7 3 SEP 2004 1 SPECI FI CATION TITLE OF THE | NVENTI ON: ELEVATOR
COVMUNI CATI ONS APPARATUS 5 BACKGROUND OF THE | NVENTI ON The present
invention related to an el evator communications apparatus. General ipy,5¢p H804
operation panel inside an elevator car conprises a control input unit
provided with destination 10 registration 1L_ | Li an' 10 floor

regi stration buttons and their response lights and an indicator installed
on the top position in the car to indicate The current position of the
car. In the prior art, the control input unit and indicator are enbedded
in a hole fornmed on the wall of a car. Many wires are | ed out of each 15
operation panel according to the nunber of destination floor registration
buttons, response lights and indicator |ights, and are connected to the
appliance box on the top of the car at the ratio of 1 to 1. Fig. 3 is an
external view of the control i ngetcPPI@acporing to the prior art , where
(a) is a front view, and (b) is a side view. In Fig. 3, nunerals 24 to 31
denote destinationefbporyEeygNsENatonen buttons and regi stered fl oor
response lights. Nuneral 22 indicates a door- opening request button, 23 a
door-cl osi ng request BLEVATOR 250MMUNICERT DORS amERARETESSNNel cal [ ing button
20 a speaker

5 BACKGROUND OF THE INVENTION
The present invention related to an elevator
communications apparatus.

Generally, the operation panel inside an elevator car

comprises a control input unit provided with destination
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an indicator installed on the top position in the car to
indicate the current position of thecar. 1Intheprior art,
the control input unit and indicator are embedded in a hole
formed on the wall of a car. Many wires are led out of each

15 operation panel according to the number of destination
floor registration buttons, response lights and indicator
lights, and are connected to the appliance box on the top
of the car at the ratio of 1 to 1.

Fig. 3 is an external view of the control input

20 according to the prior art , where (a) is a front view,
and (b) is a side view. 1In Fig. 3, numerals 24 to 31 denote
destination floor registration buttons and registered
floor response lights. Numeral 22 indicates a door-
opening request button, 23 a door-closing request button,

25 21 a maintenance perscnnel calling button, 20 a speaker



2 3 SEP 2004 2 and a m crophone, 33 a cover for maintenance personnel, 34

a decorative panel, 36 a control input unit proper, 35 a car mall and 37
wiring. Fig. 4 is an external view representing an indicator og SﬂjﬂEL
to the prior art, where (a) is a front view, and (b) is a S|de Vi

Fig. 4, nunerals 51 to 58 denote position indicator |ights, and 50 and 59
show operation direction indicator lights. Nunmeral 60 indicates a
decorative panel, 61 an indicator proper~- 25=-a car wall, 10 and 37 wiring.
According to the prior art, the operation panel proper including the
control input unit and indicator are enbedding in the car wall except for
the decorative panel to ensure that wires are not directly visible in the
car. 15 The followi ng describes the arrangenent and operation of the

el evator according to the prior art with reference to Fig. 2: In Fig. 2,
nuneral 1 denotes Ievator

a gont roll Flr MHESRE Oﬂ?'f 8’? ??ﬁsﬁ%’c?trl %ﬁ’r ﬁ%&%n%ﬁ gﬂer%%g@eodx 3
t :
cont ol {ﬁpufru?ﬁg %%92%*? karedfel, 4y tohE0el Bibut hAE Mot l0e o,
operation panel I%%IUQEHQH §§19§V“d1¥1dd1p“t units 8 and 9 and i ndi cat or
P .

10, and an 25 ap I'ance
Fig. 4 is an external view representing an indicator

5 according to the prior art, where (a) is a front view, and
(b) is a side view. In Fig. 4, numerals 51 to 58 denote
position indicator lights, and 50 and 59 show operation
direction indicator lights. Numeral 60 indicates a
decorative panel, 61 an indicator proper, 35 a car wall,

10 and 37 wiring.

According to the prior art, the operation éanel proper
including the control input unit and indicator are
embedding in the car wall except for the decorative panel
to ensure that wires are not directly visible in the car.

15 The following describes the arrangement and operation
of the elevator according to the prior art with reference
to Fig. 2:
In Fig. 2, numeral 1 denotes elevator car, 2 a hoist-way
wall, 3 an appliance box, 5 a controller, 4 a tail code
20 for connection between an appliance box 3 and controller
5, 6 a sheave, 7 an illuminating light in a car, 8 and 9
control input units, 10 an indicator, and 15 a wire
connecting between an operation panel including the
contreol input units 8 and 9 and indicator 10, and an

25 appliance box 3.



2 3 SEP 2004 3 If a passenger presses a destination floor registration
button on the control input units 8 and 9, a change occurs in the ngS§g%ﬂa
of the cable corresponding to the wiring 15. This change is fed to

m croconputer 5 in the appliance box connected to the wiring 15, thereby
determ ning the destination floor registration button have been pressed.
Then the destination floor registration signal is sent to the controller 5
through tail code 4. The controller 5 in Besponse to this signal operates
the 10 car according to the contents of the destination floor

regi stration. Further, the appliance box supplies power to the wiring
connected to the registered floor response |ight corresponding to the
destination floor registration button having been pressed, and turns on
the registered 15 floor response light. As explai ned above, signals are

exchanged between tgﬁiﬁg_%%%%%%%gfigg%si% %ﬂ§g§%&ﬂ§£ﬂdm? I4%§ator and

appliance box by w | apanese application patent

20 Lai d- open puﬁ%égg%&ggggg.bﬁg?o ObEOgﬁ%7§§8gg?Qeéﬁggenﬁﬁ?tsagpghaagion

pat ent Lai d-ope | Iron ho 6 orts to mnimze'use

of wiring by usg 9f,f8d!fec LhE! U8TEalavsE AP RAY180Enr FRUBopATARUI N

the wring betweén a’car and nachi ne roo er, an art oW ng

communi cations pgtygen, e, PRGN at+Rs RaNflgd st B8d to the microcomputer

5 in the appliance box connected to the wiring 15, thereby
determining the destination floor registration button have
been pressed. Then the destination floor registration
signal is sent to the controller 5 through tail code 4.
The controller 5 in response to this signal operates the

10 car according to the contents of the destination floor
registration. Further, the appliance box supplies power
to the wiring connected to the registered floor response
light corresponding to the destination floor registration
button having been pressed, and turns on the registered

15 floor response light.

As explained above, signals are exchanged between the
operation panel in the car of the elevator and appliance
box by wiring.

As disclosed in the Japanese application patent

20 Laid-Open publication No. Sho 60-102377 and the Japanese
application patent Laid-Open publication No. Sho 63-282076,
efforts to minimize use of wiring by use of radio
communications have already been made reqgarding the wiring
between a car and machine room. Further, an art for

25 allowing communications between the operation panel in the



2 3 SEP 2004 4 car and elevator controller by radio (infrared ray) is

di scl osed in the Japanese application patent Laid-Open publication No. He
06-92560. Further, the art of mnimzing the use of a wire through nadifp 0
communi cations 5 between the passenger entrance indicator of the el evator
and machine roomis disclosed in the Japanese application patent Laid-Open
publication No. Hei 03-46979. In the prior arts described above, wiring is
made between the operation panel and appki ance box using the 10 wires in
t he nunbers corresponding to the nunbers of destination floor registration
buttons, registered floor response |lights and car position indicator
lights at a one-to-one ratio. Wen there is an increase in the nunber of
floors in a building where the elevator is installed, 15 the nunber of
wires has to be increase in proportion, with the result that nmuch tinme and

| abor nust be é@ﬁ”&nﬁ”eg%QBESr @BﬁkroygéfofgrragﬁgeTiHEEaEQﬁtr ?ﬁeﬁkres to

be | ed out of e operafion panel "are not visi I'n the car,

oper t | on panck B8t oL Ba"nEHIg sk Sphekeq ol Batne 28iEbpen™

requires hol es orimed on t car wa

instal lation pstﬁhﬂeat%nt ﬁs.OB@Eakast%e.' FeréRePS €HaNgRE &pr sone

reason, or if eInteritor of the car is to be renewed, the holes nust be

}‘i | led or the ﬁﬁlhmﬁziﬁé ¥Ré ludBISle RevifOaaRMJY radieVcorRufi8at T6hs has
ed to a cost 1 ncrease So far.

5 between the passenger entrance indicator of the elevator
and machine room is disclosed in the Japanese application
patent Laid-Open publication No. Hei 03-46979.

In the prior arts described above, wiring is made
between the operation panel and appliance box using the
10 wires in the numbers corresponding to the numbers of
destination floor registration buttons, registered floor
response lights and car position indicator lights at a
one-to-one ratio. When there is an increase in the number
of floors in a building where the elevator is installed,
15 the number of wires has to be increase in proportion, with
the result that much time and labor must be spent on wiring
work. Moreover, to ensure that the wires to be led out of
the operation panel are not visible in the car, the
operation panel has to be embedded in the hole of the car
20 wall. This requires holes to be formed on the car wall.
Not only that, if the installation position of the
operation panel is to be changed for some reason, or if
the interior of the car is to be renewed, the holes must

be filled or the entire car wall must be replaced by a new

25 one. This has led to a cost increase so far.



23SEP2001 5 SUMVARY OF THE | NVENTI ON The object of the present invention is
to provide an el evator communications apparatus capable of mnimzin tmﬁ
nunber of wires used in the car, thereby solving the 5 problens gi%é%EPz
above. One neans of solving these problens is to provide a termnal which
perforns radi o communi cations with an operation panel installed in the

el evator car at a conparatively short distance by connecting between the
10 operation panel and an el evator cont+obPler. This neans allows radio
comuni cati ons between operation panel in the car and the term nal,

t hereby reducing the nunber of wires used in the car. Furthernore,

communi cation is carried out at a conparatively short 15 di stance between
the operation panel and terminal. This reduces the influence of noise and
i nproves reliability or dependability of conmunications. [BRIEF

DESCR PTLON OF SHERP-VEERE ZRuBigh ! °,2 O poram represent g the
D Seere heen hng T phdek?, A LAY SIS S AT B BR0STREL o
the external SLhHGLYLE éotmeical8ns apparatus capable of minimizing
the number of wires used in the car, thereby solving the
5 problems given above.

One means of solving these problems is to provide a
terminal which performs radio communications with an
operation panel installed in the elevator car at a
comparatively short distance by connecting between the

10 operation panel and an elevator controller.

This means allows radio communications between
operation panel in the car and the terminal, thereby
reducing the number of wires used in the car. Furthermore,
communication is carried out at a comparatively short

15 distance between the operation panel and terminal. This
reduces the influence of noise and improves reliability

or dependability of communications.

[BRIEF DESCRIPTICN OF THE DRAWINGS]

20 Fig. 1 is a diagram representing the communications
apparatus of an elevator as a first embodiment of the
present invention;

Fig. 2 is a diagram representing the arrangement of
an elevator according to the prior art;

25 Fig. 3 is adiagram representing the external structure



-6- of a control input unit according to the prior art; Fig. 4is a

di agram representing the external structure of an indicator accordin

the prior art; Fig. 5 is a diagramrepresenting the external structu?%SE%sz
of a control input unit as a first enbodinent of the invention; Fig. 6 is
a diagramrepresenting the external structure of an indicator as a first
enbodi nent of the invention; Fig. 7 is a diagramillustrating the details
of 10 communications in the first embodtn®nt of the invention; Fig. 8is a
diagramillustrating the nethod of comrunications in the first embodi nent
of the invention; Fig. 9 shows the internal structure of a radio term nal
in the first enbodi nent of the invention; 15 Fig. 10 shows the internal
structure of a control input wunit in the first enbodi nent of the
invention; Fig. 11 shows the internal structure of an indicator in the

first enbodi ng g% of Lhe 6fo§bh€“unf£9acé8ra§n§|Ebo?gaaﬁklbk|Hﬁt“at'”9 t he'

transm ssi on proceaure a control OWS processi ng to
be performed when ﬁigeww% dih@P&hfredi'e%enHrﬁj‘@M\éeﬁkﬂ:@fi@ﬁ&l@Qrﬁ@tlbﬁe

performed in the roconput er"when a destination floor registration
button 25 is @feﬁﬁeﬂnd2c§t§EP58@Q§dlng to the prior art;
Fig. 5 is a diagram representing the external structure
5 of a control input unit as a first embodiment of the
invéntion;
Fig. 6 is a diagram representing the external structure
of an indicator as a first embodiment of the invention;
Fig. 7 is a diagram illustrating the details of
10 communications in the first embodiment of the invention;
Fig. 8 is a diagram illustrating the method of
communications in the first embodiment of the invention;
Fig. 9 shows the internal structure of a radio terminal
in the first embodiment of the invention;
15 Fig. 10 shows the internal structure of a control input
unit in the first embodiment of the invention;
Fig. 11 shows the internal structure of an indicator
in the first embodiment of the invention;
Fig. 12 is a flowchart illustrating the transmission
20 procedure of a controller; 3
Fig. 13 shows processing to be performed when receiving
signals;
| Fig. 14 shows processing to be performed in the

microcomputer when a destination floor registrationbutton

25 is pressed;



7 Fig. 15 illustrates the format for additionally registered floor
signals; Fig. 16 shows processing to be perforned at the tinme of ti
interrupt; 5 Fig. 17 shows the format of the table; Fig. 18 shows tﬁi EP 2004
format of the table; Fig. 19 shows the timng for tinmer interrupt nunber
and request nunber; Fig. 20 shows processing to be perfornmed when the 10
control input unit is interrupted; Fig. 21 shows the format of additional
registration conpletion signals; Fig. 22 shows the format of registered
floor light-off signals; 15 Fig. 23 shows the procedure for transmtting
door opening/closing signals; Fig. 24 shows the processing to be perforned
when the radio termnal is interrupted; Fig. 25 shows the processing to be
performed when the 20 radio terminal is interrupted; Fig. 26 shows the
processing to be performed when the indicator terninal I's interrupted;

oty o e b ol FRF GPRERS BB SEARRA ) coF fagdfshasy e
registered floor signals;
Fig. 16 shows processing to be performed at the time
of timer interrupt;
5 Fig. 17 shows the format of the table;
Fig. 18 shows the format of the table;
Fig. 19 shows the timing for timer interrupt number
and request number;
Fig. 20 shows processing to be performed when the
10 control input unit is interrupted;
Fig. 21 shows the format of additional registration
completion signals;
Fig. 22 shows the format of registered floor light-off
signals;
15 Fig. 23 shows the procedure for transmitting door
opening/closing signals;
Fig. 24 shows the processing to be performed when the
radio terminal is interrupted;
Fig. 25 shows the processing to be performed when the
20 radio terminal is interrupted;
Fig. 26 shows the processing to be performed when the
indicator terminal is interrupted;
Fig. 27 shows the format of car position signals;
Fig. 28 shows the battery management for the operation

25 panel;



B Fig. 29 shows the format of illum nation control signals issued by the
operation panel; Fig. 30 shows the operation of the carry-out alarn17§m§pqmm
on the operation panel; 5 Fig. 31 is a diagramrepresenting a second” °
enbodi ment according to the present invention; Fig. 32 shows the internal
structure of a radio termnal in the second enbodi rent of the invention;
Fig. 33 shows the processing of failure detection and 10 switching in the
second enbodi nent of the invention; Fig.834 shows the fornmat of return
request signals; and Fig. 35 is a diagramrepresenting a third enbodi nent
according to the present invention. 15 DETAI LED DESCRI PTI ON OF THE

| NVENTI ON The foll ow ng describes the first enbodi nent of the present
invention with reference to drawings: Fig. 1 shows the el evator

conmuni cations apparatus as 20 a first enbodi nent according to the present
invention. In Fig,.1, meral 11.denotes.a radi.qo term nal install.ed

i nsi de the appliangégb0253sbpg§i§38 gﬁrpﬁg Bﬁpé}RBEPPF$&°“oP°@§F°f, and is
connected to the el evat n 1o r . QUQg .tail code 4. Numeral 12
denotes an ant%ﬁﬂﬁagg %g%ﬂégt%g #ggegéﬁrégéggtEghgganel and the radio 2 3
SEP 2094 Fig. 30 shows the operation of the carry-out alarm

system on the operation panel;
5 Fig. 31 is a diagram representing a second embodiment
according to the present invention;
Fig. 32 shows the internal structure of a radio
terminal in the second embodiment of the invention;
Fig. 33 shows the processing of failure detection and
10 switching in the second embodiment of the invention;
Fig. 34 shows the format of return request signals;
and
Fig. 35 is a diagram representing a third embodiment

according to the present invention.

15
DETAILED DESCRIPTION OF THE INVENTION
The following describes the first embodiment of the
present invention with reference to drawings:
Fig. 1 shows the elevator communications apparatus as
20 a first embodiment according to the present invention. In

Fig. 1, numeral 11 denotes a radio terminal installed

inside the appliance box 3 provided on the upper portion
of car 1, and is connected to the elevator controller 5
through the tail code 4. Numeral 12 denotes an antenna

25 connected to each operation panel and the radio



9 comuni cations apparatus inside the radio terminal, and nuneral 13 is
shows a solar battery. Qther nunerals are used in the sane neani ng as
those shown in Fig. 2. The position of the radio terminal 11 |ocatep]§pP 2004
the car | can 5 be changed as required. This enbodinent is a system
conprising three operation panels 8, 9 and 10 |ocated in the car 1 and one
radio termnal 11. O these three operation panels, two (8 and 9) work as
control input units, and 10 works as an-i%d+cator. 10 Hereafter the control
input unit 8 will be referred to as a control input unit 1, and the
control input unit 9 will be referred to as a control input unit 2. As the
power source of each operation panel, the |ight issued by the

illumnating light 7 in the car is converted into electric 15 power by the
solar battery 13 and is stored into the secondary battery. Signals are

exchanged betmggﬁhéagcae ﬁétpéﬁ ggggg fﬂg 8'%5&1? @grﬁfﬁégi and

conmuni cati ons I on pane erm na

Communi cati on e ide d asqi]cﬁné o Tohalr i:lntac@s!'yc Bﬁgékeémﬁgrélésafé‘r ried

out through th code 4 operation panefs erformradio

communi Catlonsug\éahlﬁaﬂw sghai ﬁéani&%t B Otbsbhenb@Ali on POGTUD, CaPONS

apparatus built in each operation pan radi o comnuni cati ons appar at us
bui It in the rﬁ&&i@mfﬁ%é?a&%e&émﬂ&raﬂﬁ1aelaftetar O £ crenakaRn

panel to the radio 7 SEP 2
5 be changed as regulred.
This embodiment is a system comprising three operation

panels 8, 9 and 10 located in the car 1 and one radio terminal
11. Of these three operation panels, two (8 and 9) work
as control input units, and 10 works as an indicator.

10 Hereafter the control input unit 8 will be referred to as
a control input unit 1, and the control input unit 9 will
be referred to as a control input unit 2. As the power
source of each operation panel, the light issued by the
illuminating light 7 in the car is converted into electric

15 power by the solar battery 13 and is stored into the
secondary battery. Signals are exchanged between the
operation panel and controller 5 by radio communications
between the operation panel and radio terminal 11.
Communication between the radio terminal 11 and controller

20 5 is carried out through the tail code 4.

-The operation panels 8, 9 and 10 perform radio
communications with radio terminal 11 through the radio
communications apparatus built in each operation panel and
radio communications apparatus built in the radio terminal

25 itself. Signals sent from the operation panel to the radio



- 10 termnal 11 are sent to the controller 5 by radio through the radio
termnal 11; nanely, they are sent fromthe radio termnal 11 through the
tail code after passing through the radio termnal 11 or after be”%ﬂ%EP?%ﬂ

subjected to sone 5 signal processing or data processing by radio ternina
11. Simlarly, signals sent formthe controller 5 are further sent to
each operation panel through the radio termnal 11. In this way, signals
related to communi cati ons between each d@9eration panel and radio terninal
11 are exchanged 10 between the radio termnal 11 and controller 5. In
other words, communication is carried out between the operation panel and
controller 5 through the radio termnal 11. The operation panels 8, 9 and
10 are installed in a car, and the radio termnal 11 is also nounted in
the sane 15 car, so each operation panel and radio termnal 11 are |ocated

| h i : i |
close to eac nﬁ]ﬁﬁi'ﬁfhﬂ Qry §en§°€3“£ﬁ&%dxﬂfkolpféﬁ“%eBPrgf‘SEtgfﬁ%me?a”e

and radio ter | ess fected by external no

each Operatlor‘thé’%@i'maf'érﬁﬁﬂhﬂ 1€ maﬁéh ltl?é 'x‘écééﬁé P €hkOr
ot her, 20 so short range radio transn1ss ch as small power radio

transm ssi on Gedrienadis ety fﬁré@ﬂ]%ﬁé’rﬁﬁlﬂ C@édé’rk_?f@@é V&8ss i A SR r i

exanpl e, the frequency band of e radio conmmunications apparatus 1s

322MHz or | essgshénehdi® teRhENSL LYl Obr eALEér i Beih§ Iduﬁbe@teaStawauméromthe
radi o 25 communi cations apparatus is 500 V/mor |ess the 2 3 SEP 2004

5 signal processing or data processing by radic terminal 11.
Similarly, signals sent form the controller 5 are further
sent to each operation panel through the radioc terminal
11. Inthis way, signals related to communications between
each operation panel and radio terminal 11 are exchanged

10 between the radio terminal 11 and controller 5. In other
words, communication is carried out between the operation
panel and controller 5 through the radio terminal 11.
The operation panels 8, 9 and 10 are installed in a
car, and the radio terminal 11 is also mounted in the same
15 car, so each operation panel and radio terminal 11 are
located close to each other. Therefore, communication
between each operation panel and radio terminal 11 is less
affected by external noise. Furthermore, each operaticn
panel and radio terminal 11 are located close to each other,
20 so short range radio transmission such as small power radio
transmission can be used for radio communications between
them. For example, the frequency band of the radio
communications apparatus is 322MHz or less, and the
intensity of electric field 3 meters away from the radio

25 communications apparatus is 500 uvV/m or less. Or the



- 11 frequency band of said radio conmunications apparatus is wthin the
range from 322M to 10GHz, and intensity of electric field 3 neters away
fromthe radi o conmuni cations apparatus is 35 !'V/mor less. O th g
frequency band of said 5 radi o comruni cati ons apparatus is within ?%% E H@%
from 10G to 150GHz and intensity of electric field 3 neters away from
said radi o communi cati ons apparatus is 500 pVVmor less. O the antenna
power of the radi o comunications appardtlusis 10mMNVor less. 10 The
foll owi ng describes the control input unit and indicator with reference to
drawings: Fig. 5 is external view representing the control input wunit in
the present enbodi nent, where (a) is a front view, and (b) is a side view.
In Fig. 5, nuneral 70 denotes a 15 solar battery, 71 a transmtter/receiver
antenna of the built-in radio comunications apparatus, 72 a control

i nput unit pr OPPé‘augié_Cg ﬁ%{d}@?ﬂ saé_g Q‘%rdlguggﬁlﬁ{lﬁiéﬁ?:iBﬁgdagéﬂrEEﬁsSEQE

meani ng as t hose a external view repr enting an

hdicator 20 uDeply eﬁgf&ﬁ%sﬂ?eém??é% Lbei6eiz) haalihtefbikyeye and

(b) is a side view numer a denotes a sol ar attery, 81 a
transmtter/recpbyer dl@@l%lraas%eé&es lawalyt £10m ¢l kﬁd&%%&ﬁkh@ﬁid:é’@ﬁons

apparatus, 82 an Indicator proper 35 a car wall. O her nunerals are
used in the Saﬁﬁpzéaeeémsngsw/hh@fqes@ Fi or the ﬁl‘eqh'eﬁbﬁraﬁam&s@aﬂd Wi res

2 3 SEP 2004

5 radio communications apparatus is within the range from
10G to 150GHz and intensity of electric field 3 meters away
from said radio communications apparatus is 500 uV/m or
less. Or the antenna power of the radio communications
apparatus is 10mW or less.

10 The following describes the control input unit and
indicator with reference to drawings:

Fig. 5 is external view representing the controel input

unit in the present embodiment, where (a) is a front view,
and (b) is a side view. In Fig. 5, numeral 70 denotes a

15 solar battery, 71 a transmitter/receiver antenna of the
built-in radio communications apparatus, 72 a control
input unit proper, 35 a car wall. Other numerals are used
in the same meaning as those in Fig. 3.

Fig. 6 is a external view representing an indicator

20 in the present embodiment, where (a) is a front view, and
(b) is a side view. In Figq. 6, numeral 80 denotes a solar
battery, 81 a transmitter/receiver antenna of the built-in
radio communications apparatus, 82 an indicator proper,
and 35 a car wall. Other numerals are used in the same

25 meaning as those in Fig. 4. By eliminating use of wires



- 12 for conmunication and electric power, hence, by elimnating wires to
be led fromthe operation panel, the present enbodi nent allows the
operation panel to be nmounted on the car wall surface in a non-enbedgdedfp 70
manner. In other 5 words, the operation panel can be nounted on the car

wal | surface without deteriorating the external view, as shown in Figs .
5 and 6. Furthernore, the operation panel can be nounted renovably on the
car wall surface by installing a magnet & -suction cup on the back of the
operation panel, 10 nanely, on the surface facing the car wall surface.
The foll ow ng describes the overview of comunication anong each operation
panel, radio termnal and controller wth reference to Fig. 7: In Fig. 7,
nuneral 5 denotes a controller, 8 a control 15 input unit 1, 9 a control
input unit 2, 10 an indicator and 11 a radio term nal. Nuneral

indi cates si angbs & ﬁheamhoahg g}&ékrlélﬁbﬁe&hehg BE! Obyer 5. They

I ncl ude an additiona regi stere oor sigha Car |gﬁt request

signal and 20 apiﬁfnétﬂﬂgsmiﬁgsu Wid bePeedeprsm A8k Fat tolhegaﬁ ally

regi stered floor signal ed when the estln éls ratlon
button of the spEs&Rt cmbddindMt! alBSws R9RNPELEEEGN ﬁa’hetlhté PéNoust&fal s

are sent to controller 5 through the radio termnal” 11. The voice signa
25 indicates comnthesahiramEXghzfaed hetaBeh-thBedabaAtRBNSE, 7 13 SEferON
5 words, the operation panel can be mounted on the car wall
surface without deteriorating the external view, as shown
in Figs. 5 and 6. Furthermore, the operation panel can be
mounted removably on the car wall surface by installing
a magnet or suction cup on the back of the operation panel,
10 namely, on the surface facing the car wall surface.
The following describes the overview of communication
among each operation panel, radio terminal and controller
with reference to Fig. 7:
In Fig. 7, numeral 5 denotes a controller, 8 a control
15 input unit 1, 9 a control input unit 2, 10 an indicator
and 11 a radio terminal.
Numeral 90 indicates signals from the radio terminal
11 to the controller 5. They include an additionally
registered floor signal, car light-off request signal and
20 voice signal. As will be described later, the additionally
registered floor signal is issued when the destination
floor registration button of the control input unit has
been pressed. In this way, signals are sent to controller
5 through the radio terminal 11. The voice signal

25 indicates conversation exchanged between the maintenance



- 13 personnel and passengers when the mai ntenance personnel calling
button is pressed. Nuneral 91 indicates the signals sent fromthe
controller 5 to the radio termnal 11. They include 5 additional L
regi stration conpletion signal, registered floor light-off signal,zééngm
position signal, door opening/closing signal, car illumnation control
signal and voice signal The additional registration conpletion signal is
used to informthe radio termnal 11 thkatl3tke 10 af orenenti oned
additionally registered floor signal has been received by the controller
5. The registered floor |light-off signal is a signal to specify turning
off of the registered floor response light, for exanple, when the car has
reached the registered floor. The car position signal 15 is a signal sent
to the indicator 10 through radio termnal 11 in order to informthe

| ndi cator of tig CUfL tar?&”pq&%’éﬁ%f’é‘ w@&&‘ﬁ{ﬁé n?a?lrﬁ? ér?ée sgé}l?;rldefe”t

fromthe contr |npu uni t e radio termna €s the
20 add|t|onMIdhi é¥§ﬁI£@r gbak, door openlng/cI03|ng signal, car
i1lum nation cont S|gna urn request response signal and voice

signal. As will bﬁuﬂ@fgi'bfdlhéiéﬁteéh@héaél?hhmg1Qéhtoﬁreﬁn£ﬁ8| si gna
Is a signal to request the radio termnal 11 o turn on 25 the illum nating

light in the cintENsStr® tdathé htadpd edntnPEPLLIM They include

5 additional registration completion signal, registered
floor light-off signal, car position signal, door
opening/closing signal, car illumination control signal
and voice signal The additional registration completion
signal is used to inform the radio terminal 11 that the

10 aforementioned additionally registered floor signal has
been received by the controller 5. The registered floor
light-off signal is a signal to specify turning off of the
registered floor response light, for example, when the car
has reached the registered floor. The car position signal

15 is a signal sent to the indicator 10 through radio terminal
11 in order to inform the indicator of the current car
position.

Numeral 92 denotes a signal sent from the control input
unit 1 to the radio terminal 11, and includes the

20 additionally registered floor signal, door
opening/closing signal, car illumination control signal,
return request response signal and voice signal. As will
be described later, the car illumination control signal
is a signal to request the radio terminal 11 to turn on

25 the illuminating light in the car to ensure that the solar



- 14 battery produces electronotive force to charge the secondary
battery, when the remaining power of the secondary battery of the control

i nput unit 1 has reduced bel ow the specified value. It also requestszghﬁp N4
light to 5 be turned off when charging has conpleted. As will also "be
described in detail later, the return request response signal is a
response signal for the return request signal issued fromthe radio
terminal 11 to the control input unit * 141G6- Nuneral 93 denotes a signa
sent fromthe radio terminal 11 to the control input unit 1. It includes a
additional registration conpletion signal, registered floor light-in
signal, registered floor light-off signal, alarmcontrol signal, return
request signal and voice 15 signal. The registered floor light-on signal is
a signal to report the new registered floor to the control input unit

. e . dfl : ¥
then the radi T SEEER PEadEtes "enLOE Gk K Bakte, EROFRREGRC PR Ton gl

[ [ I 5 i's
SO o o etofaty Bhters o Wheh! Ehereddinndl PhRUPPbEcThaN o1 9T

i nput unit. W‘?ébéﬁk?affrﬁdﬂﬂez?s‘% tHal éoh?ro?rﬂw e qfhEQer&g\F%é’%

soneone, the oper ati on panel a control 1 nput”-unit 1ssues an

according to théFow i speaarava vhouer! | v 41 Gudeded R 14ght ¢gCei ves
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5 be turned off when charging has completed. As will also
be described in detail later, the return request response
signal is a response signal for the return request signal
issued from the radio terminal 11 to the control input unit
1.

10 Numeral 93 denotes a signal sent from the radio
terminal 11 to the control input unit 1. It includes a
additional registration completion signal, registered
floor light-in signal, registered floor light-off signal,
alarm control signal, return request signal and voice

15 signal. The registered floor light-on signal is a signal
to report the new registered floor to the control input
unit other than the source of sending the additionally
registered floor signal, when the radio terminal 11 has
received the additicnal registration completion signal

20 from the controller 5. The alarm suppression signal is a
signal to suppress the sounding of an alarm buzzer built
in the control input unit. Wwhen the control input unit is
brought out of the car by someone, the operation panel as
a control input unit issues an alarm, according to this

25 arrangement. Normally, the control input unit receives



- 15 the alarm suppression signal, so alarmis not produced. The return
request signal is a signal issued to verify if comunication between the
radio terminal 11 and control input unit 1 is carried out correctly]@rSEP 2004
not. The control 5 input unit 1 having received it is to issue signals to
the radio termnal 11 which is a source of the return request response
signal. If the return request response signal cannot be received after the
| apse of a specified tinme, a comunicati'ens error or failure of the radio
10 comruni cations apparatus built in the radio termnal 11 rmy have
occurred. Nuneral 94 is a signal sent fromthe radio terminal 11 to the
control input unit 2. The details of the signal are the sane as those of
nuneral 93. 15 Numeral 95 is a signal sent fromthe control input unit 2
to the radio termnal 11. The details of the signal are the sane as those

of nuneral 92.tk¢ 41&rhi S@ppbesss6hi Hegnabovee s18A8! £s Fot dpBdaaced.
transmtted by radio and signals 90 and 91 are sent in wre 20

communi cat i onsThy tdwuimidequelt isignad peesasigreabddiswmetd toHowRYEY, if
comuni cation by the tail code may be performed by radio. Furthernore, the
nunber of the comtunicatpoh betwéenabhei nadiat besminal bkl and easetrollhe
foll ow ng describes the nmethod for communi cation 25 carried out by the
radi o term nal inponturmt ilnpatcarsied out @oBEPcRDPLor not. The control
5 input unit 1 having received it is to issue signals to the
radio terminal 11 which is a source of the return request
response signal. If the return request response signal
cannot be received after the lapse of a specified time,
a communications error or failure of the radio
10 communications apparatus built in the radio terminal 11
may have occurred.
Numeral 94 is a signal sent from the radio terminal
11 to the control input unit 2. The details of the signal
are the same as those of numeral 93.
15 Numeral 95 is a signal sent from the control input unit
2 to the radioc terminal 11. The details of the signal are
the same as those cf numeral 92.
Of the signals described above, signals 92 to 97 are
transmitted by radio and signals 90 and 91 are sent in wired
20 communications by the tail code in the present embodiment.
However, communication by the tail code may be performed
by radioc. Furthermore, the number of the contrel input
units and indicators can be increased.

The following describes the method for communication

25 carried out by the radio terminal, control input unit 1,



- 16 control input unit 2 and indicator with reference to Fig. 8: In Fig.
8, nuneral 100 denotes a tine axis of radio termnal, 101 a tinme axi Sﬂflmﬂ
control input unit 1, 102 a time axis of control input unit 2 and 162

time axis of 5 indicator. Nunerals 104 to 111 indicate voice data. The
positions in Fig. 8 indicate the transm ssion source of the voice data and
time of transm ssion. The width shows the tine required for transm ssion.
Nuneral s 120 to 126 show non-voi ce datal®éSrnilarly to the case of voice
data, 10 the positions indicate the transm ssion source of the voice data
and tinme of transm ssion. The width shows the tinme required for

transm ssion. The destination of voice data and non-voice data is |ocated
on the time axis indicated by the arrow mark. In this way, each radio
comuni cations 15 apparatus exchanges data by swift sw tching between

transm ssion athSSERMHRE uhit! DedAPritd RaRB RN PerBeaded By Big.

destination, so other than signals addressed to itself can be ignored.

Wth respect tg: t¥Reid ssg QMunieraNL00 SVt a COIWET §0is Ovf f FQidecom ng
20 di scontinuous in the case of voice data in particular, the A/D

converted dat adfmmimIPEd 0 Ntd tdmnallispackebnendli snpaeniingt B} noe2 2
specified tine interval. The follow ng describes the internal arrangenent

of the radio timenawis cporiondrolnfimputnuniand andi té8oa time2dxisalf ze t he
af orenenti oned functions: 7 3 SEP 2004

5 indicator. Numerals 104 to 111 indicate voice data. The
positions in Fig. 8 indicate the transmission source of
the voice data and time of transmission. The_width shows
the time required for transmission. Numerals 120 to 126
show non-voice data. Similarly to the case of voice data,

10 the positions indicate the transmission source of the voice
data and time of transmission. The width shows the time
required for transmission. The destination of voice data
and non-voice data is located on the time axis indicated
by the arrow mark. In this way, each radio communications

15 apparatus exchanges data by swift switching between
transmission and reception. Furthermore, each data is
headed by a destination, so other than signals addressed
to itself can be ignored. With respect to transmission
timing, to prevent conversation from becoming

20 discontinuous in the case of voice data in particular, the
A/D converted data is formed into a small packet and is
sent at almost a specified time interval.

The following describes the internal arrangement of

the radic terminal, control input unit and indicator to

25 realize the aforementioned functions:



- 17 Fig. 9 shows an internal arrangenent of the radio termnal 11. In
Fig. 9, the area inside the broken line shows the radio term nal 11.

Nuneral 160 denotes a radio conmunications apparatus, 12 an antenna, 150 a
transmtter 5 in the radi o communications apparatus, 151 a receiver i3 SEPH80k

radi o communi cati ons apparatus, and 152 a controller for overall control
of the radi o comruni cations apparatus. Nuneral 153 indicates an equi pnent
nunber setting switch. The value set bylfhis switch indicates the
destination for 10 the data transm ssion. Nuneral 155 is an A/ D converter,
whi ch converts the anal og signal sent fromthe controller 5 through the
tail code into digital signal, which is input into the radio

comuni cati ons apparatus 160. Nuneral 156 is a D/A converter. The digital
signal sent fromthe radi o 15 conmunications apparatus 160 is converted

into the anal og spppaly shews Sah! eRcELhaBdatPahfemeRot 68! tRE Paghymer al
157 indicates a door drive notor and 158 a illunination wunit in the car.

Nuneral 154 repmsads 1A 1 GhoeFRUDEr the0arest Bils i @e e MEben line
comuni cati ons apparatus 160, 20 controller 5, illumnation unit 157 and

i I'1umination wlidws the radiokeethang® DI. CWHNetialallibOndefddesontradion t h
them |In this arrangenent, when the radi o communi cati ons apparatus 160
has recei ved dzimmunicaeiuis hRQaratusy, rldian detemsa, 1160t e rdmenoccigt er
154. Upon receipt of IRQ2, 25 the mcroconputer 154 starts receiving of
data frofm t he in 3hgFpagdioicommunications apparatus, 151 a receiver in
the radio communications apparatus, and 152 a controller
for overall control of the radio communications apparatus.
Numeral 153 indicates an equipment number setting switch.
The value set by this switch indicates the destination for
10 the data transmission. Numeral 155 is an A/D converter,
which converts the analog signal sent from the controller
5 through the tail code into digital signal, which is input
into the radio communications apparatus 160. Numeral 156
.1s a D/A converter. The digital signal sent from the radio
15 communications apparatus 160 is converted into the analog
signal, and is transmitted to the controller 5. Numeral
157 indicates a door drive motor and 158 a illumination
unit in the car. Numeral 154 represents a microcomputer
connected to the radio communications apparatus 160,
20 controller 5, illumination unit 157 and illumination unit
158 to take charge of communications and control with them.
In this arrangement, when the radio communications
apparatus 160 has received data, it sends IRQ2 interrupt

request to the microcomputer 154. Upon receipt of IRQ2,

25 the microcomputer 154 starts receiving of data from the



- 18 radi o conmunications apparatus 160. Further, when the controller 5
sends data to the radio termnal 11, sends |RQ7 interrupt to the

m croconput er 154. Upon receipt of I RQ7, the mcroconputer 154 starZ%SE%?W‘
receiving of data fromthe controller. Fig. 10 shows the arrangenent inside
the control input wunit. In Fig. 10, nuneral 13 denotes a solar battery for
generating power in response to car illumnation, 181 shows a secondary
battery for storing the power generated B$ the 10 battery 13, 180 denotes a
back flow preventive diode for preventing power of the secondary battery
181 fromflow ng backward to the solar battery 13, 182 and 183 indicate
vol tage dividing resistors for dividing the voltage of the secondary
battery 181, 184 shows an AID converter for 15 conversion of the voltage

di vided by voltage dividing resistors 182 and 183 into the digital signal

whi ch is inputradis %drﬁhﬁaﬁ&@d@f&i@tﬁﬁsa%é‘ﬁé/@ATgFuéxgﬂbe;ie,”ﬁllge?} }A%A

converter to convert the digital voice signal receiv

conmuni cat i onscappas e S akidd Adte BNy 2R etmindd 195 s an
anplifier for anplifying the output of the DJA converter 194 and driving

the speaker 20D7 lihtelanptestartiamhidictom@iterl 159 ying the output
signal fromthe m crophone 201, 196 denotes an Al D converter for converting
the anal og signal Upon heeeeipt fofrIRQ@P, 10He i micrdboemputetalssi goaktand
sending it to the radio 2 3 SEP 100

5 receiving of data from the controller.

Fig. 10 shows the arrangement inside the control input
unit. In Fig. 10, numeral 13 denotes a solar battery for
generating power in response to car illumination, 181 shows
a secondary battery for storing the power generated by the

10 battery 13, 180 denotes a back flow preventive diode for
preventing power of the secondary battery 181 from flowing
backward to the solar battery 13, 182 and 183 indicate
voltage dividing resistors for dividing the voltage of the
secondary battery 181, 184 shows an A/D converter for

15 conversion of the voltage divided by voltage dividing
resistors 182 and 183 into the digital signal which is input
into the microcomputer 154 as VBAT, 194 denotes a D/A
converter to convert the digital voice signal received by
the radio communications apparatus 160 into the analog

20 signal, and 195 shows an amplifier for amplifying the
output of the D/A converter 194 and driving the speaker
200, 197 denotes an amplifier for multiplying the output
signal from the microphone 201, 196 denotes an A/D

converter for converting the analog signal of the amplifier

25 197 into the digital signal and sending it to the radio



- 19 communi cations apparatus 160, 198 denotes a tiner circuit for
requesting the mcroconputer 154 to send the interrupt signal IR® at a
certain interval (e.g. one sec.), 199 denotes a buzzer driven by the

nmi croconputer 154, 185 a 5 destination floor registration button, an#3 5B 204
and 190 denote pull-up resistors. Nunmeral 187 denotes a NOT cirCU|t, 193
an AND circuit, 191 a destination floor response light, 192 a current
limting resistor, 188 a door-opening-ré&8uest button, and 189 a
door-closing 10 request button. O her codes and functlons are used in the
sanme neaning as those in Fig. 9. The follow ng describes the briefly
describes the circuit operation of Fig. 10. |If any one of destination
floor registration buttons 185 is pressed, the output of the AND circuit
193 connected 15 to the I RQL request input terminal is changed from H GH

to LON The m i 4E on4 gp%rrm&r 2BHEN] 98 ARAKSL al PiméHdiAyRy that,
when the IRQL request Input term nal changes fromHGH to LON 1t receives

the 1 RQL lnterfd&PB:equEB%1 £ RE AR onpu 1S 2 5T €8 'sERE € hé N fSA Y Fpay
that, 20 upon receipt of interrupt, it detects the port input

connected to teigyrt PrLiQ s raﬂfné f@efﬁmlmwﬁvalﬁ71eT@1 sonél s&¥s5) | hege nput
port to be detected only when the destination floor registration button is

pressed. The daidtdesa frzddre dmpren oy tthndnlasddonputosr 19Dy IS a
regi stration button 185 each are connected at a one-one 2 3 SEP 2004

5 destination floor registration button, and 186 and 19%0
denote pull-up resistors. Numeral 187 denotes a NOT
circuit, 193 an AND circuit, 191 a destination floor
response light, 192 a current limiting resistor, 188 a
door-opening request button, and 189 a door-closing

10 request button. Other codes and functions are used in the
same meaning as those in Fig. 9. The following describes
the briefly describes the circuit operation of Fig. 10.
If any one of destination floor registration buttons 185
is pressed, the output of the AND circuit 193 connected

15 to the IRQ1 request input terminal is changed from HIGH
to LOW. The microcomputer 154 is programmed in advance in
such a way that, when the IRQ1l request input terminal
changes from HIGH to LOW, it receives the IRQ1l interrupt.
The microcomputer is also programmed in such a way that,

20 upon receipt of IRQl interrupt, it detects the port input
connected to the output from the NOT circuit 187. This
allows the input port to be detected only when the
destination floor registration button is pressed. The
switches for the input port and destination floor

25 registration button 185 each are connected at a one-one



- 20 ratio through the NOT circuit. Wen the button is pressed, the bit
of the corresponding input port is set to "1" . For the output port, in
the meantime, each indicator light of the destination floor respodseStPi @it
is connected to the 5 output port at a one-one ratio through the current
limting resistor 192, and the indicator light is turned on when the
corresponding bit of the output port is set to 111". Further, by pressing
t he door-openi ng request button 188, thé&0nicroconputer is requested to
send the IR interrupt 10 signal alone. Upon receipt of the R interrupt
signal alone, the mcroconputer is so programmed send the door -opening
signal to the radio termnal. The door-closing request button is also
configured in the simlar way. This processing is show in Fig. 23(a) and
Fig.23(b). Many 15 interrupt factors are present to such a nicroconputer

154. Safety igs et wifdh the hecEes 6l Pessséd) er)
can be input by g%?ﬁ‘%%ugﬂdtﬁ@%ﬁ%i?&%f?op pri oﬁzlhty Fig. 11 sho?/vs {he

arrangenment i nsh e, ithgei il edkres ohallﬁggméat Pt dengéexargar posttion
indicator light, 20 and other co es and functions are used in the sane

neani ng as thO@?eldhd;hﬁ:S po?tdninlohe Tieardinonaagddndichesrt héghopef at i on
of the controller of the radi o comruni cations apparatus 160 nounted on

each operati ontpanidst indthion eflRycan cespordee ldahe isecennectednbartizel on
the control 25 input unit given in Fig. 10. Firstly, the case of the first
23SEP20046 output port at a one-one ratio through the current limiting
resistor 192, and the indicator light is turned on when
the corresponding bit of the output port is set to "1".
Further, by pressing the door-opening request button 188,
the microcomputer is requested to send the IRQ4 interrupt
10 signal alone. Upon receipt of the IRQ4 interrupt signal
alone, the microcomputer is so programmed send the door
-opening signal to the radio terminal. The door-closing
request button is also configured in the similar way. This
processing is shown in Fig. 23(a) and Fig.23(b). Many
15 interrupt factors are present to such a microcomputer 154.
Safety is ensured and the alarm reset key (to be described
later) can be input by setting the IRQ4 to the top priority.
Fig. 11 shows the arrangement inside the indicator.
In Fig. 11, 220 denotes a car position indicator light,
20 and other codes and functions are used in the same meaning
as those in Figs. 9 and 10. The following describes the
operation of the controller 152 of the radio communications
apparatus 160 mounted on each operation panel, with

reference to the case where it is mounted on the control

25 input unit given in Fig. 10. Firstly, the case of the first
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- 21 transmission wll be explained. Then the case of reception wll be
described. Fig. 12 is flow chart showi ng the transm ssion procedur2#§; ﬁﬁf
controller 152. Firstly, when the output signal of the nicroconpuﬂ s

or AAD 5 converter is input to the controller 152, the antenna is swtched
to the transmtter side. Then in Step 232, evaluation is nmade to see

whet her the data is a voice data or not. If it is voice data, the system
goes to proceed to Step 233, and data-t$pe=~is forned in to a packet as a
10 voice data. Then it is sent at a specified interval, as shown in Fig.

8. When the data is not voice data according to evaluation in Step 232, it
Is assenbled into a packet, and is nornmally transmtted, as shown in Fig.
8. After conpletion of transm ssion, the antenna is switched to the 15
receiver side, and the systemwait for the next command in the state of

reception. Theufaa{éms*ugndenniwéxbhsiﬂéegesg%%w tik d{i%e Bk%ﬁ%tf&?ept i on

wth reference to Fig. 13. Wen the receiver has recelve e signal,

it checks the wiast ibtatdedtd 1bed £PF2Q.2632 tie Faow lcrdrt SHRRAAMP e to
itself. If so, the packet is disassenbled in Step 261, and checks the data

type. Eval uattiramsms ssigm iprdieinadoi afeecditidElsRt Bl s tHigstugi,ce data
or not. If so, the information is output to the DA converter, an

processi ng i s whea ddrepleettput fsignals X5 v maiteresagshter i 15€!dr acaor di ng
to evaluation in Step 2 3 SEP 2004
5 converter is input to the controller 152, the antenna is
switched to the transmitter side. Then in Step 232,
evaluation is made to see whether the data is a voice data
or not. If it is voice data, the system goes to proceed
to Step 233, and data type is formed in to a packet as a
10 voice data. Then it is sent at a specified interval, as
shown in Fig. 8. When the data is not voice data according
to evaluation in Step 232, it is assembled into a packet,
and is normally transmitted, as shown in Fig. 8. After
completion of transmission, the antenna is switched to the
15 receiver side, and the system wait for the next command
in the state of reception.
The following describes the processing at the time of
reception with reference to Fig. 13. When the receiver 151
has received the signal, it checks the destination in Step
20 263 to see if it is addressed to itself. If so, the packet
is disassembled in Step 261, and checks the data type.
Evaluation is made in Step 265 to see if the data is the
voice data or not. If so, the information is output to the

D/A converter, and processing is now complete. If it is

25 not addressed to itself according to evaluation in Step




- 22 263, processing termnates. If the data is not voice data according
to evaluation in Step 265, | RQ2request signal 1is output to the

m croconputer 154 and the data is sent to the mcroconputer 154. ThgggP 2004
processing termnates. 5 Wth reference to Fig. 14, the foll ow ng describes
the steps of processing inside the m croconputer when the destination
floor registration button is pressed for the control input unit in Fig.

10. If any one of destination floor reg28tration buttons 185 has been
pressed, IRQL 10 interrupt request signal is issued as described above.
Upon recei pt of the interrupt request signal, the processing goes to Step
291, the detection result of the input port is stored in register R2. In
this case, the state of each bit in the register R2 has a one-to-one 15
relationship with the destination floor registration button. Wen the

di { t t d. Th
curront 11 ght 263 spEectap il Solifnati, 1 cRE d0 TEnBERLBISTREY 100,
be realized WoewAdi ¥R Sad udht il i @t%) gsrse, g%lqtg@l%tzg% 3}1 he of

the output port is sent to the RL. In ration

of bit stringgsbeudper ibe th&eegil%tr%o%u%@} 24 %ddm'h%'&tt%dasa%ntthe

result is stored in register R3. As aresult, new destination floor
regi strati on 2p ithicomTeiroedmipttaaddilsiqn Tﬁehhgrauééthgdeéssmaﬁhtaa floor 2

3 SEP 7004
5 With reference to Fig. 14, the following describes the
steps of processing inside the microcomputer when the
destination floor registration button is pressed for the
contrel input unit in Fig. 10. If any one of destination
floor registration buttons 185 has been pressed, IRQ1
10 interrupt request signal is issued as described above.
Upon receipt of the interrupt request signal, the
processing goes to Step 291, the detection result of the
input port is stored in register R2. In this case, the
state of each bit in the register R2 has a one-to-one
15 relationship with the destination floor registration
button. When the corresponding bit is "1", it shows that
the button has been pressed. The current light-on state
is stored in the register Rl in Step 292. This can be
realized when the contents of the register retaining the
20 state of the output port is sent to the Rl. 1In Step 293,
the logical OR operation of bit strings between the
register Rl and R2 is implemented, and the result is stored
in register R3.
As a result, new destination floor registration

25 information in addition to the current destination floor



- 23 registration information is recorded in the register R3. Then in
Step 295, evaluation is nade to see if the contents of the R are
different fromthose of the R3 or not. That they are different ngﬁtmmx
the destination floor 5 registration button other than the ones for already
regi stered destination floors has been pressed. If they are not different
according to evaluation in Step 295, the processing goes to Step 302, and
processing is now conplete. |If they are2Bound to be different in Step 295,
processing 10 goes to Step 296, and the request nunber is issued. This
request number can be represented by 8 bits ganging from 0 to 255. one is
added for every issue. After it has reached 255, it goes back to 0. This
process is repeated thereafter. The request nunber is used to cancel the
15 result of proceSS|ng in Step 300 (to be described |later) when there is

no additional Fr&giStFation 4 28 sional 0mr %Tahhghgopéi%#g{_ Then in

Step 297, the Ioglcal XOR (exclusive Ioglcal operati o
strings betvesfed N seepoiss, Blalgdeieo! §é%ra4%1tbs%émfe€ﬁatc%ﬁ e[%& nd the
co I on,

result is stored in the reglster . As ares this only

the bit correamrtqhenaltsrémﬂ@rem&tﬂd&athaae@ﬁlai@mdoﬁ:l REE. 'Sr"a?€ and
remains in the register R2. The bit corresponding to the already

regi stered fl atfeyenmsedi fferefthaieans Siept 298 doet 2Rathon epfSopf register
R2 together with the request nunber 23 SEP 200
5 registration button other than the ones for already

registered destination floors has been pressed. If they
are not different according to evaluation in Step 295, the
processing goes to Step 302, and processing is now complete.
If they are found to be different in Step 295, processing

10 goes to Step 296, and the request number is issued. This
request number can be represented by 8 bits ganging from
0 to 255. One is added for every issue. After it has
reached 255, it goes back to 0. This process is repeated
thereafter. The request number is used to cancel the

15 result of processing in Step 300 (to be described later)
when there is no additional registration completion signal
from the controller. Then in Step 297, the logical XOR
(exclusive logical sum) operation of the bit strings
between the register R3 and register Rl is implemented,

20 and the result is stored in the register R2. As a result
of this computation, only the bit corresponding to the new
destination registered floor is "1" and remains in the
register R2. The bit corresponding to the already

registered floor becomes "0". Then in Step 298, the

25 contents of register R2 together with the request number



- 24 issued in Step 296 are stored in the Table 1 of the format shown in
Fig. 17. In Fig. 17, when this elevator system is assuned to be installed
in a building from8lst floor to the 7th floor, for exanple, the 23Sﬁpzmg
additionally registered 5 floor with the request nunber O in Table 1 w

be the 3rd floor when the bit on the rightnmost position corresponds to
basenent 1. Then in Step 299, the requesé nunber is stored in variable

e req. This operation allows a very réc ﬁtly i ssued request nunber to be
stored in the variable 10 e_req. Then in Step 300, light-on data is
replaced with the contents of register R3. This allows the destination
floor indicating response |ight to be replaced by the response |ight
corresponding to the newly pressed destination floor registration button
added to the current 15 destination floor response. Then in Step 301, the
contents of tissuediist Stel2296getdartaordd inheheeralebé INYELEhe fFSrmSENt tO
the radio termnal. This allows the newly occurring registered fl oor

i nformati on arghowwugstFiguilsr. fo Biegsebh?, twhéhethisli @léwatonadysteny. 15
shows the data 20 format for the additionally registered floor signal to
be sent in thiks @Gesumed to e iBstaldedalin3aObuehding fromedlsmatiaoy f or

transm ssi on (Recelveéé 351 a source of transm ssion (Sender), 352 a data
type (additiort® the 7elifdoatodfor ®ranphs, shecadditionably regisimreth 25

addltlon%lly reglstered floor data. 7 3 SEP 2004
loor with the request number 0 in Table 1 will be the 3rd

floor when the bit on the rightmost position corresponds
to basement 1. Then in Step 299, the request number is
stored in variable e _req. This operation allows a very
recently issued request number to be stored in the variable
10 e_req. Then in Step 300, light-on data is replaced with
the contents of register R3. This allows the destination
floor indicating response light to be replaced by the
response light corresponding to the newly pressed
destination floor registration button added to the current
15 destination floor response. Then in Step 301, the contents
of the register R2 together with the request number are
sent to the radio terminal. This allows the newly
occurring registered floor information and request number
to be sent to the radio terminal. Fig. 15 shows the data
20 format for the additionally registered floor signal to be
sent in this case. In Fig. 15, numeral 350 denotes a
destination for transmission (Receiver), 351 a source of
transmission (Sender), 352 a data type (additionally
registered floor, 353 a request number and 354 an

25 additionally registered floor data.



- 25 - Fig. 16 shows processing started in response to the IR interrupt
request signal issued at 1l-second intervals by the timer circuit 198 of
Fig. 10. It shows the processing of turning off the destination flpdSEP 200k
response 5 light for the additionally registered floor signal where the
additional registration conpletion signal cannot be obtained after the

| apse of 1 second or nore. Upon receipt _of the IRQ interrupt signal,
timer interrupt number t_num is read 1 ém the menory in Step 381. This
timer interrupt 10 nunber t_numis represented by two bits fromO to 3. As
will described later, 0 cones back after 3 for each interrupt of the IRG.
This is repeated thereafter. The tinmer interrupt nunber is updated in
Steps 382, 384 and 385. Then in Step 386, the nost updated request nunber
is 15 taken out of the aforementioned variable e req, and is stored

together with the pjgum esshowsdprocebeingbstattedFig. réSpshowste hehé or mat
of Table 2. In Steps 387 to 393. Based on the current tinmer interrupt

nunber t_num 1kde ind@tesiptregeestesignyidatededtat Neskicordoint &y 2Ds
S5interrupt 2 seconds before and the request nunmber nbst wupdated at the

tinme of |RQ S5ibyetheptimee strouiitbeddref Rig.taRen Dutshywsretkherg reference
to Table 2. Then in Step 394, the logical OR operation of the bit strings
of the additipretéysirngict anathinowffidhe Hestipabionr £2805cToRRANSE t WO
request nunbers taken out in Steps 387 to 393 is 2 3 _SEP 2004
5 light for the additionally registered floor signal where
the additional registration completion signal cannot be
obtained after the lapse of 1 second or more. Upon receipt
of the IRQ5 interrupt signal, timer interrupt number t_num
is read from the memory in Step 381. This timer interrupt
10 number t_num is represented by two bits from 0 to 3. As
will described later, 0 comes back after 3 for each
interrupt of the IRQ5. This is repeated thereafter. The
timer interrupt number is updated in Steps 382, 384 and
385. Then in Step 386, the most updated request number is
15 taken out of the aforementioned variable e_req, and is
stored together with the t_num as L_req in the Table 2.
Fig. 18 shows the format of Table 2. In Steps 387 to
393. Based on the current timer interrupt number t_num,
the request number most updated at the time of IRQ
20 5interrupt 2 seconds before and the request number most
updated at the time of IRQ Sinterrupt one second before
are taken out by making reference to Table 2. Then in Step
394, the logical OR operation of the bit strings of the

additionally registered floor data having occurred between

25 two request numbers taken out in Steps 387 to 393 is



- 26 Aft inplenented by making reference to Table 1. The result of
conputation is stored in the register R4. Then in Step 395, the |ogical
NOT operation of the bit string between the register R4 is inplement@dSEP 2004
and the result is again stored 5 in the register R4. Then in Step 396, the
| ogi cal AND operation of the bit strings between the contents of the
register R4 and current |light-on contents _is inplenmented, and the result
is used to update the indicator. A sertedbof processing fromthe Steps 380
to 397 10 described above turn off all thesdestination floor response

i ghts corresponding to the additionally registered floors having been
added 1 to 2 seconds before. However, the destination floor response

| ights corresponding to the additionally registered floors are not turned
off normally. 15 This is because the additional registration conpletion

si gnal havi ng i} dnfiiritdd BPOMEK ifg Hefertnds toeribiéan t hae cO8hIOIdEr 5
through the radio termnal 11 in response to the additionally registered

floor signal. cHBMputiticasssntoddd ihamxpeqisedr Ha.h TRéarianseepdds,g. 20:
20 When the radi o conmuni cati ons apparatus 160 has received a signal, a

| RQ2 i nterrupttheequRrfilcdls N toger dthionial atebiiters thidhg Bemweercaiiy  of
the IRQ2 interrupt signal, the signal is captured fromthe radio
conmmuni cat i onTejitert R4, isnionglemertegdntndat ke aresulAeds25ga in stteyresD].
Then in Step 602, evaluation is nmade to see
5 in the register R4. Then in Step 396, the logical AND
operation of the bit strings between the contents of the
register R4 and current light-on contents is implemented,
and the result is used to update the indicator.
A series of processing from the Steps 380 to 397
10 described above turn off all the destination floor response
lights corresponding to the additionally registered floors
having been added 1 toc 2 seconds before. However, the
destination floor response lights corresponding to the
additionally registered floors are not turned off normally.
15 This is because the additional registration completion
signal having the format shown in Fig. 21 is sent from the
controller 5 through the radio terminal 11 in response to
the additionally registered floor signal. This
processing will be explained with reference to Fig. 20:
20 When the radio communications apparatus 160 has received
a signal, a IRQ2 interrupt request is sent to the
microcomputer 154. Upon receipt of the IRQ2 interrupt
signal, the signal is captured from the radio

communications apparatus, and the contents are analyzed

25 in Step 601. Then in Step 602, evaluation is made to see



1 2 3 SEP 2004 - 27 if the signal is an additional registration conpletion
signal or not. If it is an additional registration conpletion Sig?%”ﬁPtﬁﬁ
request number is taken out in Step 603. Then all bits for the
additionally registered floor 5 data of the Table 1 corresponding to the
request nunber taken out in Step 604 are cleared, and the processing is
now conpl ete. This avoids turning off of the destination floor response
light by a series of processing driven—-b¥7 the aforenentioned | RQp
interrupt. If the signal is not 10 a additional registration conpletion
signal according to evaluation in Step 602, processing goes to Step 606,
and evaluation is nade to see if the signal is a registered floor
light-off signal or not. If it is a registered floor light-off signal, the
light-off floor information is 15 stored in the register R5. The light-off

floor infor rrat-ifgrttrhéé%cji_gﬁgf ][§ fah{‘%cﬂ?i@id/ﬁﬁ €e sl%ﬁat@?é:‘oﬁ nggrﬁ’gié’ti bi t

corresponding'ﬁ I'nat1 on o0r response urned off

with the for . S [N Fir@. 224 sTRN 54 6 ; incal NOT
rﬁgﬁgﬁa%iqgﬁhéié %g 1#24sTR8N addi t305R 16 Ryq ilste AP

operation of of the register R5 is iI'npl enented, and the

result is storgghplidt idif sligaihalt, Eh&F Rfifist nthGBr s YAePAt 1hedeoi cal

AND operation of "the bit sfrings between the contents of the register RS
and current |igyy.- orheanhBDSitsS fioPtheeadedt iandllperépbatéred fasRdt to

update the indicator.

5 data of the Table 1 corresponding to the request number
taken out in Step 604 are cleared, and the processing is
now complete. This avoids turning off of the destination
floor response light by a series of processing driven by
the aforementioned IRQ5 interrupt. If the signal is not

10 a additional registration completion signal according to
evaluation in Step 602, processing goes to Step 606, and
evaluation is made to see if the signal is a registered
floor light-off signal or not. If it is a registered floor
light-off signal, the light-off floor information is

15 stored in the register R5. The light-off floor information
is a bit string data where "1" is assigned to the bit
corresponding to the destination floor response light to
be turned off with the format as shown in Fig. 22. Then
in Step 608, the logical NOT operation of the bit strings

20 of the register R5 is implemented, and the result is stored
in the register R5 again. Then in Step 609, the logical
AND operation of the bit strings between the contents of
the register R5 and current light-on contents is
implemented, and the result is used to update the indicator.

25 The processing is now complete. If the signal is not a



25 The processing is now conplete. If the signal is not a 2 3 SEP 2U04 - 28
regi stered floor light-off signal according to evaluation in Step 606,
processing goes to Step 610. Here evaluation is made to see if thesrsizmnal
is a registered floor light-on signal or not. If it is a reglsterej fl oor
light-on signal, 5 processing goes to Step 611, and the light-on floor
information is stored in the register R5. Then in Step 612, the logical OR
operation of the bit strings between the28centents in the register R5 and
current light-on contents is inplenmented and the result is used to update
the 10 indicator. The processing is now conplete. If the signal 1is not a
regi stered floor light-on signal according to evaluation in Step 610,
processing termnates. Wth reference to Fig. 19, the foll ow ng describes
the generation of the aforenentioned tinmer interrupt nunmber 15 t_num and
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5 processing goes to Step 611, and the light-on floor
information is stored in the register R5. Then in Step 612,
the logical OR operation of the bit strings between the
contents in the register R5 and current light-on contents
is implemented and the result is used to update the

10 indicator. The processing is now complete. If the signal
is not a registered floor light-on signal according to
evaluation in Step 610, processing terminates.

With reference to Fig. 19, the following describes the
generation of the aforementioned timer interrupt number

15 t num and the request number accompanying the issue of an
additionally registered floor signal, and mutual timing
of variables L _req0 to L_req3 updated for every timer
interrupt. Fig. 19 shows the state from the start of the
system. All the variables are initialized to zero, so

20 t_num, request number, L_req0 to L_req3 are all zero {0)
before the initial IRQ5 interrupt occurs. When the first
IRQ5 has occurred, "l1" is incremented to the timer
interrupt number, with the result that t_num = 1. In this
case5, L_reql is updated. Since the request number having

25 been issued immediately before is 0, L_reql = 0 remains



25 been issued immediately before is O, L. reql = 0 remains 2 3 SEP 2004 29
unchanged. When the second IR interrupt occurs, it is updated and
replaced by t num= 2. In this case, L_reg2 is updated. However, ﬂﬁ%ﬂmhe
request nunber has not yet issued subsequent to O, the result is L _reg2 =
0. Wien the 5 third IR interrupt has occurred, it is updated and
replaced by t num= 3. In this case, the updated L reg3 = 1, since the
request number issued immediately befarggis the first. In this way, the
request nunber occurred 1 to 2 seconds before can be identified by
updating 10 of L_regOto L_req3 synchronized with the tiner interrupt

| RQ. Thus, all the additionally registered floors occurred 1 to 2
seconds. before can be identified by making reference to the Table 2. The
above described the processing procedure inside 15 the control input unit.
Wth reference to Figs, 24 and 25, the foll descri bes the processing
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5 third IRQ5 interrupt has occurred, it is updated and
replaced by t num = 3. In this case, the updated
L req3 = 1, since the request number issued immediately
before is the first. In this way, the request number
occurred 1 to 2 seconds before can be identified by updating
10 of L req0 to L_reg3 synchronized with the timer interrupt
IRQ5. Thus, all the additionally registered floors
occurred 1 to 2 seconds. before canbe identified by making
reference to the Table 2.
The above described the processing procedure inside
15 the control input unit. With reference to Figs. 24 and 25,
the following describes the processing inside the
microcomputer of the radio terminal 11 having the internal
arrangement shown in Fig. 9. When the radio communications
apparatus 160 has received the signal addressed to itself,
20 IRQ2 interrupt request is issued to the microcomputer.
Upon receipt of this IRQ2 interrupt, evaluation is made
in Step 681 to see if the signal is an additionally
- registered floor signal or not, as shown in Fig. 24. If
it is an additionally registered floor signal, the

25 equipment number of the transmission source, request



25 equi pent nunber of the transm ssion source, request 2 3 SEP 2004 - 30
nunber and additionally registered floor data included in the received
data are sent to the controller 5 in Step 682, and processing term natgs.
In the neantine, if the signal wis not an addltlonally regi stered floor
signal according 5 to evaluation in Step 681, processing goes to Step 684,
where evaluation is nmade to see if the signal is a door opening/closing
signal or not. Here if the signal is a-d@Qr- opening/closing signal
according to this evaluation, evaluation is made in Step 685 to see if the
signal is a 10 door-opening signal or not. If it is a door-opening signal
according to this evaluation, processing goes to Step 686. The door is
opened and processing termnates. if it is not a door-opening signal
according to this evaluation in Step 687, the door is closed and

Si gnal_actor Simﬂahat & s gdée,ﬁmae “l%'w‘p?%%ae”"td SRHERA HEOHEERT 1 st op
688 t t | f
tis a car i RRE %%r%‘acraeéﬁsagt‘é"% $PagoLiRn S Wakerady
ot 1T it :i%a%r'aﬁes  GRaRtiatds 37y bheonddndin O S8
RN E o o 0 A LA Psaigwegdaffoop@f&%ﬁ UYbdSFJIAPt es-

If it is not a
5 to evaluatlon in Step 681, processing goes to Step 684,

where evaluation is made to see if the signal is a door
opening/closing signal or not. Here if the signal is a door
opening/closing signal according to this evaluation,
evaluation is made in Step 685 to see if the signal is a
10 door-opening signal or not. If it is a door-opening signal
according to this evaluation, processing goes to Step 686.
The door is opened and processing terminates. If it is not
a door-opening signal according to this evaluation in Step
687, the door is closed and processing terminates. If the
15 signal is not a door opening/closing signal according to
this evaluation Step 684, evaluation is made in Step 688
to see if the signal is a car illumination control signal
or not. If it is a car illumination control signal
according to this evaluation, evaluation is made in Step
20 689 to see if it is a light-on signal or not. If it is a
light-on signal according to this evaluation, a car
illumination light-on processing is performed and
processing terminates. If it is not a light-on signal
according to the evaluation in Step 689, car illumination

25 light-off request signal is sent to the controller 5 in



according to the evaluation in Step 689, car illumnation 25 |ight-off
request signal is sent to the controller 5 in 2 3 SEP 2004 - 31 Sté&g3 %8100k
and processing termnates. If it is not a car illumnation control signal
according to the evaluation in Step 688, processing termnates. with
reference to Fig. 25, the follow ng describes the 5 processing when the
radio termnal receives a signal from the controller 5: Upon receipt of
the IRQ7 interrupt. Data is captured 4r¥m+the controller and evaluation is
made in Step 711 to see if it is an additional registration conpletion
signal or not. The source of additional 10 registration request
(send-from, request nunber and additionally registered floor data are
added to the additional registration conpletion signal received at this
time. Here if it is an additional registration conpletion signal according

to thi I ion, tbhe additi ls is ' of i '
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i nformati on of destination oor registration

5 processing when the radio terminal receives a signal from
the controller 5: Upon receipt of the IRQ7 interrupt. Data
is captured from the controller and evaluation is made in
Step 711 to see if it is an additional registration
completion signal or not. The source of additional

10 registration request (send-from), request number and
additionally registered floor data are added to the
additional registration completion signal received at this
time. Here if it is an additional registration completion
signal according to this evaluation, the additional

15 registration completion signal together with the request
number is sent to the source of additional registration
request (send-from) in Step 712. (Processingof the source
of request having received it has already been described
in with reference to Fig. 20.) Then in Step 713, the

20 registered floor light-on signal is sent as additionally
registered floor data to the control input unit other than
the source of request, and processing terminates. This
allows information of destination floor registration
button to be reflected also on the destination floor

25 response light of the control input unit other than the



button to be reflected also on the destination floor 25 response |ight of
the control input unit other than the 7 3 SEP 2004 - 32 source of g§qpp?m£
If it is not a additionally registered floor data according to this °
evaluation in Step 711, evaluation is nade in Step 715 to see if it is a
registered floor light-off signal or not. If it is evaluated as a 5

regi stered floor light-off signal, processing goes to Step 716, the

regi stered floor light-off signal is senB2te all control input units and
processing termnates. If it is not a registered floor light-off signal
according to the evaluation in Step 715, processing goes to Step 717,
where 10 evaluation is made to see if it is a car position signal or not.
If it is a car position signal according to this evaluation, the car
position signal is sent to the indicator 10. If it is not a car position
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720, door closing opetration is perforned in Step 722 and processi ng
5 registered floor light-off signal, processing goes to Step
716, the registered floor light-off signal is sent to all
control input units and processing terminates. If it is
not a registered floor light-off signal according to the
evaluation in Step 715, processing goes to Step 717, where
10 evaluation is made to see if it is a car position signal
or not. If it is a car position signal according to this
evaluation, the car position signal is sent to the
indicator 10. If it is not a car position signal according
to the evaluation In Step 717, processing goes to Step 719,
15 where evaluation is made to see if it is a door
opening/closing signal or not. Here it is evaluated as a
door opening/closing signal, evaluation is made in Step
720 to see if it is a door-opening signal or not. If it
is a door-opening signal according to this evaluation,
20 door-opening operation is performed in Step 721 and
processing terminates. If it is not a door-opening signal
according to the evaluation in Step 720, door closing
operation is performed in Step 722 and processing
terminates. If it is not a door opening/closing signal

25 according to the evaluation in Step 719, processing goes



termnates. If it is not a door opening/closing signal 25 according to the
evaluation in Step 719, processing goes 2 3 SEP 2004 - 33 to Step 733GEP 2004

where evaluation is made in Step to see if it is a car illumnation
control signal or not. If it is a car illumnation control signa
according to this evaluation, evaluation is made in Step 724 to see if it
5is an illumnation light-on signal or not. If it is an illum nation

i ght-on signal, processing goes to Step3325. Car illumnation |ight-on
processing is perfornmed and processing termnates. If it is not a
illumnation |ight-on signal according to the evaluation in Step 724, 10
processing goes to Step 726. Car illumnation |ight-off processing is
performed and processing termnates. If it is not a car illumnation

control signal according to the evaluation in step 723, processing
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Evaluation is made in Step 742 to see if it is a car position signal or
not. 5 is an illumination light-on signal or not. If it is an
illumination light-on signal, processing goes to Step 725.
Car illumination light-on processing is performed and
processing terminates. If it is not a illumination
light-on signal according to the evaluation in Step 724,
10 processing goes to Step 726. Car illumination light-off
processing is performed and processing terminates. If it
is not a car illumination control signal according to the
evaluation in Step 723, processing terminates immediately.
The above has described the processing of radio
15 terminal 11. The following describes the processing
inside the computer of the indicator having the internal
arrangement shown in Fig. 11, with reference to Fig. 26:
When the radio communications apparatus 160 has received
the signal, IRQ2 interrupt request occurs to the
20 microcomputer 154. Upon receipt of the IRQ2 interrupt, the
signal is captured from the radio communications apparatus,
and contents are analyzed in Step 741. Evaluation is made
in Step 742 to see if it is a car position signal or not.
If it is a car position signal according to this evaluation,

25 processing goes to Step 743. The current indicator is



If it is a car position signal according to this evaluation, 25 processing
goes to Step 743. The current indicator is 2 3 SEP 2004 - 34 updated and
repl aced by the received car position information, and processing
termnates. Fig. 27 shows the format of the car position signal r e@di SEB 00k
at this tinme. |[If it is not a car position signal according to the 5
evaluation in Step 742, processing term nates imediately. The foll ow ng
descri bes the nanagenent of the renuaining power of the secondary battery
nount ed on each operation panel with reference to Fig. 28. Battery
managenent shown in Fig. 28 is inplenmented nornmally, or 10 on a regular or

i rregul ar basis depending on the capacity of the secondary battery. |If
processing is perforned, conparison is nade between the Vbat representing
the voltage across the term nal of secondary battery and Vbat | ow
representing the_voltage value when there is a, 15 shortage,of the remainin
power of thelﬂﬂ4Qﬁ%ﬂi§P4ﬁ¥ﬁP#WQ?§ W%r%h?frﬁﬁﬁ&vgdw%%f_PgﬂFFﬁoPhe previousg
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5 evaluation in Step 742, processing terminates immediately.
The following describes the management of the
remaining power of the secondary battery mounted on each
operation panel with reference to Fig. 28. Battery
management shown in Fig. 28 is implemented normally, or
10 on a regular or irregular basis depending on the capacity
of the secondary battery. If processing is performed,
comparison is made between the Vbat representing the
voltage across the terminal of secondary battery and
Vbat_low representing the voltage value when there is a
15 shortage of the remaining power of the battery in Step 771.
Here if Vbat > Vbat low in the previous processing has
changed to Vbat < Vbat_low in the current processing, the
remaining power of the battery is reduced below the
specified value. So processing goes to Step 772, and the
20 car illumination light-on request signal is sent to the
radio terminal. Then in Step 773, the registered floor
response light or car position indicator light is switched
over to flashing mode, and processing terminates. Such

flashing operation allows consumption of the secondary

25 battery to be reduced. If the evaluation conditions in



fl ashing operation allows consunption of the secondary 25 battery to be
reduced. If the evaluation conditions in 2 3 SEP 2004 - 35 Step 771 @feli
not net, processing goes to Step 775. conparison is nmade between Vbat and
Vbat _hi gh representing the voltage value when there is a sufficient

remai ning power of the battery. Here if Vbat < Vbat_high in the 5 previous
processi ng has changed to Vbat > Vbat _high in the current processing, the
battery has been charged sufficiently= 88 processing goes to Step 776.

O herwi se, processing termnates. In Step 776, the car illum nation
light-off request signal is sent to the main termnal. 10 Then processing
goes to Step 777, and flashing of the registered floor response |ight or
car position indicator light is rest. Fig. 29 shows the fornmat of the car
illum nation control signal sent to the radio termnal by this 15
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certain interval (for exanple, 2 sec.) fromthe radio termnal
received. |f thswerdt @RItie BiteOeei WRGe if Vbat < Vbat high in the
5 previous processing has changed to Vbat > Vbat_high in the
current processing, the battery has been charged
sufficiently. So processinggoes to Step 776. Otherwise,
processing terminates. In Step 776, the car illumination
light-off request signal is sent to the main terminal.
10 Then processing goes to Step 777, and flashing of the
registered floor response light or car position indicator
light is rest.

Fig. 29 shows the format of the car illumination

control signal sent to the radio terminal by this
15 processing.

The following describes the arrangement of the alarm
system mounted on the control input unit with reference
to Fig. 30: In Fig. 30, (a) denotes the main processing
of the carry-out alarm system, and (b) shows how alarm

20 resetting is processed. In this alarm system, the buzzer
does not produce sound while the alarm suppression signal
sent at a certain interval (for example, 2 sec.) from the
radio terminal is received. If the signal is not received

for 10 seconds or more, the buzzer sounds. The alarm can

25 be reset by pressing the door-opening button while pressing



for 10 seconds or nore, the buzzer sounds. The alarm can 25 be reset by
pressing the door-opening button while pressing 7 3 SEP 2004 - 36 a EP 2004
speci fied conbi nati on of destination floor registration buttons at Z%é
same time. The follow ng describes the details: Wien the carry-out alarm
system has started, evaluation is nmade in Step 801 to see if alarmis
reset 5 or not. If it is reset according_to the evaluation, the operation
of the alarmsystemtermnates. If it s 3for reset according to the
evaluation in Step 801, processing goes to Step 803, where evaluation is
made to see if 10 seconds or nore have el apsed or not after the previous
10 reception of an al arm suppression signal. If 10 seconds or nore have
el apsed, processing goes to Step 804 to cause the buzzer to sound. If 10
seconds or nore have not elapsed according to the evaluation in Step 803,

processi ng goes sperdiled SbRAPiBALioH e de3e iRvten PasogotewRsk 4 Sep 804,

15 processing goes to Step 805, and evaluation is nmade to see if the alarm
is reset or ndbjuttdns tat stiesedmaceimel ngHe fdlliceiafldedd Nibedrnessi ng

goes to Step 806. The buzzer stops and processing termnates. If the alarm
is not reset detraills ngilien ttiee evatrptown albafhepyS8Oén KhepsBabted, 20
repeated. Until the alarmis evaluated as reset, buzzer stop processing in
Step 806 does ewluatkiopl bxenade aim Step 8l riesstedyi Hrakaimgis eeset
door - openi ng button while pressing a conbination of a fixed destination
floor redi streas gwt. If it is reset according to the evaluation, the
operation of the alarm system terminates. If it is not
reset according to the evaluation in Step 501, processing
goes to Step 803, where evaluation is made to see if 10
seconds or more have elapsed or not after the previous
10 reception of an alarm suppression signal. If 10 seconds
or more have elapsed, processing goes to Step 804 to cause
the buzzer to sound. If 10 seconds or more have not elapsed
according to the evaluation in Step 803, processing goes
back to Step 801. When the buzzer has sounded in Step 804,
15 processing goes to Step 805, and evaluation is made to see
if the alarm is reset or not. If it is reset according to
this evaluation, processing goes to Step 806. The buzzer
stops and processing terminates. If the alarm is not reset
according to the evaluation in Step 805, Step 805 is
20 repeated. Until the alarm is evaluated as reset, buzzer
stop processing in Step 806 does not take place. Alarmcan
be reset by pressing the door-opening button while pressing
a combination of a fixed destination floor registration

buttons (alarm reset keys) as mentioned above. In this

25 case, the IRQ1 interrupt is received since the destination-



buttons (alarmreset keys) as nentioned above. In this 25 case, the IRQL
interrupt is received since the destination 2 3 SEP 211114 - 37 OPQGHEQZMH

regi stration button has been pressed. Because a greater priority is placed
on the IR interrupt than I1RQL, the IRQL is suspended and processi ng goes
to Step 807. Then transm ssion of the door-opening signal is started in
Step 5 808, but this is irrelevant to alarmresetting. Then in Step 809,
the result of detecting the input port 83 stored in the register R2, and
processing goes to Step 810, where evaluation is nmade to see if the
contents of the R2 agree wwth the alarmreset key or not. It 10 agreenent
Is found, alarmis reset in Step 811 and processing termnates. If the
contents of the R2 do not agree with the alarmreset key in step 810,
processing term nates innediately. The radi o communi cati ons appar at us of

1 un nat | ng. IRRREH diese bt it (e b9 peropERESE? leatiee Sover of
the secondary halleryp %n%gl 64138y 1aPPRbE LS AR, BRafioHd N |

above. This f I On e not he pres

al so 20 to an ﬂieexggﬁeusce ahaaa'mpfaea 58543 (ﬁ%ccomm 86FS Then

secondary battery suppl'yIng power-to t I catlons

appar at us and ﬁ}}ié&&%&' tROUGHAIFnilpLightll P8 sta@idgn syip Whi ch
conmmuni cates wth the
5 808, but this is irrelevant to alarm resetting.
Then in Step 809, the result of detecting the input

port is stored in the register R2, and processing goes to
Step 810, where evéluation is made to see if the contents
of the R2 agree with the alarm reset key or not. It

10 agreement is found, alarm is reset in Step 811 and
processing terminates. If the contents of the R2 do not
agree with the alarm reset key in Step 810, processing
terminates immediately.

The radio communications apparatus of the operation

15 panel sends the radio signal for turning on the
illuminating light inside the car in the event that the
remaining power of the secondary battery has reduced below
a specified value as mentioned above. This function is
applicable not only to the present embodiment, but also

20 to an elevator communications apparatus which comprises
a secondary battery for supplying power to the radio
communications apparatus and operation panel and a solar
battery for charging, and which communicates with the

elevator controller through this radio communications

25 apparatus. Further, the indicator light or response light



el evator controller through this radi o communi cati ons 25 appar at us.
Further, the indicator light or response light 7 3 SEP 2004 - 38 of the
operation panel flashes when the remining power of the secondary bhbkPeslft
has reduced bel ow a specified value. This function is applicable to an

el evat or communi cati ons apparatus which conprises a secondary 5 battery for
suppl ying power to the radi o conmuni cati ons apparatus and operation panel
and a solar battery for charging, and-wBg8ch conmuni cates with the el evator
controller through this radi o comruni cati ons apparatus. Further, the
operation panel produces alarmwhen the 10 operation panel is about to be
renoved fromthe wall surface inside the car where it is installed or to
be carried out of the car after being renoved, or it has been actually
carried out of the car. This function is applicable not only to the

i ch compri sGF ATies AES TR A PG A R Ao ITE W R R oo
L Ll oo Ut Y U YA SO WL SO0 g ot us
n-a redundanth B | AES: Paqcer b 18 PP icdBIeT el AR TeRRI Tadi o
comuni cat i ong GRRAIHMSI L HppiEatthd AfH Lt WBRPY Ldd APSsecondary
5 battery for supplying power to the radio communications
apparatus and operation panel and a solar battery for
charging, and which communicates with the elevator
controller through this radio communications apparatus.
Further, the operation panel produces alarm when the
10 operation panel is about to be removed from the wall surface
inside the car where it is installed or to be carried out
of the car after being removed, or it has been actually
carried out of the car. This function is applicable not
only to the present embodiment, but alsc to an elevator
15 communications apparatus which comprises a radio
communications apparatus and which communicates with the
elevator controller through this radioc communications
apparatus.
Fig. 31 shows the second embodiment of the present
20 invention wherein the radio communications apparatus
inside the radio terminal is designed in a redundant
configuration. In Fig. 31, numeral 841 denotes a radio
communications apparatus A and 842 a radio communications
apparatus B. Other codes are used in the same meaning as

25 those in Fig. 1. The radio communications apparatus A and



apparatus B. other codes are used in the sane neaning as 25 those i?Eﬁk%‘ﬁW&
1. The radi o conmuni cations apparatus A and 73SEP2U04 - 39 radio
comuni cati ons apparatus B have the sane functions, and their functions
are the sane as those of the radio conmunications apparatus 160 as

descri bed above. Normally, either of these radi o conmuni cati ons apparatuses
5 is used. Assune that the radi o communications apparatus A is the one
nornmal |y used. Fig. 32 shows the internraB9arrangenent of the radio

term nal when a radi o comruni cati ons apparatus is designed in a redundant
configuration. In Fig. 32, nuneral 196 10 denotes an AID converter which
converts into the digital signal the analog signal sent fromthe
controller 5. Its function is the same as that of the AID converter 155
explained with reference to Fig. 9. Nuneral 197 denotes an D/ A converter

whi ch convert s idqy® éJ&ﬁ‘mﬁﬁ%a@.&o’?@%baﬁ:Qﬁ s difd :%'hevﬁéﬁé Sl ot from

the radi o comruni cations apparat us. unctlon is the sane as that of

the DA conveydere gt af iieck Yhid al.eéefﬁéwé%ara@ &% %endse \UERERE Bddiodenot es
a switch for swtching between the radi o comruni cati ons apparatuses A and B

according to tdwimathfiesticwd i HPpfathe U QéPLibéd ogbbie, A/ D converter

196. Nuneral 844 denotes a switch for switching between the radio
conmuni cat i onsNGRel Bf HedtharasEl t Begeaaidlidgomflunt batsonscpppiramigss dat a

to be input into the DA converter
5 is used. Assume that the radio communications apparatus
A is the one normally used.
Fig. 32 shows the internal arrangement of the radio
terminal when a radio communications apparatus is designed
in a redundant configuration. In Fig. 32, numeral 196
10 denotes an A/D converter which converts into the digital
signal the analog signal sent from the controller 5. Its
function is the same as that of the A/D converter 155
explained with reference to Fig. 9. Numeral 197 denotes
an D/A converter which converts into the analog signal the
15 digital voice signal sent from the radio communications
apparatus. Its function is the same as that of the D/A
converter explained with reference to Fig. 9. Numeral 843
denotes a switch for switching between the radio
communications apparatuses A and B according to the
20 destination of the signal output from the A/D converter
196. Numeral 844 denotes a switch for switching between
the radio communications apparatuses A and B according to
the source of voice data to be input into the D/A converter

197. This is a new addition of an IRQ6 interrupt terminal

25 not found in Fig. 9. This is the interrupt request signal



197. This is a new addition of an IRQ interrupt termnal 25 not found in
Fig. 9. This is the interrupt request signal 2 3 SEP 2006 - 40 which calls
out the sane function as that of the interrupt |RQ® as described 3Qﬁﬁemm
Wth reference to Fig. 33, the follow ng describes processing mhg e
radi o communi cations apparatus is 5 designed in a redundant configuration:
What is shown in Fig. 33 is the processing of correct detection of a
failure in the radi o conmunications appdfat-us A and selectiorr-of the
radi o comuni cati ons apparatus B. This function of failure detection and
selection is inplemented on a regular 10 or irregular basis at a frequency
w t hout hindering the normal processing. Wien processing is started in
Step 860, processing goes to Step 861, and the return request signal is
sent fromthe radi o communi cati ons apparatus A to the indicator. The

format of thi Swlg l&';dr?]:\&rl%%ﬁ%ttﬁéMe Jfﬁnﬁggi%gxgéé Ha@%‘%eiﬁlérixgt?grr 7 der

901, Data type Return request co as shown 1n I n

this returnr Sis SaEEE-ipddeaRe¢sl ver (destination) is assigned to the
i ndi cator, the Sender (source) is assigned to the radi o conmunications

apparatus A and a gethajaréPendBbeb F$gasIBYnNefel fo236kwiAgddbeckiBeset Urn
request code; then the signal is transmtted. Upon receipt of the signal,

the operation ?EwmésgﬁﬁégﬁﬁeﬁhEhéefudﬂorcﬁhﬁﬁﬁi@@ﬂﬁoﬁ@ dpparatusr bsrequest
response signal and returns it. After

5 designed in a redundant configuration: What is shown in
Fig. 33 is the processing of correct detection of a failure
in the radio communications apparatus A and selectiomof
the radio communications apparatus B. This function of
failure detection and selection is implemented on a regular

10 or irregular basis at a frequency without hindering the
normal processing. When processing is started in Step 860,
processing goes to Step 861, and the return request signal
is sent from the radio communications apparatus A to the
indicator. The format of this return request signal

15 consists of Receiver 900, Sender 901, Data type 902 and
Return request code 903, as shown in Fig. 34. In this
return request signal, the Receiver (destination) is
assigned to the indicator, the Sender (source) is assigned
to the radio communications apparatus A and a certain

20 number is assigned is assigned to the return request code;
then the signal is transmitted. Upon receipt of thesignal,
the operation panel assigns the return request code to the
return request response signal and returns it. After

waiting for 1 second in Step 862, evaluation is made in

25 Step 863 to see if there is any return signal from the



wai ting for
If there is
If there is
made to see
sent code or
I mredi atel y.
or if there is no agreenent between
sent in Step 864,

1 second in Step 862,

not. If agreenent is found, processing termnates 5

If there is no return signal fromthe indicator in Step 863
t kreddeturn request code and the code
processing goes to Step 866, where the return request

signal is sent fromthe radi o conmunications apparatus A 10 to the contro

I nput unit 1. After that, the sanme processing done to the indicator

Steps 867 to 869 is repeated. If there is a return signal and agreenent
found with the request code, the radi o conmuni cati ons apparatus A is not

LYo B S0k B0 hIETS Setatd SRS SOl
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25

cator. “After waiting for 1 second in step 877,

immediately. If there is no return signal from the
indicator in Step 863 or if there is no agreement between
the return request code and the code sent in Step 864,
processing goes to Step 866, where the return request
signal is sent from the radio communications apparatus A
to the control input unit 1. After that, the same
processing done to the indicator 2 in Steps 867 to 869 is
repeated. If there is a return signal and agreement is
found with the request code, the radio communications
apparatus A is not faulty, so processing terminates.
Conversely, if there is no return signal or code agreement,
the same return request signal is sent to the control input
unit 2 (Steps 870 to 873). Here if there is still no return
signal or code agreement, processing goes to Step 876.
In Step 876, the return signal request signal is sent
from the radio communications apparatus B to the indicator.
After waiting for 1 second in Step 877, evaluation is made
in Step 878 to see if there is a return signal from the
indicator. If there is, evaluation is made in Step 879 to
see if there is agreement of the request code or not. If

there is agreement, processing goes to Step 8%91. Then the

evaluation is made in 25 Step 863 to see
any return signal fromthe 2 3 SEP 2094 - 41 i ndicator,9r %mn
a return signal, processing goes to Step 864, evaluati%ﬁsﬁg
if the received return signal request code agrees with the



see if there
agreenment, processing goes to Step 891. Then the 2 3 SEP 2004 - 42 n3djfe 7004

comuni cati ons apparatus to be used is switched from Ato B
If there is no return signal from the indicator or there is no agreenent
in Step 879, processing goes to Step 881. The return
signal 5 request signal is sent fromthe radi o communi cati ons apparatus B
input unit 1. After the-d4@se of 1 second, evaluation is

of the request code

to the contro

s agreenment of the request code or not. If 25 there is

made in Step 883 to see if there is areturn signal. If there is,

evaluation is

made in Step 884 to see if there is agreenent of the request
code or 10 not. If there is, processing goes to Step 891, and the radio

comuni cati ons apparatus to be used is switched from Ato B
If there is no return signal or there is no agreenent of the request code

in Step 884, tf@di&%ﬁ\urﬁj&@or{seﬁtl??giaﬁhgr@é beSus€atid s tbAedOr rom

comuni cations 15 apparatus B to con . . .
wai ting for 1 gee®ngl i nnSieepB8G8.evakughéss 1§ ABULetirn _
there is a return signal. If thereis, evaluation is made t0 see if there
i s agreenent beheEgriddircogetheeei Medol agbéeReBBhH Bthe Beqient enie or
not. 20 If there is agreenent, processing goes to Step 891, and the radio
conmuni cat i onsimppapad 1%, paobessiad goestotStey88lL onThe retldrnldidhel e is
no return signal fromthe control input unit 2 according to the eval uation

in Step 887,

10

15

20

25

request signal is sent from the radio communications

apparatus B to the control input unit 1. After the lapse
of 1 second, evaluation is made in Step 883 to see if there
is a return signal. If there is, evaluation is made in Step
884 to see if there is agreement of the request code or
not. If there is, processing goes to Step 891, and the
radio communications apparatus to be used is switched from
A toB. 1In Step873. If there is no return signal or there
is no agreement of the request code in Step 884, the return
signal request signal is sent from radioc communications
apparatus B to control input unit 2 in Step 885. After
waiting for 1 second in Step 886, evaluation is made in
Step 887 to see if there is a return signal. If there is,
evaluation is made to see if there is agreement between
the code received in Step 888 and the sent code or not.
If there is agreement, processing goes to Step 891, and
the radic communications apparatus to be used is switched
from A to B. If there is no return signal from the control
input unit 2 according to the evaluation in Step 887,

processing goes to Step 889 where a communications error

in the car is reported to the controller 5 and processing

In Step 878.

In Step 873.

Input unit 2 1n Step 885. After
End8B7riomsee if



processi ng goes to Step 889 where a conmunications error 25 in the car is
reported to the controller 5 and processing 23 SEP 20 - 43 term nates.
After the radi o conmunications apparatus has been switched from A&SH 106
Step 891, the failure of the radio conmunications apparatus A is reported
to the controller 5in Step 892. Then in Step 893 the A/D and DA 5
conversion ports of Fig. 32 are set to the radio conmunications apparatus
B by neans if switches 843 and 844. Thed43imr Step 894 that the radio
comuni cations apparatus of the radio term nal has been changed fromA to
Bis reported to all the operation panels. In response 10 to this report,
all the operation panels change the destination of the main radio term nal
fromthe radio comunications apparatus A to the radio communications
apparatus B. Fig. 35 shows a third enbodi nent of the present 15 invention.

The el evator [ t ﬂﬁﬁﬁ way
2000 install eg@%#t@% s{hofrﬂﬁbﬁlﬁgdiﬁfgio I%‘wr ldsy;ckltg%sﬁu Ea gﬁg%gﬁét hi s

one drawing iests eyt TP oI ACRSEE NSt Oa*mmca&ﬁel famurapefoa&‘@l ng
the first and third floors. In the present 2 enbodi nent, a radi o terninal

11 is provi dedrédid eommassEeMEEsneNappaceces A 009 ﬁéﬁbziéa%e thet he sane
way as the aforenentioned enbodi nent, the operation panel 8 provided with
the radi o conmesntedl s SaPASEEpIBI2S  Then in Step 893 the A/D and D/A
5 conversion ports of Fig. 32 are set to the radio
communications apparatus B by means if switches 843 and
844. Then in Step 894 that the radio communications
apparatus of the radio terminal has been changed from A
to B is reported to all the operation panels. In response
10 to this report, all the operation panels change the
destination of the main radio terminal from the radio
communications apparatus A to the radio communications
apparatus B.
Fig. 35 shows a third embodiment of the present
15 invention. The elevator car 1 moves in the vertical
direction through the hoist-way 2000 installed in the
3-story building. For the sake of expediency, this one
drawing is used to show the cases where the cars 1 are
approaching the first and third floors. In the present
20 embodiment, a radio terminal 11 is provided at the
passenger entrance of 1000 each floor. In the same way as
the aforementioned embodiment, the operation panel 8
provided with the radio communications apparatus is
installed inside the car 1. Further, the radio terminal

25 11 and elevator controller 5 communicates with each other



installed inside the car 1. Further, the radio termnal 25 11 and el evator
controller 5 comrunicates with each other 2 3 SEP 7J14 - 44 by radngEMﬁqm
the car 1 is located close to the passenger entrance, namely, when one of
the radio termnals 11 noves close to the operation panel 8, the radio
termnal 11 and operation panel 8 comrunicate with each other by radio 5

t hrough the radi o conmuni cati ons apparatus built in each of them The
operation panel 8 and radio ternminal 1% ddmrunicate w th each other when
they are close to each other. Comuni cations between the operation panel 8
and radio 10 termnal 11 is less affected by external noise. Furthernore,
simlarly to the aforenenti oned enbodi nent, short range radi o transm ssion
as in small-power radio transm ssion can be applied to radio
comuni cati ons between the two. Fig. 35 shows a communi cati ons apparat us

15 in an el evahprrddigd.al hﬁ@natl?’é %ta‘?:r! M'lb@'a’t‘:%d EYbsB8%o t'hle é@é’eﬁi@f eto.

The present enbodinment is applicable to an elevator instal

bui I ding W th aiyriedemnaiiel st FhefSond dfadhe f@dm rtaénﬂi%ﬂe.,edm%v@@
installed for each passenger entrance on each floor if short range radio

20 transm ssi ofl éSe aPtheabberanashl Eanéi 8 hamwetilotepaiahal B1a4eradio
termnal 11 conmunicate with each other when they are placed close to each

ot helr. Fi g. 3Sopéeation yanehes opetiflh Dfa péneith Heseheothayl bypkadaper ation
banet 5 through the radio communications apparatus built in each
of them.

The operation panel 8 and radio terminal 11 communicate
with each other when they are close to each other.
Communications between the operation panel 8 and radio

10 terminal 11 is less affected by external noise.
Furthermore, similarly to the aforementioned embodiment,
short range radic transmission as in small-power radio
transmission can be applied to radio communications
between the two. Fig. 35 shows a communications apparatus

15 in an elevator installed a 3-story building, but not
limited thereto. The present embodiment is applicable to
an elevator installed in a building with any number of
stories. Aradio terminal 11 need not be installed for each
passenger entrance on each floor if short range radio

20 transmission is applicable, namely, if the operation panel
8 and radioc terminal 11 communicate with each other when
they are placed close to each other. Fig. 35 shows only
one operation panel. However, multiple operation panels
8, 9 and 10 can be installed, as shown in Fig. 1.

25 The present invention allows the number of wires in



8, 9 and 10 can be installed, as shown in Fig. 1. 25 The present invention
all ows the nunmber of wires in 23 SEP 20 45 +the car to be reduced%%SEpzﬂg

Furthernore, reliability or dependability of conmunications is inhprove
because the operation panel and term nal communicate with each other at a
shorter distance. 2 3 SEP 2094 -46 What is clainmed is: 1. An elevator
conmuni cati ons apparatus conprising; an operation panel provided in the car
of an elevator and containing a radi oTd®nmications apparatus, and a
termnal for conmunications with said operation panel by short- range radio
via said radi o conmuni cati ons apparatus; said el evator comruni cations
apparatus characterized in that signals related to said communications are
exchanged between the controller of said elevator and said termnal. 2. An
el evat or communi cati ons apparatus conprising; an operation panel provided
in the car of gReetgyatObanfed@Pedl Nifir thermsh®, COSTLAS LRI tPNSr appar at us,
and a termnal provided in said car for comrunications with said operation
panel by radi Oddﬂ)é‘n&a’ﬂbﬂliﬂﬁi@fc@ﬁﬁh@hﬂéét%ﬁsaﬂﬁaiﬂéﬁéﬁeéabdc@heéaﬂ@é
comuni cati ons apparatus characterized in that signals related to said
conmuni cat i onsopératksh grmresl. kaidveerming Ic edmmunieta tef wiahdeathvatioer and
said term nal

at a shorter distance.



3. An el evator comruni cations apparatus conprising; an operation panel
provided in the car of an elevator and containing a radio comuni cagidgag 2004
apparatus, and a term nal provided outside said car for conmunications with
said operation panel by short-range radio via said radi o conmuni cations
apparatus when approaching said operéﬁﬁbn panel ; said el evator

communi cati ons apparatus characterized in that signals related to said

comruni cat - changed between the controller of said elevator and
said term mfls%ﬁﬁ%%ééﬁ'evat or conmuni cations apparatus according to claim3
characterized in that said termnal is installed on the passenger entry
side of the 2 3 SEP 2004 -47 elevator. 5. An el evator communi cations

appar at us accor i ng A8 elgvatomcommupnizations apparabcs domptisi; sai d oper ati on panel
is a control input upit or.indicator. 6. An elevator co ni cations

appar at us accor di ng ?%S%qr%\til%ﬁa,neﬁmg?”g?‘ﬁmatﬁeﬁﬁri Qf%fe??ﬁ@rmﬁ%ﬁ’éyl%nd and

i ntensity nilictoaghinicationehgpirsuonadof the following pairs, that is: the
frequency band, 322 MHz or less, of said radi o communi cations apparat us,
and intensity of el ettarmina foslcgmnamigations wish stid operatiompareal byakay f r om sai d

radi o coggﬁgé&g}cjﬁ%aia@g&éggusi tgﬁgﬁ?{?;a%%gﬁﬁl%y band from 322 Mto 10 GHz,

of saidr conmuni cat1o tntensity of electric field,

35 p.Vimor less, 3 giid elesatomenhisibations dopdrRti ChL ARV SR P BSnapPar at us;
and the freguency band, 10 Gto 150 GHz, of said radio comuni Catl ons

appar at us, el Prfeidipomnyurieations arerexchanged bigtwsonthy/comivolldred said 3lavetoer s away

from sai d .49 said terminal.

2. An elevator communications apparatus comprising;
an operation panel provided in the car of an elevator and containing a
radio communications apparatus, and
a terminal provided in said car for communications with said operation
panel by radio via said radio communications apparatus;
said elevator communications apparatus characterized in that signals
related to said communications are exchanged between the controller of said elevator

and said terminal.

3. An elevator communications apparatus comprising;

an operation panel provided in the car of an elevator and containing a
radio communications apparatus, and

a terminal provided outside said car for communications with said
operation panel by short-range radio via said radio communications apparatus when
approaching said operation panel;

said elevator communications apparatus characterized in that signals
related to said communications are exchanged between the controller of said elevator

and said terminal.

4, An elevator communications apparatus according to claim 3

characterized in that said terminal is installed on the passenger entry side of the



———

radi o communi cati ons apparatus; and the antenna power of said radio

communi cations apparatus is 10 nWor |less. 7. An el evator comuni cati ons
apparatus according to claim1l, characterized in that said operati @ %Bﬂgﬂk
produces al arm when brought outside. 8. An el evator comrunications
apparatus according to claiml1, furthed7-conprising a secondary battery for
suppl ying power to said operation panel and a solar battery for charging
sai d secondlar battery; wherein, when the renaining power of said secondary
battery ha§ e?’%ﬂ'iuced bel ow t he specified value, said radi o conmuni cations
apparatus sends a radio signal for turning on the illumnating light in
said car. 9. An el evator comrunications apparatus according to claim1,
further compr§ing Ansémaredaoynivaicatos dpPhrafidARLOHiAG DO ([0 sai d

oper ati on panel ;'z?ﬁld el eyat or communi cations apparatus further

char acteri@?ﬁacf‘ﬁ‘ 4t that gaahopasetion pangFpa 20atol- i@t meitair ndigat@ower of sai d
secondary battery has reduced bel ow the specified value, the indicator

| ight or response light of said operation panel flashes. 10. An el evator
conmuni cat i ons @ppar At eEvatonpomsiunigatiGi HPRhAG ia%r@iﬁg% cBifY! Jfidely, the car
of an el evator ﬁ%\& contajning a radi o comruni cations apparatus, and a
termnal R HSRmHTRIUeEEY WtipteauivP slrstrin fidd iseneaf thy follading pdig, sai d
radi o conmlatigat i ons apparatus; wherein a pair of the frequency band and
intensity of electric field is one of the following pairs, that is: the
frequency band,th@#equdrzy band, 833 MIZ osieésslof @6l RAEOBIRMbSREERRS, ﬁ?tﬂ?r at us,
and intensit¥ of .el ec ricftg;eld, 500 Vimor less, 3 neters aV\gE/’ rom sai d
radi o comﬁl}ﬂi%tg?ﬁnér? effﬁ% I35 WV/m, or less, 3 meters away from said radio

communications apparatus;

the frequency band from, 322 M to 10 GHz, of said radio communications

apparatus, and intensity of electric field, 35 MV/m or less, 3 meters away from said

radio communications apparatus; and
the frequency band, 10 G to 150 GHz, of said radio communications

apparatus, and intensity of electric field, 500 V/m or less, 3 meters away from said

radio communications apparatus; and

the antenna power of said radio communications apparatus is 10 mW or less.

7. An elevator communications apparatus according to claim 1,

characterized in that said operation panel produces alarm when brought outside.

8. An elevator communications apparatus according to claim 1, further
comprising a secondary battery for supplying power to said operation panel and a
solar battery for charging said secondary battery;

wherein, when the remaining power of said secondary battery has reduced

below the specified value, said radio communications apparatus sends a radio signal

for turning on the illuminating light in said car.

9. An elevator communications apparatus according to claim 1, further
comprising a secondary battery for supplying power to said operation panel;

said elevator communications apparatus further characterized in that, when the




the frequency band, from322 Mto 10 fGHZ| dof 3§aiv;jmr g(rji ?esgongu%fgﬁgonzmy
Intensity of electric field, ,
?ppar aé?ﬁ’ r23?o| go(ran'runi Zations apparatus; the frequency band, fr;)mn:SLiOZtaGSE)F?ZUm
1r58mGS—Iz or less, of said radio comunications apparatus, and int eatio%s
clect o field: 500 pvim 3 mters ausg. fromsald radio communications,
; ntenna power of said ra _appa
igpﬁ{l\%lrjsl’ ggd t1r11e Zn e eyaltoor communi cations apparatus conprising; ngn R
oper at i on g%%%wnmwar Plssakl segonslary béﬁtet')hlmsc_eductecﬂ balewtethefﬁﬁégqgegn\??jcﬁ Fng 9
[ M ' ; nd ,comuni cates w
;:?ho gloevat E)drélﬁ)trIll ef%rﬁﬁggjg?%tf@ﬁg?a?lf]836’33%13"”}9} ?%@@Eznglr ?gpn\é\/_negnb(rjgggrggt o
[ ; I cations apparat us _ ; (
outside. 12. An el evator communica comprising: an op
' ' ided in the car of an elevator, c _
ggpner:m\i,\@;tcroln: g{)g\érg’i‘ﬁ?,"a@ﬁaolmmlm&ppmmhom?ﬁsmgﬂlto[)loly! ﬁgrg gngfrau '([jo
20040 condar Battery or . J |
: g\éat oc ‘ at2i gnSEZnel fr?aﬁ%g p%l&?ljarrogg?c{%rt e?%PféﬁﬁkyﬁtﬁgalyhmmmemgradarKas
Egltte?S'e m@ﬁépmmm@ﬁonh@m,Mmg power of said s_ecotn_da:]g gg:);regus
’ : | fi | ue, sai d radio communications _
o be:jiO\(,)V tgsgrs]%et%?l B‘l’“‘gf{?\;g‘i’%@lu@ﬁaﬁm Wilthwindnp&rhui@ panghby #aRicSwh d calr.
igndinae{gﬂ'ﬂtrmﬂio%@ﬂmmﬁ&%%é) paratus conprising; an opeaatlon pane
which is provided in the cargbgjffagn’el evator, contains a radio

comuni cati ons apparthensn amait of drerjueady Wl irkbRic§ WP HeBldoHer Py 521 0

one of the following pairs, that is:

the frequency band, 322 MHz or less,

apparatus, and intensity of electric fi

of said radio communications

eld, 500 uV/m or less, 3 meters away from said
radio communications apparatus;

the frequency band, from 322 M to 10 GHz, of said radio
communications apparatus, and intensity of electric field, 35 uV/m or less, 3 meters
away from said radio communications apparatus;

the frequency band, from 10 G to 150 GHz or less, of said radio
commmunications apparatus, and intensity of electric field, 500 nV/m, 3 meters away

from said radio communications apparatus; and

the antenna power of said radio communications apparatus is 10 mW
or less.

1. An elevator communications apparatus comprising;

an operation panel which is provided in the car of an elevator, contains

a radio communications apparatus, and communicates with the controller of said
elevator;

wherein said operation panel produces alarm when brought outside.

12. An elevator communications apparatus comprising;

an operation panel which is provided in the car of an elevator, contains

a radio communications apparatus, and communicates with the controller of said
elevator,
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a secondary battery for supplying power to said operation panel, and

a solar battery for charging said secondary battery;

wherein, when the remaining power of said secondary battery has
reduced below the specified value, said radio communications apparatus sends a radio

signal for turning on the illuminating light in said car.

13.  An elevator communications apparatus comprising;
an operation panel which is provided in the car of an elevator, contains
aradio communications apparatus, and communicates with the controller of said
elevator, and
a secondary battery for supplying power to said operation panel;
said elevator communications apparatus further characterized in that,
when the remaining power of said secondary battery has reduced below the specified

value, the indicator light or response light of said operation panel flashes.



