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| NVENTI ON:  ELEVATOR COMMUNI CATI ONS APPARATUS 5 BACK NVENTI ON
The present invention related to an el evator connunlcatlons t us.

General ly, the operation panel inside an elevator car conﬁﬂﬁ?és a control
I nput unit provided with destination 10 floor registration buttons and

their response lights and an indicator installed on thmmw nin the

car to indicate the current position of the car. Int ’Wm @mmf t he

control input unit and indicator are enbedded in a hole P on the wal
ac

of a car. Many wires are |ed out of each 15 operation pane cordlng to
t he nunber of destination floor registration buttons, response |ights and

indicator |lights, and are co 0 appl i ance box on the top of
R

the car at the ratio of 1 to external view of the control

i nput 20 accorﬂi?ﬂELS% $§$p %ﬁ%?@féN where (a) is a front view, and (b)

is a side view 24 to 31 denote destination floor

registration buttonsy@aneth &9 SBTRtcATIONS APPARATUS

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
10 floor registration buttons and their response lights and
an indicator installed on the top position in the car to
indicate the current position of thecar. 1Inthepriorart,
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. In 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 personnel calling button, 20 a speaker



fl oor response lights. Numeral 22 indicates a door- opening request button,
23 a door-closing request button, 25 21 a mai ntenance personnel calling
button, 20 a speaker - 2 and a m crophone, 33 a cover for maintenance
personnel, 34 a decorative panel, 36 a control input unit proper, 35 a
car wall, and 37 wiring. Fig. 4 is an external view representing an
indicator 5 according to the prior arts 2vhere (a) is a front view, and

(b) is aside view In Fig. 4, nunerals 51 to 58 denote position indicator
lights, and 50 and 59 show operation direction indicator |ights. Nuneral
60 indicates a decorative panel, 61 an indicator proper, 35 a car wall, 10
and 37 wiring. According to-the prior art, the operation panel proper -

i ncluding the control input unit and indicator are enbedding in the car
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an appliance hpxyap waCONtAY | £F wirfndail code 20 for connection between

an appliance box 3 and controller 5, a sheave, 7 an illumnating light in
a car, 8 and 9 comigolsiitPah BRtEEnalOvaswl PEhESEOht iRl imiiWatdr
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 panel 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

control input units 8 and 9 and indicator 10, and an

25 appliance box 3.



connecting between an operation panel including the control input units 8
and 9 and indicator 10, and an 25 appliance box 3. - 3 |f a passenger
presses a destination floor registration button on the control input units
8 and 9, a change occurs in the voltage of the cable corresponding to the
wiring 15. This change is fed to the mcroconputer 5 in the appliance box
connected to the wiring 15, thereby deté&rm ning the destination floor

regi stration 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
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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 regarding the wiring

between a car and machine room. Further, an art for

25 allowing communications between the operation panel in the



comuni cati ons have al ready been nmade regarding the wiring between a car
and machi ne room Further, an art for 25 allow ng comuni cati ons bet ween
the operation panel in the - 4 car and elevator controller by radio
(infrared ray) is disclosed in the Japanese application patent Laid-Open
publication No. Hei 06-92560. Further, the art of mnimzing the use of a
wire through radi o communi cati ons 5 betwekn-the passenger entrance

i ndi cator of the elevator and nachine roomis disclosed in the Japanese
application patent Laid-Qpen publication No. Hei 03-46979. In the prior
arts descri bed above, wiring is nade between the operation panel and
appl i ance box using the 10 wires in the nunbers corresponding to the
nunbers of destination floor registration buttons, registered fl oor
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operation panel are not visible in the car, the operation panel has to be

enbedded in theihdhez Dhg iR Gak 020y YAlde £ FRb8 gheHAl L6 diMhAs d g Rind or ned
on the car wall. Not onIy that, if the |nstaIPation position of the
oper at i ors panebetwedn Hiee @mﬁm@éxoenmmceeaaamcaebri bf 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.



the interior of the car is to be renewed, the holes nust be filled or the
entire car wall nust be replaced by a new 25 one. This has led to a cost
increase so far. - 5 - SUVWMARY OF THE | NVENTI ON The object of the present
invention is to provide an elevator comuni cati ons apparatus capabl e of
mnimzing the nunber of wires used in the car, thereby solving the 5
probl ens gi ven above. One neans of solvirg {hese problens is to provide a
term nal which perforns radi o conmuni cations with an operation panel
installed in the elevator car at a conparatively short distance by
connecting between the 10 operation panel and an elevator controller. This
nmeans all ows radi o conmuni cati ons between operation panel in the car and
the term nal, thereby reducing the nunber of wires used in the car.
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enbodi nent of present 1 nvention, I'S a diagram represen
arrangenent oftpne 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 DESCRIPTION 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 adiagramrepresenting the external structure



an el evator according to the prior art; 25 Fig. 3 is a diagramrepresenting
the external structure - 6 of a control input unit according to the prior
art; Fig. 4 is a diagramrepresenting the external structure of an

i ndi cator according to the prior art; Fig. 5is a diagramrepresenting the
external structure 5 of a control input unit as a first enbodi nent of the
invention; Fig. 6 is a diagramrepresentigg-the external structure of an
i ndicator as a first enbodi nent of the invention; Fig. 7 is a diagram
illustrating the details of 10 comunications in the first enbodi ment of
the invention; Fig. 8 is a diagramillustrating the nethod of

comuni cations in the first enbodi nent of the invention; Fig. 9 shows the
internal structure of a radio termnal in the first enbodi nent of the
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signals; Fig. 14 ;homs processi ng tdﬂg% per orﬁ%dﬂ§n t'he’
Fig. 5 is adiagram representing the external structure
5 of a control input unit as a first embodiment of the
invention;
Fig. 6 is a diagramrepresenting 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 registration button

25 is pressed;



m croconput er when a destination floor registration button 25 is pressed;
- 7 Fig. 15 illustrates the format for additionally registered floor
signals; Fig. 16 shows processing to be perfornmed at the time of tiner
interrupt; 5 Fig. 17 shows the format of the table; Fig. 18 shows the
format of the table; Fig. 19 shows the timng for tiner interrupt nunber
and request nunber; Fig. 20 shows procesging 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 term nal is interrupted; Fig. 25 shows the processing to be
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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;



Fig. 28 shows the battery managenent for the operation 25 panel; - 8 Fig.
29 shows the format of illum nation control signals issued by the
operation panel; Fig. 30 shows the operation of the carry-out alarm system
on the operation panel; 5 Fig. 31 is a diagramrepresenting a second

enbodi mrent according to the present invention; Fig. 32 shows the internal
structure of a radio terminal in the sec®dnd enbodi nent of the invention;
Fig. 33 shows the processing of failure detection and 10 switching in the
second enbodi nent of the invention; Fig. 34 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 follow ng describes the first enbodi nent of the present
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i nside the appf nce box pro e upper poftion of car 1, and is
connected to the ekg¢yat8p &RBLEOLhE oBeration 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



through the tail code 4. Nunmeral 12 denotes an antenna 25 connected to each
operation panel and the radio - 9 communications apparatus inside the
radio termnal, and nuneral 13 is shows a solar battery. Qher nunerals
are wused in the sane neaning as those shown in Fig. 2. The position of
the radio termnal 11 located in the car 1 can 5 be changed as required.
This enbodinent is a systemconprising thgee 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
indicator. 10 Hereafter the control input unit 8 will be referred to as a
control input unit 1, and the control input unit 9 wll be referred to as
a control input unit 2. As the pomer source of each operation panel, t he
ilJumnatin car .is converted into
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connunlcatlons apparatus built 1 n each operation panel
5 be changed as requlred.

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



radi o communi cations apparatus built in the radio termnal 25 itself.
Signals sent fromthe operation panel to the radio - 10 termnal 11 are
sent to the controller 5 by radio through the radio term nal 11; nanely,
they are sent fromthe radio termnal 11 through the tail code after
passing through the radio termnal 11 or after being subjected to sone 5
signal processing or data processing by padio termnal 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 operation panel and radio termnal 11 are
exchanged 10 between the radio termnal 11 and controller 5. In other

wor ds, commrunication is carried out between the operation panel and
controller 5 through the radio termnal 11. The o eratlongﬁanels 8, 9 and
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322MHz or less, and t
Similarly, signals sent form the controller 5 are further
sent to each operation panel through the radio terminal
11. Inthisway, 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 operation
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



intensity of electric field 3 neters away fromthe radio 25 comuni cati ons
apparatus is 500 VVmor less. O the - 11 frequency band of said radio
comuni cations apparatus is wthin the range from322Mto 10GHz, and
intensity of electric field 3 nmeters away fromthe radi o communi cati ons
apparatus is 35 VVmor less. O the frequency band of said 5 radio
comuni cations apparatus is within the_ramge from 10G to 150G+ and
intensity of electric field 3 meters away from said radi o conmuni cations
apparatus is 500 VVmor |ess. O the antenna power of the radio

communi cations apparatus is 10mWor |less. 10 The foll ow ng describes the
control input unit and indicator with reference to drawings: Fig. 51is
external view representing the control input wunit in the present
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antenna of the built-1n radio communications appar 82 an cat or
proper, 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 pV/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 control 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 Fig. 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



and 35 a car wall. Qher nunerals are used in the same 25 neaning as those
in Fig. 4. By elimnating use of wires - 12 for communication and electric
power, hence, by elimnating wires to be |led fromthe operation panel, the
present enbodi nent allows the operation panel to be nounted on the car

wal | surface in a non-enbedded manner. In other 5 words, the operation
panel can be mounted on the car wall sulZaee 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
or suction cup on the back of the operation panel, 10 nanely, on the
surface facing the car wall surface. The follow ng describes the overview
of comuni cation anong each operation panel, radio termnal and controller
with reference.to F

Q.. 7. 1n Fi o TRUES wgnhot C roller, 8 a
cont (rj_ol 15 |nfpci.ﬁ cuoﬁﬁg?uril,caé:lé":dc%nqdz&l [ npu]?é L}%t 7, 1 %n' i ndi cator and 11
aradio term . g;m% W% dsngbe (g hEropetheisadisndier wneal 11
to the control Ter 5. 'gdy [ (r%ceisuge g‘%%& ditionall yé)ﬁ%egi étgﬁﬂed fI'(r)or si gnal ,

car light-off 0[519@&@% efb88heAlh 112Gt B8 oYt ionpakl ltdbe testrtieded
| ater, the adaitionally registered floor signal is issued when the

destination fdpeher @8 Manat $@Pf e tianaaforfemtaidedmannput. uln pthex been
pressed. In this way, signals are sent to controller
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. Aswill 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



5 through the radio termnal 11. The voice signal 25 indicates conversation
exchanged between the nai ntenance - 13 personnel and passengers when the
mai nt enance personnel calling button is pressed. Numeral 91 indicates the
signals sent fromthe controller 5 to the radio termnal 11. They include
5 additional registration conpletion signal, registered floor |ight-off
signal, car position signal, door openring/ el osing signal, car illum nation
control signal and voice signal The additional registration conpletion
signal is used to informthe radio termnal 11 that the 10 af orenenti oned
additionally registered floor signal has been received by the controller
5. The registered floor |Ilight-off signal is a signal to specify turning
off of the registered floor response light, for exanple, when the car has

[oached the ©BbERSHEE) (hARTpadbEn 8l ANCA' O ShOR ol Autidiphy so
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fromthe control ™ 1np e radio termnal 11, and includes the
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i1 lum nation control signal, return request response signal and voice
signal . As W | tonbeotleser sbed tRéeradibecéamihbl um Darhey ¢ABLGQE signal
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



Is a signal to request the radio termnal 11 to turn on 25 the illum nating
light in the car to ensure that the solar - 14 battery produces

el ectronotive force to charge the secondary battery, when the remaining
power of the secondary battery of the control input unit 1 has reduced
bel ow t he specified value. It also requests the light to 5 be turned off
when chargi ng has conpleted. As will aks@4 be described in detail |ater,
the return request response signal is a response signal for the return
request signal issued fromthe radio termnal 11 to the control input unit
1. 10 Nuneral 93 denotes a signal sent fromthe radio termnal 11 to the
control input unit 1. It includes a additional registration conpletion
signal, registered floor light-in signal, registered floor |ight-off
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control input unit is brought out of the car by sonmeone, the operation
panel as5 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 additional 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. When 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



a control input unit issues an alarm according to this 25 arrangenent.
Normal |y, the control input unit receives - 15 the al arm suppression
signal, so alarmis not produced. The return request signal is a signal
i ssued to verify if comrunication between the radio termnal 11 and

control input unit 1 is carried out correctly or not. The control 5 input
unit 1 having received it is to issue sigpalks 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
time, a communications error or failure of the radio 10 comruni cati ons
apparatus built in the radio termnal 11 may have occurred. Nuneral 94 is
a signal sent fromthe radio termnal 11 to the control input unit 2. The
details of the_signal_are the same as t%ﬁfe of nuneral 93. 15 Nuneral 95
is a signal se ef%ﬁ%ﬁ@fﬁ??ﬁﬁﬁﬁ%ﬂoqrﬁﬁﬁn i 50 ALY S MOk PLOUHSH 11
The details of I gnal t .as t of. r . the
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and indi cators can be increased.
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 radio terminal 11. The details of the signal are
the same as those of 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 radio. Furthermore, the number of the control 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,



The follow ng describes the nethod for conmunication 25 carried out by the
radio termnal, 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 axis of control input unit 1, 102 a
time axis of control input unit 2 and 103 a tinme axis of 5 indicator.
Nunerals 104 to 111 indicate voice data. 16he positions in Fig. 8 indicate
the transm ssion source of the voice data and tinme of transm ssion. The
width shows the tinme required for transm ssion. Nunerals 120 to 126 show
non-voi ce data. Simlarly to the case of voice data, 10 the positions

I ndi cate the transm ssion source of the voice data and tine of

transm ssion. The width shows the time required for transm ssion. The

destinati on of yol ¢&) g A].cNN. X1 e Al | 5;LACRLEE  BRCLNE, LiEe axi s

i ndi cated by rTowmar K- 1Tn"thi's 'way, eac conmunrcatio 15

apparatus exchanogs @ata by sihdia P §§hadobes Weeni g alsid ssf op,
hé% (Eea%g% %y a dJés‘%l na

reception. Furthernore?’ eac arts I on, so of her

than signal s addinsed 10114 Sahie Ga1PBe BBALPHL YibhereaPECt, (02 a

transm ssion timng, to prevent conversation frombecomng 2
di sconti nuous t {mé hex £seF AoAe ipud i iRant hadl 803 & heiméVdktpmrerted

data is formed into a snmall packet and is sent at alnpost a specified tine
interval .5 The {pdicatog. dernidlas 1be totEINdndic-argesedt @dta. 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. 1In 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 radio terminal, control input unit and indicator to

25 realize the aforementioned functions:



the radio termnal, control input unit and indicator to 25 realize the

af orenenti oned 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 termnal 11. Nuneral 160 denotes a radio comunications apparatus,
12 an antenna, 150 a transmtter 5 in the radi o communi cati ons appar at us,
151 a receiver in the radi o communi cati didis-apparatus, and 152 a controller
for overall control of the radio comruni cations apparatus. Numeral 153

i ndi cates an equi pment nunber setting switch. The value set by this swtch
I ndi cates the destination for 10 the data transm ssion. Nuneral 155 is an
A/ D converter, which converts the anal og signal sent fromthe controller

5 through the tail code into digital signal, which is input into the radio

communi cat i ons appﬁi&? .t %ﬁ(%‘gs NIl At o 1281 éfrgn%xﬁ?ﬁgn%{gr{:ﬁé'rggfodi gi tal

signal sent from the’radi comuni cati ons app 0°1's converted
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157 indicates a door drive nptor "and 158 a illumnation unit in the car.

Nurmeral 154 1 efHASe e Fallier EPARPHAE 11 SONRGERd 160t §8nb68E5 0% radio
comuni cati ons apparatus 160, 20 controller 5, illumnation unit 157 and

i1 1um nation uwbimudbdat odfkppakarae ,0f 2 GONAENDERRA | 45D Anrd aoititdlei t h
them |In this arrangenent, en the radi o communi cati ons apparatus 160
has receisved dai &he trasdiedeommidn icatdébhgpapparatus, 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
is 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 IRQZ2,

25 the microcomputer 154 starts receiving of data from the



request to the m croconputer 154. Upon receipt of IRQ, 25 the

m croconputer 154 starts receiving of data fromthe - 18 radio
comuni cati ons apparatus 160. Further, when the <controller 5 sends data to
the radio termnal 11, sends |RQ7 interrupt to the m croconputer 154. Upon
recei pt of IRQ7, the mcroconputer 154 starts 5 receiving of data fromthe
controller. Fig. 10 shows the arrangenent8i rside the control input wunit.
In Fig. 10, numeral 13 denotes a solar battery for generating power in
response to car illumnation, 181 shows a secondary battery for storing
the power generated by the 10 battery 13, 180 denotes a back fl ow
preventive diode for preventing power of the secondary battery 181 from
flowng backward to the solar battery 13, 182 and 183 indicate voltage

164 shovs an A D SeroaPRUYL S Ras ot 0%, e e b ge Vel S8 3,
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200, 197 denotes an anplifier for multiplying the output signal fromthe
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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



converter for converting the analog signal of the amplifier 25 197 into
the digital signal and sending it to the radio - 19 comuni cations
apparatus 160, 198 denotes a timer circuit for requesting the

m croconputer 154 to send the interrupt signal IR at a certain interva
(e.g. one sec.), 199 denotes a buzzer driven by the m croconputer 154, 185
a 5 destination floor registration but+oh9 and 186 and 190 denote pull-up
resistors. Nuneral 187 denotes a NOT circuit, 193 an AND circuit, 191 a
destination floor response light, 192 a current limting resistor, 188 a
door - openi ng request button, and 189 a door-closing 10 request button.

O her codes and functions 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 . [ [ f ' i . .
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NOT circuit 187. This allows the input port to be detected only when the
destinatison f|osst et Hén af e btéd st st pressectomheand 186 and 190

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 IRQl request input terminal
changes from HIGH to LOW, it receives the IRQl 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



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.
When the button is pressed, the bit of the corresponding input port is set
to "1" . For the output port, in the meantine, each indicator |ight of

the destination floor response light is connected to the 5 output port at a
one-one ratio through the current |im¢tia9 -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

m croconputer is requested to send the IR interrupt 10 signal al one. Upon
receipt of the IRQ¥ interrupt signal alone, the mcroconputer is so
programmed send the door -opening signal to the radio termnal. The

door - cl osi ng tton i i g Ln_ th im.lar .4 This
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11, 220 denotes a car position indicator light, 20 and other codes and
functions are tisedddt 1t SHITEr IRANIreG panisleha5ghitni ki @6nndcesd €8.thhe

foll owi ng describes the operation of the controller 152 of the radio
conmuni c& i onsoutappapairtsatd @lonvuohedayiccthhoaghridid oarpanell imiting
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



reference to the case where it is nmounted on the control 25 input unit
given in Fig. 10. Firstly, the case of the first - 21 transmssion wll be
expl ai ned. Then the case of reception wll be described. Fig. 12 is flow
chart showing the transm ssion procedure of the controller 152. Firstly,
when the output signal of the mcroconputer 154 or A/D 5 converter is input
to the controller 152, the antenna is -spMtehed to the transmtter 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 systemgoes to proceed to Step 233,
and data type is fornmed in to a packet as a 10 voice data. Then it is sent
at a specified interval, as shown in Fig. B. Wien the data is not voice
data according to evaluation in Step 232, it is assenbled into a packet,
and is normal | transmlted lzaﬂ sho
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is made in Step 265 to see if the data is the voice data or not. If so,
the i nforsmati GforvedPlls tidiguteto 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



D) A converter, and processing is now conplete. If it is 25 not addressed to
itself according to evaluation in Step - 22 263, processing termnates. |f
the data is not voice data according to evaluation in Step 265,

| RQ@request signal 1is output to the m croconputer 154 and the data is sent
to the mcroconmputer 154. Then processing termnates. 5 Wth reference to
Fig. 14, the follow ng describes the ste@ps-of processing inside the

m croconput er when the destination floor registration button is pressed
for the control input unit in Fig. 10. If any one of destination floor
regi stration buttons 185 has been pressed, IRQL 10 interrupt request signal
I s issued as described above. Upon receipt of the interrupt request
signal; the processing goes to step 291, the detection result of the
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and R2 is inplenmented, and the result is stored in reglister R3.

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
control 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. 1In 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 R1 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. In 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



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 RL are different fromthose of the R3 or not. That they
are different neans that the destination floor 5 registration button other
than the ones for already registered deg@ination floors has been pressed.
If they are not different according to evaluation in Step 295, the
processi ng goes to Step 302, and processing is now conplete. |If they are
found to be different in Step 295, processing 10 goes to Step 296, and the
request nunber is issued. This request nunber can be represented by 8 bits
ganging from 0O to 255. One is added for every issue. After it has reached
255, it goes back.t rocess is, repeat thereafter. The request
namber i o usedt eoieERELioR HnAETEREen s Tarazaed 4B ﬁﬁes{%%%%r(%
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destination registered floor is "1" and remains in the register R2. The
bit correspondiegiserédbeor! b€EEYn 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



regi stered floor beconmes "0". Then in Step 298, the 25 contents of register
R2 together with the request nunber - 24 issued in Step 296 are stored in
the Table 1 of the format shown in Fig. 17. In Fig. 17, when this el evator
system is assuned to be installed in a building from81lst floor to the
7th floor, for exanple, the additionally registered 5 floor with the
request nunber O in Table 1 will be the 2d4d- fl oor when the bit on the

ri ght most position corresponds to basenent 1. Then in Step 299, the
request nunber is stored in variable e req. This operation allows a very
recently issued 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 light to be replaced

by the respongechight, Gaifesaandl 0.4 q ddq "Rt yT L £5S08AERLI ARAAD 1 0or

registration bu e curre estination f1o00r response.
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request numnber are sent 1o the radio”term na

occurring regi s X @XH o ive AEFREHIARANG EleHH?iHiH?”PPBm sPsPerpAE to
the radio termnal. Fig. 15 shows the data 20 formaf for the additionally

regi stered floes egnah tTode, Fortekdmpé s tIRSAddi8i6h811Fredikbstdd 350
denotes a destination for transm ssion (Receiver), 351 a source of
transm ss9 on (SeooerwitiBTheardgtuestypeniadd tinobmablyg 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.



regi stered floor, 353 a request nunber and 354 an 25 additionally
registered floor data. - 25 Fig. 16 shows processing started in response
to the IRQ®@ interrupt request signal issued at 1-second intervals by the
timer circuit 198 of Fig. 10. It shows the processing of turning off the
destination floor response 5 light for the additionally registered floor
signal where the additional registratiopscenpletion signal cannot be
obtained after the | apse of 1 second or nore. Upon receipt of the IR
interrupt signal, tiner interrupt nunber tnum is read fromthe nenory in
Step 381. This tinmer interrupt 10 nunber t_numis represented by two bits
fromO to 3. As wll described later, O conmes back after 3 for each
interrupt of the IR@. This is repeated thereafter. The tiner interrupt

nunber is updated [n Steps 382, 384 and. 385. The n _Step 386, nnst
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maki ng reference to Tab . Thenn Step 394, the |ogical OR operation of
the bit sfringsigit i 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 5interrupt 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



additionally registered floor data having occurred between 25 two request
nunbers taken out in Steps 387 to 393 is - 26 inplenented by making
reference to Table 1. The result of conmputation is stored in the register
R4. Then in Step 395, the logical NOT operation of the bit string between
the register R4 is inplemented, and the result is again stored 5 in the
register R4. Then in Step 396, the |ogicalg AND operation of the bit
strings between the contents of the register R4 and current |ight-on
contents is inplemented, and the result is used to update the indicator. A
series of processing fromthe Steps 380 to 397 10 descri bed above turn off
all the destination floor response lights corresponding to the
additionally registered floors having been added 1 to 2 seconds before.

However, the destination. floor .res se |i hts c rresponding to_the
addi tional Iy r&§P ?@?%Ee@ﬁﬁbpéképg'ﬁ%g % ﬁﬁrhgll ggs?ﬁFélﬁs
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interrupts sigpal théhpe§igbel R&. Caied eich f9wp tIvws F adi® 10gical 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 to 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



communi cati ons apparatus, and the contents are analyzed 25 in Step 601.
Then in Step 602, evaluation is nade to see - 27 if the signal is an
additional registration conpletion signal or not. If it is an additional
registration conpletion signal, the request nunber is taken out in Step
603. Then all bits for the additionally registered floor 5 data of the
Table 1 corresponding to the request nunbgr - taken out in Step 604 are

cl eared, and the processing is now conplete. This avoids turning off of
the destination floor response light by a series of processing driven by
the aforenmentioned IR interrupt. If the signal is not 10 a additional
regi stration conpletion signal according to evaluation in Step 602,
processing goes to Step 606, and evaluation is nmade to see if the signal
is a registered. floor stered floor

ot oft st o § SRRt iongl 171ap o0 ifhe Pateste reaniSa epil et foR
register F5. Theolloht: offe {1 G A0LQrIBE LGN )5, bl sli g dat a wher e
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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



I npl emented, and the result is used to update the indicator. 25 The
processing is now conplete. If the signal is not a - 28 registered floor

| ight-of f signal according to evaluation in Step 606, processing goes to
Step 610. Here evaluation is nmade to see if the signal is a registered
floor light-on signal or not. If it is a registered floor |ight-on signal,
5 processing goes to Step 611, and the- i2ght—on floor information is stored
in the register R5. Then in Step 612, the |ogical OR operation of the bit
strings between the contents in the register R5 and current |ight-on
contents is inplemented and the result is used to update the 10 indicator.
The processing is now conplete. If the signal is not a registered floor

| i ght-on signal according to evaluation in Step 610, processing
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occurs. When the first | R@® has occurred, "1" is increfmented to the tiner
i nt errupts nunbprocesshnghgoegsubt stept 611 puang thel Dightson 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, "1" is incremented to the timer
interrupt number, with the result that t num = 1. 1In this

case5, L_reql is updated. Since the request number having

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



case5, L_regl is updated. Since the request nunmber having 25 been issued

i medi ately before is 0, L. reql = 0 remains - 29 unchanged. Wen the
second IR interrupt occurs, it is wupdated and replaced by t num= 2. In
this case, L_reg2 is updated. However, since the request numnmber has not
yet issued subsequent to O, the result is L req2 = 0. Wien the 5 third

| RQ® interrupt has occurred, it is updatgd and replaced by t num= 3. In
this case, the updated L _req3 = 1, since the request nunber issued

i medi ately before is the first. In this way, the request nunber occurred
1 to 2 seconds before can be identified by updating 10 of L_reg0 to L_req3
synchroni zed with the tinmer interrupt |IR®. Thus, all the additionally
regi stered floors occurred 1 to 2 seconds. before can be identified by
making reference to the ble,2. The aho escribed the processin
procedure i nsi‘Hbcehalr?‘?cﬂ'e @S‘ﬁlnr 8?‘ei ﬁﬁﬁ?nanﬁggvﬂée’l:]é?%{;e cc(gu{so’ Ft'gs® 24 and
25, the follqw descri t I ssi.ng_i gsi de_the. m C of
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Step 681 to see if the signal is an additionally Tredistered floor signal
or not, & showidtd FR@S #fkerfupt 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. 1In this way, the request number
occurred 1 to 2 seconds before can be identified by updating

10 of I reqg0 to L_req3 synchronized with the timer interrupt
IRQ5. Thus, all the additionally registered floors
occurred 1l 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. 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. 1If
it is an additionally registered floor signal, the

25 equipment number of the transmission source, request



it is an additionally registered floor signal, the 25 equi pment nunber of
the transm ssion source, request - 30 nunber and additionally registered
floor data included in the received data are sent to the controller 5 in
Step 682, and processing termnates. In the neantine, if the signal is
not an additionally registered floor signal according 5 to evaluation in
Step 681, processing goes to Step 684, - dbere evaluation is nade 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 tern nates. it is
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this evaluation, evaluation is nmade in Step to see If it 1s a
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eval uation, a car illumnation Ilggt on processing is perforned and
processi gy terto neéfgbuationtinsstep 681) PhtocwssigNajoes 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 5in - 31 Step 691 and processing
termnates. If it is not a car illumnation control signal according to
the evaluation in Step 688, processing termnates. Wth reference to Fig.
25, the follow ng describes the 5 processing when the radio term nal
receives a signal from the controller-.531Upon receipt of the |IRQ/
interrupt. Data is captured fromthe 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-fron), request
nunber and additionally registered floor data are added to the additional
regi stration conpletion signal received at this time. Here if it is an
additional re str on | etion, nal. accor di 10 this eval uation,
A et

the additional®%@® r liﬂwcecstﬁ?d} t AR ¢ ethet® #Th 4 He T equest
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o Lirey) Y Temtes ettt thr o R oL St en
of destimati opdds iPwhlendth@Nradio 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 - 32 source of request. 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 registered floor

| ight-off signal, processing goes to Step2 416, the registered floor
light-off signal is sent to 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 nade 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 sJf it s not.a.car.position sigpal
2coording to THFES ALEPRSE & Ritris noh soasu SRR ettt AT 1
wher e eval uati ' Af 1t 1S I hg/ i signal or
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a door-opening signal "according to the evaluation in Step 720, door
cl osing ®per até@is tSreeflooreti§ht b £P sAghaddpBbOEESSh§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 - 33 to Step 723, where eval uation
is made in Step to see if it is a car illumnation control signal or not.
If it is a car illumnation control signal 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 natien3Bight-on signal, processing goes
to Step 725. Car illumnation light-on processing is performed and
processing termnates. If it is not a illumnation |I|ight-on signal
according to the evaluation in Step 724, 10 processing goes to Step 726.
Car illumnation light-off processing is performed and processing
termnates. If it is not a car illumnation control signal according to
the evaluation ig St rocessing termnate
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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 - 34 updated and replaced by
the received car position information, and processing termnates. Fig. 27
shows the format of the car position signal received at this tinme. If it
I's not a car position signal according to the 5 evaluation in Step 742,
processing termnates imredi ately. The 86l towi ng describes the nmanagenent
of the remaining power of the secondary battery nounted on each operation
panel with reference to Fig. 28. Battery managenent shown in Fig. 28 is

I npl emented normally, or 10 on a regular or irregular basis dependi ng 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 t.ne voltage val ue
when there is' & S oarl}cggreeaol]facﬁ% brye |nirnegc?o‘</% N tpﬂ)«as th}:altcfr}ery in Step
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772, and the 20 car illumnation I1ght-on Fequest signal is sent to the

radi o term nalrf Henid moH &P cald . pdie I sitgiad ddrdidesongse | i ght or
car position indicator light is switched over to flashing node, and
processi Bg t ergvdlaiasioSiflStep 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 irreqular 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 - 35 Step 771 are not net,
processing goes to Step 775. conparison is nade between Vbat and Vbat high
representing the voltage value when there is a sufficient remaining power
of the battery. Here if Vbat < Vbat_high in the 5 previous processing has
changed to Vbat > Vbat_high in the currest-processing, the battery has
been charged sufficiently. So processing goes to Step 776. O herwi se,
processing termnates. In Step 776, the car illumnation |ight-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 format of the car illum nation

I I th I h h
ggrfgannzlgggcrﬁent iﬁe ﬁgr%% e%%%$r€%8$%%s %r%?e%52$ cessz?gd gnethe

control 1npUt 4ghka il 1Sl SLADGR i ylar I VBaE! iR GedAledangi s the

mai n processing e carry-ou arm systenm "an rm 20

resetting is pigoessetagdnvilhs heh NSE & NSubHIZEln: dPgRa I9Lngr OduCE

sound whil e the al arm suppression signal sent at certain interval (for
exanpl e, 2 seCpovef rOM tR€ baLePy! erHaralif yyAC \’I&tat _hfighhansk@ral is

not received

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. 1In 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 - 36 a specified

conbi nati on of destination floor registration buttons at the sane tine.
The foll ow ng describes the details: Wien the carry-out alarm system has
started, evaluation is made in Step 801 to see if alarmis reset 5 or not.
If it is reset according to the eval uati g, -t he operation of the alarm
systemtermnates. If it is not 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
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operation of the alarm system terminates. If it is not
reset according to the evaluation in Step 801, 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. 1If 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 IRQl interrupt is received since the destination-



buttons (alarmreset keys) as nentioned above. In this 25 case, the I RQ
interrupt is received since the destination - 37 opening registration
button has been pressed. Because a greater priority is placed on the IR}
interrupt than I1RQL, the IRQL is suspended and processing goes to Step
807. Then transm ssion of the door-opening signal is started in Step 5
808, but this is irrelevant to alarmresggting. Then in Step 809, the
result of detecting the input port is 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 termnates immed ately. e radi_ o, conmuni cat i.ons. appar at us of
Phe- oper ati on CHER Tt e TURAL IR PRIET BaraPorl PR APRG GRELAe o
i1lumnating |] | nsSi .he r.in,.t en t .the reppini power of
t he secondary %%%%%{/%ﬁg?rﬁg u%%c?lbareeieg\?vgng:\ﬁsep%%{gglﬁen&e&arlu@et gggﬂen 1dned

above. This fuggel gl fs sgggbhaaa!ﬁaﬂgkoeekxihg %E%Cﬁé?g: B@WO%Q{B?PV but

also 20 to an elevator co ni-cations™apparatus 1\ rises

secondary bat teryndRisSHPR| PHe RS- iRy E3ghA]l £ FFIHERL LA e ,
apparatus and operation panel and a solar battéry for charging, and which
communi ca es v8od, tihet this is irrelevant to alarm resetting.
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Then in Step 809, the result of detecting the input
port is stored in the register R2, and processing goes to
Step 810, where evaluation 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 - 38 of the operation panel
fl ashes when the renmining power of the secondary battery has reduced
bel ow a specified value. This function is applicable to an el evator
communi cati ons apparatus which conprises a secondary 5 battery for

suppl ying power to the radi o conmuni cat.i ggs— appar atus and operation panel
and a solar battery for charging, and which conmunicates 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

i ed t of th This f t ' I bl t to t
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comuni cati ons apparatus A a radi o commrunhi catl ons
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 also to an elevator

15 communications apparatus which comprises a radio
communications apparatus and which communicates with the
elevator controller through this radio 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. O her codes are used in the sane nmeaning as 25 those in Fig.
1. The radi o conmuni cations apparatus A and - 39 radi o comruni cations
apparatus B have the sane functions, and their functions are the sanme as
those of the radio comrunications apparatus 160 as descri bed above.

Norrmal |y, either of these radio communicati ons apparatuses 5 i s used.
Assume that the radi o communications appad9atus A is the one normally used.
Fig. 32 shows the internal arrangenent of the radio term nal when a radio
comuni cati ons apparatus is designed in a redundant configuration. In Fig.
32, nuneral 196 10 denotes an A/ D converter which converts into the digital
signal the analog signal sent fromthe controller 5. 1Its functionis the
sanme as that of the A/D converter 155 explained with reference to Fig. 9.

N | 197 depot A t whi, ch ts i t I [ I
the 16 di gi t ol Loat o ByiRe LR AbpalartA AR Mhe Pofel iV RuRE, 2, 027
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the radio COmTHBfnﬁéhii@QEiéHQaéﬁ%%Q%ué 200 Bsageeedipgqt apbie. 20
destination of the signal output fromthe A/'D converter 196. Nuneral 844

denotes a sw t RHrhQL1§Wdidld0o PeheRRIrad e contiu® icaFTeRisCRlp L Ptuses
apparatuses A and B according to the source of voice data to be input into
the D) A converigrused. 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 - 40 which calls out the sane
function as that of the interrupt |RQ® as described above. Wth reference
to Fig. 33, the follow ng describes processing when the radio

communi cations apparatus is 5 designed in a redundant configuration: Wat
is showmmn in Fig. 33 is the processing-o#Ocerrect detection of a failure
in the radio communi cations apparatus A and selection of the radio
comuni cations 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 ' j i pdLc

format of thi swﬁg%@rﬁao%rﬂgétgggﬁ g?grgf\aé‘?eo %glh%tcl):'f@lng?%%oﬁgggge?gérﬁgﬁ%l:m&tﬁder
901, Data typeIggg QQddegg%HEQ r st code 903, as shown in Fig. 34. In
this return request signal, t%e ecel ver (destination) is assigned to the

indicator, the Sengetn(gR¥EEBhckSt8SPigneds,t enkheol 28{y9ngOARYRI-¢BELONS
apparatus A and a certain 20 nunber i1s”assigned is assignéd to the return

request code; pib€8ss g SkBER! thé fé@ﬂ@%éﬁdmiw@ﬂoﬁsce'ﬁp&raﬁuéh@ssi gnal ,
t he operation panel assigns the return request code to the return request
response i gnadesbgnedt in ns rédumddmet configuration: What is shown in

Fig. 33 is the processing of correct detection of a failure
in the radio communications apparatus A and selection of
the radio communications apparatus B. This function of
failure detection and selection is implemented on a reqular

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 the signal,
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



waiting for 1 second in Step 862, evaluation is nade in 25 Step 863 to see
If there is any return signal fromthe - 41 indicator or not. If there is
a return signal, processing goes to Step 864, evaluation is made to see if
the received return signal request code agrees with the sent code or not.
I f agreenent is found, processing termnates 5 imediately. If there is no
return signal fromthe indicator in Step1863 or if there is no agreenent
between the return request code and the code sent in Step 864, processing
goes to Step 866, where the return request signal is sent fromthe radio
comuni cations apparatus A 10 to the control input unit 1. After that, the
sane processing done to the indicator 2 in Steps 867 to 869 is repeated.
If there is a return signal and agreenent is found with the request code,

(D20 0, O R 085 ARER! LR LR 3R0T S8R
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870 to 873). re i e 1s'stil'l  no return signal o ode agreemnent,

processing goefef:ﬁ’ﬂr?‘t §E%§Z§'rn§lﬁe‘c§€pc§g@1a%ﬂ§eé SN SHIRnd ¢ toySi gnal

is sent 20 fromthe radio conmunicafions apparatus B to the indicator.
After waiting pof, 1 SEGRibdrentt 8 FohnEYHARdNIriF tBdGindtesSt €p 878 to

see if there is a return signal fromthe indicator.” If there is,

evaluation is prfediacSLep &4 dHere 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

10 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.

15 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

20 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

25 there is agreement, processing goes to Step 891. Then the
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in Step 887, 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
10 not. If there is, processing goes to Step 891, and the
radio communications apparatus to be used is switched from
AtoB. InsStep873. 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 radio communications
15 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.
20 If there is agreement, pProcessing goes to Step 891, and
the radio 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

25 in the car is reported to the controller 5 and processing



processi ng goes to Step 889 where a conmunications error 25 in the car is
reported to the controller 5 and processing - 43 termnates. After the
radi o communi cati ons apparatus has been switched fromAto Bin Step 891,
the failure of the radio conmunications apparatus Ais reported to the
controller 5 in Step 892. Then in Step 893 the A/D and DA 5 conversion
ports of Fig. 32 are set to the radi o -cgpmuni cati ons apparatus B by neans
if swtches 843 and 844. Then in Step 894 that the radi o comruni 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 termnal from
the radio comrunications apparatus A to the radio comunications

. Fig, 35 sh hi 1d_enbodi f th 15 | i on.
The ol ovator CEETORGEL | AR HPCIERO CAMREBL 8 PRPGUGR-TREhIRE ey
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one drawi ng iS use show t he cases ere appr oac
tlfl‘ei fsi rst .agd dsemw ddflPi cd i dAe %@fé&%oﬁ%@%ﬂ:ﬂﬁd &4 adio term nal
provi ded at the passenger entrance 0O 000 edc oor. I'n the sane
way as the afQiprEitioned;griadi mRnt, thenClPsREposo PR Afp SR@Y/ded with
t he radi o comruni cati ons apparatus is
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. 1In 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 communicates with each other - 44 by radio. Wien the car 1 is
| ocated cl ose to the passenger entrance, nanely, when one of the radio
termnals 11 noves close to the operation panel 8, the radio termnal 11
and operation panel 8 conmunicate with each other by radio 5 through the
radi o communi cations apparatus built ir ddck of them The operation panel
8 and radio termnal 11 communicate wth each other when they are close to
each other. Comruni cations between the operation panel 8 and radio 10
terminal 11 is less affected by external noise. Furthernore, simlarly to
t he af orenenti oned enbodi nent, short range radio transm ssion as in
smal | -power radio transm ssion can be applied to radi o conmuni cati ons

et e 1S £ o SSyRIREng ST Soky 18 OPBEL U BT gty s) o

installed a 3-Story rmte resen

embodi ment | s apeLhRab) i1 AN ReRYE Olof BRLAHELh kil P dd) any

nunmber of stories. Aradio termnal 11 need not be insta r each

passenger entrangse kb aafd opk?@i ibh paRel §ARAR S LBriiARTM PSARD IS
applicable, nanely, if the Operation panel 8 and radio termnal 11

communi cat e W ¢peLationt PeheWh@Ncollielids e PlydeRdestRS6thOr eBghradher. Fig.
35 shows only one operation panel. However, nultiple operation panels
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 radio 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. A radioterminal 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 radio 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
allows the nunber of wires in - 45 the car to be reduced. Furthernore,
reliability or dependability of conmunications is inproved because the
operation panel and term nal comunicate with each other at a shorter
distance. - 46 - [WHAT IS CLAIMED I'S] [Claim 1] An el evator conmunications
apparatus conprising; an operation pareksprovided in the car of an

el evator 5 and containing a radi o comuni cati ons apparatus, and a term nal
for conmmunications with said operation panel by short-range radio via said
radi o comuni cati ons apparatus; said el evator conmunications appar atus
characterized 10 in that signals related to said conmunications are
exchanged between the controller of said elevator and said termnal.

[Claim?2] An el.evator co ni cations ratus conpri.sing;. .15 an operation

panel provi de}rf% e YQarPort cﬁu%?‘g\/atal:pélrpr%wof&t aﬁ%lr"i'é’qﬁ'lr di°F

communi cati ons B?E 1 i L] i d.cage for

comuni cat i onsd% ﬁ%%lfjdtggéej’? %%ﬁ%ﬁ%ﬁf%ﬁgrlgsgidléﬁﬁ\kozlaésaib(fat%au(ﬁfeo the
operation panel and terminal communicate with each other

at a shorter distance.



comuni cati ons apparatus; 20 said el evator conmunications appar at us
characterized in that signals related to said conmunications are
exchanged between the controller of said elevator and said termnal.
[Claim3] 25 An el evator comruni cations apparatus conprising; - 47 an
operation panel provided in the car of an elevator and containing a radio
conmmuni cati ons apparatus, and a term nal ggravi ded outsi de said cage for
comuni cations with said operation panel by short-range 5 radio via said
radi o comuni cati ons appar atus when approachi ng said operation panel; said
el evat or communi cati ons apparatus characterized in that signals related to
said communi cati ons are exchanged between the controller of said el evator
and said 10 termnal. [Claim4] An el evator conmunications apparatus

according to | C rized in that said termnal is installed on
t he passenger Eh$$£1g§d€ﬁ%?ﬁ%ﬁei% evator. 15 [Claim5] An el evator

conmuni cati ons appﬁaiggﬁ g?cording to any one of Clains 1to 4
characterized in that Sai d operation panel is a control input unit or

i ndi cat or An elevator communications apparatus comprising;
an operation panel provided in the car of an elevator
5 and containing a radio communications apparatus, and
a terminal for communications with said operation
panel by short-range radio via said radio communications
apparatus;
said elevator communications apparatus characterized

10 in that signals related to said communications are
exchanged between the controller of said elevator and said
terminal.

[Claim 2]
An elevator communications apparatus comprising;

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

a terminal provided in said cage for communications
with said operation panel by radio via said radio
communications apparatus;

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

[Claim 3]

25 An elevator communications apparatus comprising;



[Claim6] 20 An el evator communi cations apparatus according to any one of
Clains 1 to 5 wherein a pair of the frequency band and intensity of
electric field is one of the following pairs, that is: the frequency
band, 322 MHz or |ess, of said radio 25 conmunications apparatus, and
intensity of electric fiel, - 48 35 V/m or less, 3 neters away fromsaid
radi o conmuni cati ons apparatus; the fregpeacy band from 322 Mto 10 GHz,
of said radio comrunications apparatus, and intensity of electric, field,
535 Vmor less, 3 nmeters away from said radi o comruni cati ons apparatus ;
and the frequency band, 10 Gto 150 GHz, of said radio comrunications
apparatus, and intensity of electric field, 500 VVmor |less, 3 neters away
fromsaid radio 10 conmuni cati ons apparatus; and the antenna power of said

(21 0 oM cat o0 - AR ALY S B b £ nd B3 B T M S0
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a terminal provided outside said cage for
communications with said operation panel by short-range

5 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

10 terminal.

[Claim 4]

An elevator communications apparatus according to
Claim 3 characterized in that said terminal is installed
on the passenger entry side of the elevator.

15 [Claim 5]

An elevator communications apparatus according to any
one of Claims 1 to 4 characterized in that said operation
panel is a control input unit or indicator

[Claim 6]

20 An elevator communications apparatus according to any
one of Claims 1 to 5, wherein a pair of the frequency band
and intensity of electric field is one of the following
pairs, that is:

| the frequency band,322 MHz or less, of said radio

25 communications apparatus, and intensity of electric fiel,



one of Clainms 1 to 6 further conprising a secondary battery 20 for

suppl ying power to said operation panel and a solar battery for charging
sai d secondary battery; wherein, when the remai ni ng power of said secondary
battery has reduced bel ow the specified value, said radio comunications
apparatus sends a radio signal for turning 25 on the illumnating light in
said car. - 49 - [Caim9] An el evator —cagnmuni cati ons apparatus accordi ng
to any one of Cains 1 to 6 further conprising a secondary battery for
supplying power to said operation panel; 5 said el evator comrunications
apparatus further characterized in that, when the remaining power of said
secondary battery has reduced bel ow the specified value, the indicator

| ight or response light of said operation panel flashes. 10 [Caim10] An

el evat or comupi cat jons_appar at C rising;, .an operation panel provided
in ;/he car of ’21#1 'gf)é\‘/hts%lf' G t%ﬁ?%%%;ﬁl‘%a%{ &HE c%}'r]rfﬁr#acd;][ ons agpa\r“at us,

and a terninalcé&mugfgyy¥6 gté§%§r¥£§g,said operation 15 panel by radio
ons paratu

via said radi o conmuni cati §; wherein a pair of the frequency
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communications apparatus, and intensity of electric, field,
5 35 uwv/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 uv/m or less, 3 meters away from said radio
10 communications apparatus; and
the antenna power of said radio communications
apparatus is 10 mW or less.
[Claim 7]
An elevator communications apparatus according to any
15 one of Claims 1 to 6 characterized in that said operation
panel produces alarm when brought outside.
[Claim 8]
An elevator communications apparatus according to any
one of Claims 1 to 6 further comprising a secondary battery
20 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

25 on the illuminating light in said car.



comuni cati ons apparatus, and intensity of electric field, 20 500 V/m or

| ess, 3 neters away from said radi o communi cati ons apparatus; the frequency
band, from 322 Mto 10 GHz, of said radio conmmunications apparatus, and
intensity of electric field, 35 V/mor less, 3 neters away fromsaid radio
25 conmmuni cations apparatus ; - 50 the frequency band, from 10 Gto 150
GHz or less, of said radio comunicatiLopg apparatus, and intensity of
electric field, 500 VVm 3 neters away fromsaid radio conmunications
apparatus; and 5 the antenna power of said radi o conmuni cati ons apparatus
Is 10mNor less. [Claim1l] An el evator conmunications apparatus
conprising; an operation panel which is provided in the car of an 10

el evator, contains a radi o conmuni cations apparatus, and conmunicates with
the controller of ﬁg%d elg ator; wherein said operation panel produces

al arm when  br ought~ott8i [Clain112] 15 An el evator connunications

appar at us conpri S'IQrgelev%rt. 58%]8 83@9 V\/m ch %E‘Q%%\é'cgg car of

an el evator, contains Rt cal app | cat es
with the cont rcpr{é B é’.‘[aftﬁ‘é q @beﬁvﬂﬁl{:her comprising a secondary battery

for supplying power to said operation panel;

5 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.

10 [Claim 10]
An elevator communications apparatus comprising;
an operation panel provided in the car of an elevator
and containing a radio communications apparatus, and
a terminal for communications with said operation
15 panel by radio via said radio communications apparatus;
wherein a pair of the frequency band and intensity of
electric field is one of the following pairs, that is:
the frequency band, 322 MHz or less, of said radio
communications apparatus, and intensity of electric field,
20 500 pV/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 w/m or less, 3 meters away from said radio

25 communications apparatus ;



a secondary battery for supplying power to said 20 operation panel, and a
sol ar battery for charging said secondary battery; wherein, when the
remai ni ng power of said secondary battery has reduced bel ow t he specified
val ue, said radio conmunications apparatus sends a radio signal for
turning 25 on the illumnating light in said car. - 51 - [Claim13] An

el evat or communi cati ons apparatus conpri $iong; an operation panel which is
provided in the car of an elevator, contains a radi o comruni cations
apparatus, and 5 communi cates with the controller of said elevator, and a
secondary battery for supplying power to said operation panel; said

el evat or conmmuni cations apparatus further characterized in that, when the
remai ni ng power of said 10 secondary battery has reduced bel ow t he

spect f1 ed_val ue, thenbnlealBlcy e “eoiR8N%d Y il 881 fogBeTdt ! o
said radio communications apparatus, and intensity of
electric field, 500 wv/m, 3 meters away from said radio
communications apparatus; and

5 the antenna power of said radio communications
apparatus is 10mW or less.
[Claim 11]
An elevator communications apparatus comprising;
an operation panel which is provided in the car of an
10 elevator, contains a radio communications apparatus, and
communicates with the controller of said elevator;
wherein said operation panel produces alarm when
brought outside.
[Claim 12]
15 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,
a secondary battery for supplying power to said
20 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

25 on the illuminating light in said car.



10

15

- 51 -

[Claim 13]

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, 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.



