TI TLE OF THE!INVENTION ’ DATA TELEMETERI NG SYSTEM AND COMMUNI CATION

APPARATUS . - FOR USE IN THE SAME - BACKGROUND OF
THE INVENTION 5 This invention relates to a data tel emetering
system for télemetering data generated in a plurality of
distributed data generating sources in a center unit and a

comuni cation Unit for use.i-n the sane system - - Cenerally, data
telenetgrlng system for 10 telenetering data generated in a plurality
of data generating sources distributed in physical region in a
center unit includes a systemfor tei@PEia Thg IaENPYoN transmtting
the data to a data telenetering unit t hrough a public tel ephone
line as shown in FIDATALTELEMETERING SYS¥HMANNCOMMURIGATION pAPPAERATXS er nal
units 711-71N (N: natural nunber) disposed as data generating

sour ce hav&@ORaUSEc §FIME cBANBN units 721 72N for transmitting

data. These data communication units 721-72N €onnected to a

public tel ephone network 81 whi c BACEKGEQUNBOF TH@D&uﬂﬁﬂﬂqubnnunlcatlon
net wor k thrO%gh a pUbll%hls invention relates to a data telemetering

system for telemetering data generated in a plurality

of distributed data generating sources in a center unit

and a communication unit fﬁr use in the same system.
Generally, data telemetering system for

10 . telemetering data generéted in a plurality of data
generating sources distributed in physical region in'a
center unit includes a system for telemetering data by
transmitting the data to a data telemetering unit
through a public telephone line as shown in FIG. 1.

15 Referring to FIG. i, plural external units 711-71N
(N: natural number) disposed as data generating source
have data communication units 721-72N for transmitting
data. These data communication units 721-72N are
connected to a public teléphone network 81 which is an

20 external communication network through a public
telephone line. This public telephone network 81
connects a data communication unit 92 having a center
unit 91 for storing data through the public telephone
line.

25 That is, data generated in the plurality of the
external units 711-71N is transmitted from each of the

data communication units 721-72N through the public



t el ephone line. This public tel ephone network 81 connects a data
communi cation unit 92 having a center unit 91 for storing data

t hrough the public tel ephone line. 25 That is, data
generated in the plurality of the external units 711-71Nis
transmtted fromeach of the data communi cation units 721-72N

t hrough the public ' - 2 - -2-

t el ephone network 81 to the data commrunication unit 92 and stored in
the center unit 91. In the aforenmentioned data tel enetering
system a CodEdphiiid qreth@ikpBactogthdedpibldamdwrliephdoa unie 8Rst 5
be carried out to teleneter data generated in the external units
711- 7IN. Further, amddsteresbrimutheaciepter unit %kt ween the adj acent
external units 711 and 712, comuni cati on through the public .

tel ephone network 81. In the afgremeptigged daty| telepeherinl Sy st&M pPaci ng

the 10  public telephone. |]i islre ui r E for xectuélien oq_l%ti.
tel emetering, so tﬁ%?s‘g%‘f‘?rk@soﬁb%rng 883-{‘9.? AR 10, PuFke
reason, therg has peegn, CONVERORY %élgmeter data generated in the :
external units 711-71N. Further, in data communication
between the adjacent extermnal units 711 and 712,
communication through the public telephone network 81
is needed. As a result, a procedure for placing the
10 public telephone line is required for executing data
telemetering, so that corresponding cost is needed.

For the reason, there has been conventionally
proposed a method in whiéh instead of the data
communication units 721-72N, 92, a mobile telephone or

15 specific small power radio communication units 731-73N,
93 as shown in FIG. 1 are connected to the external
units 711-71N, 94. |

However, although a necessity of placing the
public telephone line is eliminated if the mobile

20 telephone is used for the data communication unit,
communication’ between the respective data communication
units mﬁst be carried out through the network 81.

In a case when the specific small power radio

communication units 731-73N, 93 are used, direct data
25 communication not through the telephone network is
possible. However, if the center unit is connected

through the telephone network, placing the public



broposed a nethod in which instead of the data comuni cation units
721-72N, 92, a nobile tel ephone or 15 specific small power radio
conmuni cation units 731-73N, 93 as shown in FIG 1 are connected to
t he external units 711-71N, 94. However, although a
necessity of placing the public telephone line is elimnated if the
nmobile 20 t el ephone is used for the data cemmuni cation unit,

comuni cati on between the respective data comuni cati on uni ts rmust
be carried out through the network 81. In a case when the

specific small poweel&pHbRe line frdu THM ?atai:enwni;ﬁé delee3Nni®3 @7 e
used, direct data 25 comuni cati on not through the tel ephone network

i's possi bl eeqhibred ebecadsd tther et filoi small Coswee trxtio

t hrough the tel ephone network, placing the public

- 3- t el epromauhigationmrddcispingtecapabhe efmakingigdcdess to
required because the s eC|f|c smal | pomer radi o conmmuni cation unit
is not capabl e of nefwork. t he tel ephone network.

5 Further because communication between the specific
small power radio communication units 731-73N and 93 is
carried out by press-to-talk system (hereinafter
referred to és half-duplex system) in which transmit-
ting and receiving are changed over alternately, data

10 transmission speed is as low as 4800 bps max. so that
data transmission effiqiency is very low.

As described above, the conventional data
telemetering system has the following problems. That
is, upon installation of the data communication units,

15 a new public telephone line must be placed. Further,
mutual communication between the data communication
units must be carried out through a telephone network
and further in a case when radio channel is used, the
half-duplex system in which transmitting and receiving

20 are changed over alternately must be used.

BRIEF SUMMARY OF THE INVENTION

Accordingly, an object of the present invention is
to provide a data telemetering system capable of
telemetering data effectively without placing a new

25 public telephone line and not through a telephone
network for carrying out data communication between the

communication units and a transmitting and receiving



3
2

5 Furt her because conmmuni cati on between the specific smal |
power radi o comrunication.units 731-73N and 93 is carried out by
press-to-tal k system (herei nafter referred to as hal f-dupl ex
systen) in which transmt- ting and receiving are changed over
alternately, data 10 transm ssion speed is as | ow as 4800 bps nmax. so
t hat data transm ssion efficiency 4s aery | ow. As

descri bed above,

t he conventional data

tel enetering system has t

foll owi ng problens. That is, upon installation of the data
comuni cation unitgnitlPor us@ HEWHYM e t¢seRfAONe |ine nust be placed.

Furt her,

mut ual conmuni cati on betweén the data comruni cation

he

units nust be carried omhothepughject &lfepien@reebn®r knvention a&ded urt her

in a case when radi o channel is used, the

hal f - dupl ex systemin

whi ch transnittingpandidecai datn tedemetering sfyahgedcapablaldfrnatel y nust

be used.

BRI EF SUMVARY OF THE | NVENT{ ON
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transmtting and recelv
network for carrying out data communication between the

communication units -and a transmitting and receiving
unit for use in the same systen.

Still another object of the present invention is
to p;ovide a data telemetering system capable of
notifying the data telemetering unit that a trouble
occurs in an external unit and a transmitting and
receiving unit for use in the same system.

A further object of the present invention is
to provide a data telemetering system capable of
telemetering data securely from each of the communi -
cation units to the data telemetering unit by changing
a data transmission route without increasing a number
of the communication units when a trouble occurs in the
communication unit, a transmitting and receiving unit
for use in the same system and a method thereof.

According to an aspect of the present invention,
there is provided a data telemetering system com-
prising: a plurality of data generating sources for
generating a predetermined data; and a data accumulat-

ing unit for accumulating the predetermined data



- 4- unit for use in the same system Anot her obj ect of
the present invention is to provide a data telenetering system
capabl e of telenetering data effectively fromeach of the 5

conmmruni cation units to the center unit w thout placing a new public

tel ephone line and not through a tel ephone network for carrying out
data communi cati on-between the commuBi cation units and a

transmtting and receiving unit for use in the same system 10
Still another object of the present invention is to provide a data

tel emetering systefafaRale vy this dataN@bhdYdtithd hofldled trRlremetering unit
that a trouble occurS in an external unit  and a transmtting and

recei ving unit fortebendterding thaepegdéedrmidedd data genekaftexdt bgr thej ect of
the present inventionis _ to provide a data telenetering system
capabl e of dad egemedraitiggdaparsecinetlye fdapn cxxsumfl atiiagc omitini -
cation units to the data telenetering unit by changing -- a data

transm ssi on rout ethf t4ahpt telemereriggasyakeBrfurher copprigsdngoantiafidat i on

units when a_troubl e occur%
5 communica

fd% %ggt installed corresponding to the data
generating source and the data accumulating unit and
having a communication mode for communicating between
terminals using a radio channel not through a pﬁblic
telephone network, the radio communication unit having:

10 a radio connecting means for connecting between a radio
communication unit and the other radio communication
unit by the communication mode; and a data transmission
means for connecting between a radio communication unit
provided corresponding to the data generating source

15 and a radio communication unit provided corresponding
to the data accumulating unit by the connecting means
and for transmitting the predetermined data generated
in each of the data generating sources to the data
accunmulating unit.

20 According to this structure, a knoWn first radio
communication unit having the communication mode
enabling direct communication between terminals using a
radio channel not through a public telephone network is
provided at each data generation source and a known

25 second radio communication unit having the communi-
cation mode is provided at the data telemetering unit

so that they are constructed with a simple



conmuni cation unit, a transmtting and receiving unit for use in

the sanme system and a nethod t hereof. According to an aspect
of the present invention, there is provided a data tel enetering
system com 25 prising: a plurality of data generating sources for
generating a predeterm ned data; and a data accumnul at - ing unit for
accunul ating the predeterm ned data - 6 -

-b5- generated by this data generating source, for

telenetering the predeterm ned data generated by the data generating

source in the dat ac%ﬁ?!ﬂgb‘f@éi&g. uni tradio chanhB¢ gt @hé%&mﬂdﬂoﬁyﬂ em
further conmprising a radio 5 conmuni cation unit instal

corresponding to theddai8 formed lgaRiedl ithe :Qusﬁeaﬁﬂdsé&@diaﬁamlo _ _
accurnul ating unit and havi ng a conmuni cati on node for comunicating

bet ween t er popmhsigstinn aniddi soclthatebatet geheoaiged aimpgsdlc

t el ephone network, the radi o communi cation unit haV|ng A0 a radio
connecti ng nmeans féPtEoﬁﬂ%%¥¢?&PQKQQM§9? &Sr§HFBSferre oS ¢3ka on unit
and t he ot her, radlggﬁgﬁngnlcat on, by the co nlcatHSprDde,

and a data tPansn1 ering unit in bare dat communication me
through this radio channel.

As a result, disadvantages of construction of a’
new telephone line and using a public telephone network
upon data communication can be eliminated. Further, by

10 carrying out bare data communication at 32 Kbps by
full-duplex allowing transmitting and receiving
simultaneously in the communication mode enabling
direct communication between terminals using a radio
channel not through a public telephone network, a rapid

15 effective data communication can be achieved. Further,
the bare data communication keeps rapid excellent data
transmission quality in voice deemed transmission
thereby achieving error free communication.

According to another aspect of the present

20 invention, there is provided a radio communication unit
for use in a data telemetering system comprising: a
plurality of data generating sources for generating a
predetermined data; and a data accumulating unit for
accumulating the predetermined data generated by this

25 data generating source, for telemetering the predeter-
mined data generated by the data generating source in

the data accumulating unit, the data communication unit



means for connecting between a radi o comunication unit provi ded
corresponding to the data generating source 15 and a radio

comuni cation unit provided correspondi ng to the data accumul ati ng
unit by the connecting neans and for transmtting the predeterm ned
dat a generat ed in each of the data generating sources to the data
accunul ating unit. 20 According 40 this structure, a known first
radi o comuni cation unit having the conmuni cati on node

enabling direct conmunication between termnals using a radi o .

channel not throuQEoﬁpPﬂQ&ﬁ&:Q?H%Rﬁﬁg%o&ﬁﬁwgﬁggiﬁeans for ddMdAad,pt each

data generation source and a known second radi o communi cation unit

having the communi between a falidtdimiicatibavuded ahd!fige d¥lbr radio
telenetering unit so that they are constructed with a sinple

- 6- conf i gommtnbeatfon athic dyamosmunicabéonomodei £@t | on
.node is fornmed between the first and second radio .- conmmuni cati on
tnits so that dataCEEMBREERELRG hafsieen termingdsangenthedneh &awddd s

h .
transferred %O t etg?gghone network; and a data transmission means for

connecting between radio communication units provided
corresponding to each data generating source by the
radio connecting means and for transmitting é
predetermined data generated in each of the data

- 10 generating sources.

According to this structure, a radio channel is
established with the first radio communication units in
the communication mode enabling direct communication
between terminals using a radio channel not through a

15 public telephone network and data generated in each
data generation source is accumulated in the data
telemetering unit. As a result, effective data
communication can be achieved there making it possible
to reduce cost.

20 According to still another aspect of the present
invention, there is provided a radio communication unit
for use in a data telemetering system comprising: a
plurality of data generating sources for generating a
predetermined data; and a data accumulating unit

25 for accumulating the predetermined data generated by
the data generating source, for telemetering the

predetermined data generated by the data generating



'5 telemetering unit in bare data communi cati on net hod t hr ough

this radi o channel. As a result, disadvantages of construction
of a new t el ephone line and using a public tel ephone network

upon data comruni cation can be elimnated. Further, by 10 carrying out
bare data communication at 32 Kbps by full -duplex allow ng
transmtting and receiving si mul t anegusLy in the comuni cati on node
enabl i ng di rect comuni cation between termnals using a radio
channel not through a public tel ephone network, a rapid 15 effective

data communicati o Gialhdq A¢heueds oEUhDRIbing unit, the bate data

communi cati on keeps rapi d excel [ ent transmssion quality in

voi ce deened transgbmfind@ation unii:hgéﬂﬁfiélﬁrt%.eva{ hdlo' @onheeeing means
comuni cat i on. According to another aspect of the present 20

i nvention, there ifoprawnmediagr bdtweennnuradid icommumication unitoandse in
a data telenmetering systemconprising: a i plurality of data

-gener ati ng sour cesthiorotyereradingcammunication asite iyl sogmyaigatind a dat a
accurul ating_unit for ' accunulatin%Fthe pr edet er.m ned gﬁta ener at ed

by this 2535  ddfefgdif SorAyndearéng pefveen dfmadg PRé - hegesl 2
mned data generatgd by, the dala Ocneraling, SeWLq i dhenission hEndotsr
accurul ating unit, hs dara @ nPESFPER? i
' connecting between a radio communication unit provided
corresponding to a data generating source and a radio
communication unit provided corresponding to the data
10 accumulating unit by the radio connecting meéns and for
transmitting a predetermined data generated in each of
the data generating sources to the data accumulating
unit.
According to a further aspect of the present
15 invention, there is provided a data telemetering system
comprising: a plurality of data generating sources for
generating a predetermined data; and a data accumulat-
ing unit for accumulating the predetermined data
generated by this data generating source, for
20 telemetering the predetermined data generated by the
data generating source in the data accumulating unit,
the data telemetering system further comprising: a
first radio communication unit having a first
communication mode for communicating not through a
25 public telephone network and provided corresponding to
each of the data generating sources; a second radio

communication unit having the first communication mode



-7- conprising: a radio connecting nmeans for connecting

bet ween a radi o comuni cation unit and the other radio

comuni cation unit by comruni cati on node for comuni cati-ng between
termnals not through a public 5 t el ephone network; and a data
transm ssi on neans for connecting between radi o conmuni cation units
provi ded correspondi ng to each data generating source by the

radi o connecting nmeans and for transmtting a pr edet er mi ned data
generated in each of the data 10 generating sources.

According to this uctur.e. . a radi o.channel i est.abl.i.shed with

t he firs? radi o CO%%%ﬂ%Cé&é?ﬁ?lﬁﬂqﬂgqlﬁa Lon moa?hgoﬁcﬁﬁﬁﬂﬁQﬁﬁﬁqﬁ?gnnde
enabling direct co b gt ; m f% i rachis
channel not thr ougﬁﬂggﬁ‘i}g ﬁmplucblﬁeéetpglgg%\é\gﬁgw%g{&ﬁog %on%er}tg‘a%géﬁgﬁg’t ed in

each dat a gener fbimet IHIL Daise a8eauithatSinédtddecdlail® public
telemetering unit. As a result, effective data : communi cati on can be

achi eved there maktelephopmssitwork and installeducercespondi2® to the
According to_still another aspect of the present i nvention, there
i s provided & radi 82tdniefieEkatdmaumnit; and a center unit connected to

the public telephone network through the base station,
the second radio communication unit having: a radio
connecting means for connecting between the first radio -
communication unit and the second radio communication
10 unit using the first communication mode and for
connecting between the second radio communication unit
and the center unit through the base station and the
public telephone network using the public communication
mode; and a data transmission means for transmitting
15 predetermined daté generated in a plurality of data
generating sources from the first radio communication
unit to the second radio communication unit by this
radio connecting means and accumulating the data in the
data accumulating unit and then transmitting the data
20 to the center unit through the base station and the
public telephone network using the public communication
mode.
According to this structure, using the plurality
of the first radio communication unit having the first
25 communication mode enabling direct communication
bgtween terminals using a radio channel not through a

public telephone network and the second radio



for use in a data tel enetering systemconprising: a ~ plurality of

data generating sources for generating a predeterm ned data; and a

data accumul ating unit 25 for accunul ating the predeterm ned data

gener ated by the data generating source, for telenetering the

predeterm ned data generated by the data generating

- 8- source in the data accumul atinggunit, the data

comuni cation unit conprising:: a radi o connecti ng nmeans for _

connecti ng between a radi o conmuni cation unit and the other radio

conmuni cation .uni t bﬁmconnugication de .for communj cating between
gn:..ca

5 ' .
termnal s not throl§ lon unif, having ég%oﬁérﬁEtﬁB$mHn%F%E&QP mode

transm ssi on neans r . o) Ctds b n radi o conmmuni, atioh
unit provided ahf p‘é%ﬁ%s’%%%eccfl nmg;leet ofllgg’&a%éﬁggngrré‘ﬂlﬁbc%%’tﬁ%eu a

radi o COMAHAI €A SScdHH tra{HiQi/ic@ﬁﬂ\uﬁQEE%iBﬂn?%?Q 5 (dndldtag 10

accunmul ating unit .by the radi o connecti ng neans and ]
transnitting a pretlet eachnethaintthigriver ahed fiRseaehd0 channel udihy ¢aka
generating sources to the data accunul ati ng unit.

5 first communication mode, so that data generated in the
data generation sources conﬁécted to the first radio
communication units is telemetered in the second radio
communication unit. After that, the first communi-
cation mode is changed to the public mode so thaﬁ the

10 second radio communication unit is connected to the
base station through the second radio channel using the
public mode and the telemetry data is transmitted to
the center unit conﬁected to the public network.

As a result, the second radio communication unit

15 is capable of telemetering data generated from the data
generation source rapidly and effectively with few
errors without placing a new public line to the first
radio communication unit. Fﬁrther, by transferring
this telemetry data to the center unit, the center unit

20 is capable of managing data generated in the plurality
of the data generation sources synthetically.

According to a still further aspect of the present
invention, there is provided a radio communication unit
for use as a second radio communication unit in a data

25 telemetering system comprising: a plurality of data
generating sources for generating a predetermined data;

a data accumulating unit for accumulating the



%ccording to a further aspect of the present 15 I nvention, there is

provided a data tel enetering system : conprising: a plurality of
data generating sources for generating a predeterm ned-data; and a
data accumul at - ing unit for accumnul ating the predeterm ned data
generated by this data generating source, for 20 telenetering the
predeterm ned data generated by the - 1pata generating source in the
data accunul ating unit, : the data telenetering systemfurther
conprising: a first radio comuni cation unit having a first

comuni cat i on mde%gegc{ pt(r:e%%gcagltgg QQ&,&%Q the dta ggg%yg#kﬁﬂe déta

t el ephone net wor k corred pon

generating sourcesso&c:sec&orad figdkOradio commw&ﬁtdnq'% 51%%,13@&' ng the
first comruni cati on node . 9-

and a public comnxmﬁaéspmdm@etBOéaennaﬂntlwtpngcallty of h—.héodg’aapubl ic
tel ephone network, disposed in a radio zone forned by a base
station connect ed genetatingblsionrces, havingephbirsthaommigationsnadéeed

corresponding to the 5 data accumul ating unit; and a center unit
connected to for communicating not through a public telephone

network; a second radio communication unit disposed in-
a radio zone formed by the base station connected to
the public telephone network and provided corresponding
to the data accumulating unit, having the first

10 communication mode and a public communication mode for
communicating through public telephone network; and a
center unit connected to the base station through
public telephone network, the radio communication unit
having: a first radio connecting means for connecting

15 between the first radio communication unit and the
second radio communication unit using the first
communication mode; a second radio connecting means for
connecting between the base station and the second
communication unit using the public communication mode;

20 an accumulation control means for connecting between
the first radio communication unit and the second radio
communication unit in the first communication mode by
the first radio connecting means and accumulating
predetermined data generated by a plurality of the

25 data generating sources in the data accumulating unit;
and a data transmission means for transmitting data

accumulated in the data accumulating unit to the center



?

‘the public tel ephone network through the base station, t he second
radi o communi cation unit having: a radio connecting neans for
connecting between the first radio , comuni cation unit and the
second radi o comuni cation 10 unit using the first comruni cati on node
and for connecting between the second radi o conmuni cation unit

and the center unit through the base stationmand the public

t el ephone network using the public comrunication node; and a data
transm ssi on nmeans for transnitting 15 predeternined data generated in

a plurality of datumwhntt WA DneHICee L ARAD ] il ceadhd

conmuni cati on second radi 0 com"run C

radi o connecting ”P m#:ﬁghgg.the data in the dat a
accurul ati ng unit a hen tran tting the data 20 to the center unit

through the base Statloxb@dh@hix{ge to this splbterépl@ptwrgematanmyidk fasng t he
public comuni cation . node. : According to this

structure, using ttkeppluxdlitty of the detat genératston athuwrosentisni cati on

unit having the first 25 communi cati on node enabling direct
communi cat i oh telemﬁ#%%§91qﬂﬁ’ﬁhﬁaﬁ§16§Ph§Yad¢%ﬂlkﬁ(ﬁﬁ%ﬂﬁ&ltﬁﬁﬁ tBr ough a

public tel ephone network and the second rgd
the center unit connecte to the external commum.catlon

network using the public mode. Thus, the center unit
is capable of telemetering data effectively through a
single access.

10 According to still further aspect of the present
invention, there is provided a data telemetering system
conprising: a plurality of radio communication units
installed corresponding to the plurality of the
distributed data generating units, wherein data

15 telemetering is carried out in a predetermined order
between the radio communication units using the
communication mode enabling direct communication
between terminals using a radio channel not through a
public telephone network, and in a region in which at

20 least one of the plurality of the.radio communication
units is capable of communicating with in the
communication mode, at least a first radio communi-
cation unit to which the radio communication unit
transmits data next and a second radio communication

25 unit to which the first radio communication unit
transmits next are allocated.

According to this structure, the plurality of the



= 10 - comuni cation unit having the first communi cati on node

and public node, the first radi o communication units and the second
radi o communi cation unit are connected to each other through the
first radio channel using the 5 first conmuni cati on node, so that
data generated in the data generation sources connected to the
first radio communi cation units is tetenetered in the second radio
communi cation unit. After that, the first comuni - cation node is
changed to the public node so that the 10 second radi o comuni cati on

unit i s connected f he . e [ { quF mg '
channel using the éghlJ]?Oﬁﬁﬂﬁﬁqgtggﬁeug%gétﬁ%v%égene fi giggggq?bgﬁé§$tted
to the cenlgipiiid LYYRICLeAnhAIELE; OWG G Whinals using a AS
a result, the second radio comunication unit 15 i s capabl e of

tel emeteri ng data gedibs adlthrigdlomotthéhgdatigh a publidefelieihone hetwoekr api dly
and effectively with few errors wthout placing a new public |ine
to the first are rpihoidsginomnitbet pénrabity- ¢Urtheerdatisy genmesraténgi ng
this telemetry data to the center unit, the center unit 20 = is capable
of managi ng 8ata geRktat ed ? MeFignuiRl Vhich at leasj qnge X@dd® generation

sources Syntheticaéé%ﬁunication unit is capable of communicating in
thé communication mode, at least the first radio
communication unit to which that radio communication
unit transmits data next and the second radio communi-
10- cation unit to which this first radio communication
unit transmits data next are disposed so that the
respective radio communication units are connected
to each other through a radio channel using the
communication mode. Then, data generated in each
15 corresponding data generating unit is telemetered.
As a result, upon data communication, data can be
transmitted without placing a new telephone line. If a
trouble occurs in the first radio communication unit
during data transmission, data can be transmitted to
20 the second radio communication unit belonging to a
predetermined transmitting order in a region allowing
communication in the communication mode enabling direct
communication between terminals using a radio channel
not through a public telephone network without adding
25 the other first radio communication unit than the first
radio communication unit belonging to the predetermined

transmitting order. As a result, data generated in



iAccording to a still further aspect of the present I nvention, there

I's provided a radi o conmuni cati on unit for use as a second radio
comuni cation unit in a data 25 tel enetering systemconprising: a
plurality of data generating sources for generating a predeterm ned
dat a; a data accunul ating unit for accumnul ating the

predeterm ned data generated by the data gengyating sources; a first
radi o communi cation unit provided correspondi ng to each of the
plurality of the data generating sources having a first

communi cati on node nicatin not é) ubI|c telefhone

fo
network;: a second ?5§h(93§5nﬁ%ﬁﬁﬁg¥u8ﬂ fﬁﬁf emet red s PEAF S %one

f or med by the base, ted t the publlc t el ephone’ net wor k
and provided corregg%%%k&%m&%gagg to the data accumul ati ng unit, having the

first 10 comuni C@id&ﬁ:d’i‘?@et@thQlDUHﬂ:’@h@@fHEfécQﬁtdfO&h@ﬁi‘eE@ht

communi cating through public tel ephone network; an - center unit

connected to the haseerstiatn , othelreoiighprovided a communication method for

5 a data telemetering system for telemetry data in a

predetermined order using the communication mode
enabling direct communication between terminals ueing a
radio channel not through a public telephone network
among the radio communication units installed -

10 corresponding to a plurality of distributed data
generating units, comprising the steps of: in a region
which at least one of thé-p;uye}ity of the radio
communication units ie“eépable of communicating with in
the communication mode, allocating at least a first

15 radio communication unit to which the radio communi-
cation unit transmits data next and a second radio
communication unit to which the first radio communi-
cation unit transmits data next; and executing
communication between the ailocated radio communication

20 . units.

According to still further aspect of the present
invention, there is provided a transmitting and
receiving unit comprising: a data generating unit for
generating a predetermined data; and.a radio communi-

25 cation unit installed corresponding to the data
generating unit and capable of communicating in the

communication mode enabling direct communication



3pub|ic t el ephone network, the radio comunication unit haVing: a

first radio connecting neans for connecting 15 between the first radio
comuni cation unit and the - second radi o comuni cation unit using
the first communi cati on node; a second radi o connecting nmeans for
connecting between the base station and the second communi cati on
unit using the public communication node,. 3@ _ ‘an accunul ation control
means for connecting between the first radio communication unit and
t he second radio communi cation unit in the first conmuni cati on node
b ' the first radi g connecting. means and accunul at i

p?/edet ermned dat &% é’ﬁ&f‘a?gﬁmbglags p‘f%’r’bﬁ i% Fa5F-< fEan38 noggtakfﬁo‘bqghear ating

means for transm accu a

unit to the centemypit comprises memory means for storing at-ledgt a - _
unit in the second comuni cation node by the second - “radi o connecting
nmeans. f iAstordangmi os ibh Sraiteicicuree fidatargeher admaad ot ion

the plurality of the data generation sources is
5 unit to which the radio communication unit transmits

i ned da b9 piTh A RESRIE . B dal e,
reans Tor transm EERGCaSt 3 ophoe Winoric, hertf cfip 84t SRS T g

data next and a second transmission route to a second
radio communication unit to which the first radio
communication unit transmits data next, wherein

the radio communication unit comprises a

10 connecting means for connecting to other radio
communication unit to be disposed in a region in which
communication is enabled in the communication mode by
referring a communication route stored in a memory
means of the data generating unit.

15 According to this structure, the first
communication route to the first radio communication
unit to which the radio communication unit will
transmit data next and the second communication route
to the second communication unit to which the first

20 radio communication unit will transmit data next_are
stored in the memory means of the data generating unit.
As a result, the radio communication unit connects
itself to the other radio communication unit through a
radio channel using the communication mode enabling

25 direct communication between terminals using a radio
channel not through a public telephone network by

referring to the transmission route stored in the



i5 tel emetered and the telemetry data is transnmitted to t he
center unit connected to the external conmunication net wor k usi ng
the public node. Thus, the center unit i s capabl e of tel enetering
data effectively through a singl e access. .10 According to
still further aspect of the present i nvention, there is provided a
data telenetering system conprising:;jg@ plurality of radio

comuni cation units i nstall ed corresponding to the plurality of the
distributed data generating units, wherein data 15 telenetering is

carried out. in a predetern1ned ar et ve radi
communi cati on uni 'S ’ﬁs’TYn Fehg and %ransmlts ndaéa %‘erﬁ? gde%gb?'lhﬁg %l rect

t t h
communi cati on mff'l, \Qgﬁ&n&%r %nehé e Fadallc '&xﬁmﬁe@ueﬁ uhbtough a

public tel ephone n% aregion in | east one of

the plurality of the ragh G GBI, Cali @Re second mi& doiumaalaltaoﬁf
comuni cating with in the communi cati on node, at.-least a first

radi o comruni - unit ledHiiongingnitt totwhnshitthing adiderc soouedc ani bheuni t
transmts data next and a second radi o communication 25 unit to which
the first ra8lio cdh‘??ﬁﬁmta‘telaéﬁ @Pﬁlﬁts in a regiRRihich @l oxise cCOPMBRAT ed.

According to this structure, urality of the
g catignlﬁn the co%mun?cat!on mogg enabling direct

communication between terminals using a radio channel
not through a public telephone network when a trouble
occurs in the first radio communication unit. to which
10 data is to be transmitted, the transmission route can
be changed to the second radio communication unit so
that data can be sent to the data telemetering unit
seéurely.
Additional objects and advantages of the invention
15 will be set forth in the description which follows, and
in part will be obvious from the description, or may be
learned by practice of the invention. The objects and
advantages of the inventioﬁ may be realized and
obtained by means of the instrumentalities and
20 combinations particularly pointed out hereinbefore.
BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWING
The accompanying drawings, which are incorporated
in and constitute a part of the specification,
illustrate presently prefefred embodiments of the
25 invention, and together with the general description
given above and the detailed description of the

preferred embodiments given below, serve to explain the



- 13 - radi o communi cation units having the comuni cati on node
enabling direct comruni cation between termnals using a radi o
channel not through a public tel ephone network are provided on the
plurality of the data generating 5 - units. |In a region in which at

| east one-radi o conmuni cation unit is capable of comunicating in

t he comruni cati on node, at |least the first rggio_ ' conmuni cation unit
to which that radi o conmunication unit transmts data next and the
second radi o comuni - 10 cation unit to which this first radio
conmmuni cati on .unjt trgg;g%{s.data next are disposed so that the

respective raqio.cBﬁﬁEﬁﬁQ%ﬁﬁ G $74F8*¢BRNnect ed to each ot her
through a radio channel ppging {N6 pyock GAEIUR G %Qﬂg@%m;g}?ﬂ]’oxﬁalt a

generated in each 15 correspondi ng data“generating®unit 1s tel enetered.

As a result, upon data cOTERNGAPRysEamd can be transmtted
wi t hout placing a new tel ephone line” If a troubl-e occurs in the

first radi o comuni catipocun2 tis a blockidiiaggasiashotrfagsansihamn, data can
be transmtted to 20 _the second radi o communi cation unit belonging to
a pr &det er apneentienshidatiandedemetering s¥giem; al | owi ng

FIG. 3 is a system block diagram of a data
telemetering system and a transmitting and receiving
unit for use in the same system according to a first
embodiment of the present invention;

10 FIG. 4 is a block.diagram showing a detail of a
PHS (personal handy phdne system) data communication
unit of slave side according to the same embodiment;

FIG. 5 is a block diagram showing a detail of the
PHS data communication unit of master side according to

15 the same embodiment;

FIG. 6 is a flow chart for explaining actions of
the master side and a slave side first in connecting
order according to the same embodiment;

FIG. 7 is a flow chart for explaining actions of

20 the master side and a slave side last in connecting
order according to the same embodiment;

FIG. 8 is a flow chart for explaining actions of
the master side and a center unit according to the same
embodiment;

25 FIG. 9 is a time chart for explaining an action in
the polling method according to the same embodiment;

FIG. 10 is a flow chart for explaining an action



¢omuni cation in the communication mode enabling direct

communi cati on between termnals using a radi o channel

public tel ephone network wi thout adding 25 the other first radio
conmmruni cation unit than the first radi o communi cation unit

bel ongi ng to the predeterm ned transnitting order. As a result,
data generated in - 14 -

each data generation source can be telenetereg securely and

economi cal ly. According to still further aspect of the present
i nvention, there |s rOVI ed,_a,co njcatlo

tel emetering syst em gFeﬁ%}??e Iy q" t%epPS&étlﬁprﬁ“ﬂ‘éﬁo‘grder
using the connunlcquggdqggeto the s tgﬁ t communi cation between
termnals using a dioc ann not t roug a public tel ephone

net wor k among thercadina §9NHUPI GRLEREr&INEdS dxp1adnlifg- anlfction

corresponding to a plurality of distributed data

conprising the stems @ exteanakguwit in the pdlildmgaimekthadt acsérding heo
plurality of the radio conmmuni cation units is capabl e of
comuni cati ng wi t h the¢ same embodiment;

10

15

20

25

FIG. 12 is a system block diagram for explaining
an example of arrangement of external units and data
telemetering unit for data communication in the relay
method according to a second embodiment of the present
invention;

FIG. 13 is a time chart for explaining an action
in the relay method according to the same embodiment;

FIG. 14 is a flow chart for explaining an action
of an external unit in thé relay method according to
the same embodiment;

FIG. 15 is a flow chart for explaining an action
of a data telemetering unit in the relay method
according to the same embodiment;

FIG. 16 is a diagram showing a first arrangement
example of the external unit and data telemetering unit
using the polling method and relay method mixedly
according to a third embodiment of the present
invention;

FIG. 17 is a diagram showing a second arrangement
example of the external unit and data telemetering unit
using the polling method and relay method mixedly

according to the same embodiment;

not through a

gener ati ng units,



3

%he comuni cati on node, allocating at least a first 15 radi o

communi cation unit to which the radio communi - cation unit
transmts data next and a second radio comuni cation unit to which
the first radio comuni - cation unit transmts data next; and
executing conmmuni cation between the all ocated radi o conmuni cation
20 units. According to stilhofurther aspect of the present
i nvention, there is provided a transmtting and receiving unit
conprising: a data generating unit for . generating a predeterm ned

data; and a radio comupie, 2§ is a é:%f&l W"EFI Hi%%kﬁds S’Mr?fpé”lﬂdﬂkg to
the data - generating unit and“capable of co nicating Tn the
comuni cati on nodetenemétagi il Sefta0@idNaC 8khABmitting and receiving

- 15 - between term nals using a radi o channel not through a

public tel ephone neniwrkoxr wime eim tihee sdaka syetemabcogrding to unifourapri ses
menory neans for storing at least a first transmssion route to a
first radi o comunf®hefarents of thenipresenghismenhéoradi o conmuni cation unit

transmts 5 FIG. 19 is a block diagram showing a detail of a

cordless main communication unit according to the same
embodiment;

FIG. 20 is a block diagram showing a detail of a
cordless sub communication unit according to the same

10 embodiment;

FIG. 21 is a flow chart for explaining'actiops of
a plurality of cordless sub communication units, a
cordless main communication unit and center unit
according to the same embodiment upon startup;

15 FIG. 22 is a flow chart for explaining actions of
a plurality of cordless sub communication units and a
cordless main communication unit according to the same
embodiment in an intermediate process;

FIG. 23 is a flow chart for explaining actions of

20 the cordless main communication unit and center unit
according to the same embodiment; |

FIG. 24 is a block diagram showing a case in which
an exchange is used according to a fifth embodiment of
the present invention;

25 FIG. 25 is a flow chart for explaining an action
of the external unit upon polling communication

according to a sixth embodiment of the present



‘data next and a second transmi ssion route to a second radi o

communi cation unit to which the first radio conmuni cation unit
transmts data next, wherein the radi o communi cation unit
conprises a 10 connecting nmeans for connecting to other radio

comuni cation unit to be disposed in a region in which communi cati on
is enabled in the comruni cation node by - 20 referring a conmunication
route stored in a nenory nmeans of the data generating unit. 15
According to this structure, the first conmuni cation route to the
first radio comunjcatioin unit to which the radi o comunication
unit will transnlt data next and the second comruni cation route

to the second comuni cati®n aMiits ta0 FAbiwCBhabe fof SéxpPlining raadiaetion
comuni cation unit will transmt data next are stored in the nenory
nmeans of the data génehatextgprmailt unit locatéd inrgsaingstt wpstaeam upon
communi cati on unit connects itself to the other r-adi o comunication
unit through a relay regimndigatden a§Fﬁ§dim o rthmi e @rbegddaeakabl i ng

25 direct conmuni cation bpetween ernl g ¥S|ng a%éadjo channel
not through a public tefEphone ife I?wb§ or ¢xplaiifg 3§ AgEion

transm ssion rOUteoEt€ﬂ§HL§€E£Hyi unit upon relay communication according

to the same embodiment;
FIG. 28 is a system block diagram showing a data
telemetering system according to a seventh embodiment

10 of fhe present invention;

FIG. 29 is a block diagram showing a detail of the
external unit according to the same embodiment;

FIG. 30 is a' diagram showing an example of
arrangement of the PHS data communication units

15 according to the same embodiment;

FIGS. 31A and 31B are diagrams for explaining an
example of modification of transmission route when a
trouble occurs in the PHS data communication unit
according to the same embodiment;

20 FIG. 32 is a flow chart for explaining an action
of the PHS data communication unit when a trouble
occurs in the PHS data communication unit according to
the same embodiment; and

' FIG. 33 is a system block diagram showing a data

25 telemetering system according to a eighth embodiment of

the present invention.



- 16 - menory neans and transmits data generated in the data
generating unit to the other radi o comunication unit. As a
result, if the second radi o communi cation unit belonging'to a
transmtting order stored in the 5 menory neans exists in a region

whi ch al | ows conmuni - cation in the conmmuni cati on node enabling

di rect conmmuni cati on between termnm-al2d usi ng a radi o channel

not through a public tel ephone network when a trouble occurs in the
first radio comuni cation unit to which 10 data is to be transmtted,

the transm ssion route can DETAILEDP®ESRARSE 0N Cof heHs en@ihTal O _
communi cation unit so that data can be sent to the data telenetering

unit securely. Hereinafter, fbdiémasdimaiscaifs thied prdsantages of the
i nvention 15 will be set forth in the description which follows, and

in part will be obinventiomomilhebeedesdpibiash ingdegilpwith referenee rfe@dl by
practice of the invention. The_ objects, and advantages of the
invention may be rid iBFEPTRARYING drawipgsyi ned by neans of the

instrunentalities and é%% .conbi nagi ons rticul rlyRoi.nted out
her i nbef or & £R DESERPRATOR e i Pt B Tre
DRAW NG embodiment of the present invention. '

Referring to FIG. 3, reference numerals 111-11N
(N: natural number) denote external units, for example,
automatic vending machines which are distributed in

10 physical region.

These external units 111-11N are provided with PHS
data communication units 121-12N (hereinafter referred
to as slave PHS data communiéation uniﬁs 121-12N) which
have communication mode (hereinafter referred to as

15 sub-unit direct communication mode) enabling direct
communication between terminals using a radio channel
not through a public telephone network and have a
function for carrying out data transmission to oﬁher
PHS data communication unit by this sub-unit direct

20 communication mode. The standard of the PHS data
communication unit is defined in Personal handy phone
system RCR-STSNDARD-28 published by Research &
Development Center for Radio Systems in Japan. These
external units 111-11N have PHS data communication

25 units 121-12N which function as a slave having a sub-

unit direct communication mode. The external units

111-11N are connected to the PHS data communication



The acconpanyi ng draw ngs, which are incorporated in and constitute
a part of the specification, illustrate presently preferred

enbodi ments of the 25 i nvention, and together with the general
description gi ven above and the detail ed description of the
preferred enbodi nents gi ven bel ow, serve to explain the

- 17 - ~principles of the invention. 22 - FIG 1 is a block
di agram showi ng a conventi onal data tel emetering system

FIG 2 is a block diagramshow ng another 5 conventional data

telemetering syste:+ 121-12N thrghghtg RS2 oSV bl gk diagramyof a

dat a tel emetering system an ransmtting and recei vi ng
unit for use in th@nf@ﬁ“&E%ﬂﬂTQWEQQCEBHMGQLéétfbﬁ|fdﬂctlon1ng 962@@bﬁ§n1n0f

the present invention; 10 FIG 4 is a block diagramshow ng a
detail of a thePHS{s( pRit20 eehmhandy t poo nen Styss t 91— 13t &oc subunndat i on
unit of slave side according to the sanme enbodi nent, FIG 5 1is

a bIock di agr am shéwrent caawgilicagfionhmode regulated under the RCRSTD28
5 through the external connection functioning portion in
the PHS data communication units 121-12N by a serial
command. The external units 111-11N executes data
communication using LAP-P operating mode or Piafs (PHS
internet access forum standard) operating mode through
10 the PHS data communication units 121-12N. The Piafs
mentioned herein refers to error correction retrans-
mitting procedure specified by end-to-end of the
transmitting/receiving radio terminal in data communi-
cation between a transmitting radio terminal and a
15 receiving radio terminal, which are both connected by
radio line through a base st;tion. Data communication
speed of the Piafs operation mode is about 32 Kbps.
~The LAP-P is an error correction retransmitting
procedure specified between a radio terminal and a base
20 station in data communication between a transmitting
radio terminal and a receiving radio terminal, which
are both connected by radio line through a base station.
Data communication speed at LAP-P operation mode is
14.4 Kbps.
25 Reference numeral 21 denotes a base station, which
forms radio zone for the physical region. 1In this

radio zone, a PHS data communication unit (hereinafter



*PHS data communication unit of naster side according to 15 t he sane

enbodi nent ; FIG 6 is a flow chart for explaining actions of
the master side and a slave side first in connecting or der
according to the sane enbodi nent; FIG 7 is a flowchart for
expl ai ning actions of 20 the master side and a slave side last in
connecti ng order according to the sage enbodi nent;

FIG 8 is a flow chart for explaining actions of the master side
and a center unit according to the sane enbodi nment; 25

FIG 9is atinme Cﬂ%ajre%rfear 8XQL%%éQe9r aﬁ{sa%ét%n coﬂmunlE?&lOI&h&nP@li

nmet hod according to the sane enbodi nent I'S a ow
chart for explainijRg ABpaeklEPwhich has sub-unit direct communication -

18 - of a data telenetering unit in the polling nethod
according to the swmde emdogubkit;mode and has a FEeGemdtering fhmot ddarto f or
expl ai ning an action of an external unit in the polling nethod

according to 5 colleles daka btndushriheted from the other PHS data
5 communication units in sub-unit communication mode and
to transmit telemetry data through the public telephone
network. An external unit 32 such as an automatic
vending machiné and personal computer is connected to
this PHS data communication unit 31. The public mode
10 mentioned herein refers to mode for carrying out radio
communication through a public network managed by
communication enterprise.
The base station 21 is connected to a public
network 43 which is an external communication network
15 through a cable line and a center unit 51 is connected
to this public network 43. The center unit 51
comprises a modem 511 and a data storage unit 512.
The slave PHS data communication units 121-12N
are connected to each other or the master PHS data
20 communication unit 31 through a radio channel using the
sub-unit direct communication mode. The PHS data
communication unit 31 is connected to the base station
21 through a radio channel using the public mode.
The PHS data communication unit 31 gains access to
25 the plural PHS data communication units 121-12N
successively by polling method and connects it through

a radio channel according to the sub-unit direct



E?FIG. 12 is a system bl ock diagram for explaining an exanpl e of

arrangenent of external units and data telemetering unit for data
comuni cation in the rel ay nmet hod according to a second: enbodi nent
of the present 10 i nventi on; ‘ FIG 13 is atime chart for
expl ai ni ng an action in the relay nmethod according to the sane
enbodi nment ; FIG 14 is a flow chart_ for explaining an action
of an external unit in the relay method according to 15 t he sane
enbodi nent ; FIG 15 is a flow chart for explaining an action

of a data telenetering unit .in the rela t hod accordin o _the
same embodi ment ; °°““‘g‘m°atl°“|:f“& ©18°i %s gg%i%’@‘?cﬁﬁesr?@vﬁah?g’“ P%%?E_lm-

arrangenent 20 rn@ Pl cbmﬁuﬁ&ﬁgg@#\m%x}yﬁnqeqt@o%a&fihg”@&segeg uni t

usi ng the polling net relay net according to a

third embodi ment odatdeydHcd%@Rd in each 6HVEMd iddternal units 111Fh&w id is
a di agram showi ng a second arrangenent 25 exanpl e of- the external unit

and dat a tel enet era ngemoxt. using the polling nethod and rel ay
met hod m xedly according to the same enbodi nent;

5 The PHS data communication unit 31 collects
telemetry data generated in each of the external units
111-11N and then changes over to the public mode so as
to connect to the base station 21. This telemetry data
is. transmitted to the center unit 51 together with its

10 own data accumulated in the external unit 32 connected
to the PHS data communication unit 31, so that the
transmitted data is stored in the data storage unit 512.

FIG. 4 shows the aforementioned slave PHS data
communication units 121-12N in detail.

15 Referring to FIG. 4, each of the PHS data
communication units 121-12N comprises a radio portion
12a having an antenna 12al, a modem portion 12b, a TDMA
(time division multiple access) portion 1l2¢c, an error
correction portion 12d, an external connection

20 interface 1l2e and a control portion 12f.

An arriving radio frequency signal, which is
received by the antenna 12al, is inputted to a
receiving portion 12a3 th;ough a high frequency switch
12a2 of the radio portion l1l2a. 1In this receiving

25 portion 12a3, the aforementioned received radio

frequency signal is mixed with a receiving local

oscillation signal generated from a frequency



- 19 - FIG 18 is a system bl ock di agram showi ng a data

tel emetering systemand a transmtting and receiving unit for use
in the sane system according to a fourth enbodi mrent of the present
i nventi on; 5 FIG 19 is a block diagram showi ng a detail of a
cordl ess mai n conmuni cation unit according to the sane enbodi nment ;
FIG 20 is a block diagram showi ng a detarl 8p a- - cordl ess sub
comuni cation unit according to the sane 10 enbodi nment ;

FIG 21 is a flow chart for explaining actions of a plurality of

cordl ess sub comuBi;aa8htoDzéMi 1Fa4 Fo that theOkEhASS IR domesrasd aat iaon
unit and center unit according to the sane enbodi nent upon startup;
15 FI G 22ecepaibhoimtdharddifadie €xplgaencpgsaguabns THe local a
plurality of cordless sub communication units and a cordl ess main
comuni cati on uni t og€éldthen t fregnensamgenerated Exrppdthermiorengntioned

I nt ermedi ate process; a. fl

1 el 8t e DY OCe e sethan e 1A, Sac DO IR o S ™

according tosthe S%g%tggpofﬁgfﬁgéending on the radio channel frequency.
Further, the radio portion 12a includes a received
signal strength indicator (RSSI) portion 12a5. This
RSSI portion 12a5 detects a received signal strength of
the radio frequency signal arriving at the antenna 12al

10 and notifies the control portion 12f of the.detected

value. | |

The reception intermediate frequency signal
outputted from the aforementioned receiving portion
12a3 is inputted to a demodulation portion 12bl of the

15 modem portion 12b. In the demodulation portion 12bl,
digital demodulation of the aforementioned reception
intermediate frequency signal is carried out and then
non-restricted digital data (hereinafter referred to.as
bare data) is reproduced according to Version 2

20 prepared by expanding the RCRSTD28 standardized for
voice communication, for data communication.

A TDMA decoding portion 12cl of a TDMA portion 1l2c
extracts bare data from a time slot allocated thereto
according to an instruction of the control portion 12f

25 and inputs this extracted bare data into an error
correction portion 12d. The error correction portion

12d acts corresponding to the LAP-P operation mode and



FIG 24 is a block diagram showing a case in which an exchange is
used according to a fifth enbodi nent of - the present invention; 25
FIG 25 is a flow chart for explaining an action of the external
unit upon polling comrunication according to a sixth enbodi nent of
t he present - 20 -

I nventi on; FIG 26 is a flowch2a&ét for explaining an action
of the external unit located in the nbst upstream upon rel ay
comuni cation according to the same enbodinment; 5 FIG 27 is a

flow chart for exppgifé Nputd®n RBde upon Bhré heaextnidin iwitiowponthel ay
conmuni cati on accordi ng to the sanme enbodi nent; FIG 28

is a system bl ock thaguaprislupsnagiandabde, the ertet atetteartimg,system
according to a seventh enbodi nent 10 of the present invention;
FIG 29 is a bl ockearyeeinn mfniamg exrast ap| tof2tlpkts and automaddgal unit

‘according to the sane enbodi nent; . FLG 30:gs a di agram show ng
an exanpl e of retransmitting request (hereinafter referred to” as ARQ)

5 of requesting retransmitting of a frame in which the
error is detected are carried out. Under the Piafs
operation mbde, the error coxrrection and AR(Q are
carried out.

Data corrected in the error correction portion 12d

10 is accumulated in the external unit 11 (111-11N)
through an external connection interface 12e. Data
generated in the external unit 11 is supplied to a TDMA
encoding portion 12c2 of the TDMA portioﬁ 12c through
the external connection interface 12e and error

15 correction portion 12d.

ThelTDMA encoding portion 12c2 inserts digital
data to be transmitted into a time slot instructed by
the control portion 12f and supplies it to a modulation
portion 12b2. In the modulation portioﬁ 12b2, carrier

20 signal is digitally modulated according to the
aforementioned digital data and this modulated carrier
signal.is inputted to a transmitting portion 12a6. In
the transmitting portion 12a6, the aforementioned
modulated carrier signal is mixed with a transmitting

25 local oscillation signal generated from the frequency
synthesizer 12a4 so that it is frequency converted to a

radio channel frequency instructed by the control



garrangenent of the PHS data communi cation units 15 according to the

sane enbodi nent; FI GS. 31A and 31B are diagrans for explaining
an exanpl e of nodification of transm ssion route when a-

trouble occurs in the PHS data comuni cation unit according to the
sanme enbodi nent; 20 FIG 32 is a flow chart for explaining an
action of the PHS data communi cat+on2uni+ when a trouble

occurs in the PHS data conmuni cation unit according to t he sane
enbodi nent; and FIG 33 is a system bl ock diagram show ng a

data 25 tel enpbefidl Y510 acendirNgmb i £1 &4 &Y h %Mt@&tln@fi
t he pr esent i nventlon.

DETAI LED DESCRI PTI thar¥FmiftHE ig\YioNErOllevel. Then, a H&rcmmaﬁ:tequent:bre
enbodi nents of the. present i nvention wll _be _descri bed in det @i I
with reference to signal outputdesofpany this deaensmtting Portlon 12p€. i8 i s

a system bl ock di agram show enbodi nent of t resent
invgntion. 9ransm{%tedu%rom the- antenna 12al throug he high

S frequency switch 12a2.

The control portion 12f contains, for example, a
microcomputer as its main control section, so as to
synthetically control respective circuits. The control
portion 12f contains a sub-unit direct communication

10 cpntrol means 12f1 and a data transmitting/receiving
control means 12f2. The sub-unit direct communication
control means 12fl is a means for controlling a
selective connection of the PHS data communication
units 121-12N with each other or with the PHS data

15 communication unit 31 through a radio channel using
the sub-unit direct communication mode. The data
transmitting/receiving control means 12f2 is a means
for controlling data transmitting/receiving between the
external units.

20 - The control portion 12f contains a monitoring
means 12f5 for monitoring a state of the external units
111-11N corresponding to itself during a waiting period
for data transmission. The control portion 12f
contains an alarm information transmitting means 12f6

25 for, if this monitoring means detects an error in the
external units 111-11N, trahsmitting an alarm

information to the PHS data communication unit 31



‘Referring to FIG 3, reference nunerals 111-11N (N: natural, nunber)
denote external units, for exanple, automati ¢ vendi ng machi nes
which are distributed in 10 physi cal region. These
external units 111-11N are provided with PHS dat a communi cati on
units 121-12N (hereinafter referred to as slave PHS data

comuni cation units 121-12N) whi ch - Hdve —communi cati on node
(hereinafter referred to as 15 sub-unit direct comuni cati on node)
enabl i ng direct conmuni cation between termnals using a radio
channel nathradwgbugh radpobthanthel ephigrie isetswdr ketwdehavke aPHS
function for carrying out data transm ssion to other PHS data
comuni cati on uni 99k GeERuBiEatAPR WRiettl2Ld 2N andothgnPaatebnfHDde. The

standard of the P dat a . .communi cati.on upit i.s defjned,]jn, Persona
ety hone G Rmmandre s SRR S8 dihAL iy By Reboipih "grect

Devel opment Cent ere dufurf Q0 AbAYaL fod@pb WiSon gfner SX4gLNAl uNits

111-11IN have PHS dat a connunlcat!on _ unlts : 12N uncti on as
a slave havifig a Stilither, the HBhirdl skt LHMWY GalkboBofRHEns The ext ernal

units 111- 11N are connected to the PHS data communi cation
a variable setting means 12f7 for varying data
telemetering execution timing depending on a time zone
of a day.

Further, the control portion 12f contains a timer

10 12£f8 for counting a waiting time taken until a response
is received since a signal is sent to a correspondent,
so that if no response is received even if a predeter-
mined time zone elapses, it is determined that the
_mating PHS data communication unit is in trouble.

15 FIG. 5 shows a detail of the master side PHS data
communication unit 31.

In FIG. 5, the same reference numerals are
attached to components having the same functions.
Different from FIG. 4, a memory 3la is connected to the

20 control portion 12f. The control portion 12f of the
PHS data communication unit 31 contains a data
accumulation control means 12f3 and a public mode
communication control means 12f4. The PHS data
communication unit 31 is connected to an external unit

25 32 through an external connection interface 1l2e.

As for the operation, if data generated in a

plurality of the external units 111-11N arrives, a data



- 22 units 121-12N through a RS232C cabl e. The external

units 111-11N set comruni cation functioning portions in the PHS data
conmmuni cation units 121-12N to sub-unit di rect conmuni cati on node
regul ated under the RCRSTD28 5 t hrough the external connection
functioning portion in the PHS data conmmunication units 121-12N by
a serial command. The external unit<$9111 11N executes data

comuni cati on using LAP-P operating node or Piafs (PHS i nt er net
access forum standard) operating node through 10 t he PHS dat a

comuni cation uni tglgdinhgNon Igﬁtfbf‘fxﬁeans 1szr%1t itpRedoRer8l Npsef 65 tO

error correction retrans- ting procedure specified by end-to-end

of the transyd tsdoesr aaeavmgtn@dmnéfy BrRal Fardhbs, CENBUGAta
cation between a transmtting radio termnal and a 15 receiving radio

term nal, which aracdwittlatdonecortirby means 12fhdilsd sterehrdagh a base
station. Data communi cation speed of the Piafs operation node is
about 32 Kbps. generapgd EAPtPe|§x5ﬂr%§¥c#n%%F¥%éP|Gﬁergﬁwaﬁ§n$%%tng
procedure specified bet ara

| d tat [
data conmmunitation bet %&atF&§EW? g%ﬂ%gaisegbmp %%ﬁqd Fé?npﬁgﬁiﬁﬁﬂégg '
receiving radio t::{cfmlca%bﬁ control m&ifs PO cIRGekedtlYolhAdhRiL 1 NE

t hrough a base station
to public mode and connect itself to the base station

21. If the PHS data communication unit 31 is connected
to the base station 21, the data accumulation control

10 means 12f3 reads telemetry data and self data generated
in the external unit 32 from the memory 3la and
transmits them to the center unit 51 through the base
station 21 and public network 43.

FIGS. 6-8 are flow charts showing operations of

15 the PHS data communication units 121-12N, PHS data
communication unit 31 and center unit 51.

FIG. 6 shows operations of the slave PHS data
communication units 121-12N and master PHS data
communication unit 31.

20 - Each of the PHS data communication units 121-12N
and the PHS data communication unit 31 set sub-unit
direct communication mode by the sub-unit direct
communication control means 12f1 of each control
portion 12f in steps S11, S21, S31 and carry out

25 waiting operation for direct communication between the
sub-units. In step S32, the PHS data communication

unit 31 dispatches a signal to the PHS data



i

‘Data communi cation speed at LAP-P operation node is 14. 4 Kbps.
Ref erence nuner al

fo

r the physi cal

21 denotes a base station, which
region. In this radio zone, a PHS data-

comuni cation unit (hereinafter
referred to as master PHS data conmunication unit 31)
dlsposed whi ch has sub-unit direct commumic¥ion node and publ

nmode and has a telemetering function to

fromthe other PHS data 5 conmuni cation units in sub-unit

collect data transmtted

25

i's
c

forns radi o zone

23

comuni cat i on nodecérghnicationt @nikansm byt ehemmivsardat aitbeeugh the public

te

| ephone

network. An external unit 32 such as an automatic

vendi ng machi ne antbrnpenmsigredliionorpoterliseannnkikdft dhe contrphi poPHBSoHlat a
comuni cation unit 31. The public node 10 nentioned herein refers t
node for carrying

db t
g?n?geconﬁected t o amgﬁghﬁg %pn SlE Eﬁo?ﬁaQﬁF%ﬁﬁ(H?QKsﬁaﬁeéfPEFﬁaF

nnunlcatlog netmpﬁ§ data communication unit 31 and then communication

co

10

15

20

25

Bk r dtheg the PHScéﬁﬁﬁnv@muwatwmla paB Fecﬂé‘t’%rk

e base, st

is being done.
Next, in step S13, the PHS data communication unit

121 reads information (data) possessed by the external

‘unit 111 through the external connection interface 1l2e

and transmits it to the PHS data communication unit 31
by the data transmitting/receiving control means 12f2.
By using the error correction portion 12d for this
transmitting, data communication having an excellent
transmission quality can be provided.

If the PHS data communication unit 31 receives
data sent from the PHS data communication unit 121 by
the data transmitting/receiving control means 12£f2 at

step S33, the received data is stored in the memory 3la

(0]

by the data accumulation control means 12f3 at step S34.

I1f data storage is completed, communication path is cut
off at steps S14, S35 so that the data communication is
terminated.

After that, the master side PHS data communication
unit 31 repeats the procedures of steps S36-S39 as
shown in FIG. 7 until it receives data sent from all
the slave side PHS data communication units 121-12N.

Because the procedures of steps S36-S39 are the same as



15 through a cable line and a center unit 51 is connected to

this public network 43. The center unit 51 conpri ses a nodem 511
and a data storage unit 512. The sl ave PHS data conmuni cation
units 121- 12N are connected to each other or the master PHS data
20 communi cation unit 31 through a radi o channel using the

sub-unit direct communication node. The RHS qjata conmmuni cati on unit
31 is connected to the base station 21 through a radi o channel
usi ng the public node. The PHS data conmuni cation unit 31

successively by p I 'ng e d conne

ing | e ol el P . Ceati i 21- 12N
gai ns access to éﬁfwe e ?R% g%% s §§§£§§%;%fqg%¥%ﬁg%&89 Hﬂéké%fr%%io
channel according duf defe@ . SUPuYRhtr i b&C4use the procedures of steps

- 24 - comrunj cati on node so as to execute data comruni cati on
The PHS data commgixai2sonfutht BASt @APHresinuhitadien unit 12Hata generat ed
in each of the external units 111-11INin a nenory.- 5 The

PHS data comuni catamrespondiBy tol thet bast accessclageetthg dame genthased in
each of the external units
5 of the steps $12-S14, a description thereof is omitted.

The PHS data communication unit 31 receives
and stores data.generated in all the slaves 1l-n
(corresponding to PHS data communication units 121-12N)
in the memory 3la and stores data generated in the

10 external unit 32 connected to its own unit in the
memory 3la, and then in step S40, sets its own unit to
the public mode by the public mode communication
control means 12f4.

FIG. B shows operations of the master side PHS

15 data communication unit 31 and the center unit S51.

The PHS data communication unit 31 set in public
mode transmits a call to the center unit 51 through the
base station 21 by the public mode communication
control means 12f4 at step S41. If the center unit 51

20 receives the call and responds at step 51, communi-
cation is established.

At step S42, the PHS data communication unit 31
reads slave data collected and its own data collected
from the external unit 32 from the memory 31la and

25 transmits them to the center unit 51 by the data
transmitting/receiving control means 12f2. Because the

PHS data communication unit 31 uses the error



‘111- 11N and t hen changes over to the public node so as to connect to
the base station 21. This telenetry data Is transmtted to the
center unit 51 together with its 10 own data accumul ated in-the
external unit 32 connected to the PHS data comunication unit 31, so
that the transmtted data is stored in the data storage unit 512.
FIG 4 shows the aforenentioned sl ave PFELdagg. _ conmuni cation units
121-12N in detail. 15 Referring to FIG 4, each of the PHS data
conmuni cation units 121-12N conprises a radio portion 12a having an

t 12al d t 12k dj v n | tiple
Access) port]on 12ESPHFEIFDPortion” 1A EPE HraRPHA o Se58. “4n BiPer hal
connection 20 e dlal?t% m%%ﬁn%&{{&k R4 gg%nl%f cellent An
arriving radio frequency si‘gna el ve by "the ant enna

12al, is inputted éfhﬁbm1551on %: QQtyleﬁanétpfﬁbﬂéE&3t'ﬂfﬂé&ht&ahlgat
frequency switch the radio portion 12a. I.n this receiving.

25 portion 12a§teprsﬁzﬁ(ﬂhﬁﬂeehmemednie031erbéfuhs)data genefraegdenay
signal is mxed with a receiving |ocal oscillation signal generated
froma frequéncy the PHS data communication unit 31 and accumulates it
| in the data storage unit 512, and then the data
communication is terminated.
if at the aforementioned step 542, the PHS data
communication unit 31 completes data communication, it
10 cuts off at step S43 so as to terminate data communi-
cation with the center unit 51.
FIG. 9 shows a time chart of communication in
polling miethod.
In FIG. 9, TP indicates a time for the PHS data
15 communication unit 31 to communicate with the PHS data
communication units 121-12N in polling method. TW
indicates a waiting time taken until the PHS data
communication unit 31 executes next transmission by
polling method after it gains access to the PHS data
20 communication units 121-12N. T2-TN indicate a time
taken for the PHS data communication unit 31 to get
access to the PHS data communication units 121-12N so
as to collect data.
FIG. 10 is a flow ehart for explaining an
25 operation of the master side PHS data communication
unit 31 by the polling method. This operation is

controlled by the control portion 12f in the PHS data



S 25 - synt hesi zer 12a4 so that the signal is converted to a

reception internedi ate frequency signal. The | ocal oscillation
frequency generated fromthe aforenentioned’ frequency synt hesi zer
12a4 is instructed by the control 5 portion 12f depending on the radio
channel frequency. Further, the radio portion 12a includes a

recei ved signal strength indicator _(R§§l) _portion 12a5. This

RSSI portion 12a5 detects a received signal strength of the radio
frequency signal arriving at the antenna 12al 10 and notifies the
control portion 12f ] cte val ue. The
receptiog internedfggéu%ggaggéﬁy&%ﬁﬁﬁgr outputted. fromthe

af orementi oned recei vi ng spaEt 505t th datal : dgqu tion
portion 12bl of the 15 nnden¥p%?iioﬁ!12 i ?Egﬁégggégfg?ion pg$ ion

12b1, di gi selcsdanogni elaDrvafud ha af anewrsrt i 88edwh 6gedt | 40 step
internmedi ate frequency signal is carried out and then - -
non-restricted digiS6tadl addt allderteenan @rdeaf foredctesasto the sldas esidri.a)

is reproduced according to Version 2 20 prepared by expandi ng the
RCRSTD28 staﬁhardif@&sgmran access \tf} ¢ FFuApEat Fommunbratiem unit 121
conmuni cati on. . f%TDN§h§§SOdin Bottion 12cl of _a TDMA portion
12¢ ext ract§ BAPE- dalde k %3 AOTEGACIELBR AR REE t Hbakes an

access to the PHS data communication unit 121.at step
S63 so as to transmit a request for data telemetering.
At step S64, data sent from the PHS data communication
10 unit 121 is received and at step 65, the received data
is transferred to the memory 3la and stored therein.
After that, the PHS data communication unit 31 repeats
the procedures of steps S62-S65 for the PHS data
communication units 121-12N.
15 In a case when the PHS data communication unit 31
. collects data up to the PHS data communication unit 12N
at step 566 (YES), idle period (TW) mode (waiting mode)
is started at step S67. If the idle period is
terminated at step S68 (YES), this processing is
20 returned to the aforementioned step S61.
FIG. 11 is a flow chart for explaining an
operation of the PHS data communication units 121-12N
_of the slave side in the polling method. This
operation is controlled by the control portion 12f of
25 the PHS data communication units 121-12N. This

procedure will be described about the PHS data

communication unit 121 here.



%ccording to an instruction of the control portion 12f 25 and i.nputs

this extracted bare data into an error correction portion 12d. The
error correction portion 12d acts corresponding to the LAP-P
operation node and - 26 -

Pi af s operation node upon bare data communication. In .the LAP-P
operation node, the error detection, - ®prrection of an error up to 2
bits and automatic retransmtting request (hereinafter referred to
as ARQ 5 of requesting retransmtting of a frame in which the

error 15 detected are carried, iy, VAACEHENS. B A dpmuni car L0 00

the error correction an carri

corrected in the eﬁ ﬁg{(;q&t |togloggrt | 8R 426hsd Quhen tne dagUpMkated in the
external unit 11 (111- hr ough an external connection interface

12e. Data gecmmmmhﬂmnt Inmexuemnﬁéc@més 1al deslis o @tet @8 TDVA

encodi ng portion 12c2 of the TDMA portion 12c through - t he external

connecti on interf adetd Zmgmhicatdon @8it 3torf eche oragimt isddelZJES) ,

5 the PHS data communication unit 121 transmits data
generated in the external unit 111 to the PHS data
communication unit 31 at step S71. Then, if datq
communication with the PHS data communication unit
31 is terminated (YES) at step S72, the PHS data

10 communication unit 121 goes into the wait mode at
step S69.

i : . When the PHS data communication unit 121 executes
data communication with thé PHS data communication unit
31, if there is iﬁformation to be stored in the

15 external unit 111, that information is stored in the
external unit although this is omitted on the afore-
mentioned flow chart.

Next, a system for data telemetering in relay

method will be described.

20 FIG. 12 shows a second example of arrangement of a
plurality of the PHS data communication unit 31,
121-12N and the extefnal units 111-11N.

Referring to FIG. 12, the PHS data communication

unit 121 is connected to the PHS data communication

25 unit 122 capable of communicating on sub-unit direct
communication mode. After that, relay connection is

carried out successively between the respective units



‘The TDMVA encodi ng portion 12c2 inserts digital data to be
transmtted into a tinme slot instructed by the control portion 12f
and supplies it to a nodul ation portion 12b2. In the nodul ation
portion 12b2, carrier 20 signal is digitally nodul ated according to

t he af orenenti oned digital data and this nodul ated carrier

signal is inputted to a transmtting portiomsgl2a6. In t he
transmtting portion 12a6, the aforenentioned nodul at ed carrier
signal is mxed with a transmtting 25 | ocal oscillation signal

generated fromthe.frequenc _y Synthesi zer 12a4 so that .it . i
frequency converte%flnttth')qr?iOrd?éer of Pagiéxcﬁ%nh%?r?ﬁéﬁﬁgﬁbf S| %ﬁ%%é%#by t he

control _ mode. The PHS data. communicatiorf rit 12N whiP@rfikon 12f
and further anplified to a predeterm ned - transmtting power |evel.

Then, a radio frequesEynit of thiegaZbrenéptidesd fralast Richniecaisn ki Ng

portion 12a6 is transmtted fromthe antenna 12al .-t hrough the high

5 -frequency swhonhedt2s® to the PHS datd@heommwm icdtigor tundry B2f ofohbei ns,

for exanple, a m croconputer as its main control section, so as to

' 5 master side through radio channel of sub-unit direct
communication mode.

Data generated in the external unit 111 is b;ought
by the PHS data éommunication units 121-12N succes-
sively and transmitted to the PHS data communication

10 unit 31 by the relay method so that it is accumulated
in the memory 3la of the external unit 32. This
accumuléted data is provided with data generated in the
respective external units 111-11N in the relay process.
Because the operation of the accumulation in the memory

15 3la of the external unit 32 is the same as the system
based on the polling method shown in FIG. 3, a
description thereof is omitted.

FIG. 13 shows a time chart for communication in
the relay method.

20 In FIG. 13, T indicates a data transmitting period
of the external units 111-11N and R indicates a data
receiving period of the external units 112-11N. After
transmitting data to the external unit 112, the
external unit 111 goes into waiting period TW. After

25 the waiting period terminates, data is sent to the

external unit 112 again. Then, data generated in the

external unit 111 passes through the external units



synthetically control respective circuits. The control portioh 12f

contains a sub-unit direct communication 10 control neans 12fl and a
data transm tting/receiving control neans 12f2. The sub-unit direct
conmuni cati on control neans 12fl is a nmeans for controlling a

sel ective connection of the PHS data comuni cati on units 121-12N
with each other or with the PHS data 15 _ sgomyunication unit 31 through a
radi o channel using the sub-unit direct comrunication node. The

dat a transnitting/receiving control neans 12f2 is a neans’

f t [ 11 dat t 1 tti bet.we t |
o NG R b 6 DRt B G Sp e e cReRokhe gremgty "
means 12f5 for monj( torarfngha alaLenf &J@&%ergﬂisuawtafnal uméla'tz 11N

corresponding to itsel ing a walting peri

transm ssion. The &dm_rlter&ls aer:mnemaé%e data séﬁ:ntt@r@%gﬁntﬁéaéﬁtéﬁﬁQI mat i on
transmtting means 12f6 for, if this nonitoring neans detects an

error in the unlﬁydnﬂlnaUNuanﬂstﬂéﬂ.ddét irtan sitinggradeal arm
information to the PHS data communi cation unit 31
5 FIG. 14 is a flow chart for explaining an
operation of the PHS data communication units 121-12N
of the slave side based on the relay method. This
operation is controlled by the control portion 12f of
the PHS data cbmmunication units 121-12N.

10 After startup, at step S81, the PHS data
communication units 121-12N determines.whether it is a
first external unit of the slave side according to
information stored in a memory of the external unit,
for example. Here because the PHS data communication

15 unit 121 has a first external unit 111 (YES), it calls
the next PHS data communication unit 122 at step S582.
At step SB3, it executes data communication with the
PHS data communication unit 122 and at step S84,
transmits its own data to the PHS data communication

20 unit 122.

Then, if the data communication is terminated at
step S85, the PHS data communication unit 121 goes into
the idle period mode (waiting mode) at step S86 and if
the idle period is terminated at step S87 (YES), the

25 processing is returned to the aforementioned step S82.

On the other hand, if the unit at step S81 is, for

example, PHS data communication unit 123 (NO), if it is



B 28 - t hrough a radi o channel which is set between the PHS

data communi cation units 121-12N and the master PHS dat a

comuni cation unit 31 based on the sub-unit direct comuni cati on
node directly or through other slave. 5 Further, the control portion
12f al so contains a variable setting neans 12f7 for varying data
tel emetering execution timng depending on asfine zone of a day.
Further, the control portion 12f contains a tinmer 10 12f8 for counting
a waiting tine taken until a response is - received since a signal is
sent to a corres ondent o that i recelve even if
a predeter- P i tedhs I‘P@’foﬂ‘gdgl ﬁﬁsﬁgep|§§$s£'5£ttjﬁﬁené3 fnsf t1

mating PHS data co |§a§ e(y%ﬁgqlgt tnhﬁxbé? H,Qélg L]e}a datal! G 5 shows

a detail of the naster si t|on unit 31.
In FIG 5, the sangom®ief @AGHMYFEERLSLAE] with theiﬁﬁsﬂdaﬂi to.conmponents

havi ng the sanme functions. Different fromFIG 4,- a nenory 3la is
connected to the @émmunicatiiidroluni@r i2@nhding tie eadrrell poviti an2l1af of
t he PHS data conmuni cation unit 31 contains a data

accumnul at i onScont r the npegredixie numdes ptbstepn®@e Then, atcswernS8ani on

control neans 12f4. The PHS data .
data generated in the external units 111, 112 is

accumulated in the memory of its own external unit 113.
If data communication with the preceding number unit is
terminated at step S92 (YES), whether or not there is
10 an external unit of a next number is determined
according to information stored in the memory of the
external unit.
If a PHS data communication unit 124 exists (YES),
the PHS data communication unit 123 calls the PHS data
15 communication unit 124 having the next number external
unit 114 at step S94 and executes data communication at
step S95. At this time, the PHS data communication
unit 123 transmits data of the first-preceding numbers
and its own data to the PHS data communication unit 124.
20 If data communication is terminated at step S97 (YES),
the PHS data communication unit 123 goes into the
waiting mode mentioned at step S88. After that, the
processing from the step S88 is repeated for the PHS
data communication unit of the next number.
25 If there exists only a final external unit 11N at
the above step S93 (NO), the PHS data communication

unit 12N calls the PHS data communication unit 31 of



i
icomuni cation unit 31 is connected to an external unit 25 32 through

an external connection interface 12e. As for the operation, if
data generated in a plurality of the external units 111-1N arrives,
a data - 29 - accunul ation
control neans 12f3 of the control portion 12f stores data in the
menory 31la. Further, the data accunulgfiaon control neans 12f3 al so
stores data generated in the external unit 32 in the nmenory 3la. 5
If data telemetering is conpleted, the public node comuni cati on

control Teans 1214 Chanase.! (3a2"ls Rty 99 Sl IR SR ROITOC
J5 oot o b MR RER, B3O8 el M A ot oo o
the external unit @2 f&aErdR8 WRTREYadddi8dbwn data o #heMphs bhea to the
center unit 51 through the base station 21 and public network 43.
FIGS. 6-8 are flowamantizattion ngiepalati pfisdafa ckmmuniciitéoRHSsdat a
communi cation units 121-12N, PHS data
S terminated at step S101 (YES), the PHS data communi-
cation unit 12N goes into the waiting mode mentioned at
the step S88.
FIG. 15 is a flow chart for explaining an
operation of the PHS data communication unit 31 of the
10 master side based on the relay method. This operation,
is controlled by the control portion 12f of the PHS
data communication unit 31.
The PHS data communication unit 31 has been in the
waiting mode at step S102 and if ‘it receives a call
15 from.the PHS data communication unit 12N having a final
external unit 11N in terms of relay connection order
(YES), it executes data communication with this PHS
data communication unit 12N at step S104. At step S105,
data of the external units 111-11N is accumulated in
20 the memory 3la. Then, if data communication with the
PH§ data communication unit 12N is terminated at step
S106 (YES), the PHS data communication unit 31 goes
into the waiting mode mentioned at step S102 again.
Next, system for telemetering data using both the
25 polling method and relay method will be described.
FIGS. 16 and i? show examples of arrangement of

the master and slaves.



communi cation unit 31 and center unit 51. FIG 6 shows

operations of the slave PHS data communi cation units 121-12N and
nmast er PHS data conmmuni cation unit 31. 20 Each of the PHS
data comuni cation units 121-12N and the PHS data communi cati on
unit 31 set sub-unit di rect comuni cati on node by the sub-unit

di rect conmuni cation control means 12§l of each contro

portion 12f in steps S11, S21, S31 and carry out 25 wai ti ng operation
for direct communication between the _ sub-units. In step S32, the
PHS data conmuni cati on .. unit 31 dispatche ignal to the PHS data
- 30 - conmmuni cBEFSRTRY (* FE yI?Hekgﬁbiﬁﬁigag?rﬁﬁwmunlcatlén

comuni cat i on_cont gl Meanse 134 gle e 1090 €02 PRLKES access ol Fne PN

t he PHS data communi cation u receives _ In step
transmts back a r@spaNeéSmhenidirich unitBHI2dala3cormime Catihadiniinidl and

t hen communi cation I s bei ng done. Next, in step S13,
t he PHS data comuni¢atiBrnofintie slave side successively by the polling
S method so that they are connected with each other
through a radio channel using the sub-unit direct
communication mode. The PHS data communication units
124, 125 of the external units 114, 115 are connected
to each other in the relay method and finally connected
10 to the PHS data communication unit 123 of the external
unit 113.
That is, in the éase of this system, data of the
external units 114, 115 is collected in the external
unit 113 in the order of the external units 114, 115
15 and 113. Because the external unit 32 collects data
generated in the external units 111-113 by the polling
method, all data of the external units 111-115 can be
collected.
In an arrangement shown in FIG. 17, data of the
20 external units 114, 115 are collected in the external
unit 112 by the polling method. The external unit 32
is capable of collecting all data of the external units
111-115 because it collects data in the relay method in
the order of the external units 113, 112, 111.
25 Therefore, according to the aforementioned
embodiment, the known PHS data communication units

121-12N having the sub-unit direct communication mode



121 reads information (data) possessed by the external unit 111

t hrough the external connection interface 12e 10 and transmts it to

t he PHS data conmunication unit 31 by the data :
transmtting/receiving control neans 12f2. By using the error
correction portion 12d for this transmtting, data communication
havi ng an excel | ent transm ssi on qualsipt y.can be provided. 15

| f the PHS data comunication unit 31 receives data sent fromthe
PHS data comuni cation unit 121 by t he data transnitting/r§c¢|V|Rg
control means 12f2 . S 3 recei.yed.data. s _stored in the
menory 3la a%)t? Pﬁgvégi&% %’g&]ﬁéﬁlea’ﬁéﬁaéo%ﬁ%% rlrggngllgz?%é a‘fhestep S34.

20 | f data stong@emi $HEOHREL! EShmERITAtYIRALIGR Bat ﬂaiénggéhe_sub'_ of f

at steps S14, S35 so that the data comrunication is er m nat ed.

After that, the masindt 8iigecPHSokmiR eI inedel 38 provided Utk terdl repeats
the procedures of steps S36-S39 as 25 shown in FIG 7 until it .
recei ves data sent extemnal| unit 32, sdhelsitavdesiobgePrSoflatlre ciomrantizat i on

units 121-12N. ) Because the procedures of steps S36-S39 are the sane
as 5 is achieved with this simple structure. These PHS data

communication units 31, 121-12N are connected to each
other by radio channel based on the sub-unit direct
communication mode and data generated in the external
units 111-11N is transmitted to the external unit 32

10 through this radio channel with bare data communication.

As a result, such disadvantageg of placing the
telephone line and transmitting data through the public
network for the data communication can be eliminated
and bare data communication of 32 Kbps max. is achieved

15 by full duplex system allowing transmitting and
receiving at the same time on sub-unit direct communi-
cation mode, so-that a quick highly efficient data
communication can be attained. Further the bare data
communication is capable of keeping a quick excellent

20 data transmission quality in voice deemed communication
thereby realizing error free communication.

The master side PHS data communication unit 31
collects data in the polling method from the external
units 111-11N with which it is capable of communicating

25 on the sub-unit direct communication mode and collects
data mode in the relay method from the external units

111-11N out of such a range in which it is capable of



i

- 31 - those of the steps S32-S35, -a description thereof is

omtted. Further, because the procedures of steps S22-S24 of the PHS
data conmmuni cation unit 12N corresponding to the | ast access are the
same as those 5 of the steps S12-S14, a description thereof is
omtted. The PHS data conmunication unit 31 receives

and stores data generated in all the slaves Ign _ (corresponding to
PHS data communi cation units 121-12N) in the nenory 3la and stores
data generated in the 10 external unit 32 connected to its own unit in
t he menory 3 hen in e 0. set

the public node %y hm&%(a ttmﬁoae g%ﬁﬁﬂé?ca éireé% COEEHPFSF%ﬁﬂﬁhS A5¢ 4.

FIG 8 shows operatj %%\ﬁft t'i&‘iigHE§t @ff§é£@m?|'c‘§hta1%omm dakat$OAMIRECALL QN

unit 31 and the center unit ata conmmuni cati on

unit 31 set in publddllection &eﬁeebgaﬁamg sté i lardr@nigefengnber thgit Sl
t hrough the base station 21 by the public node conwuni cation

control neans 12f4-Qﬂthnqi SﬂitSIi1nhklne¢nmnbeuudhﬁé&ed20 recei ves the
call and responds at ste ﬁ% communi - cation is established.
At step S42, The PHS datHheX®fessicacFerdimgttathe above-desgzibedve data

ta collected
collected and s (n%&éﬁament usgng a plurality of the PHS data communi-

cation units 121-12N having the sub-unit direct
communication mode and the PHS data communication unit
31 having the sub-unit direct communication mode and

10 public mode, the PHS data communication units 121-12N
are connected to the PHS data communication unit 31
through a radio channel using the sub-unit difect
communication mode. As a result, the PHS data
communication unit 31 is capable of communicating with

15 the PHS data communication units 121-12N without
placing a public telephone line and not through the
public network 43 quickly with few errors and further
collecting data generated in the external units 111-11N
efficiently.

20 The PHS data communication unit 31 changes the
sub-unit direct communication mode to the public mode
when carrying out data communication with the center
unit 51, so that it is connected to the base station 21
through a radio channel using the public mode. Data

25 collected from the external units 111-11N is trans-
mitted to the center unit 51 connected to the public

network 43. As a result, the center unit 51 is capable



from the exter nal unif 32 fromthe menory 3la and 25 transmts themto

the center unit 51 by the data transmtting/receiving control neans
12f 2. Because the PHS data conmunication unit 31 uses the error

- 32 - correction portion 12d for transmtting data at this

time al so, data communi cation having an excel | ent transm ssion
quality can be provided. After that, at _ 42 step S52, the center unit 51
receives data generated in 5 the PHS data comrunication unit 31 and
accunul ates it in the data storage unit 512, and then the data

communi cation 1S t&fdabEdng data generatdd 3 (hdecataregpnlipned step
S42, the PHS data - n%unlcat Ion unit 3 coonetes at

comruni cation, it LmQ-llNCugﬁtﬁé{l@&lﬁfep S43 so as to term nate data
comruni - cation with the center unit 51. FIG 9 shows
a tinme chart of conmuni Fatrtberi nthe PHS dgd |domgpuidich@®don unit 31 I n
FIG 9, TP indicates a tine for the PHS data 15 commuyhni cation unit 31
to communi cate wit Forkaippsthgtmemory 3la for telemetry data generated

5 in the external units 111-11N and the public mode
communication control means 12f4 and transmits
collected data to the center unit 51 connected to the
public network 43 using the public mode. As a result,
the center unit 51 is capable of telemetering data

10 through only one access-highly efficiently.

As described above, according to the present
invention, data communication between the respective
communication units can be carried out by the sub-unit
direct communication mode. Further data communication

15 from each communication unit to the center unit can be
carried out by changing the communication unit from the
sub-unit direct communication mode to the public mode
SO0 as to execute data communication on the public mode.

Therefore, the present invention is capable of

20 providing a data telemetering system capable of
telemetering data generated in each communication unit
to the center unit effectively and quickly without an
error, without placing a new public telephone line and
using the public network in data communication between

25 the respective communication units, and a communication
unit for use in this system.

Although in the above embodiment, the PHS data



€omuni cation units 121-12N in pol ling method. TW ~indicates a
waiting time taken until the PHS data comuni cation unit 31
executes next transm ssion by polling method after it gains access
to the PHS data 20 conmmuni cation units 121-12N. T2-TN indicate a tinme
taken for the PHS data communication unit 31 to get access to the
PHS data communication units 121-12N so _ 43 as to collect data.

FIG 10 is a flow chart for explaining an 25 operation of the master

si de PHS data conmuni cation unit 31 by the polling nethod. This
operation is controgled e control %ortion 12f in the PHS data

- 33 - cofFPBAPRERTAT I G SebunalaEes AFRePORTERTUD, 11 HAPHS
data communi cation &QEEnQ%GEné%% l*f §§E¥% %%Ith mo¥?gyfa(l t %% for its

own unit at step es an or r-atcess to the slave
side. 5 Fi I Stperals8§6885té sdd S dabfadOURYRi g4t a&na Ui da 121

i s made. The PHS data conmmunication unit 31 nmakes an
telemetering unit by accumulating data in the memory of
5 the external unit 32.

Next, a system for telemetry data using private
mode of the PHS data communication unit will be
described. The private mode mentioned herein refers to
a mode for execufing radio communication with a private

10 branch exchange.

In FIG. 18, reference numerals 411-41N (N: natural
number) herein denote external units of, for example,
automatic vending machines distributed in physical
region, which are provided with cordless sub communi-

15 cation units 421-42N for use in PHS. These cordless
sub communication units 421-42N are connected to a
cordless main communication unit 61 through a radio -
channel using the private mode. A data telemetering
unit 62 for collecting data generated in the external

20 units 411-41N is connected to the cordless main
communication unit 61.

The cordless main communication unit 61 is
connected to the network 43 which is an external
communication network through a cabie network. The

25 center unit 51 for managing data through the cable
network 1is connected to the netwqfk 43. The network 43

may be public switched telephone network'(PSTN) or



access to the PHS data conmunication unit 121 at step S63 so as to
transmt a request for data telenetering. At step S64, data sent
fromthe PHS data comunication 10 unit 121 is received and at step 65,
the received data is transferred to the nenory 3la and stored

t herein. - After that, the PHS data communication unit 31 repeats

t he procedures of steps S62-S65 for the PHS #ata - communi cati on
units 121-12N. 15 In a case when the PHS data comuni cation unit
31 collects data up to the PHS data comuni cation unit 12N

at step S66 (YES),;hdle-Nald %@5(,}\8% a@egtsm?ﬁééwrm@m) or thel $jgbarted

at step S67. If the 1dle perio erm nated at ‘'step S68 (YES),
this processing is 20 as fdetuHaepheratiba, athe eserdlianed il epmbahi-

FIG 11 is a flow chart for explaining an operation of the PHS data
communi cati on uni teatlixdn MNts 421-420f trhessitvdata drenerated gol ki ng

nmet hod. This operation is controlled by the control portion 12f of
25 the PHS dat@OFERFRANEANY GFtennad ypit 1%3{{11-4%%0 the cordjeggedure

wi il be descgibed apout (h& e3P unit 61 +S20TH £3AAY Wahadg! here:
using the private mode. The cordless main communi-
cation unit 61 accumulates data arriving from the
cordless sub communication units 421-42N in the data
telemetering unit 62. After that, the cordless maiﬁ

10 communication unit 61 transmits data accumulated in the
data telemetering unit 62 to the center unit 51 through
the public network 43.

FIG. 19 shows é‘detail of the above mentioned
cordless main communication unit 61.

15 The cordless main communication unit 61 comprises
a radio portion 6la having an antenna 6lal, a modem
portion 6l1b, a TDMA portion 610, an interface portion
61d and a control portion 61le.

A radio frequency signal arriving from the

20 cordless sub communication units 421-42N is received by
the antenna 6lal and inputted to a receiving portion
6lal through a high frequency switch 6la2 of a radio
portion 6la. In this receiving portion 6la3, the
aforementioned received radio frequency signal is mixed

25 with a receiving local oscillation signal generated
from a frequency synthesizer'61a4 so that the signal is

converted to a reception intermediate frequency signal.



- 34 - At step S69, the PHS data conmunication unit 121

goes into wait node. In a casc when the PHS data conmuni cation unit
121 receives a call fromthe PHS data comuni cation unit -31 of the
master side (YES), 5 the PHS data communication unit 121 transmts
dat a generated in the external unit 111 to the PHS data

comuni cation unit 31 at step S71. Then, Lf data- comuni cation with
t he PHS data commruni cation unit 3l is termnated (YES) at step S72,
the PHS data 10 comuni cation unit 121 goes into the wait node at

step S69. x\h‘?% t he Pf(;{s‘attok%tnaf%ce) n%ggﬁéﬁ%r%@éé %%%cut es

data communi cati on MAt a conml |ca , i f there

is information to Q@o§€ﬂéﬂ@1&ﬁb&r¥%edu%ncy 8¥Yhehogliz&Pi §1dd Lis fﬁgtructed

information is stored in the extérnal unit although this is omtted

on the afore- by tHENEObREESH fpom idablie degendlng on texXtxadicsystem for
data telenetering in rel ay met hod will be described. 20

FIG 12 shows a sechbadneXafipbéquaricyar r dugimemt, thearadio portplam fliay of the
PHS data conmuni cation unit 31, 121- 12N and the external units

111- 11N. . 5 inclpdesraiyereved gignal sheepaithdbrdiedrrmni RS on
portion 61aS5. This RSSI portién 6la5 detects a
received signal strength of the radio frequency signal
arriving at the antenna 6lal and notifies the control
portion 6le of the detected value.

10 The reception intermediate frequency signal
outputted from the aforementioned receiving portion
6la3 is inputted to a demodulation portion 61bl. In
the demodulation portion Gibl, digital demodulation of
the aforementioned reception intermediatg frequency

15 signal is carried out so as to reproduce a digital
communication signal. A TDMA decoding portion 6lcl of
a TDMA portion 6lc disassembles the digital communi-
cation signal of each time slot according to an
instruction of the control portion 6le and this

20 disassembled digital communication signal is inputted
to an exrror correction portion 61dl of an interface
portion 61d.

The error correction portion 61dl detects and
corrects a data error caused during data transmission

25 in bare data communication and supplies corrected data
to a subscriber line interface 61d2. The subscriber

line interface 61d2 demodulates the digital



unit 121 is connected to the PHS data communi cation 25 unit 122

capabl e of commini cati ng on sub-unit direct conmuni cati on node.
After that, relay connection is carried out successively between
the respective units - 35 -

in the order of 2-Nin sub-unit direct communi cation node. The PHS
data communi cation unit 12N which is - de@st-unit of the aforenentioned
rel ay connection is connected to the PHS data comruni cation unit 31
of the 5 master side through radi o channel of sub-unit direct

communi cati on ngse?%munica ion si%i‘_ 0685 48U d iy ddie L VhespBhbiingl 1S

br ought e PHS data co nication units 121-12N succes-
sively and transm §4£rbd &dninRoatdahas egRALNI OftidON thi® analdigt 31 by the
relay method so that it is accumnul ated in the nenory 31la of the
external unit 32. démsunication adguaill asetira@émitised iy itted netivoxitat d
generated in the respective external units 111-1XN in the relay
.process. Bek¥eigh tthecadder dingm of the accunulation in the nenory

5 On the other hand, the analog communication signal

arriving from the network 43 through the cable network
is converted to a digital communication signal by the
subscriber line interface 61d2. This digital
communication signal undergoes error correction at the
10 .error correction portion 61dl and then is inputted to
the TDMA encoding portion 61lc2. At the TDMA encoding
portion 61c2, the digital communication signal is
inserted into a desired time slot and multiplexed.
This multiplexed digital communication signal is
15 inputted to a demodulation portion 61b2. This
demodulation portion 61b2 digital—demodulates a carrier
signal by the aforementioned digital communication
signal and this demodulated carrier signal is inputted
to a transmitting portion 61la6. In the transmitting
20 portion 6la6, the aforementioned modulated carrier
signal Zs mixed with a transmitting local oscillation
signal generated from a freqﬁency synthesizer 6la4 and
converted to a radio channel frequency instructed by a
control portion 6le. Further, it is amplified to a
25 predetermined transmitting power level. A radio
frequency signal outputted from this transmitting

portion 6la6 is transmitted to each of the cordless sub



15 3la of the external unit 32 is the same as the system based
on the polling nethod shown in FIG 3, a description thereof is
omtted. FIG 13 shows a tinme chart for conmunication in

the relay nethod. 20 In FIG 13, T indicates a data transmtting
peri od of the external units 111-11N and R indicates a data
receiving period of the external units 112-14N. After : transmtting
data to the external unit 112, the external unit 111 goes into
waiting period TW After 25 the waiting period term nates, data is

sent to the cofttb Bl l&m'utn#%agawn IP&H tﬁét&&%ﬂﬁar ghgd in the

external unit 111 passest rough the external unit

- 36 - 112 Addh G O£ aSigh Eréqredck aahtahrela&ms the nmenory
31a of the external unit 32. This external unit 32 coll ects

accunul ative data sent The ccmitrdie poritdiomalele contaims | stdd lexiEdpland t hen
goes into waiting node. 5 FIG 14 is a flow chart for explalnlng
an oper at i of Bic¥oremmEtefaes désnitalraPPEhioni t LU ropgyol

5 function contains a private mode communication control
means 6lel, a data transmitting/receiving control means
6le2, a data accumulation control means 6le3, and a
subscriber line communication control means 6le4.

The private mode communication control means 6lel

10 is a means for connedting.each of the cordless sub
communication units 421-42N through a radio channel
using the private communication mode. The data
transmitting/receiving control means 6le2 is a means
for controlling data transmitting/receiving between the

15 external units 411-41N and the center unit 51, which
reads out data accumulated in the data telemetering
ﬁnit 61 and transmits it to the center unit 51 through
the network 43. The data accumulation control means
6le3 accumulates data arriving from each of the

20 cordless sub communication units 421-42N in the data
telemetering unit 61 through a radio channel. The
subscriber line communication control means 6le4
changes its own unit to.subscriber line communication
mode so as to connect to the center unit 51 when data

25 collection is completed.

FIG. 20 shows a detail of the aforementioned

cordless sub communication units 421-42N.



of the slave side based on the relay nethod. This operation is

controlled by the control portion 12f of the PHS data comruni cation
units 121-12N. 10 After startup, at step S81, the PHS data
comuni cation units 121-12N determ nes whether it is a first
external unit of the slave side according to I nformation stored in
a nmenory of the external unit, f or_ exgnplLe. Here because the PHS
data communi cation 15 unit 121 has a first external unit 111 (YES), it
calls t he next PHS data conmunication unit 122 at step S82.

At step S83, it execut e§e§gg?i§§ggyg§£@i?@"\/gatcj}}tot}ethe °°F?%g%€,n a

comruni cation unit ;22 an . ransmts . ata to
the PHS data comunrick@hin@Bat28n unitdi421 25N comprises a rddfd péfcidie data

comuni cation is term nated at step S85, 'the PHS data conmuni cation
unit 121 goes into42a havingheni dhteded | 4¥h IOEE rodaint pogtivHed 28 &tEMaS86
and if the idle period is termnated at step S87 (YES), the 25
processing i s retumtetioo #Re, adorencor ianockcitiop $82tion 42d, an On the
other hand, if the unit at step S81 is, for exanpl e, PHS data

conmuni cati or? uniLegggrpg@»}npgrﬁgcgs42e and a control portion 42f.

Because the aforementioned radio portion 42a,
modem portion 42b and TDMA portion 42c have the same
function as the radio portion 6la, modem portion 61b
and TDMA portion 61lc of the cordless main communication

10 unit 61, a description thereof is omitted.

In the operation the digital communication signal
outputted from the TDMA decoding portion 42cl is
inputted to the error correction portion 42d. The
erroxr correction portion 42d detects a data error

15 generated during data transmission in bare data
communication and requests data retransmitting.

Corrected data by the error correction portion 42d
is accumulated in the external unit 41 (411-41N)
through the external interface 42e. Fgrther, data

20 generated in the external unit 41 is digitally
modulated through the external connection interface 42é,
the error correction portion 42d and the modulation
portion 42b2 and this modulated carrier signal is
inputted to a transmitting portion 42a6. In the

25 transmitting portion 42a6, the aforementioned modulated
carrier signal is mixed with a transmitting local

oscillation signal generated from the frequency



- 37 - set to the wait node at step S88 and there is a cal

froma precedi ng nunber (YES) at step S89, data comuni cation is

" executed with the PHS data comuni cation unit 122 having 't he
external unit 112 of 5 t he precedi ng nunber at step 90. Then, at step
S91, data generated in the external units 111, 112 is

accurmul ated in the nenory of its own externakSunit 113. I f data
comuni cation with the precedi ng nunber unit is term nated at step
S92 (YES), whether or not there is 10 an external unit of a next
number is determ n@gnthesizer 4T B &t iikf G6Mabho8reé@res a4 ncddiv menory
of the external unit. I f a PHS data communi cation unit
124 exists (YES), channel fheqi¥itylairstonmted byt the contrdRadiien 42 PHS
data 15 conmmuni cation unit 124 having the next nunber external

unit 114 at step S@mdafdrtheruamplibied domaupredetenmiped transmigitdnosgs.
At this time, the PHS data conmunij cation . unit 123 transmts data of
the first-precedi n@Wgkbdp¥el. Thengthe xaddg, fgayepsyt Hid dat a

comuni cation unit 124, | f, dat i.cat ks t ' ed at step-
So7 (vESy, o3 " olfpupeed gpom brbE ARIILLES OB, R AR L
vei ting node menti qneesal tSEEPr=8R- tHY tEltddiAl 426A€ through the high

frequency switch 42a2.

The control portion 42f contains, a microcomputer
as its main control portion so as to control the

10 respective circuits synthetically. The control portion
42f comprises a private mode communication control
means 42f1, a data transmitting/receiving control means
42f2, and a time counting means 42f5. The time
counting means 42f5 is a timer for setting a trans-

15 nitting timing for data generated in the external unit
41 correspbnding to a confrol channel signal arriving
from the cordless main communication unit 61 and has
various count values. That is, the control portion 42f
controls the respective circuits so as to transmit data

20 generated in the external unit 41 to the cordless main
communication unit 61 through a radio channel when the
counting action of the time counting means 42f5 is
terminated.

FIGS. 21-23 are flow charts for explaining actions

25 of the respective cordless sub communication units
421-42N, the cordless main communication unit 61 and

the center unit 51.



:%roces'si ng fromthe step S88 is repeated for the PHS dat a

comuni cation unit of the next nunber. 25 If there exists only a
final external unit 11N at _ t he above step S93 (NO, the PHS data
comuni cati on unit 12N calls the PHS data comrunication unit 31 of
- 38 - the master side at step 98 and executes data conmuni -
cation at step S99. At step S100, it transm 9 data of N-2 external
units and its own data to the PHS data comuni cation unit 31. If
data communication is 5 termnated at step S101 (YES), the PHS data
conmmuni - cation U FIE2N2deesarht of t the ondlessnsid repnibheat on

the step S88. ) FI 15 is,a flow chart faor explaining an
oper at i (F;n of the PHE-Yhs ézéﬁﬁ%ng‘é'&fib?it%rﬁ"’lltslf%f""cttl’ré’n for commurifaide

based on the relay neth q; s hisss?Pf,raéi . Then _tihsé can (rao! Igd b 1the
S e 5B ata FoR Ghi 1B

control portion 12f comrunicat ron a

The PHS data commMunifkalsndRsURI HaBd HEF188EILI Tdffest to th¥Rbbidfed®de at
step S102 and if it receives a call o

5 main communication unit 61 at step S141 and the
cordless main communication unit 61 receives the data
~ collection request at step S131 and then broadcasts
information to the respective cordless sub communica-
tion units 421-42N by control channel signal at the
10 same time.

When the cordless sub communication units 421-42N
receives the broadcast information from the cordless
main communication unit 61 at stepé 5112, S122, each
timer is started by the time counting means 42f5 of

.15 the respective control units 42f. Here, the timers
terminate in order from the cordless sub cOmmunication
unit 421.
When.the timer terminates at step S113, the
~cordless sub communication unit 421 dispatches a call
20 to the cordless main communication unit 61 at step S114.
When a response returns from the cordless main communi-
cation unit 61, the cordless sub communication unit 421
transmits data generated in the external unit 411 to
the cordless main communication unit 61. At step S132,
25 the cordless main communication unit 61 accumulates
data arriving from the cordless sub communication unit

421 in the data telemetering unit 62 by the data



15 fromthe PHS data conmunication unit 12N having a final

external unit 1IN in terns of relay connection order (YES), it
executes data conmunication with this PHS data communi cation unit
12N at step S104. At step S105, ' data of the external units 111-11N
I's accunmul ated in 20 the nenory 3la. Then, if data comunication with
t he PHS data comunication unit 12N P3 terminated at step

S106 (YES), the PHS data conmunication unit 31 goes into the

wai ti ng node nentioned at step S102 again. Next, system for
tel enetering data ascngubatboih heon?iol megpa loiled oEt hbe eomitrel ay net hod
w Il be described. FIGS. 16 and 17 show exanpl es of
arrangenent of portiphebkester and sl aves.

39 Referring tQq FIG 16, the PHS data_communi cation

unit 31 of the external "Rt 9352 bk e e $he coxrdipgg main copymyni-

conmuni cation units _121-123.0of the_extern Ie uni_t ommu -1 éL &3ur9£t t&el
sl ave side successF\?eIJ‘?nbvnf’ﬁe(;%bl?}?%gcorﬁﬁ Ssngtu%og SO ?ﬁa% Jf‘l%ey are
connect ed MI%$ eaCQuQEhSEf a radio channel connected to the cordless main
communication unit 61 at step S116 of FIG. 22 and gets
into waiting action at step S117.
. After that, thé_cordless main communication unit
.61 repeats actions of the above steps S112-S117 for the
10 cordless sub communication units 422 and following
units. The last cordless suE communication unit 42N,
when the timer terminates at step S123, dispatches a
'call to the cordless main communication unit 61 at step
S124. When a response returns, the cordless sub
15 communication unit 42N transmits data generated in the
external unit 41N to the cordless main communication
unit 61 at step S$125. At step 5133, the cordless main
communication unit 61 accumulates data arriving from
the cordless sub communication unit 42N in the data
20 telemetering unit 62 by the data accumulation control
means 6le3 of the control portion 6le.
Thé cordless sub communication unit 42N, when it
transmits data to the cordless main communication unit
61, cuts off a radio channel connected to the cordless
25 main communication unit 61 at step S126 and gets into
the waiting action again at step §127 of FIG. 23.

When data accumulation in the data telemetering



t hrough a radi o channel using the sub-unit direct communi cati on

node. The PHS data conmunication units 124, 125 of the externa
units 114, 115 are connected to each other in the relay nmethod and
finally connected 10 to the PHS data communication unit 123 of the
ext er nal unit 113. That is, in the case of this
system data of the external units 152, %15 is collected in the
ext er nal unit 113 in the order of the external units 114, 115 15
and 113. Because the external unit 32 collects data generated in
the external unitsuhlit- $23ibycomslPedd a0 step s134pethedecopdiesitmaf the
external units 111-115 can be col | ect ed. - In an
arrangenment shown icomfuGicafiodatmibf6l REisp2@ches extelhato uth¢ sceriider 115
are collected in the external unit 112 by the polling nethod. The
external unit 32 unit 51jatcapem|¥13F- cdihesce mgsapnsgaratetns it er nal
units 111-115 bec use |t qg{IQ%Ef dat% in the relmg nethod in

the order of the e ?rﬁgP Ghi R4 fllessgmain commuRlzatiqs ¢

according to § he a ?:rr%nt Egggg ?L%]f\? etr rgét o Su%\muﬁ.g egi Jr.ectflfysdaq:aé[a

conmmuni cati on uni tS aVI ng un|
comuni cation node telemetering unit 62 by the data transmitting/receiving

control means 6le2 of the control unit 6le at step S136
and transmits it to the center unit 51 through the
network 43. The center unit 51 receives telemetry data
10 sent from the cordless main communication unit 61 at?
step S142 and manages the telemetry data.
Further, the cordless main communication unit 61,
when it transmits the telemetry data to the center unit
51, cuts off the line connected to the center unit 51
15 at step S137 and the above procedure is terminated.
FIG. 24 shows a case in which an exchange is
provided in the above embodiment. |
FIG. 24 will be explained by attaching the same
reference numerals to the same components as in FIG. 18.
20 What is different from FIG. 18 is that a plurality of
cordléss main communication units 611-61N are provided
and an exchange 63 is interposed between these cordless
main communication units 611-61N and network 43. The
exchange 63 contains a data telemetering unit 62 for
25 accumulating data generated from the external units
411-41N and accommodates a plurality of the cordless

main communication units 611-61N through a cable



- 40 - . are provided on the external units 111-11N and the

known PHS data communication unit 31 having the sub- unit direct
comuni cati on node is provided on the external unit 32, so that the
object of the invention 5 is achieved with this sinple structure.
These PHS data communi cation units 31, 121-12N are connected to
each ot her by radi o channel based -on 33he-sub-unit direct

comuni cati on node and data generated in the external units 111-11N
is transmtted to the external unit 32 10 . " through this radi o channel

wi th bare data commetwoaki.onThe exchange 63 Axcamudattkt, datahadi satlv@nt ages
of placing the tel ephone line and transmtting data through the
public net fgioR the phurdbity cofrthe csmiddessamahe ebimumidtadion

and bare data conmmunication of 32 Kbps max. is achieved 15 by ful

dupl ex system al | ofi™MdSt PAASRINt $Rgthmata telemegeziipgngnat €he shfrethe ne
on sub-unit direct ALz . . cafion e, ,sqQ that a,quick highly
efficient data a%%gmgéﬁﬁﬁﬁflcé_ i%%m@%ﬁ%%%eaitﬁgﬁgegﬁ}’t ?l%?at%‘éc‘ﬁg’r'e dat a
comuni catiors i s capalle:af tkeeRhfg Ao MUHSE AL ISR 62205 %Jﬁaelg%%@rred

y

transm ssion quality in voice deemed communi cation
realizing error fre® ehenyeh€ati @it 51 through thEh@efRSiRr4§i de PHS data

communi cation unit 31
Thus, accordipg to the above embodiment, the

plurality of the cordless sub communication units
421-42N are connected to the cordless main

10 communication units 61 through a radio channel using
the private mode; As a result, the cordless.main
communication unit 61 is capable of telemetering data
generated in the external units 411-41N quickly and
efficiently with few errors without placing a new

15 public telephone line and not through the network 43.

Because the cordless main communication units 61

temporarily accumulates data generated in the external
units 411-41N in the data telemetering unit 62 before
transmitting to the line, it is capable of transmitting

20 data to the center unit 51 with a small traffic
intensity. Further because the cordless main
communication unit 61 can be occupied specially as a
data telemetering system, there never occurs such a
case in which radio line busy state occurs due fo use

25 by others like public PHS station, thereby reducing a

possibility of call loss.

Further because the plurality of the cordless sub



H

collects data in the polling method fromthe external units 111- 11N
with which it is capable of conmunicating 25 on the sub-unit direct
comuni cati on node and col |l ects data node in the relay nethod from
the external units 111-11N out of such a range in which it is
capabl e of - 41 -

communi cating on the sub-unit direct comm#i &dtien. As - aresult,

hi ghly efficient data conmunicati on and data col | ection
corresponding to the arrangenent of the external units 111-11N can

be achi eved. 5 communicdbBessl @ frs arKOradinG o chifeaboyetslesics i bed
enbodi nent, using a plurality of the PHS data comruni - cation units

121- 12N havi ng t he couldlenst main ecémmunicaticoonmini 6at thaouaohlea arddidie PHS
data communi cation unit 31 having the sub-unit direct conmmrunication
mode and 10 pghianaefpdeing heheHT idwte oodeunitbeat fondless smai- 12N

are connected to the PHS data communicatjion unit 31 - through a radio
channel using the SOB™YRifafieRcgnit 61 is Sopphdecefi Shshabehing & result,

the PHS datas call to a cordless sub communication unit 422 while

receiving a call from the other cordless sub communi-
cation unit 421 so that flexible system operation is
enabled. Further because the cordless sub communi-
cation units 421-42N only have to receive a control
10 channel transmitted intermittently from the cordlesé
main communication unit 61, battery saving can be
performed during the intermittent receiving so that
power consumption can be minimized.
The plurality of the cordless sub communication
15 units 421-42N have time counting means 42f5 having
different counting values and the cordless main
communication unit 61 broadcasts information to the
plurality of the cordless sub communication units
421-42N at the same time so as to actuate the time
20 counting means 42f5. When the counting operation
.terminatés, data transmitting is started. Therefore,
it is possible to avoid a concentrated occurrence of
calls, so that data can be collected successively from
the plurality of the cordless sub communication units
25 421-42N. |
Because the cordless main communication unit 61

transmits telemetry data accumulated in the data



comuni cation unit 31 is capable of conmmunicating with 15 the PHS dat a
communi cation units 121-12N w t hout pl aci ng a public tel ephone Iine
and not through the public network 43 quickly with few errors and
further collecting data generated in the external units 111-11N
efficiently. 20 The PHS data conmunication unit 31 changes the
sub-unit direct comuni cation node to the-pubbi c-npde when carrying
out data conmunication with the center unit 51, so that it is
connected to the base station 21 t hrough a radi o channel using the

public node. Data téYemete£Dhd afiid 62 i the exheepabhniniss thidbulhN the
trans- mtted to the center unit 51 connected to the public,
network 43. As a raestiorkt 2, cem erenteint ubiti S§1capabépable of managing

- 42 - of managi ng data generated in the external units- -

111- 11N synt het i cadega of the externsdyumids, 4dhes PNiSSHREReEmALY &G on
unit 31 contains the nenn&¥ 3la for &elenetr dafa eq?rated 5
in the external unitf€ $ERYSANTHY theSHTFPRRLRLAE receiving telemetry

5 data effectively from the cordless main communication
unit 61 only with a single access treatment.

Further in a case when the exchange 63 is provided,
because the exchange 63 accommodates the plurality of
the cordless main communication units 611-61N and

10 contains the data telemetering unit 62, it is possible
to collect data generated in the automatic vending
machines or the like from a wide area and further
reduce access treatment frequency of the center unit
51 by transmitting this telemetry data to the center

15 unit 51.

Next, a method for notifying the master PHS data
communication unit 31 of an occurrence of an error if
it occurs in the external units 32, 111-11N in FIG. 3
or FIG. 12 will be described. |

20 FIG. 25 is a flow chart for explaining a
countermeasure taken if an emergency occurs in the
external units 111-11N of the slave side PHS data
communication units 121-12N which are actuated in the
pelling method (FIG. 3). Here, a case in which an

25 emergency occurs in the external unit 111 of the PHS
data communication unit 121 is exemplified.

First, if an alarm indicating an emergency of the



“conmmuni cation control neans 12f4 and transmts collected data to
the center unit 51 connected to the public network 43 using the
public node. As a result, the center unit 51 is capabl e of
telemetering data 10 t hrough only one access highly efficiently.

As descri bed above, according to the present I nvention, data
conmmuni cati on between the respective - 5&omuni cation units can be
carried out by the sub-unit di rect comuni cation node. Further data
comuni cation 15 from each communication unit to the center unit can

be carri edeRirid1 GHARYING bBEuesNHUNE €S | DI LIRiHerf +O® RS data
sub-unit direct comunication node to the public nobde so as. to

execute data commuecmainiratoion migublilcisoie. waiting mode atTIseepf S161 t he
present invention is capable of 20 providing a data teleneterin
system capabl e of (YES), it claddst dhenfaghen BdcdataFoammudertdomunitat i on
uni t to the_ center unit effectlveléﬁand qui ckly w thqout an

error, mﬁthout pl adl n@t SRRy Pt vk EFEFRBRR $atR %ﬁﬂﬂunlcatl°nu§ﬂﬁ§ t he
public netmo [ ni cati on.between e tiv
 Cat 1 of uni 1 R SRS A R ERRLoR unit 1hiq¢ RFSR, b | As

conmuni cat | O Mt

system step! $TE8ION ¢ R ARen3RAYEneaPLfh "Blorddifdn 822 pus

data communication unit 31. Then, if the data
communication terminates at step S166 (YES), it returns
to the waiting mode of step S161.

10 In a case when no alarm occurs at the above step
5162 (NO), the processing goes to step S167. 1If a call
arrives from the PHS data communication unit 31 at step
S167 (YES), the processing goes to steps 168, 169. At
steps S168, 169, the same proqéssing as steps S71, S72

15 of FIG. 11 is carried out. Therefore, a description
thereof is omitted.

FIG. 26 is a flow chart for explainihg actions
taken when an emergency occurs in the external unit 111
of the PHS data communication unit 121 which is

20 actuated in the relay method (FIG. 12). At steps
S171-S174 and 177 of FIG. 26, the same processing as
steps S82-585 and S87 of FIG. 14 is carried out.
Therefore, a description thereof is omitted.

If an alarm occurs at step S176 when idle period

25 mode is on at step S175 (YES), the PHS data communi-
cation unit 121 calls a next PHS data communication

unit 122 at step S178 and executes data communication



- 43 - comuni cation unit 31 accunul ates data generated in the
external units 111-1INin the nenory 31a, it is perm ssible to use
the external unit 32 as a data telenetering unit by accunul ating
data in the nenory of 5 the external unit 32. Next, a
systemfor telenetry data using private node of the PHS data
comuni cation unit wll be descri-hed? The private node nentioned
herein refers to a node for executing radio comunication with a
private 10 branch exchange. ~In FIG 18, reference nunerals
411- 41N (N naturadt step S179UNMbge)sbep esTBEeNa & rnismital annalaraf, for
exanpl e, automati c vendi ng machi nes distributed in physical,

regi on, which are jmformddon tth tbedPHESsdatd aommndicatidd unitall2dn units
421-42N for use in PHS. These cordless . .sub communi cation units
421- 42N are connectieni dfy data commppigpblan igith dhenFESc4Rt8n unit 61

through a radio channel usin 2%h€ rjvate nnd%. A g%g% tg# Vetering
unit 62 for coIIec??WEPQﬁ&%%%ﬁQnBP&Feg n ?*ﬁ?%ﬁ&%ﬁrﬁﬂ t5® uht g 411- 41N
s connectedsto th@hénggégg%iggigeturns toCéﬁ@“&&fé“ﬂé%loﬁﬂhkdélof the

above step S175.

FIG. 27 is a flow chart for explaining actions
taken when an emergency occurs in the external units
112-11N of the PHS data communication units 122-12N

10 which are actuated in the relay method (FIG. 12). Here,
a case in which a trouble occurs in the external unit
112 of the PHS data communication unit 122 will be
described.

If an alarm occurs at step S192 when the PHS data

15 communication . -unit 122 is in idle period mode at step
S191 (YES), it calls a next number PHS data communi-
cation unit 123 at step S193 and executes data.
communication at step 5194 and transmits an alarm
information to the next number PHS data communication

20 unit 123 at step S$195. Then, when data communication
with the next number PHS data communication unit 123
terminates at step S196 (YES), the processing is
returned to the idle period mode of the above step S191.

At the above step S192, the PHS data communication

25 unit 122 executes processings of step S193 and
following steps when no alarm occurs (NO). Because the

processing of steps S$193-S205 is the same as those of



The cordl ess main conmunication unit 61 is connected to the network
43 which is an external communi cati on network through a cable
network. The 25 center unit 51 for managi ng data through the cable
network is connected to the network 43. The network 43 may be
public sw tched tel ephone network (PSTN) or

- 44 - i ntegrated service digital-néei8work (1SDN) or the |ike.

As for the operation, the cordl ess sub conmuni - cation units 421-42N
transmt data generated in a correspondi ng external unit 411-41N to

the cordless 5 stoi rsgymToni odt Fe8. unk} $ldaddumyghion kadireoghasnel
using the private node. The cordl ess main communi - cation unit 61

accunul at es dat a asmittets f Momat hase when anrethespmyb ocomsniaathenPySits
421-42N in the data telenetering unit 62. After that, the cordless

main 10 comuéeatdamunicatdont nahtni 28 whitch dec Jmstatiad rehayhe

data telenetering unit 62 to the center unit 51 throu the public

networ k 43. order, thegPHpgdafanEoBmIRICATIN YHE ddodE RERLFSRARd

5 of the alarm information.

Therefore, according to the above-described
embodiment, the PHS data communication units 121—12N,
when a trouble occurs in the respective external units
111-11N, notifies the master side PHS data communi-

10 cation unit 31 of an occurrence of the trouble. This,
the PHS data communication unit 31 and external unit 32
are capable of grasping the trouble condition of the
external units 111-11N and performing a processing for
making access to the PHS data communication units

15 121-12N. Further, a countermeasure for recovering an
external unit undergoing that trouble can be executed.

In the case of the relay method, because the
external unit 32 has a high possibility of being idie,
a probability of success upon dispatching a signal

20 from the external units 111-11N to the external unit 32
when an alarm occurs is high. Therefore, connection
to the external unit 32 is always carried out by
retransmitting some times. This probability can be
expressed in the following expression.

25 Probability of idle on master side

Tw

—— =1 (T >> Tr)
TW + TR W R



‘cordl ess main comunication unit 61. 15 The cordl ess main

communi cation unit 61 conprises a radi o portion 6la having an
antenna 6lal, a nodem portion 61b, a TDVMA portion 6l1c, an interface
portion 61d and a control portion 6le. A radio
frequency signal arriving fromthe 20 cordl ess sub conmmuni cation units
421-42N i s recei ved by the antenna 6%l -and inputted to a receiving
portion 6lal through a high frequency switch 61la2 of a radio
portion 6la. In this receiving portion 6l1la3, the af orement i oned

received radi o frefyentineifdRaliakd BbifEni @Scion Btk Geeaky ng | ocal
oscillation signal generated : froma frequency synthesizer 6la4 so

t hat the signal |Scollectlngcmmuerhﬁd houser emEiraius Niagtmdai atdafr equency
si gnal . - 45 - - The | oca
oscill ation frequepederenerated fromthe af or engforowdd fl)equency
synt hesi zer 6l1a4 is instructed the_control portion 6le dependi ng
on the radio cha%ﬂmﬂhqlqgﬁﬁeﬁéythFuPPﬁé%ngtWﬁFhQﬂﬁ<§hﬁbPFPBﬁb62étY5

i ncl udes a rgcelved S|ﬁg1exég£H% unlkngbggtggl s 1Afe drops as the

number of the external units 111-11N increases. As a
countermeasure, there is a way of prolonging the
polling interval TW as well as a way of increasing the
number of retransmitting to the external unit 32.

10 Further, there is also such a method that the externél
unit 32 and external units 111-11N share common time
information and the external units 111-11N calls the
external unit 32 when the external unit 32 is in
waiting period in accordance with the common time

15 information. Meanwhile, that probability can be
expressed in expression 2.

Probability of idle on master side (quantity of user
apparatuses = N - 1)

20 L S W
Tw + Tp TW + (N — 1)TR'

Tr’: time for data communication in polling method
between a data collecting unit and a single user
apparatus - (Formula 2)

25 The external unit 32 is sometimes capable of
executing more effective data communication if the
polling cycle and relay cycle can be varied depending

on time zone of a day when it collects data generated



“portion 61a5. This RSSI portion 61a5 detects a recei ved signal
strength of the radio frequency signal arriving at the antenna 6lal
and notifies the control portion 6le of the detected value. 10

The reception internedi ate frequency signal outputted fromthe

af orenenti oned receiving portion 6la3 is inputted to a denodul ation
portion 61bl. In t he denodul ati on poré®on-61bl, digital denodul ation
of the af orenentioned reception internedi ate frequency 15 si gnal
is carried out so as to reproduce a digital comuni cation signal. A

TDMA decodi ng portigngfdcledffective extdrhaPMuRPEd i P blay digas gmliag t he
digital communi - cation signal of each tinme slot according to an

instruction of thecgenérand pasidyorycle ead bli sxpPéssed iti sagrenislien 3.
di gital communication signal is inputted to an error correction
portion 61dl of an interface portion 61d. The error

correction portionpéitingedwreles: agd+ o ~ Ty +q8r+eQis' @ data error caused
during data transm ssion 25 in bare data comuni cati on and supplies
corrected daska to a subscriber line interface 61d2. The subscri ber

line interface 61ldgedgpoekiad £s tqg’e+dﬁlgjﬁt1w

Tp: time for data communication between a user
apparatus first in relay order and a user apparatus
second in relay order *** (Formula 3)
10 Then, in the PHS data communication units 31,
121-12N, their control portions 12f are provided each
with a means 12f7 for variably setting an execution
timing of collecting data generated in the slave side
PHS data communication units 121—12N'to the master side
15 PHS data communication unit 31, depending on time zone
of a day. |

Thus, it is possible to carry out effective data
collection corresponding to generation of data in the
respective external units 111-11N depending on time

20 zone of a day.

Next, as regards the data telemetering system
based on the relay method shown in FIG. 28, a system
for telemetry data by changing its transmission route
when a trouble occurs in the communication units

25 121-123 will be described.

Referring to FIG. 28, PHS data communication units

31, 121-123 are distributed such that the PHS data

communication units 122, 123 are disposed in a region



t- 46 - communi cation signal so as to reproduce a correspondi ng
anal og communi cation signal. Then, this anal og conmmuni cati on si gnal
is transmtted to the network 43 through a cable line. 5

On the other hand, the anal og communi cati on signal arriving fromthe
network 43 through the cable network IS converted to a digital
communi cation signal by the subscribeflline interface 61d2. This

di gi tal comuni cation signal undergoes error correction at the 10
error correction portion 61dl and then is inputted to t he TDVA
encodi ng portion 6ig2vhiAth tite FRAYAdaraodbmgunicatiopamitorni2dlds, chpable
digital communication signal is inserted into a desired tine, sl ot
and nmul tipl exed. of commyniicathilng phegul-ungttdirecrmenmuticat iongnade; s
15 i nputted to a denodul ation paortion 61b2. This denodul ati on

portion 61b2 di gi t Bhe CPRRKNSY iy 34r fraftions as a;dpla YRlemesering

af orenentioned digital c ni_cat.ion I gnal, a hi_s g ul_at ed
carrier signal is ?%b%ttexfcause thetgtgefrgﬂgﬁig?irﬁf{gééétﬁ$ %%ggaFﬁ t he

transnittings 20 .oPQRdidr; stlelle o2l PreTeDs | ohesh IMdBlR thRebE!

; . %P P& %
signal is mxed with a transmtting |ocal “osciT{ation
is omitted.

As shown in FIG. 29, each of the external units
111;113 of this system is provided with a transmitting
order memory means lla and a transmitting route rewrite

10 means 1llb. The transmitting order memory means lla is
a table for storing the order of the PHS data communi-
cation units 121-123, 31 for transmitting data. If the
PHS data communication unit 121 detects a trouble in
the next PHS data communication unit 122 to which data

15 is to be sent, the transmitting route rewrite means 11lb
rewrites a content of the transmitting order memory
means lla for the PHS data communication unit 121 so as
to change its route to the.PHS data communication unit
123 and then transmit data.

20 Next, a method for changing the transmission route
when a trouble occurs in the PHS data communication
unit will be described.

As regards the érrangement of the plural PHS data
communication units, as shown in FIG. 30, PHS data

25 communication units 122, 123 are disposed in area 1
(indicated by dotted line in the same figure) in which

the PHS data communication unit 121 is capable of



gignal generated froma frequency synthesizer 6lad4d and converted to
a radi o channel frequency instructed by a control portion 6le.
Further, it is anplified to a 25 predeterm ned transmtting power
level. A radio frequency signal outputted fromthis transmtting
portion 6la6 is transmtted to each of the cordl ess sub

47 comruni cation units 421-42N frem éhe ant enna 61al t hr ough
a high frequency switch 6la2. The control portion 6le contains,
for exanpl e, a mcroconputer as its main portion. Its control 5

function contains aofkbNtLL IS i QUMIANG 8t HOPe§ONEbithunicationTra@e.61el , a
data transmtting/receiving control neans 6le2, a data accumyl ation

control neans 6| e3Thang PHS data cowmnichéiohi neiteoni@d, ctd @xecont r ol

means 6l e4. . The private node comuni cation control neans 6le
10 is a neans flbspesedetn anpledcH indicptedobyl sakidine in the same
comuni cation units 421-42N t hroygh.a radi Q channe

e iR

private communi cat oA RBHe ™ {pe PHS aF?aﬁ%’ﬂ’lf‘Y?jrﬁgrcEEZ’;r&gan}g?oﬁ?rol

means 6le2 i% a negggable of communicating in sub-unit direct communi-
cation mode. Further, PHS data communication units 124,
31 are disposed in area 3 (indicated by dot and dash-
line in the same figure) in which the PHS data
communication unit 123 is capable of communicating in

10 sub-unit direct communication mode. These PHS data
communication units 121-124 are connected successively
through a radio channel using the sub-unit direct
communication mode in the order of the PHS data
commmunication unit 121, PHS data communication unit 122,

15 PHS data communication unit 123 and PHS data communi-
cation unit 124. The PHS data communication unit 124
which is last of this connection order is connected to
the PHS data communication unit 31 of the afore-
mentioned external unit 32.

20 The plural PHS data communication units 121-124
monitor a status of a next PHS data communication unit
with which data communication is to be carried out in
the sub-unit direct communication mode. If a trouble
is found in the PHS data communication ﬁnit 122 as

25 shown in FIG. 31A, the PHS data communication unit 121

changes its transmission route to the PHS data

communication unit 123 to which the PHS data



for controlling data transm tting/receiving between the 15 ext er nal
units 411-41N and the center unit 51, which reads out data
accurmul ated in the data tel enetering unit 61 and transmts it to
the center unit 51 through the network 43. The data accunul ati on
control neans 61e3 accunul ates data arriving fromeach of the 20
cordl ess sub communi cation units 421-42N1n &he dat a tel enetering
unit 61 through a radi o channel. The subscri ber |ine conmuni cation
control nmeans 6le4 changes its own unit to subscriber line
communi cati on comnumid@ationaanio t2Ansicduld trenswent eatani an8l when dat a
25 collection is conpl eted. FIG 20 shows a detail, of the
af orenment i oned transmidisdidese theretenurbetare tnansmdtaing4eNis data,
- 48 - Referring to FIG 20, each of the cordless sub
communi cati on uni tEheXransgitsippe; seuty FeRFEE9dIRaH 11b in thgoy naving an
antenna 42al, a nndqg%portion 4 an_error

unai,

T [ 4
correction portion® naf, unig i gﬁt%alrlﬁ 123 %%&E“ﬁgcgﬁgbﬁ EBhtr ol

portion 42f'5 121 rewrites a content of the transmitting order memory
means lla for the PHS data communication unit 121 to
transmit data to the PHS data communication unit 123.

If a trouble is found in the PHS data communi-

cation unit 123, as shown in FIG. 31B, the PHS data

10 communication unit 122 changes its transmission route
to the PHS data communication unit 124 to which the PHS
data communication unit 123 should transmit data and
then transmits data thereto.

. FIG. 32 is a flow chart indicating actions of the

15 PHS data communication units 121-123 when a trouble
occurs in the PHS data communication unit 122.

‘At steps S211, S221, S231, the respective PHS data
communication units 121-123 sets the sub-unit direct
communication mode by the sub-unit direct communication

20 control means 12f1 of each control unit 12f and get
into waiting mode for the sub-unit direct communication.

At step S212, the PHS data communication unit 121
calls the PHS data communication unit 122 to which it
should transmit data by referring to the transmitting

25 order memory means lla of the external unit 111. At
step 5213, the PHS data communication unit 121

determines whether or not a response comes from the PHS



Because the aforementioned radi o portion 42a, nmodem portion 42b and
TDVA portion 42c have the sane function as the radi o portion 61a,
nodem portion 61b and TDVA portion 61c of the cordl ess main

comuni cation 10 unit 61, a description thereof is omtted.

In the operation the digital conmunication signal out putted from
the TDVA decodi ng portion 42cl is -inpltted to the error correction
portion 42d. The error correction portion 42d detects a data error
15 generated during data transm ssion in bare data comuni cati on

and requests data d4£t4 asiddidd®ion unit 122 acéSFdied ab dalauhy Lheuerror
correction portion 42d Is accunul ated in the external unit 41

(411- 41N) ¢dsu:mnﬁmtdimge>ttoetana-lespnheefmjatmp timer tdferthedatimer20
generated in the external unit 41 is digital li/ nodul at ed t hr ough
the external connet2f®rrf ihe foapdrpleportion 12fpne error correction portion
42d and the nodul ati on ortion 42b2 aBd this ul ated car r| er

signal is i nput?%dat’EF%P NS EREE HILROR & P t6er"|’ﬁletdne
transmttingg pOI‘tI?% nflse da Jta}{ggrteirr%n;#gg?d fRdub c% commulxﬁ@afzigﬁ

signal is mXxed w FansHi OScCi &t SR
gener at ed fron]theuﬁfﬁq&fi“a&ecutes connecting procedure to the PHS data

commuhication unit 122 at step S214 and carries out
data communication with the PHS data communication unit
122 through a normal route. If no response comes from

10 the PHS data communication unit 122 (NO) and a
predetermined response waiting time is exceeded at step
5215 (YES), the PHS data communication unit 121
rewrites a content of the transmitting order memory
means lla so as to select the PHS data communication

15 unit 123 by the transmitting route rewrite means 11b of
the external unit 111 at step S216 and transmits data
to the PHS data communication unit 123 by referring to
the content of this transmitting route memory means 1lla.
If the response waiting fime is not exceeded at step

20 S215 (NO), the processing of the step 213 is repeated.

If the PHS data communication unit 123 receives a

signal from the PHS data communication unit 121 at step
S232, it transmits a response to the PHS data communi-
cation unit 121 and communication is executed.

25 Next, the PHS data communication unit 121 reads
information (data) possessed by the external unit 111

by the external connection interface 12e at step S217



- 49 synt hesi zer 42a4 so that it is converted to a radio

channel frequency instructed by the control portion 42f and further
anplified to a predeternmned transmtting . power level. Then, the
radi o frequency signal 5 outputted fromthis transmtting portion 42a6
IS transmtted fromthe antenna 42al through the high

frequency switch 42a2. The contg®l portion 42f contains, a

m croconputer - - as its main control portion so as to control ®*the 10
respective circuits synthetically The control portion - 42f

compri Ses a pri vat g, Olg, SOIRUNALAL @8 GRBUBAL dara comlBARMLARH undcdata

transmtti ng/recel VI ng con tro nmeans and a tine COUﬂtI ng
means 42f5. The ti§B3. After GHEHaRA WREAAEMAR2EBon S tthd idBaimuindca%ebhi Ng a

trans- 15 mtting timng for data generated in the external unit

41 correspondi ng tbimecbsntewd offfarnelstepggali8arri vi ng fromthe
cordl ess mai n conmuni cation unit 61 and has vari ous count val ues.

That is, the control poWhéwntRfPHS data ceppupbratioe wrkheddd wecsiivesit s
SO as to transmt data 20, enerated in the external unit 41 to_the
cordl ess nai A data -3RRdiniRehtiimn et FEE ?ﬂ?%u‘"g‘?f““é{"}’é‘tﬁtd'%é‘ﬁ‘ﬁél Létten

the counti Qg g‘%é;') O&ﬂ Q:e stlog%scghlgt tligga nt%’xe4zerx ernal unit

113. After the data is stored, the line is cut off at
step S235 so as to terminate the data communication.
It is permissible to variably set the response

10 ‘waiting time counted by the timer 21f8 of the control

portion 21f depending on a place or time zone of a day.
The transmitting order memory means lla and

transmitting route rewrite means 11b may be provided
not in the external unit but the control portion 21f.

15 Therefore, according to the above-described
embodiment, because the PHS data communication units
122, 123 having a next number and a next number after
the next respectively of a preliminarily set tfans—
mission order are disposed in the area in which the PHS

20 data communication unit 121 is capable of communicating
in the sub-unit direct communication mode, if a trouble
occurs in the PHS data communication unit 122 of the
next number, data can be sent to thé PHS data
communication unit 123 of the next number after the

25 next without placing other PHS data communication unit
than the PHS data communication units belonging to the

preliminarily set transmitting order. As a result, the



]

t er m nat ed. FI GS. 21-23 are flow charts for explaining actions
25 of the respective cordl ess sub comuni cation units 421- 42N
the cordl ess main comuni cation unit 61 and the center unit 51.

- 50 - In FIG 21, each of the cordless sub conmunication
units 421-42N gets into waiting action for comuni ca- tion at steps
S111, S121. Then, the center unit 51 - edransmts a data collection
request to the cordl ess 5 mai n comruni cation unit 61 at step S141 and
t he cordl ess mai n conmuni cation unit 61 receives the data-

col | ection FeqUESt(ﬁée %a‘%Pb%l%li‘QQtéHe{thﬁ@‘%?Féﬁal unit 3b“%96ﬂ‘a{h8” to

t he respective cor Ss sub communi ca- tron units 421-42N by

control channel sigpadrifl WAQts1911, 1$31Gf 14HE PHS data communYBgBibhe
cordl ess sub conmmuni cation units 421-42N recei ves the broadcast

I nformation from tdeiteoridlesd23 having e ntxmibhenivdathomt waitifidg fbrst eps
S112, S122, each timer is started by the tine counting neans 42f5
of trouble recovery.
5 FIG. 33 shows a system configuration of other
embodiment of the present invention.
In FIG. 33, the same components as FIG. 28 will be
described with the same reference numerals. Here, the
PHS data communication units 121-123 are referred to as
10 group 1. Additionally, in regions in which the PHS
data communication unit 31 is capable of communicating
in sub-unit direct communication mode, group 2 contain-
ing the PHS data communication units 221-223 and group
3 containing the PHS data communication units 321-323
15 are disposed.
In the group 1, the PHS data communication units
121-123 have corresponding external units 111-113 and
are connected to each other successively in a specified
order through a radio channel using the sub-unit direct
20 communication mode. 1In this case, they afe cﬁhnected
in the order of the PHS data communication unit 121,
PHS data communication unit 122 and PHS data communi-
cation unit 123. Then, data generated in the external
unit 111 is brought through the PHS data communication
25 units 121, 122 and 123 in order and temporarily stored

in the external unit 113. This data includes data

generated in and attached by the external units 111-113.



15 t he respective control units 42f. Here, the tiners

termnate in order fromthe cordl ess sub conmuni cati on unit 421.
When the tinmer termnates at step S113, the cordl ess sub

comuni cation unit 421 dispatches a call 20 to the cordless main
conmmuni cation unit 61 at step S114. When a response returns from
the cordl ess main comuni - cationurfit 61, the cordl ess sub
comuni cation unit 421 transmts data generated in the external
unit 411 to the cordl ess main comunication unit 61. At step S132,

25 the cordl ess maim aENgHowRt 29NtHEI PHS laRES WBMnairETation unidat a
arriving fromthe cordl ess sub comuni cation unit 421 in the data

telenetering unit 5214823 hmveatarresponding external units 211-213 and -
51 - accunul ation control neans 6le3 of the control _portion
6le. Ve erirnedteds &rt eaght akheBreneees sigial Yed®manppecified

cation unit 61, the cordl.ess sub comunication unjt 421 .-5 .cuts off a
radi o channel conn%ﬁééﬁi?qu EOFBHEESCH%??F “Slng(ﬁ%ﬁﬂ?HPEEPFEndbﬁ??t61
at step 811650f Flé%mﬁ&%fﬂ&lﬂy%tﬁode. In this case, they are connected
in the order of the PHS data communication unit 221,
PHS data communication unit 222 and PHS data communi-
cation unit 223. Then, data generated in the external
unit 211 is brought through the PHS data communication

10 units 221, 222 and 223 in order and tgmporarily stored
in the external unit 213. This data includes data
generated in and attached by the external units 211-213.

In the group 3, the PHS data communication units
321-323 have corresponding external units 311-313 and

15 are connected to each other successively in a specified
order through a radio channel using the sub-unit direct
communication mode. In this case, they are connected
in the order of the PHS data communication unit 321,

PHS data communication unit 322 and PHS data communi-

20 cation unit 323. Then, data generated in the external
unit 311 is brought through the PHS data communication
units 321, 322 and 323 in order and temporarily stored
in the external unit 313. This data includes data
generated in and attached by the external units 111-113.

25 " Then, the PHS data communication unit 31 installed
in the data telemetering unit 32 calls the PHS data

communication units 123, 223 and 323 successively so



i

into waiting action at step S117. After that, the cordless
mai N comruni cati on unit 61 repeats actions of the above steps
S112-S117 for the 10 cordl ess - sub comuni cation units 422 and foll ow ng.
units. The | ast cordl ess sub conmuni cation unit 42N, when the tinmer
term nates at step S123, dispatches a call to the cordless main,
comuni cation unit 61 at step S124. V¥en a response returns, the
cordl ess sub 15 comuni cation unit 42N transmts data generated in the
external unit 41N to the cordl ess main conmuni cation unit 61 at

step S125. Al StePpded Lhe &0deea PRbleto throudif ML Lildanal! Ol

accunul ates data arrivi ng ess” su onmuni cati on unit

42N in the data ZQSm% tied edmrrﬂlr&gdqeé&waomuﬁf&tdﬁ@nmnuh%hqn

control means 6le3 of the control portion 6le. he
cordl ess sub comushée aPHD N4t lcoiinivheohtunit 31 cdIlanRas idatdat a to t he
cordl ess main conmuni cati on unit 61, cuts off a r-adi o channe
connected to the cardhmebatexb in thei extemnahi eaitonllhi 216 and Sildpagd26
and gets into the wajting action again at step S127 of FIG 23.
Wien dat a ac€unul afFeFes nit Hdt Fe, extrERat efhy 32

If a trouble occurs each in the PHS data communi-

cation units 122, 222 and 322 of the respective groups
1-3, the PHS data communication units 121, 221 and 321
change their transmission route to .the PHS data

10 communication units 123, 223 and 323 like the above
mentioned embodiment and transmit data thereto. If the
PHS data communication units 122, 222 and 322 are
disposed in a regidn in which the PHS data communi-
cation unit 31 is capable of communicating in the

15 sub-unit direct communication mode, when a trouble
occurs each in the PHS data communication units 123,
223 and 323, the PHS data communication unit 31 makes
access to the PHS data communication units 122, 222 and
322 and connects itself thereto through a radio channel

20 using the sub-unit direct communication mode. Then, it
is capable of telemetering data accumulated in the
external units 113, 213 and 313 by the polling method
and stores it in the data telemetering unit 32.

Therefore, according to this embodiment, the same

25 advantage as the previously described embodiment can be

obtained. Further, the PHS data communication unit 31

gains access to the PHS data communication units 123,



- 52 - unit 62 is conpleted at step S134, the cordless nmain
communi cation unit 61 dispatches a call to the center unit 51 at
step S135. When a response returns from the center unit 51, the
cordl ess mai n conmuni cation 5 unit 61 reads telenetry data accunul at ed
in the data telenetering unit 62 by the data transmtting/receiving
control neans 6le2 of the control unit 6le aéstep S136 and
transmits it to the center unit 51 through the network 43. The
center unit 51 receives telenetry data 10 . sent fromthe cordl ess nmain
communi cation unit263 &d 323 succiiseiv8l¢2whbdh nedwugespdite teeltdretlagtdat a.
Further, the cordl ess main conmunication unit 61, when it transmts
the tel enetry dat aofothéeceommariamiorder of théligreups bf¥ arde doldect
connected to the center unit 51 15 at ste 8137 and t he above
procedure is terni fiafddin the polling mPFEPd24 Eh fagtel e datiach an
exchange is rovided, in above 24
will be explained BY ??%ﬁﬁﬁ*ﬂftﬁﬂ?’gﬁgﬁ Ctl?%f%ﬁ?ﬁﬁﬁ??ﬂﬁﬁﬂ%ﬁf? F ethe

anw COTPOneRt s, oepbabfhend oc We et dhikectbbelent il MR RS,
provi ded apdiapp gexchengs) 3 anS benhehpesed. bet ween these cordl ess
If a trouble occurs in the PHS data communication
unit in the respective embodiments, it may be so
constructed that the PHS data communication unit of a
10 preceding number transmits such information that the
trouble has occurred to a PHS data communication unit
to which the route will be changed and notifies the
data telemetering unit 32 thereof. As a result, the
external unit 32 recognizes the trouble in the PHS data
15 communication unit and can take a countermeasure for
the trouble quickly. i}
Furthexr in each of the above-described embodiméents,
the plural PHS data communication units disposed in a
region in which a single PHS data communication unit is
20 capable of communicating in the sub-unit direct
communication mode may be arranged so that they are
connected in the order of the field intensity from its
largest value.
That is, according to the present invention, if a
25 trouble occurs in the communication unit, a communi-
cation unit of a preceding number is capable of

changing the transmission route to a communication unit



mai n communi cation units 611-61N and network 43. The ~ exchange 63
contains a data telenetering unit 62 for 25 accumul ati ng data
generated fromthe external units 411- 41N and accommopbdates a
plurality of the cordless mai n communi cation units 611-61N t hrough
a cable -.53 - net wor k.
The exchange 63 accunul ates data arriving- 70 - fromthe plurality of the
cordl ess mai n conmuni cati on units 611-61N in the data tel emetering
unit 62. If the accurul ation is conpleted, the telenetry data

accumu- S | atedemsient Qﬁed%ﬁmuﬁfé%&rdrﬁ& Wideréihg thenefsukresd
to the center unit 51 through the network 4 Thus, - accordi ng

to the above enbodinmilid tida@smit data phnd attratn/snm‘tst GataotHbessosub

comruni cation units 421- 42N are connected to the cordless main 10
communi cation units 61 THexsfgphrea thdi prefamnelnveyitign is capablhe pfivate
node. As a result, the cordless main conmmuni catioen unit 61 is
capabl e of tel enetRFQHE ML 2 data telgmekening Systere cappblAaPtuni ts

411- 41N qui ey and) g ors o BLELCOLLYMLD £OW ST QS ot oW, RLaCT N0 2

cation units to the data telemetering unit securely

without increasing the number of the communication

units when a trouble occurs in the communication unit,

and a communication unit for use in the same system and
10 a method therefor.

Meanwhile, the present invention is not restricted
to the above described embodiments, but may be carried
out in various modifications within a scope not
departing from a sprit and gist of the present

15 invention.

Additional advantages and modifications will
readily occur to those skilled in the art. Therefore,
the invention in its broader aspects is not limited to
the specific details and represeﬁfative embodiments

20 shown and described herein. Accordingly, various
modifications may be made without departing from the
spirit or scope of the general inventive concept as

defined by the appended claims and their equivalents.



15 public tel ephone Iine and not through the network 43.

Because the cordl ess nmain comrunication units 61 tenporarily
accurnul ates data generated in the external . units 411-41IN in the
data telenetering unit 62 before transmtting to the line, it is
capable of transmtting 20 data to the center unit-51 with a smal
traffic I ntensity. Further because tte cordl ess main

comuni cation unit 61 can be occupied specially as a dat a
telenetering system there never occurs such a case in which radio
| i ne busy state occurs due to use 25 ®yaniders |i ke public PHS
station, thereby reducing a possibility of call |oss.

Furt her because the plural i’ yadfa tted emetdréng sydtem comprising:

- 54 - conmmuni cation units 421-42N are connected to the

cordl ess mai n communi ca® i RIAIkLYE Pit HesagaeneraEing sources de&nnel using

the private node, the cordl ess main % nmuni cation unit 61 is
capabl e of dlspatcﬂ??ﬁF%Fl“QSa Pr?@&FFernﬁdc AR e"Sub conmuni cation unit

422 while receiying 2 cal @b "En 0t "E8r CAUALEST WY CRRTUNI -

predetermined data generated by this data generating
source, for collecting the predetermined data generated.
by the data generating source in said data accumulating
unit,

10 said data telemetering system further comprising a
radio communication unit installed corresponding to
said data generating source and said data accumulating

~unit and having a communication mode for communicating
between terminals using a radio channel not through a

15 public telephone network,

said radio communication unit having:

a radio connecting means for connecting between a
radio communication unit and the other radio communi-
cation unit by said communication mode; and

20 a data transmission means for connecting between a
radio communication unit provided corresponding to the
data generating source and a radio communication unit
provided corresponding to the data accumulating unit by
said connecting means and for transmitting the prede-

25 termined data generated in each of the data generating
sources to said data accumulating unit.

2. A data telemetering system according to

Iy



cation unit 421 so that flexible systemoperation is enabl ed.

Furt her because the cordl ess sub comruni - cation units 421-42N only
have to receive a control 10 channel transmitted intermttently from

t he cordl ess mai n conmuni cation unit 61, battery saving can be
performed during the intermttent receiving so that power
consunption can be m nim zed. - Ttze plurality of the cordl ess
sub comruni cation 15 units 421-42N have tinme counting neans 42f5

havi ng di fferent counting values and the cordl ess nain

communi cati on Un'tcf%&npﬁpa%ﬁé§hin'ngﬁr¥3d£31ddhnbﬁ%lng means Phaik&d ifne Of
the cordl ess sub communi catiion units 21-42N at the sane tine so as

to actuate the ti neadid) commueuatiog ﬂﬁﬂﬂspﬁb'&;flied \Yherebpend Dngit takhe
operation term nates, data transmtting is started. Therefore,

it is possible to dats diqs;tmmﬂasﬁmgaueﬁt oxexaserihe ghdio commumitadtsiorso t hat
data can be collected successively f the plurality of the

cordl ess sub commMitidatBTAYigded: en ESCh "ot fFe faga generating” SOWERRRise t he

cordl ess main cOMNl 6o QA NNLL18Y saia combb@UNTibh LEhE ERAYodiia co

them.

3. A data telemetering system according to
claim 1, wherein said radio connecting means accesses a
radio communication unit provided at each of the data

10 generating soufces by relay access method using said
communication mode and the radio communication unit
provided corresponding to the data accumulating unit is
connected to a radio communication unit last in
connecting order of said relay access.

15 4. A data telemetering system according to
claim 1, wherein said radio communication unit has a
means for setting a connection timing by said
communication mode variably depending on a time zone.

5. A data telemetering system according to

20 claim 1, wherein said radio communication unit has a
monitoring means for monitoring a state of the
corresponding data generating source, wherein

said connecting means connects between a radio
communication unit and the radio communication unit

25 corresponding to the data accumulating unit or the
radio communication unit provided at other data

generating source using said communication mode when a

* c L M S *



-55- telemetering unit 62 to the center unit 51 through the
network 43, the center unit 51 is capabl e of nanagi ng data of the
external units 411-41N synthetically and the center unit -51 is
capable of receiving telenetry 5 data effectively fromthe cordl ess
mai n communi cati on unit 61 only with a single access treatnent.
Further in a case when the exchange 63 i s pridvi ded, because the
exchange 63 accommpdates the plurality of the cordl ess main

conmuni cation units 611-61N and 10 contains the data telenetering unit

62, it is possiblecrouble ist @etebteat iflative GRRE! YeRdrah ihGesautestby C
vendlng machi nes or the like froma w de area and further

reduce access treataihindmigpudngymeénshe center unit 51 by -
transmtting this telenetry data to the center 15 unit 51.

Next, a method for notifyi rfgctal#@ ﬁ?ﬁé?@?t%@@laﬂéﬁtem accorgdpfufPcati on unit
31 of an occurrence, of occur.s in t-he extgrnal units

32, 111-1I1Nin FI &L aslma3n Wher&‘rmFFEaldlﬁa%?|°95‘E“"d‘e‘§éﬁ188d““l§o
FIG 25 fl f
o) " Aol S L0 soring SRS BECCCAREED (1

emer gency ocurs i Fave si de

PHS dat a cgﬁggahﬁgﬂddya g@hg§a@ggglggﬁﬁgg;ﬂ*ﬁ@f@lgptuated in the
said connecting means connects between a radio
communication unit and the radio communication unit
corresponding to other data generating source capable
10 of communicating with said radio communication unit
using said communication mode when a trouble is
detected in the data generating source by said
monitoring means.
7. A radio communication unit for use in a data
15 telemetering system comprising: a plurality of data
generating sources for generating a predetermined data;
and a data accumulating unit for accumulating the
predetermined data generated by said data generating
source, for collecting the predetermined data generated
20 by the data generating source in said data accumulating
unit,
said data communication unit comprising:
a radio connecting means for connecting between a
radio communication unit and the other radio communi-
25 cation unit by communication mode for communicating

between terminals not through a public telephone

network;

[Ty



N :
polling method (FIG 3). Here, a case in which an 25 ener gency occurs
in the external unit 111 of the PHS data communi cation unit 121 is
exenplified. ~First, if an alarmindicating an enmergency of the
- 56- external unit 111 occurs at step S162 when the PHS data
comuni cation unit 121 is in waiting node at step S161 (YES),

calls the master PHS data comruni cation wit7¢4 - - 31 at step S163 and
executes data conmunication with 5 t he PHS data conmunication unit 31
at step S164. At step S165, it transmts an alarminformation to

the PHS data Cc”H“HHﬁ%@%&%ﬂsH@bgléﬁ ndded), fdd ddMhefdlidg between a

communi cation termnates at step S166 (YES), it returns to the

wai ting mode of stefdidGommub@cation unitNpPorikRl Weatespoaliang eecars at
t he above step S162 (NO), the processing goes to step S167. If a
cal | arri vastd rgemeirae iRgSsdarae candumi wed icocommunigationsuspt
S167 (YES), the processi goes to steps 168., 169. At - steps S168,
169, the sane proclé%%\mbecg@étr@ﬁs’os%ngsw the datayfaceuguleting waitily

out. Therefore, a description
5 af radio connecting means and for transmitting a

predetermined data generated in each of the data
generating sources to said data accumulating unit.

8. A radio communication unit for use in a data
telemetering system comprising:

10 a plurality of data generating sources for
generating a predetermined data; and é data
accunulating unit for accumulating the predetermined
data generated by this data generating éource, for
collecting the predetermined data generated by the data

15 generating source in said data accumulating unit,

said data communication unit comprising:

a radio connecting means for connecting between a
radio communication unit and the other radio communi-
cation unit by communication mode for communicating

20 between terminals not through a public telephone
network; and

a data transmission means for connecting between
radio communication units provided corresponding to
each data generating source by said radio connecting

25 means and for transmitting a predetermined data
generated in each of the data generating sources.

9. A data telemetering system comprising:

LTS



sthereof s omtted. FIG 26 is a flow chart for explaining
actions taken when an energency occurs in the external unit 111

of the PHS data conmunication unit 121 which is 20 actuated in the
relay nmethod (FIG 12). At steps S171-S174 and 177 of FIG 26, the
same processing as steps S82-S85 and S87 of FIG 14 is carried out.
Therefore, a description thereof is omtted.75 - If an alarm
occurs at step S176 when idle period 25 node is on at step S175 (YES),

t he PHS data conmuni - cation unit 121 calls a next PHS data

communi cat i on Ui b2 ALy YeRaBh7 BeRlfla ies WS dAl Gogommuni cat i on
- 57 - at step S179. At ep S180, “it transmts an alarm

information to theg&hSréeiny GO Phsdctatrn®fedNddtd 2 2and Then, if data
communi cation with the PHS data conmuni cation unit 122 term nates at

step S181 (YES), 5 at ¢t prasoassilag ingt unht for tdecurdilatbjerd ¢éhennde of
t he above step S175. FIG 27 is a flaw chart for
expl ai ni ng act i onspredetermined data generated by this data generating
5 source, for collecting the predetermined data generated
by the data generating source in said data accumulating
unit,

said data telemetering system further comprising:

a first radio communication unit having a first

10 communication mode for communicating not through a
public telephone network and provided corresponding to
each of said data generating sources;

a second radio communication unit having said
first communication mode and a public communication

15 mode for communicating through public telephone network,
disposed in a radio zone formed by a base station
connected to the public telephone network and installed
corresponding to said data accumulating unit; and

a center unit connected to the public telephone

20 network through said base station,

said second radio communication unit having:

a radio connecting means for connecting between
said first radio communication unit and said second
radio communication unit using said first communication

25 mode and for connecting between said second radio
communication unit and said center unit through said

base station and said public telephone network using

L



§.t aken when an energency occurs in the external units 112- 11N of the

PHS data communi cation units 122-12N 10 whi ch are actuated in the relay
method (FIG 12). Here, a case in which a trouble occurs in the
external unit 112 of the PHS data communication unit 122 will be
descri bed. ' If an alarm occurs at step S192 when the PHS data
15 comuni cation unit 122 is in idle peripgl nbde at step S191
(YES), it calls a next nunber PHS data comuni - cation unit 123 at
step S193 and executes data comuni cation at step S194 and

transmts an al ar ”%az.d LPUbllfnf gmﬁl ggtgggts,ngd#ﬁgndﬂunber PHS dat a

conmuni cati on at S when data conmuni cati on

wi th the next nurrber PHS gt t(i:&mﬂﬁls%ibhoﬁeblﬂétfda?a:ransmlttl'h%rm nates at
step S196 (YES), the processing is returned to the idle period node

of the above step Pi&determined data géhetratedbiven gilepra3i®®, offhdaPhlS dat a
comuni cation 25 unit 122 executes processings of step S193 and
fol | owi ng st eps wheenexAting moyeeess frrm) thactinste nafio communigagéensi ng

f 1 2 i s, the sane as those,of
of steps S 9% S 05unft to éhe second radio communication unit by this

radio connecting means and accumulating the data in
said data accumulating unit and then transmitting-the
data to said center unit through said base station and
said public telephone network using said public
10 communication mode. |
10. A data telemetering system according to
claim 9, wherein said radio connecting means makes the
second radio communication unit access the first radio
communication units successively using said first
15 communication mode.
11. A data telemetering system according to
claim 9, wherein said radio connecting means accesses
each of the first radio communication units by relay
access method using said first communication mode and
20 the second radio communication unit is connected to the
first radio communication unit last in connecting order
of the relay access.
12. A data telemetering system according to
claim 9, further comprising a changing means for
25 changing from a state in which said first radio
communication unit and said second radio communication

unit are connected to each other by said radio

T



- 58 steps S89-S101 of FIG 14, a description thereof is

omtted. In a case when an energency occurs in the PHS dat a

comuni cation unit 12N which is last in relay order, the .PHS data
comuni cation unit 31 is notified 5 of the alarminfornmation.

Therefore, according to the above-descri bed enbodi nent, the PHS data
conmmuni cation units 121- 12N, when a typubl e occurs in the respective
external units. 111- 11N, notifies the master side PHS data conmuni -
10 cation unit 31 of an occurrence of the trouble. Thus, - - the PHS

data comuni cat! Oncyihde i ARLBE $h18hidNELrEE comn nlc%tQOQa%?a%eth

grasping the troub? on o ext er nal units 1 1N and

performng a pr009§§é€@ irprwhlch saidBkbRgndCEEsfo onint@ iREE 184t dnit "and
conmuni cation units 121-12N.  Further, a counterneasure for

recovering an sal@xm&géuﬁtaﬁmdn u&deegﬁnégtédwﬁotaamﬂﬂo&heanbbesaxecuted.
In the case of the relay nethod, because the external unit 32 has a
hi gh possibility oPUbk4¢uFQNNQ§lcatlon ngder abbr |data @ensyateds fuponall

di spat ching a signal fromthe external units 111-11IN to the external

unit 32 3 mheﬁh%nd%T%IQH%ﬁﬁﬁﬁ%QW SOHFGR. 25f R HIE, 2t A& th6nda

to the external un arried out by retransmtting sone
tinmes. This probab%%'géu%éﬁﬁﬂgyaééﬂg'

13. A radio communication unit for use as a second
radio communication unit in a data telemetering system
comprising: a plurality of data generating sources for

10 generating a predetefmined data; a data accumulating
unit for accumulating the predetermined data generated
by the data generating sources; a first radio communi-
cation unit provided corresponding to each of the
plurality of said data generating sources, having a

15 first communication mode for communicating not through
a public telephone network; a second radio communica-
tion unit disposed in a radio zone formed by the base
station connected to the public telephone network and
provided corresponding to said data accumulating unit,

20 having said first communication mode and a public
communication mode for communicating through public
telephone network; and a center unit connected to said
base station through public telephone network,

said radio communication unit having:

25 a first radio connecting means for connecting

between said first radio communication unit and said

second radio communication unit using said first

gy



‘expressed in the foll owing expression. 25 Probability of idle on naster

side [err] - 59 - TR tinme
for data comruni cati on between a data collecting unit and a user
apparatus last in relay or der (Formul a
1) In the case of the polling nethod, the probability 5 of
the external unit 32's being idle drops as tige - nunber of the
external units 111-11N increases. As a countermeasure, there is a
way of prolonging the polling interval TWas well as a way -of
I ncreasing the . L Of ransmtting to the external unit 32. 10
Further, there is%f'sgggggﬁEERH%éﬁ%ﬁgthat t he external . unit 32 and
external units 111-11NgRae8n@0FHANo tédEhecting nedh8r #BE 86nAEE e
external units 111-11N calls the external unit 32 when the external
unit 32 is in betwa@int saddpkaseds tat ianc andasaddwsbbohdecammmitdtiiom 15
information. Meanwhile, that probability can be expressed in
expressi on 2. unitpughagi spi¢ pwblif camundisasion gedeyuantity of user

5 an accumulation control means for connecting

between said first radio communication unit and said
second radio communication unit in said first communi-
cation mode by said first radio connecting means and
accumulating predetermined data generated by a

10 plurality of the data generating sources in said data

accumuléfing unit; and

a data transmission means for transmitting data
accumulated in said data accumulating unit to said
center unit in said second communication mode by said

15 second radio connecting means.

14. A radio communication unit according to
claim 13, wherein said data transmission means
comprising a monitoring means for monitoring data
accumulation state in said data accumulating unit,

20 wherein when a monitoring result of said monitoring
means indicates that all data generated in the
plurality of said data generating sources is collected,
the data is transmitted to said center unit in the
second communication mode.

25 15. A data telemetering system comprising:

a plurality of radio communication units installed

corresponding to the plurality of the distributed data

Iy



“apparatuses = N - 1) [err] TR : time for data conmunication in

pol I'i ng net hod between a data collecting unit and a single user
appar at us ' (Formula 2) 25 The -ext er nal
unit 32 is sonetinmes capabl e of executing nore effective data
comuni cation if the polling cycle and relay cycle can be varied
dependi ng on time zone of a day wken78t eollects data generated

- 60 - in the respective external units 111-11N. The polling
cycle and relay cycle can be expressed in expression 3. pol l'i ng
cycle: T[err] + T @&L&ghb]uﬁlggl wgafq55r] 5 relay cycle:

T[err] + T[err] err| [err time for data communi cati on between
a user - appar at @athi téuemetéﬁiﬁg ¥ deirrded dudseh apppeddtsr-

second in relay order : (Formula 3) 10 Then,

in the PHS data caorimed oxdeynbetween 3dhe radio communication units usinrg
_.a communication mode for communicating bétween
5 terﬁinals using a radio channel not through a public
telephdne network, and
in a region in which at least one of the plurality
of said radio communication units is capable of
communicating with in said communication mode, at least
10 a first radio communication unit to which said radio
communication unit transmits data next and a second
radio communication unit to which the first radio
gommunication unit transmits next are allocated.
16. A data telemetering system according to
15 claim 15, wherein each of the plurality of said radio
communication units includes:
a monitoring means for monitoring a state of said
first radio communication units, and
a changing means for changing a transmission route
20 to said second radio communication unit when a trouble
is detected in said first radio communication unit by
the monitoring means.
17. A communication method for a data telemetering
- system for telemetry data in a predetermined order
25 using a communication mode for communicating between
terminals using a radio channel not through a public

telephone network among the radio communication units

* [ L M S *



121-12N, their control portions 12f are provided each wi th a neans

12f7 for variably setting an execution timng of collecting data
generated in the slave side PHS data comuni cation units 121-12N to
the master side 15 PHS data comuni cation unit 31, depending on tine
zone of a day. Thus, it is possible to carry out
effective data coIIectlon corresppnqkpg_lo generation of data in

t he respective external units 111-11N depending on time 20

zone of a day. © iNext, as regards the data telenetering system

based on the rel ay %ﬂgﬁgh &N@Q%}esgoﬁhghgzgo ﬁw%ééilgg of d é bu@egn?try

data by changing i rransm sSi on occurs I n

the communi cation g4 a_‘s reratinglahitdd dbhbr 6 AP Q@:@ps of:
Referring to FIG 28, data communi Cafion units 31, 121- 123 are

di stributed such that tie PHegd@nawhich at ;@mmwtdmrtwpu&raiztylaﬁ are
di sposed in a region
in which the PHS d@@adcﬁﬂhunmpamuomcghron1Qu;t$ icapaipablé of communl-
5 cating with in said communication mode, allocating at

least a first radio communication unit to which the

radio communication unit transmits data next and a

second radio communication unit to which the first

radio communication unit transmits data next; and

10 executing communication between the allocated
radio communication units.

18. A communication method according to claim 17,
wherein each of the plurality of said radio communi-
cation units,

15 monitors a state of said first radio communication
units and changes the communication route to said
second radio communication unit when a trouble is
detected in said first radio communication unit.

19. A transmitting and receiving unit comprising:

20 a data generating unit for generating a predeter-
mined data; and

a radio communication unit installed corresponding
to the data generating unit and capable of communi-
cating in a communication mode for communicating

25 between terminals using a radio channel not through a

public telephone network, wherein

said data generating unit comprises,

* c L M S *



3

'of comuni cati ng on sub-unit direct conmuni cati on node. The external

unit 32 functions as a data telenetering unit. Because the other
part is the sane as the data 5 telenetering systemof FIG .12, a
description thereof is omtted. As shown in FIG 29,
each of the external units 111-113 of this systemis provided with a
transmtting - order nenory neans lla agnd a transmtting route rewite
10 means 11b. The transnmitting order nenory neans 1la is . a table
for storing the order of the PHS data communi - cation units 121-123,

31 for transmtting datrgemc;]_% ?}Jeé%ns foﬁHgggggilq&t@t cighicaiap unit 121

detects a trouble in next dat a® communi cation unit 122 to

which data 15  tisndmidiScreRbutbheot ansrét tidifid @eungvhtiénnegans 11b
rewites a content of the transmtting order nenory means l1lla for

the PHS data commus celiicin thel tradi2d som@snication dritchagemits datée to
t he PHS data conmuni cation unit 123 and then transmt data. 20
Next, a nethod fornefarfihg tsesondasansgispiopqute to a sgreRdaraddebl e
occurs in t'hﬁ PHS dat a conmmuni cati.on | I, be descri bed.

e

. unj |
As regards tPe ar rSHGBHARAGPY RS P EER %%Jt%l first radi8 mni cati on

;piet ZI sgiszgom ;P%cg Ci:‘migcoati%'f'xsu%@tatrggsmits C@Mq{e%&:[,i on units 122, 123

said radio communication unit includes,
a connecting means for connecting to other radio
communication unit to be disposed in a region in which
10 communication is enabled in said communication mode by
referring a communication route stored in a memory
means of said data generating unit.
20. A transmitting and receiving unit according to
claim 19, wherein said radio communication unit
15 includes,
a monitoring means for monitoring a state of said
first radio communication unit,
a changing means for changing the transmission
route to said second transmission route when a trouble
20 is detected in said first radio communication unit by
the monitoring means.
21. A data telemetering system and communication
apparatus for use in the same, substantially as
hereinbefore described with reference to the

25 accompanying drawings.

[T



'6indicated by dotted line in the same figure) in which the PHS dat a
comuni cation unit 121 is capabl e of

- 62 - comuni cating in sub-unit direct comunicati on node.

Then, PHS data conmunication units 123, 124 are di sposed in area 2
(indicated by solid line in the sane figure) in which the PHS data
comuni cation unit 122 is 5 capabl e ef gammunicating in sub-unit

di rect communi - cation node. Further, PHS data communi cation units
124, 31 are disposed in area 3 (indicated by dot and dash

line in the same figure) in Xﬁ%fﬁhdf“bﬁmiﬁEd%E§CLOSURE communi cation unit
123 is capable of communicating in unit direct comrunication

mode. These PHS data  para TROMBFEEN] ¥Rt And21- 124 are connect ed

successi vel y t hr coghuRT RN APPARATULSFOE 46 BB idan-r ect
communi cati o node in the order of the PHS data conmuni cati on unit

121, PHS data communication unit 122, 15 PHS data copmuni cation unit
123 and PHS data conmun® Plurallth%f|%#fﬁhﬂﬁ?d}24ComménF¢E¢¥kneﬁnlts

mu ich is last of this connection order is
ggnnegiggtign unlth%%%ng communlcatlon moda ena lgng d%rect communication

between terminals using a radio channel not through a
public telephone network are disposed in a plurality of

10 distributed data generation sources. A second radio
communication unit having the direct communication mode
and public mode is disposed within a radio zone formed
by a base station. The pluralityfof the first radio
communication units or the first radio communication

15 units and the second radio communication unit are
connected through a first radio channel using the‘
direct communication mode. The second radio communi-
cation unit and the base sfation are connected through
a second radio channel using the public mode. Data

20 generated from a plurality of data generation sources
is transmitted from the first radio communication units
to the second radio communication unit through the
first radio communication channel are transmitted from
the second radio communication unit to the center unit

25 through a second radio communication channel via the
base station and external communication network and

accumulates in the center unit.

Figure 3



the PHS data communi cation unit 31 of the afore- menti oned exter nal

unit 32. 20 The plural PHS data communication units 121-124
moni tor a status of a next PHS data communication unit wi th which
data communication is to be carried out in the sub-unit direct
comuni cation node. If a trouble is found in the PHS data

comuni cation unit 122 as 25 shown 11281 G 31A, the PHS data

comuni cation unit 121 changes its transm ssion route to the PHS
dat a conmuni cation unit 123 to which the PHS data

- 63 - communi cation unit 122 should transmt data, and
transmts data thereto. Before transmtting this data, t he

external unit 111 of the
%Entent of the
HS data conmuni cati on

transmtting route rewite nmeans 11b ip
PHS data conmuni cation unit 5
transmtting order nenory

freans 1la for tRe

unit 121 to transnit data(toRUBLIOHS dat a/conmmuni cation unit 123.
If a trouble is found in the PHS datiELEPHONRI - cation unit 123, as
shown in FIG 31B, the PHS data 721 711
' A §
9
92
§ 722 712
j,_' §
72N 71N
A §

FIG. 1

T— 731 m
/ s !
94 pd

93
{ j - = I 7i2 712

73N 71N
§ §

FIG.2



10 conmmuni cati on unit 122'changes its transm ssion route to the

PHS data communi cation unit 124 to which the PHS . data communi cati on
unit 123 should transmt data and then transmts data thereto.
FIG 32 is a flow chart indicating actions of the 15 PHS dat a
comuni cation units 121-123 when a trouble occurs in the PHS data
comuni cation unit 122. At s®ég8 S211, S221, S231, the
respective PHS data comuni cation units 121-123 sets the sub-unit
di rect comuni cati on node by the sub-unit direct comunication 20
control neans 12f1 of each control unit 12f and get : into waiting
node for the sub-unit direct comrunication. At step S212, the
PHS data conmuni cation unit 121 calls the PHS data conmmuni cati on
unit 122 to which it should transpit _data by referring to Whe
transmtting 25 order nmenory neans |1 of jt he external unit 11fl. At
step S213, the PHS data conmuni cati on uni§E121 det er m nes wnet her
or not a response cones fromthe PHS = '
- 64- data communi cation unit 122 %%ggr 'ﬁﬁ to a count val ue
=
o
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corresponding to a response waiting tine of the tiner

control portion 12f.
predeterm ned 5
conmuni cati on

response waiting time (YES),
unit 121 executes connecting procedure to the PHS data

comuni cation unit 122 at step S214 and carries out
comuni cation with the PHS data communi ca342fh unit

nor mal route.

If no response cones from 10

12f8 of the
"If a response cones within a

t he PHS dat a

dat a
122 through a
the PHS data conmuni cati on

unit 122 (NO and a__ rEgeEt eI neEd-Tlesponse waiting tinme is exceeded
at step SZlS—(‘ES)JDﬁH$$¢hSUNETa cgmuni cation urfNt 121
remites a content of thefransmiting érder nenor means lla so as
to select the PH$ data conmmmunication 1 njt 1 y the transmjtting
Toute rewite nmegns 11ly of = the extgr unit 111 at step S3216 and
transmts data to the @ta co | faton unit 123 by r¢ferring
to t he cgnt egt_|of thi s ﬁEnittinUAJo teQenory snreans 1lal
I f the response Wait+ng tine i thiexceedefd | sktep 20 S215 (NO, the
processing of thdq step|213 is fe@aEed. S |f the PHS dafla
conmmuni cation unijt 123 | = s | onn1the PHS ddt a
conmmuni cati on unijt 121 t&ansmtyq a resgonge to the
PHS data conmuni - cation&nit 121 ahd| to ni catifon i s gxequted.
25 Next,| thg RHS data c@mmnicatioh phit &§21 redds ez | P
i nformation (datg) (59essed by Hext er naj<hhi t 411 o N
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by the external connection interface 12e at step S217

65 and transmts data to the PHS data conmuni cation unit
123. After the data transm ssion, the commrunication line-is cut off
at step S218. When the PHS data communication unit 123
receives 5 data arriving fromthe PHS data conmunication unit 121
at step S233, it stores the data in the &X28rnal unit 113. After the
data is stored, the line is cut off at step S235 so as to term nate
the data com‘runi cat(j\pr tt—Ts] perm ssi bl g.to variably set the
response wairitg t i FETHRRNA é’tﬁ“gy the timer 21f&of the control
portion 21f depend| ng on place or tife zone of a dayt ~ The
transmtting order nenory|means 1la anqg fransmiting rouid rewite
means 11b may b proviided = ot In thel exgeghal unit but thg control
-portion 21f. Ther_ef%rce accor di hg ;the above-descrijbed
enbodi nment , bec useat hie PHS dézbcmm"runl ca  Zned s - 122, }123
having a next nu d a nefs Hufber aftpr O & the next resgectively
of a prelimnari]y set|trans- §"Z‘ L0
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" 'mission order are di sposed in the area in which the PHS 20 dat a
comuni cation unit 121 is capable of comrunicating in the sub-unit
di rect conmmunication node, if a trouble occurs in the PHS data
conmmuni cation unit 122 of the - next nunber, data can be sent to the
PHS dat a conmuni cation unit 12?m'€; ({:he next nunber after the 25 .
next w thout placing other PHS data co rﬁ ation‘unit. - than the PHS
data communi cation units belonging to the prelimnarily set
transmtting order. As a result, the :

- 66 - RHS DA be col | ect ePHIDANR external unipHS3BATAOM t he
external units léOMMU}%%AﬂON he PHS ?meml\?ation COMMUNT@AZFOF}ZL 123
t
d

havi ng no troubl ut Waiti-mg.f roubl e recqVv . _
FIG 33 shows a@v\s’)ﬁ ?configurati.o' NIT d2Ner en@@ﬁﬁjnéﬂt of the
present inventi ofSLAVE 1) I n F{SEAVE3n)t he same confMASTERY as FIG - 28
wll be deseribed—w t h t he sanp—r+eference nuneral § et e
i s 121- 13, br STAHler Jed to agy, (_ START
L.
SET SUB-UNIT } SET SUB-UNIT SET SUB-UNIT
DIRECT DIRECT DIRECT
COMMUNICATION COMMUNICATION COMMUNICATION
¥
CALL DISPATCH

| CALL {
v , , S32
CALL ACCEPT |~S12

RESPONSE ~

Y

)

DATA ~ besi3
TRANSMITTING

DATA )

Y
$33~{DATA RECEIVING
Y

S34~ DATA STORAGE

Y
RADIO CHANNEL [ T oFF

CUT OFF

<
CUT OFF S14

RADIO CHANNEL

CUT-OFF IS COMPLETED y
\ Y

® ®
FIG.6

(
S35




10 group 1. Additionally, in regions in which the PHS dat a
comuni cation unit 31 is capable of conmunicating i n sub-unit

di rect communi cation node, group 2 contain- ing the PHS data
comuni cation units 221-223 and group 3 containing the PHS data
comuni cation units 321-323 15 are % osed. In the group
1, the PHS data conmunication units 121-123 have correspondi ng
external units 111-113 and are connected to each ot her successively
in a specified order through a radi o channel using the sub-unit
direct 20 communi cation node. In this case, they are connected

in the order of the PHS Bi¥Aa conmmunication unit 121, PHS DATA PHS dat a

conmuni cation unit 1 ata conmuni - i i 123. Then,
data generated in th§6%§®ggﬁgﬁ0ﬂ unit 111 is bﬁ%?%H?“?ﬁ?gagh t he PHS
data communi cati on ﬂ nits 121, .122 and 123 in er and tenporarily
st ored in théSkA¥Rermal unit 113. This data i AMASHEB) dat a

generated in and attache the external units 111-113.
- 67 - I e group 2, the PHS data comu tion units

S36~ CALL DISPATCH

CALL

CALL ACCEPT p~S22

RESPONSE

DATA ~S523
TRANSMITTING

i

DATA )
y
$37~{DATA RECEIVING

Y
38~ DATA STORAGE

T
CUT OFF

~ RADIO CHANNEL CUT OFF :
‘ $39
CUT OFF  [~S24

RADIO CHANNEL
CUT-OFF IS COMPLETED

_—

\

sa0~ PUBLIC MODE
SETTING

Y

G ®
FIG. 7




221-223 have correspondi ng external units 211-213 and are connected
to each other successively in a specified order through a radio
channel using the sub-unit direct .5 . communi cation node. In.this case,
t hey are connected in the order of the PHS data conmuni cation unit
221, PHS data communi cation unit Zizggnd PHS data comuni -

cation unit 223. Then, data generated in ext er nal unit 211 is
brought through the PHS data conmuni cation 10 units 221, 222 and 223 in

order and tenporarijly stored in the external unit 213. This data
i ncl udes data Afénerated in and attached by the external units
211-213. COMMUN ICATHENgr oup 3 the PHS data communication units

321- 323 have corrgﬁpp |ng ext er nal F@g g -313 and 15 connect ed
to each ot her suc%@%ghﬁﬁly in a specif or der thrdﬁ%ﬁ. radi o
channel using the it direct ATtndlni cati on noddINIM5thi s case,
t hey are connected in the order of the PHS data co n unit
nication unit 322 and PHS data g AR T- ;20

321, PHS dat a
data generated in tlhe external 311 is

cation unit 323.
brought through { &L PHH SETEH ication units 321, 322 and 323

in order and te d injthe external unit 333. This data
i ncl udes dat a gener Qﬂ k attached by the externalj units
111- 113. 25 T : mounication unit 31.dinstall ed
i.n the data telenetering unit 32 calls the |PHS data’ Y
' S51~ CALL ACCEPT
RESPONSE B
Y
DATA ~S42
TRANSMITTING
L\ Y
DATA ) )
Y v Y
CUT OFF ~S43 S52~{DATA RECE!IVING
CUT OFF -
. RELEASE i
RELEASE IS COMPLETEQ‘
Y Y

| FIG.8 |

- - L.

T2 T3 N[ ™

FIG.9



comuni cation units 123, 223 and 323 successively so

- 68 - that it is connected thereto through a radi o channel
usi ng the sub-unit direct comunication node. Then, t he PHS dat a
comuni cation unit 31 collects data accunul ated in the external
units 113, 213 and 313 and 5 stores jt .in the external unit 32.
If a trouble occurs each in the PHS data Brruni - cation units 122,
222 and 322 of the respective groups 1-3, the PHS data conmuni cati on
units 121, 221 and 321 changé¢ t tfansm ssion route to the PHS
data 10 communi cation units 123, QEMT[- 323 like the above
menti oned enbodinent and transmt data tyereto. If the PHS dat a
comuni cation urjits 122, 222 and 322 are_ disposed in a re nglin
whi ch the PHS ddia_conmmuni - cation upit 31 is capable of
comuni cating ijn the 15 sub-unit di ' ' ;
troubl e CCUTS each T The PHS, data comuni cat i ot units L2§
223 and 323, thd PHS data communi cati oh=lhit 31 makes acdeS82t ¢ t he
PHS data conmmurji cation units 122, 222 any
TRANSMIT A REQUEST FOR DATA 563
COLLECTION TO EXTERNAL UNIT i
Y .
DATA COMMUNICATION WITH EXTERNAL UNIT i ~S64
Y
STORE TELEMETERY DATA [N MEMORY _ ~S65
S66
i=N NO
YES y<
ENTRY (NTO {DLE PERIOD MODE (WAITING MODE) ~S67
S68 NO
IDLE PERIOD ENDS?
"™ Fl6.10
(  START )
Ve
ENTRY INTO WAITING MODE S69
CALL FROM MASTER SIDE EXISTS?
YES y<
DATA COMMUNICATION WITH MASTER ~S71
S72
DATA COMMUNICATION WITH

MASTER ENDS?

YES

FIG. 11



322 and connects itself thereto through a radi o channel 20 usi ng the

sub-unit direct communication node. Then, it i s capabl e of

tel enetering data accunmul ated in the external units 113, 213 and
313 by the polling nethod and stores it in the data tel enetering
unit 32. Therefore, according to this enbodi nent, the same 25
advant age as the previously described erfff$§ nent can be obt ai ned.
Further, the PHS data conmunication unit 31 gai ns access to the PHS
data communi cation units 123, - 69 -
223 and 323 successively which correspond to the | ast of the
connection order of the oups 1-3 and coll ect data in the polling

nmet hod. Thus, éﬁ
correspondlng t
121- 123,
troubl e occur

?ﬁtlve conmuni cati on and data coll ection
arrangenent of the PHS daté comuni cation units

- 223, 3%?2323 can_gg achieve If a

e PHS d conmuni gati on njit-in the respective

enbodi nent s, . be poO- c r d tl he PBHS dat a
conmuni cati on f—a MODEM edi nu tr s such information
that the

PUBLIC BASE

TELEPHONE ~ STATION PUBLIC

LINE

NETHORK
Y 3 T_ \ y
1 121 B 31 32
) ) ) )
122 112 128 1IN
S——— e’
N
T T
FIRST EXTERNAL UNIT _I] " 1
Ri T : ‘R T
SECOND EXTERNAL UN|T_|"U"‘L j,[, i
i R T
THIRD EXTERNAL UNIT ,["Ir‘l ’ LML
, R T ‘
LAST EXTERNAL UNIT ; 1 U
g R
DATA COLLECTING UNIT __| PR
T:TRANSMITTING
R:RECEIVING < ~ >

FIG. 13



trouble has occurred to a PHS data conmmuni cati on unit to which the

route will be changed and notifies the data telenmetering unit 32
thereof. As a result, the external unit 32 recognizes the trouble
in the PHS data 15 conmmuni cation unit and can take a counterneasure
for t he troubl e quickly. Further in each of the

above- descri bed enbodi nents, the plural PHS data communi cation
units disposed in a region in Wpgedy a single PHS data communi cation
unit is 20 capabl e of conmmunicating in the sub-unit direct

conmmuni cati on node erra —tdhey are connected in
the order of the f\ nsitly fromits "y arge val ue. '

That is, according tolheggjesent troubl e occurs in

t he comuni cati on_umMEfRSTANCO Ni . [ a preceding
nunber is capapte CEXTERNAL ot ; RS- pbute to a

conmuni cation u 5 - 70 to
whi ch the comruni ca % Mit un should transmt
data and trandm Ymmé%@to
CALL NEXT NUMBER
EXTERNAL UNIT
{  S83 Y
DATA ! DATA COMMUNICATION
COMMUN| CAT 10N ﬁ&;gEPRECED'”G
WITH NEXT NUMBER —-—-—-il£29$im@LFUNlT
EXTERNAL UNIT ENTER DATA FROM
v S§4 FIRST TO PRECEDING
TRANSMIT ITS NUMBER INTO MEMORY
OWN DATA
DATA
COMMUNI CATION
ENDS?

. Y S§6'
IENTRY INTO IDLE $98
PERIOD MODE
(WAITING MODE) CALL MASTER
0 |
CALL EXTERNAL UNIT AR

IDLE PERIOD OF NEXT NUMBER

= COMMUN | CAT [ON
DATA COMMUNTCATION | —iTH MASTER

Y
WITH NEXT NUMBER TRANSMIT DAT
A
EXTE
RNAL UNIT OF ALL
S EXTERNAL UNITS
{

TRANSMIT DATA OF

! (FIRST-PRECEDING NUMBER)
! NO.. AND [TS OWN DATA
L

FIG. 14
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Therefore, the present invention is capable of providing a data

tel emetering systemcapable of 5 tel emetering data generated in each
of the comuni - cation units to the data telenetering unit securely
Wi t hout increasing the nunber of the conmmuni cation units when a
troubl e occurs in the comrunication unit, and a communi cation unit
for use in the sane systemand 10 d‘%gﬁhod t herefor.

Meanwhi I'e, the present invention is not restricted to the above
descri bed enbodi nents, but may be carried out in various

nodi fications within a scope not departing froma sprit and gist of
the present 15 i nventi on. Addi ti onal advant ages and

nodi fications will readily occur to those skilled in the art.

- Ther ef or e, the invention in its broader aspects is not limted to
the specific details and representative enbodi nents 20 shown and
descri bed herein. Accordingly, various nodi fi cat-i ons may be nade
wi t hout departing fromthe spirit or scope of the general inventive
concept as defined by the appended clains and their equival ents.

START
>I<
Y
ENTRY INTO WAITING MODE $102
S103
CALL FROM LAST EXTERNAL NO
UNIT EXISTS?
YES¥< :
DATA COMMUNICATION WITH ~S104
LAST EXTERNAL UNIT
T 3
ENTER DATA OF ALL EXTERNAL ~S105
UNITS INTO MEMORY
S106
DATA COMMUNICATION
ENDS?

FIG.15



- 71 - CLAI M5 1. A data

tel emetering system conpri sing: _ a plurality of data generating
sources for ~generating a predeterm ned data; and 5 : a data
accurnul ating unit for accunulating the predet ermi ned data generated
by this data generating : sour ce, f?? 8llecting t he predeterm ned
data generated by the data generat Ag source in said data

accurul ati ng unit, 10 said data tel enetering system
further conprising a radi o communi cation unit installed
corresponding to said data generating source and said data

accumul ati ng unit and having a communi cati on node for comuni cating
between term nals using a radi o channel not through a 15 public

t el ephone net work, said radi o conmuni cati on unit having:

a radi o connecting neans for Rnecting bet ween a ~ .radio -
comuni cation unit and the ot radi o communi - cation unit by said
conmuni cati on node; and 20 a Ht2a transm ssion neans for
connecting between a reh'o comuhi cation unit provided
corresponding to the dat a generﬁ!)ng source and a radio

communi cation unit

115 114




brovided corresponding to the data accunul ating unit by said

connecting neans and for transmtting the prede- 25 term ned data
generated in each of the data generating sources to said data
accurul ating unit. 2. A data telenetering systemaccording to
- 72 - claim1l, wherein said radig ggnnecting means makes the
radi o communi cation unit provided corresg A ng to the dat a
accunul ati ng qnit access the radi o comuni cati on unit provided on
each of the d%;a eratlng sources 5 successi vely using said
conmuni cati on d and connects t hem 3. A data
teleneterlng éysten1accord|ng to claim1, wherein said radio
connecting mééns accesses a radlo:ronnunlﬁhtlon Uit prowzded at
each of the data 10 QEHELaLLig sour c8®s by refay access nethod-u5|ng
sai d “communi cati oph node and th"*._’u“I g i td
provi ded corresponding to|the dafa accqulati pct ed
to a radio conmunication pnit last in | & d
relay access. , Et
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15 4. A data telenetering systemaccording to claim1l,

wherein said radi o conmuni cation unit has a nmeans for setting a
connection timng by said comuni cati on node vari ably dependi ng on
atinme zone. 5. A data telenetering systemaccording to 20
claim1l, wherein said radio conmunicati cm/%l t has a moni t ori ng
means for nonitoring a state of the correspondi ng data generati ng
source, wherein said connecting neans connects between a radio
communi cation unit and the radf® cpnmunication unit 25 correspondi ng
to the data accurmulating unit @& the radi o onmuni cati on unit
provided at other data 2 YWaherating source uéfng sai d comuni cation
node when a ' “3 trouble is
~detected in the dafa gengratinggource by éa'rzd noni tlor,i.ng nmeans.
6. A data telenetefi n% system adgordithg to & m 3, wherein said
radi o communicatioh ugdt|has a & honitori nga&s for- ffonitoring a
state of the corre} & spondgng @ta genér &ili B Source} wherein
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sai d connecting means connects between a radio conmmuni cati on unit

and the radi o conmuni cati on unit corresponding to other data
generating source capable 10 of communicating with said radio
comuni cati on unit usi ng said comuni cati on node when a trouble is
detected in the data generating source by said noni tori ng neans.
7. A radio comunication unit for use i 1od28ata 15 tel enetering system
conprising: a plurality of~data generat i ng sources for generating a
pr edet er mi ned dat a; -and a ddta_accunul ting unit for accumnul ating
t he predet er ni neqd ldat a gengfated by sald data generating
source, for collecting Yhe| predet etified data ¢enerated 20 by the data
generating source in said [data acc ting it, sai d
data communi cation unit cOMERAS! NQ: ) a radi o connecting nmeans
for connecting betwe _ = a=Yal [ | t he ot her
radi o communi - 25 catjioniunit by commmi dn mode f or conmuni cati ng
between term nals no tra)rouggx-mmml CONNECTEIRRO = net vjor k;
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%

- 74 - a data transm ssion nmeans for connecting between a

radi o communi cation unit provided corresponding to a data generating
source and a radi o conmmuni cation unit provi ded corresponding to the
data accumul ating unit by 5 said radi o connecting nmeans and for
transmtting a : pr edet er m ned data“? erated in each of the data
generating sources to said data accunul a 42§lnut 8. Aradio
comuni cation unit for use in a data tel enetering system conpri sing:
10 a plurality of data generating sources for generating a
predeterm ned data; and a data accunul ating unit for accunulatlng

t he predeternlﬂBBDLESS SUB dat GORPLESSaSHB by(KﬁDhEBgtMAUbneratlng source,

for Colcbﬁwmemtlfm pre@mmlrwqrdeammmfcmm by thegNgtR 15
generati ng sou&ﬁﬁ S at@NPfqﬁﬂP atlnglgﬂﬁi 1 NER! dat a

communi cati on nnect i for
connecting bet ni cat{ orlSTARTt §nd tHe STRRT rpdio.
comruni - < ation conmuh } 20
bet ween term na hr oug el ephone networkY and

a data transm adCOLLECTION E

D
—
B
(1)
5
=

conmuni cati on .ﬂ el = - aed t O | REOUEST'
S111 S121 (
COLLECTION s141
 REQUEST
(CALL SETTING)
y \ETC.
- BROADCAST
. THROUGH
S112 S122 |« CONTROL
Y ¢ ' | CHANNEL
7
TIMER*START TIMER START oo
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Y
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each data generating source by said radio connecting 25

transmtting a predeterm ned data

generating sources.
- 75 -

generating a predeterm ned data; and

for accunul ating the
generating 5 o)

ggighgaggt?e?gggﬁgbLﬁﬁg

radi o comuni catGOMNUN

comuni cati ng n@N|Th
corresponding to

a second radi o comu
node and a public co
public tel epho

nmeans and for

generated in each of the data
9. A data telenetering system conprising:
a plurality of data generating sources for

a data accunul ating unit

predeterninéa/aﬁta generated by this data

urce,

4glgh a

0 COMM

~S116 ,
CUT OFF
B RELEASE
RELEASE
COMPLETED
Y
WAIT ~S117
TIMER END [~S123
Y
S124 ~ CALL DISPATCH

CALL SETTING _
RESPONSE

g

\

S125~ DATA
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HERS' RN

DATA )
‘y

(

a

sources;

first co
nicating thr

DATA
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CuT

OFF

CUT OFF

RELEASE

 RELEASE
COMPLETED

for collecting the predeterm ned data generated
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di sposed in a radio zone fornmed by a base station

public tel ephone network and installed

accurmul ating unit; and

t el ephone 20

means for connecting between
radio communi cation unit using said first

and sai d second

comuni cation 25

communi cation unit and said center unit through said

connected to the

corresponding to said data

a center unit connected to the public

and sai d public tel ephone network using

- 76 -

sai d public conmuni cation node;

transm ssion neans for transmtting

Communt cat | on CSDLESS, 308 ¢ 0 TREDEESS 908, ERR0GAR WA

radi o connect i COMMBHEATAON - 2 COMMUNACATEON he COMMUYN | GAT ION

]g/FIrSt radi o

networ k through said base station,
second radi o communi cation unit having:
sai

and

sai d

a radi o connecting
comuni cati on unit

nmode and for connecting between said second radio
base station

a data

predeterm ned data generated in

sabkN

first radio

%Lonunmra¥th|s
a

UNIT 51
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data to said center unit through said base station and said public
t el ephone network using said public 10 conmuni cati on node.

10. A data telenetering systemaccording to claim9, wherein said
radi o connecti ng neans nmakes the second radi o comuni cation unit
access the first radio communi cation units successively using said
first 15 communi cati on node. 19/26 11. A data tel enetering
system according to . claim9, wherein said radi o connecting neans
accesses each of the first radi o comunication units by relay
access method using said first comuni cati on nDde and 20 t k2 second
radi o conmuni cation unit is connected tosthe first radi & .

comuni cation unit last in connecting f the rel
12. A data telenetering system accord claim?9

s
)
=

conprising a changi ng neans for 25 & a state |i
= 8Fh"?éﬂ?6 g
25 _
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477 - connecting neans in said first comunication node to a

state in which said second radi o communi cation unit and sai d base
station are connected to each other by said publ i ¢ conmuni cation
node after data generated fromall 5 the data generation source are
accunul ated in the data accunulagbqﬂineans. - 13. Aradio
comuni cation unit for use as a second / radi o communi cation unit in
a data telenmetering system conprising: a plurality of data
generating sources for 0 generating a predeterm ned data; a data
accunul ati ng uccurrul ating the predeterm ned data generated
by the data generating sogree afirst radio conmmuni - cation unit
provi ded corregponding to plurality of said data
generating souricg i I comuni cati on node for
communi cating no EN 0 WAITI M@Pﬁ) gig t el ephone network; a seconfl
radi o comuni cq- t Yon uni lE%ispos d in a radio zene fornmed bylthe
base stlati on ecte 1 ngginc t el ephone network and

provi ded corr espead] ndlLARM OECURIPat 20 havi ng|sai d
first conmunication n ublic “‘—CvggagﬁégFggn—nﬁagsﬁgg
communi cati ng t|hrough puB0iYc t el ephgone _n . d a denter dnit

connected to sajd ba Sk67on t hrpugh publiq~rekeﬁh0ﬁe—ﬁe%w?lk
CALL ARRIVES NO

DATA COMMUNICATION
, -
FROM MASTER? WITH MASTER S164
Yes J< L.
TRANSMIT ALARM - S165
DATA COMMUNICATION | o1l | [NFORMATION TO MASTER

WITH MASTER

COMMUNICATION
ENDS?

COMMUNI[CATION
WITH MASTER
END?

YES




said radi o conmuni cation unit having: 25 a first radio connecting
nmeans for connecting between said first radi o communi cation unit
and said second radi o comruni cation unit using said first

- 78 - conmuni cat i on node; a second radi o connecting
means for connecting . bet ween sai d base station and said second
conmuni cati on unit using said public communication node; 5

an accunul ation control neans for connetjiypg bet ween said first
radi o communi cation unit and said second radi o comuni cation unit in
said first conmuni - cation node by said first radi o connecting neans
and accunul ati ng predeterm ned data generated by a 10 plurality
of the data generating sources in said data accunul ating unit; and
a data transm ssion neans for transmtting data accunmul ated in said
data accumul ating unit to said center unit in said second

communi cati on node by f second radi o connectirg neans.
START

)

CALL EXTERNAL UNIT 1171
OF NEXT NUMBER

‘<
DATA COMMUNICATION WITH
EXTERNAL UNIT OF NEXT

~S172

NUMBER
Y
TRANSMIT ITS OWN DATA |-S173
oA <217
COMMUN | CAT ION
ENDS?
YES < f .
=
ENTRY INTO IDLE CALL NEXT NUMBER  |-S178
PERIOD MODE -S175 =
' DATA COMMUNICAT [ON
S176 <179
WITH NEXT NUMBER
>
ALARM OCCURS? T
NO TRANSMIT ALARM |
$177 INFORMATION TO | o100
IDLE PERIOD ENDS? NEXT NUMBER-
- YES |
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14. A radio comruni cation unit according to:

data transm ssi

nonitoring data

20
i ndi cat es t hat

on’ means

all data generated in t

generating sources is collected,

he

claim 13, wherein said

conprising a nonitoring neans for
accunul ation state in said data accunulating unit,
wherein when a nonitoring result of said nonitoring

neans

plurality of said data
ﬂye data s transmtted to said

center unit in the second comuni cati on node. 25 15. A
data telenetering systemsaQgprisi ng: a plurality of radio
comuni cation units in§tatfgﬁ—: corresponding to the plurality of the
di stri buted data Y I 79— Ik
enerating unift R - elenetering is carried|put in a
gredeter- BN ﬁﬁ?gru&# ﬂﬂ?%PeMm% 3&gﬂnio conmuni cation units |Using

a comuni cati an node for i CSItg ben 5 term nal s usijhg a

radi o channel
in a region in

CALL ARRIVES
FROM- PRECEDING
NUMBER?

el ephone net woy kSB%nd

Il + vz
CACL NEXT NUMBER

e

el
el

\

DATA COMMUNICATION |
WITH NEXI?NUMBER

YESY

DATA COMMUNICATION WITH
EXTERNAL UNIT OF

TRANSMIT ALARM
INFORMATION TO
NEXT NUMBER

PRECEDING NUMBER
e

TO PRECEDING NUMBER
{INTO MEMORY

ENTER DATA FROM FIRST |

~5195

(
S195
COMMUNI1CAT ION
NDS?

YES

Y

CALL MASTER

CALL EXTERNAL UNIT OF
NEXT_NUMBER

-

>
DATA COMMUN{CATION
WITH EXTERNAL UNIT OF
NEXT NUMBER

‘ \
~S198 | DATA COMMUNICATION
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bf said radio communication units is capabl e of conmmuni cating with
in said conmunication node, at |least 10. a first radi o conmunication
unit to which said radio conmuni cation unit transmts data next and

a second

radi o communi cation unit to which the first radio

comuni cation unit transmts next are abéyé t ed. 16. A data

tel emetering systemaccording to 15

m 15, wherein each of the

plurality of said radio comuni cation units includes:

a nonitoring neans for nonitoring a state of said first radio
conmmuni cation units, and a changi ng nglans for changing a
transm ssion route 20 to said second radi o codnunication unit when a

troubl e

is detectked in said first radio c ni catijon unit by

t he nmonitoring neans. 17. A communi cation method for a data

tel emetering

using a cohnunicationsﬁgé:[}Uﬁﬂg@ﬁkﬁﬂaégﬁﬂﬁ' g@#@éldﬂéﬁﬁf ernigsgiggﬁgr #

using a radi o channel not|through a public 1
the radi o conmuni cation upits

u%ﬁlephon net wor k anong
! - 80

TRANSMITTING ROUTE REWRITE MEANS

FIG. 29

AREA 2 IN WHICH PHS DATA
COMMUNICATION UNIT 122 [S CAPABLE
OF COMMUNICATING IN SUB-UNIT
DIRECT COMMUNICATION MODE

~
AREA 1 WHICH PHS DATA 7
COMMUNICATION UNIT 121 IS CAPABLE
OF COMMUNICATING IN SUB-UNIT
DIRECT COMMUNICATION MODE ‘ '
\&/

AREA 3 WHICH PHS DATA
COMMUNICATION UNIT 123 IS CAPABLE
OF COMMUNICATING IN SUB-UNIT
DIRECT COMMUNICATION MODE
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installed corresponding to a plurality of di stri but ed dat a

generating units, conprising the steps of: in a region which
at | east one of the plurality of said radio comunication units is
capable of comuni- 5 cating with in said comuni cati on node,
allocating at | east a first radi o conmunication unit to which the
radi 0 conmunication unit transmts data #4420 and a second radio
conmuni cation unit to which the first radi o communi cation unit
transmts data next; and 10 executing conmuni cati on between the
al | ocat ed radi o communi cation units. 18. A

communi cati on nethod according to claim 17, wherei n each of the
plurality of said radio comuni - cation units, 15 fonitors

a state of said first radi o conmuni cat
communi cation route to said '

ts and changes the

trouble is detected in @ commfini cation unit.

19. Atransmtting and recei(vijng unit conhgrising: 2 a data
generating unit for generati a predef LE m hed data; and

a radi o communi cation unit HQ tall ed correspondi ng to the data
generating unit and capabl e of comruni - catiyig in a conmuni cati on

nmode for communicating.

31

FIG. 31A
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25 between term nals using a radi o channel not through a public

t el ephone network, wherein sai d data generating unit

conpri ses, - 81 - :

menory neans for storing at |least a first transm ssion route to a -
first radi o conmunication unit to which the radi o communi cati on unit
transmts data next and a second transm ssiron route to a second
radio 5 communi cation unit to whisghgsaid first radio

comruni cation unit transmts data next, said radio

communi cati on upid .pcl udes, a connecti s for connecting
to other radio pHé DA?E&) ni cati gﬁ;g%v to be di spo@%ﬁﬁﬁpar region in
which 10 c GPYNUAG EAENODN i s en BNECATIN d commub 16N 108de by
referring a conldhi d2li on route stWH&di2%h a nenory UNIT 123neans of said

dat a generati fMi g 20 ansm tti n efyvi ng unit
accordi ng tos%% m 19, %?ér STt r adi o$ g 1 _TrAﬁ?" nunit 15
t P

. ‘ £ - H
i ncl udes, SUB_UNIT D?Rgan D1 g@BlUﬂit‘JbD‘lﬁxétTuu ) m ofy sai d
COMMUN | CAT 1ON COMMUN [ CAT |ON COMMUN | CAT 10N
MODE SETTING  MODE SETTING MODE SETTING
Y Y
DISPATCH CALL TROUBLE OCCURS
TO PHS DATA '
COMMUNICATION  |_go19
UNIT 122
> CALL
3213 ) : o
YE
RESPONSE? 532214
. Mo DATA 1.
$215 A TRANSMITT ING
NO_~" PREDETER-
MINED TIME HAS
ELAPSED?
R — YES ——— aee
. DISPATCH CALL
. TO PHS DATA ~S5216
l COMMUNICATION CALL _
L UNIT 123 w
sp32~]  CALL ACCEPT |
‘ pet- RESPONSE i - Adm— —— s enn 8 ———— e r——— b e o =
| _DATA TRANSMITTING |~S217
DATA )
‘ -
L CUT OFF I-s218 52331  DATA R%EEIV!NG 1
RADIO CHANNEL CUT OFF|  S234-{___DATA STORAGE |
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| CUT OFF_COMPLETED $235 CUgiéFF |
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first radi o comunication unit,
the transm ssi on route to said second transmi ssion route when a
trouble 20 is detected in said first radio comunication unit by

t he nonitoring neans. 21. A data telenetering system and
conmmuni cati on apparatus for useoétﬁ?t&he sanme, substantially as

her ei nbef ore described with reference t ~acconpanyi ng draw ngs.

a changi ng neans for changing
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