbntrol system as claimed in claim 1, further comprising a hall

' call fixture coupled to said controller, said receiver being connected to said fixture, = -

* C L M S *



circuits for encoding said EGR command signal . 3. An el evat or
control systemas clained in claiml, wherein said transmtter 1is a radio
frequency transmtter. 4, An el evator control system as
clained in claim1l1, wherein said transm.,jter includes neans for generating
and transmtting a plurality of unique é command signal s.

An el evator control systemas clained in claiml, further conprising a haI
call fixture coupled to said controller, said receiver being connected to
“said fixture. : -10-

6. An el evator control systemas clai:zmed in claiml1, further conprising
a car operating panel coupled to said controller, said receiver being

connected to said panel.
. 6 An eIevator control system as claimed in claim 1, further comprising a car

operating panel coupled to said controller, said receiver being connected to said panel. .

I



