2266174 REMOTE MONI TORI NG SYSTEM FOR CONTAI NERS The présent2ﬁ2$5E$E7ZF
relates to a renote nonitoring systemfor containers which t

sinforfmation for ekanple a control command and operation data by a serial
comuni cation system using power |ines, and ts applicable to marine

freezi nggscontainers. In general a renbte nonitoring systemfor containers
conprises a central noni&& 5. e QRENG SYSTEM 7 OX MTAINERS  ni nal
stations. |In such a system connections between the central nonitor and
the sub stations are made and broken due to, for exanple, the naintenance
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container in co nation t rew t n a general conmuni catlon system

since a networ kg gk F@Saiéoﬁ@féie@oHﬂQﬂdtﬁﬂdCGﬂéﬁékEéii&@t@fb%hé sypigm it
can not be applied to the automatic address registration of the termnals
i2n a communi cal¢SnmSNEELE1 bR s yEieh COPL By "POWS LT 1Ngesy SARE O§ contai ners. .

= hd

applicable-to marine freezing containers.

In genéralé a remote monitoring system for containers -
'comp:ises a céntral monitoﬁing dévice'and'a plurality of
A . - sub-terminal stations. 1In such a system, connections
betweén the cent:al monitor'and.thé sub stations.are
made and broken due'to, for example, the maintenance or

the movement of a container.

In general, the central station is installed in an
office in a container yard or in a monitOring place in
an operations room of a ship and the sub stations are -

installed in the container in combination therewith.

In a geheral communication_system, since a neﬁwork
address is settled-upon the configuration of the system;
mit can not be.applied to the automatic.address |
registration of the terminﬁls in a communication system

for the remote monitoring system of COntainers{_



In general, in known systens the registration (log-on) of many and
unspeC|f|ed termnals on the sane network into a central conput er I s made
“in accordance with a communi cation sequence shown in Flg 8. In Fig. 8,
‘when the central conputer issues a |og-on reguest perm ssi on si gnal E .
terminals 1'to n issue |og-on request signal$ Rl to Rn S|nultaneously;r The
| 0og-on signals interfere. with one another on the network. In order o
avoid this interference-irn many cases, delay tines T1 to Tn are set in the

| ffi
becurs 1 or eacht Bodknntesr SR Mifenr pBbeRy Bel 2oatptesasdl 30d MM e
bet ween owner's g5 gGRYSanhEagaRL IS xa&g\iaﬁist G5, SAA! g’ caliany | the

renote nonitori ng In e conta ner ard an e cont al ner

_almays reqUIredlheonanbba&rsgnbahsﬁtarwﬂhcRaa&eiaewhxoeaaaest%dthoathe
communi cati on network or disconnected therefrom Further, it is difficult.

‘to | eave the opgomim@hibhtiba seguanser shewal Lackigogsi ngIan Fag. | @ggivm@rof f
of the container. It is an object of the present .invention to provide a

renot e nnnltor|ﬂgesyeneuaiocompntarnéssueapablegebnameqnastcpbkpibsg@mng on
addresses of term nals in a conmmuni cation networKk.
signal E, terminals 1 ton issue log-on request signals
Rl to Rn simultaneously. The log-on signals interfere .
with one another on.the network. In order to_avoid this
interference in many cases, delay times T1 to Tn are set '\;J”
in the terminals at random. This method is not

efficient since useless time tl1 occurs for'each

communication.

 The freezing container.is basically moved between'owners
of goods, tne container yard and the container ships.
In the remote monitoring in the container yard and the
container ships, it is always required to monitor |
containers which are'newlyrconnected to the
communication network or disconnected therefrom.

. Further, it is difficult to leave the operator of the
container to effect logging'on or logging off of the .

container.

It is an object of the preSent invention to provide a
remote monitoring system for containers capable of
automatically logging-on addresses of terminals in a

communication network.



3 The present invention resides in‘a renote nDnito?ing system for
cont ai ners, |nclud|ng a central nonitoring device having a conputer , and a
comuni cati on devite housed in each container, such that the transmi ssion
of S|gnals bet ween. t he sai d devi ces can be cagrled out by serial
COﬁﬂUﬂICﬁLIOﬂ using a power line, characterized in that |ogging-on and

| oggi ng-off to said central nonitoring device, accordi'ng to the connection
and di sconnection of a saird container to said power |line, can be

acconpl i shed by The pres@it ol Peentich Fesimds (e AMotd HRaYordingai d
contai ner for the purpose of avoiding interference due to signals from
other cont ai ner Syt | fomhéaitadrementimdl uwiitg o icential epditadaped to
det ect non-communi cati on with individual containers and to |log-off a

cont ai ner-- f or V\/rﬁ%‘ﬁ-%t%‘tiétﬁ foreQRRUker catdnsh shaommuniicatddr device

predetern1ned p re ticularly, the comrunication network using
the power |ine S&feﬁ’é)ﬁqb&ﬂﬂﬁﬁ}é‘Q% s&%tﬁi’@é’d% "#S[ﬁi\m f ug
of the'freezing [ necte receptac rmthe h
communi cati on wit e&(;e]gee nﬁ%‘i %e KRS £aorhe %iaﬁqoc""}% ng- on

function by the s'e(i@.'gl' fddiﬁ{drﬁrbﬁim%sqq{& Y| rberéP 'l'leean characterized
in that’ logglng-on and logging-off to said central
monitgring device, acco:ding_to the cqnnecticn and
'disconnection of a said containér to said power line,
.caﬁ be accomplished by the use of a peculiar-number .
(terminal address) of said ‘container for the purpose of
avoiding lnterference due to signals from other
containers, and in which the central monitoring device
is adapted to detect non-communication with individual
containers and to log-off a container for which detected
,non-communigation.has 66ntinued for a predétermined |

peribd.

\ | : Mo#e_paﬁticularly, the communication'network using the
power line data cérrier technique is-structured énd a’
.main béwer plug of the freezing container is connected
to a receptacle to perform the communiéation with the
central monitoring device. Théfautomatic logging-on

function by the identifiéation of the container_using'an



4 identification nunber of the |1SO standard peculiar to the container and
the automatic | oggi ng-off function by continuation of 'the conmmunication

di sabling state forned by di sconnecting the power plug of tHe freezing
container are added.. Wth such a configuragion, an AC 200 V or 400 V line
for- exanple, is used as a -data comunication |line by the power |ine data

' hni ang. I I cat] b de_b f a T
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devi ce takes WoARIhkLEids JAtEnd' 98 M@@%fén‘.?ﬂ{'ﬁgiisﬁgvéeﬁﬁggg%& Aoge

- Wi th a communi cation protocol previously set wt

the basis of tihe dIEGNeslhdEBE pokde HPhg &2 the ££86s8hgconputer. The
conput er processes the data and supplies 1t to an output device. The ‘

~central conmputesntsEinentaré | gddedei ves the nonitoring data for other

contai ners and processes the data. In addition, the container makes

connection and o ' ' -
With such a configuration, an AC 200 V or 400 V line,

- for example, is used as a data'communicatioh line by the
power line'data carrier technique and mutual
.cémmunicatioh can be made by means of‘a master mbdem

device and a Slavé modem device each including a pdwer

line data carrier interface.

‘A central chputer 5ystém issues a monitoring command_of
é'designated container to the maétér modém device and

. the.master modem device takes up monitdring_data frqh a
freezer controller in accordance with a communication
'p:otoéol preyioﬁsly set with the slave modem_dévicelqn-'

the basis of the command to transmit the data to the

evice on .

_central computer. The computer prbcessés'the'data and A

supplies it to an output device. The central computer
| sequentially receives the honitdring data for other

containers and pfoqesses the data.

In addition, the container"makes'connédtidn and

disconnection with AC lines in response to mbvement of



di.sconnection with AC lines in response to novement of - 5 cargoes in the
container yard or the container ship and the |oggi ng-on and off processes
can be'made to the central conputer systen1autonat|cally and eff|C|entIy by
ut|I|2|ng the peculiar identification nunbers3of the containers. By neans
of the pggsent I nvention, unskillful conputer operation by the container
operator 1s renp%2Edand %hetbﬂeﬁaﬂtéhnﬁérYGHQ exnbhe ﬁ%ﬂt?bﬁ?ﬁgshﬁPtHEd
connection and dISCO nection of. the. free2|ng contalne% | so reﬂnved SO
4 g Pd bhe

that Ti st akes Ey ?ﬁe BFE+ AP 5PN AR HREE| PAPASERES afidRt 8i 18 and -of f
bl ock i agr am S HERRRERE hggﬁsﬁﬁ%ﬂggﬁéﬁ%ﬂ? aheBEafELE fRRchEY e Ebinud bE °
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di agram show ng en I'guratton of a nbdemin a conmmni cation
interface of FlgcoﬁtafhgrSS i's a | ogging-on sequence chart in the case of a
singl e unregi stered contalner Flg 4 is a | ogging-on sequence chart in the
case of tmo .
By means of the present'invention,'unskillful computer
operation by the - container operator is removed and the
operation for the remote monitoring in the connection
and disconnection of the freezing container is also |
~ removed so that mistakes by the operator can be

eliminated and the_logging-on and off processes to the

' remote monitoring system can be made exactly.

Fig. 1 is_ a block diagram showing the configuration of a
remote monitoring system for freezing containers |

according to the present invention;

Fig. 2 is a block diagram showing the internal
L ~configuration of a modem in a communication interface of
| Fig. 1; |

Fig. 3 is a logging-on sequence chart in the case of a

.single'unregistered container;

Fig. 4.is.a logging-on seqnence.chart in the case of two

unregietered containers;



unr egi stered cont ai ners; 6 Fig. 5 is a diagram show ng comruni cation-
data in Figs 3.and 4; Fig. 6 is a flow chart show ng the progran1of a

m croconputer included in a master nodem device of Fig. '1; Fig. 7is a

di agram showi ng a peculiar nunber of a container; and Fig. 8 is a
conventional comunication sequence chart-. 6Fig. 1 is a block dlagrahy
showi ng the configuration of a renote nonitoring systemfor marine fr&ezing:
contai ners according to-the present invention. The system uses AC 200 V or
400.V power Ilng 109 gs a data-conmuni cation |line by the power |ine data
carrier techni ft8: Snit BARIESAEROVANGo FoOTINNicakddn Bataedms Fifgsa

mast er nDdeN1d V|c§ %03 and a sl ave nmodem device 106 - each including a power
‘line data carr érface. A central conputer 102 issues a nonitoring
command for a designated container 105 to the naster nodem device 103. The .
mast er device 103 takes nonitoringdata froma - :

Fig. 6 is a £flow chart showing the program of a
microcomputer included in a master modem dewice_of Fig.

1;

lFig 7 is a diagram showing a peculiar number of a

container; and | L NG
Fig. 8 is a conventionalIcommunication sequence chart.

Fig. 1 is a block diagram showing the configuration of a.
remote monitoring system for marine freeZing containers

according to the present invention.

The system uses AC 200 V or 400 v power line 109 as a

data communication line by the power line data carrier -
technique, and mutual communication can be made by means |
of a master modem device 103 and a slave modem device

106 each including a.power line data-carrier interface.

A central computer 102 issues a monitoring command for a
designated container 105 to,the'master modem device

103. The master device 103 takes monitoring data from a
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7 freezing controller 107 in accordance with a comunication protocol
established with the slave nodem device 106 on the basis of the command and
transnits the data to the central computer system 102. The central conputer
system 102 processes the dat-a and supplies th@ processed data to an output
devi ce 1Q4. The central conputer system 102 can receive the nonitoring data

of other containgreez@ng contrbller 309censavebraandepwensa the data.
Cont ai ners are connected to or di sconnected from AC |ine due to novenent of

cargdes in the coomamuntécaydon protbeoltosssabiishbdpwith the piayenmodﬁmtenl
I dentification nunbers peculiar to the containers are used in the .
connection and t8evilicecdfbeon thet bapésf ofntheecbongndgand prevesd tgnghehe
| oggi ng-of f process for the central conputer system 102 automatical | and
efficiently. Thedpkrd®er Ehef censrads compPRSaENEYBEPR 1083 aFher FENERK

nmodem devi ce 106 for use in conmunication are the sane agg have &A :
fol | owi ng functlSﬁmPPﬁeFl§Ys§°mtFQﬁsRFQgﬁﬁﬁeﬁthPe 8tp agf §yPRl efhtpﬁe

central conputer sten1 0 he free roll 107, are t hr ough
an R8232C InterfBE csﬁsaﬁ aéﬁpp% an ou E 104. %he ce”%ral

computer system 102 can réceive the monitoring data Qf
other containers 105a’ and 105b’ successively and

process the data.

Containers are connected to or disconnected from AC line
‘due to movement of cargoes in the container yard or the

container ship.

In the present system, identification numbers peculiar
' to the containers are used in the 6dnnécﬁion-and the

disconnection to perform the logging-on process and the

loggin§-0£f process for the central computer system 102

automatically and efficiently.

' The hardware of the master modem device 103 ahd'the'
slave ﬁodém devide 106 for use in communication are the
.same and have the foiloﬁing fuhctio#l In Fig. 2, |

_ transmission and receipt of data with the central
cdmputer.system'ioz or the freezing controller 107 are

made through an R§232C interfaqe by one-chip



8 microconputer 111. Conmunication between the master nodem device 103-and .
the slave nodem device 106 is made by frequency nodul ating serial data
produced froma TxD term nal of the one-chip mcroconputer 111 by a
hi.gh-frequency nodul-ator 112 and supplying ghe nodul-ated signal fromthe
nmodul at or 112 through a transmission anplifier 113, a hi gh-frequency\.r

transforner-1hﬁcgb&6ﬁ$hEéEQP?PPy'@aﬂﬁ§ﬁiEgeﬂgﬁSﬁéf&é??ﬂgﬂigﬁggﬁgic szer

connector 108 of the freezing container to the power R,

supply.  This modumldési¢é ane¥yi dh@dthe §1avel mblemsaavLcaveen dsvinags 106
connected to the power line 109 and is further transmtted through the
power connect dy lDSsqiendy médukatinignseevareddtd, prbdubeghttonqaenspy
bypass condenser 115, the high-frequency transformer 114 and a received
signal anplifitermimk & theroone s¢hip Ini/c roctmpebewett tdbynao t he ori gi nal
serial data and be supplied to receive termnal RxD of the one-chip _
nmi cr oconput er high-foemueren nedubartan 71 k2 A tsupplying athednedul atedi gnal

fromthe power |ine 109 separate fromthe received data and the detected
signal is supﬁ¥5ﬂ§i(ﬁgqﬂa{hﬁywﬁégi?ﬁ%Fokﬁ%ﬁﬁhﬁﬁuﬁﬁjé trangmiesiandem

control progr AR led & 11EE PR G N QuéndP CRRALE AL F, RS o7 modem
' high-frequency bypass condenser 115 and-a power
ccnneétot 108 of the freezing_contéiner to the power
'lihe 109 of Ad'power supply. This signal is transﬁitted :
to &ll of the'slavé'quem aevices-lcﬁ_cénnecped to tﬁe -
power line 109 and is further transmitted through the
power connector 108 of the slave modam device 106, the
high-frequency bypass condenser 115, the high-frequency
transfdrmer_li4 and a réceived signa1 amplifief 116 to a
demodulator 117 to be converted into the original serial
data and be supplied tO'receive terminal RxD'of the
“'one-chip-mi¢rocomputer 111, The_demodulétoi 117'can:
detect a data modulatioﬁ'signal frbm the power line 109
séparately frbm the received data and the detected - k;J
signal ;s supplied to tﬁe'one;chib_microdomputer 111. A
master mddem confrol;program 119.is incorporated into a
modem té'form-the ﬁaQter m0dem'déviée 103 and a siéve
mddem control program 120 is incorporated into.a modem
to form the slave modem device‘los. The ﬁodﬁlator 112

and the demodulator 117 can utilize various modulation

and demodulation methods;



modem control program 120 is incorporated into a nodemto formthe slave
nodem devi ce 106. The nodulator 112 and the denodul ator 117 can utilize
yarious nodul ati on and denodul ati on nethods. 9 Figs. 3 and 4 show the

| oggi ng-on sequence using the nodem Fig. 5%hows operation codes and
transferidata formats between.the nodens. Fig. 6 is a programflow chart of
t he. mast er nodem device. Fig. 3 shows the | oggi ng-on sequence in the case
where only one container -i's connected to AC power ‘source. The central
conpuater syst emriQys.pes gt calshow s NidgRyiimy-idre swmptencemdemglicthiee 203 a
| oggi ng command LC for detiecting contai ners- 105, 105a and 105b connected
newly to AC | i nemodé€fhe riisg.erS refua chpexatikos qasies \and Hizansfism R tahd
transmits a | oggi ng-on request inquiry conmand E to. AC |line constituting
the comuni cati diermatsorhetwenr thawodanem did.cd 106 & Rrograhrdftered
cont ai.ner which has received the command E returns a response signal R The
“cont ai ner. nunberchartaRfedche Baftay gipdek datt e naster nodem device 103
can detect the container nunber. The nmaster nodem device 103 transnits the

| oggi ng-on request LR to the central conputer system '

Fig. 3 shows the logging-on sequence-ip the case where
only one qdntainer.is connected to AC power source. The
: -central computer system 102 periqdicélly transmits to
the master modem device 203 a logging command LC for
defecting'containers 105, 105a and 105b congected neﬁly
to AC line. ihe'master.modem'dévice 103 receive this
command and_transﬁits a logging—on'request inquiry
command E to AC line cdhstituting the communidétion
network. The siave modem device 106 fbr an unregistered
container which has received the command E returns a
response siénal R. The container number is added_in'ﬁhe
signal R and ﬁhe master modém_device 103 can detect the
_container numbef.' The master ﬁodem device 103 transmits
W the logging-on request LR to the central computer system
102 and-thelcenttal.compﬁter system 102 transmits a
log-on permission résponse_DN'fo,the modém, jihg ﬁaster
modem device 103 transmits_a'logging on comﬁletioﬁ
notification LP to the slave modem device 106 and
conséqnently thé slave modem device 106'confirms.that

the logging-on has been made'in,thé central compﬁter



102 and the central conputer system 102 transmts a | og-on perm ssion
response DN to the nodem The master nodem device 103 transmits a | ogging
on conpletion notification LP to the slave nodem device 106 'and e
consegnently the slave nodem devi ce 106 cogﬁtrns that the | ogging-on has
been made in the central conput-er 10 sy m 102. Subsequently, tRQe '

sl ave nnden1deV| transmits the data.peculiar to_the container tﬁrongh
the master m)aé’ﬁ] qg’ez 10% SIRe Y raﬁﬂo e rmadan 4fVee b’;pﬁreans of

t he- cont ai ner a on 1.D ete a serie |ng on
sequence. Thgfga tmg% % Ffte?‘rﬁ o%aagmed §e RS ?‘H’ riﬁealge%ntcaoirﬂﬁﬁ @H‘?

nmoni tori ng pegadigsal ddha tgRle S YL t | .
di agram SﬁOWI r%gggche@dg\ggﬁmng on cgglgeﬁge&l n tﬁgg%%%% %?ngg%tef %Fs?el{‘y of -

new cont ai Ner 302 ®yC ANt ¥ theeditined 1. tﬂ“ %é@%réﬁlﬂﬁéﬁcﬁ 1 obl em

as follows. The containers 1 and 2 transmt the |ogging-on request Rin

response to the koyplegern ERHE JfNUSJ g-In RGBS Mi¥Bafter

si mul taneously and consequently the contai ner nunber can not be detected

because of intaef dogged on idontddiner nbkes ricamfericatdion for
_monitOringtperiodically by the central computer system

102.

Fig. 4 is a diagram showing the'logging—onisequenoe in x;)
" the casedwhere a.plurality offnew_containers'are '
connected'to AC'line 'in this case, there’ is a problem

asrfollows. The containers 1 and 2 transmit the
logging-on request R in response to the logging-on
request inquiry E of the master modem simultaneously and
consequently the container number can_not be detected
‘because of interference of the data. The interference
of data can be detected by the received state of a start
-code STx, an end code ETx, a bit error'detection check'
‘code or the like shown in the data fcrmat of Fig. ‘5 . "!J
Even when data can: not be received exactly, the one-chip
microcomputer 111 of the master modem device 103 can

'detect the high-frequency signal on the Ac line and |
detect that at least one or'more-new containers have
transmitted the logging-on'request'response R{ The

master modem device 103 enters into_alsearch.sequence

immediately after the detection. The search sequence is



of *datd can be detected by the received state of a start code STx, an end
code ETx, a bit error detection check code or the like shown in the data
format of Fig. 5. Even when data can not be received exactly, the one-chip
m.croconputer 111 of the naster nnden1device'1b§ can detect the

hi gh- fredwency signal on the AC |line and detect that at |east one or nore
new cont ai ners hRRFEPEMeG PR clhe hRaF by P hgtRM PRRUELAIT raphRg o R the

mast er. nodem devi ce 103 enters into ear ch sequepc i medi at el y after the
detection.  The sCORTHREH cnlbee ROcUlAY (BRIRSE GIF (1RE FRPAGIE B
pecul i ar- nunber g £ contal  pecul iar n r the container is
specified by I Soé%%%%%ggh%gmrf#% #gg gs SL#P]%W%O“G’EI?; g'ao‘%:'or-rpany owni ng the
contai ner,. and an individual container serial nunber, can be used to
recogni ze the individual containers: The present invention ains to make the -

search sequence offd Chsdd | ¥z £ScSRMEYy | Skl the AdMatpdLCtian £ the

interference, the master nodem device 103 first inquires by a first search

command S whet hisid v ORI AGRtdAPvé N it 41 snekid ) dunly wsddresd digit

equal to "1" exists or not. If there is no response, the device 103"

i nqui res by a searedoquizenchélindiwideal tdeitaisers.coTis neresent a

| invention aimé to make.the search sequénce efficiently.

 As_shown:in Fig. 4, after detection of the interference,

thé_ﬁaster modem device.103 first inqﬁi:es by a fi:st

‘search command's11 whether a container having in_its

serial number a first digit éqﬁai to "1" exists or not.
If there is no response, the device 103 inquires_by a
sgarch command 812 whethe; there ié a_contaiher with a

. serial number of which the first digit is "2". Fig. 4

shows the case where two containers have ?2“ in the
first digit énd sinée the logging-on'request responses R
are issued simﬁltaﬁeously, interfe;ence.is'agéin
detected by the master modem device 103. .Wheﬁ the

ng ' | .interference is detected; thé container number for

| séardh is carried and a seaéch command §,, having the

first digit *2* and the second digit n1® and so on, is
issued. In_the.éxamplefof Fig;_4, when the second digit
is "5") the slave modem_lQG of fhelcontainer serial

- number includes “25# will first transmit_the.logging-qn

request response



R ¥

- serial nunber .of which the first digit is "2". Fig. 4 shows the case where .
two containers have "2" in the first digit and since the Ioggrng on' r equest
‘responses R are issued sinultaneously, interference is again detected by
- the master .nodem devi ce 103. Wen the |nterf§rence is detected, the
~ cont ai ner. nunber f.or search is carried and asearch command [err] haurngh,
the first .digi n h ec "1". and s I ssued IT the
‘exanpl e of Frgk 3£°w%e ?hghéec%ﬁ%ediappeﬁ%def%ce q@%e°§Phﬁ@%ﬂxﬁ§ﬁ?ﬁﬂ§(ﬁ
t he-cont ai ner nu in des nsnrt .t he
82hbel yNUMigel %q;% & st SERT m\g' figi3St er enﬁgélrhz(?e\ﬁh@e 103

| oggi ng- on request response Sne"and 't he “mas

can then recei ygcaxaskl hunbdhuse LS BRSLEAERISHLINARAY T RHAON 2 the
u

pecul i ar nunber of the container included in the response

subsequent sequespenss Rhe TABEsabskhabnicnsthaeRtceVigushy- @%ﬁ&rbﬁe@h&§§e
where ‘a.single container is connected. The search sequence is continued

until the respbnsth® premidhelgt-descrhbieth t@6ei whexachl gingtei ved by _
carrying the container nunber while detecting the response fron1the slave
modem 106. | f cqoteinﬁerSannaented with :

The search sequence.is'continued until the response.R
from the slave modem 106 is exactly received by carrying .
the container number while" detecting the response from \;)'
the.slave modem 106. If two_or more containers_with' |
identical setial numbers ane detected, the'search is
continuedlueing the-company code portion of the
container nnnbers. The seerch of'the_code'for each
oonﬁeny of the peouliar number of the.container is made
' byione previousiy registered character_of_alphabetic

letter.

As deecribed above, in the present”eyetem'the peculiat _
number of the container is not used as data for the . L*’
‘container search but is used for avoidance of

interference upon request of the logging on. The logged .

on container_enters into the ordinary interval |

monitoring mode. -

When the-conteiner-is disconnected from the AC power

soutce, the communication for the monitoring is normally



a

i dentical serial nunbers are detected, the search i s continued usi ng the
conpany code portion of the container nunbers. The search of the code for -
each conpany of the peculiar nunber of the container is nmade by one
preV|oust regi stered character of al phabeticihetter. As described above,

in the pggsent system the peculiar nunber of the container is not used as

data for he conlfbBgsisea’ ¢hobbbgksnaiahal AL $AIGCHRLRNLE" f o once

upon request of the |oggi'ng-on on contalner enters_ into the .

ordi mary intervatofiephtieal merrradeix&\heelhbg eqat aéﬂekaiscehﬁﬁeaﬁes?e@ew om
t he AC power source, the communication for the nonitoring is normally. 13

i mpossi bl-e (no respobanyedsdthkerethissestat eontatneki AuRBekor ®hibxed tine,
the central conputer system 102 cancels the registered contai ner nunber.
Thi s oper at:i on i epezabilohoggi ngmefif LoFgengrofént - system can be used even
for automatic |ogging-on of the termnals of the systen1haV|ng a dedlcated
connunlcatlon line without: use of the nnden1deV|ce :

The present system can be used even for automatlc
logging-on of the terminals of the system having a
_ dedicated communication line without use of the modem

dgvice.
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14 CLAIMS: 1. ‘A renpte nmonitoring system for containers, i-ncl udi*ng*a
central nonitoring device having a conputer , conmuni cati on device
housed in each container, such that the transn?ggrgﬁ\BTL§Tgna+sibeImeen t he.
sai d devi ces can be'carried out by serial gommu ‘mﬂ’ power, |i ne,
characterized in that |ogging-on and | oggi ﬂm’m#@ﬂm norf or i ng
devi ce, accorgiga Eo t he connection and dlsconnectlbn s contalner
to said power can- be acconplished by the use of a pecullar nunber

(term nal address) of said container for the purpose of avoiding
interference due to signals fromother containers, and in which the central

moni toring device A SRy %ﬂi‘tdi%lrﬁg‘?ts{s@bnpmr&&?édi%f’! t iy Adddid4 i@l

containers and to.log-off a container for which detected non-comruni cation

“has continued of @ent Haledmirdriytiay @yvivk Havile dmpardmi,mthd mclaim 1,
in which the central nonitoring device is adapted to detect interference -
bet ween si gnalcommuarhcatd. oy deriece hhwetkeis ieach |aptal qencehwle, thak
detection of such-interference to interrogate the containers on the basis

of possible ‘the transmission O6f signals between the said devices can
be carried out by serial communication using a power
line, characterized in that logging-on and 1oggingf0ff

to said central monitoring device, . according to the

?

" connection and disconnection of a said container to said \_)'

power 1ine, can be accomplished by the use of a peculiar
'number'(terminal address) of said container for the -
puroose of avoiding interference due to signals from
. other containers,'and'in which_the*centrai monitoring
device is adapted to detect non;communication with
individual'containers and to log-off a container for
which detected non-communication has continued for a -

predetermined period.

2. The system.claimed in claim 1, in which the central -\~

monitoring'device is adapted to detect interference
between signals from-two or morelcontainers in allog-on
procedure, on detection-of.such.interference to
interrogatelthe containers on the basis of possible
addresses'thereof,.and to log-on the containers |

| individually on detection of different actuai addresses .

. thereof, resuiting from such interrogation.
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-addresses thereof, and to | og-on the containers individually on detection
of different actual addresses thereof, resulting fromsuch interrogation.
15 3. "The system*claimed in claim 1, or 2 in which t
device canprises a nodem 4. A renote nonitonsng syst Hmﬂ:]mﬂglﬂ IH;
substanULaIIy as herein described with reference to figures of*t
,acconpanylng dramﬁngs .

3. The system claimed in claim 1, or 2 in which the

communication device comprises a moden.

4. A remote monitoring system-for containers,'
- substantially as herein described with reference to

figures ‘1 to 7 of the accompanying drawings.




