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SPECI +I 'CATI'ON 1. TI TLE OF THE | NVENTI ON REMOTE MONI TORI NG SYSTEM FOR
CONTAI NERS 5 2.».FIELD OF THE I NVENTI ON AND RELATED ART. .STATEMENT The
present _invention relates to a renote nonitoring system for ¢ontdinerts

whi ch tgansnits information such as a control command and an operation data.
by a serial communication system using pompr_lines'and is applicable to 10
a marine freezing container or the |like. Generally, the renpte nonitoring
system for. contai ners coriprises a central- nonitoring device, a key termna
station and a plurality of sub term nrPEGIRBEGAPN I n such a system if
connections anong the key station and 15 the sub stations are. =~

di sconnect ed- due to, for exanple, the nmaintenance or the novenent of a

container, a te-_ registrati.on cess (for exanple, starting of the central
nonitoring de ch}sghe5%e§hgtég&%NTéﬁﬂ the sub stations) is made for all of

the sub stations, 20 ' ety ion is installed
in an office-in a cont a'REMOTE i N 11 & g‘ﬁétﬁﬁ%ﬁ?oﬁ@ H—ah operation
room of a ship and the sub stations are installed in the container in

conbi nation therew th. ' - Accordingly, since a distance between the
key -5 . 2. FIELD OF THE INVENTION AND RELATED ART STATEMENT

The present;invention relates to a remote
monitoring system fbr containers which transmits information

such as a control command and an operation data by a serial

U/ _ communication system using power lines and is applicable to !

10 a marine freezing container or the like.

L

Generally, tﬁe remote monitoring System for
containefs comprisés a central monitoring de?ice, a key
- terminal sfation and a plurality of sub terminal stafions.
 in.such a system, if connections among the key station and

.15 _ the sub sfations are disconnected due'to.'fof example, the
maintenance or the movement of a container, a re- |
registration process (for example, starting of the central

-monitoring device,'the Key station and the sub statioﬁs)lis
made for all of the sub stétions,

20 In general, the key station is installed in an
office in a containéf yard or in a monitoring.place in an
operation room of a ship and the sub stations are instailed
in the container in combination fherewith. . |

Accordingly; since a distancé between the key
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| station and each of the sub termnal stations is far,-the key ,

nd the sub stations can not establish the transm ssjon start
sinmul taneously. This is the sane even in a tenporary )
tion due to the novenent 5 of the ¢ontainer .or the mai nt ergnce.

a very large processing tine to inplenent the registration of the

nal stations in the key termnal station in the restoration for.
rary di sconnection of the sub term nal stations. On the other 10

or nore transm ssion |lines such as At and B lines are fornmed in
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ion of the terninals in the communication systemof 20 . the

ni 1%k i HHtf SSRTEM AT AnethonPad MEPRABFCt he present invention. "

. the registrétiqn'of the sub terminal stations in the key"
terminal station in.the restoratibn for'the teﬁporary |
disconnection of the sub terminal stafiqnsQ On the other

“hand, since the povwer line is used as transmission means,fi‘
is considered that two or more-fr#ﬁsmiSSion-1ines such as;Ai
and B lines are_formed'in the same power line. In such a
case, The A ahd B iines are @edic#ted.to only the respecti#e
tran#missi6n7for the respective sub stations connected to
the respéctiye.corresponding lines. | |

- Further, in a generéi communication SYStem,'sinCe
a nétwork'address is settled upon’the cdnfiguration of the
sfstem,'it can not be applied to the autom#tic address
_registration of the terminals in the communication system of

the remote mohitoring-system for the containers of the

present invention.
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It takes a very large processing time to implement
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The freezing container is basically noved anong owners$ of ‘goods, the’

contai ner yard and,.t he.container ships. Accordingly, in the renote
ronitofing in the container yard and*the contai ner ships, it is always
require@to nonitor containers which are new ygsconnected to the -

comuni cation network or disconnected therefrom Further it is difficult to

| eave the operator of ffie GUUAIMLI:aIHe: LR0bALIERLEY AbvbECafiBAA NCT -

The present invention resi‘des in‘a renote nmonitoring syStemfor confainers
including. a centr Jungdiyl (oF igebadsVithe cdnkhinaki {¥raf ahar gheabokeyinkat i ons
for communication control, and a plurality of subterm nal stations for
respective.cont ai mérips. Whvcziordingly, adanthel aemotesmgniksrbagwtanthbe key
station and the substation can be carried out by serial comunication using
a power |ine, charcantaines yard laad daehcoatdirey shipsonifindiscatways
substation, .constituting a signal transm ssion |ine system are capable of
storing a respect iRPEVEHd thoa Mo teFnsentadasrEahighsare 3eWivarPBRSChBRe

than two of said si | transm ssi,on |ine systeng,are conpected to.a
common power || ne £ Lt I SAEL GBS HOE S AEn AL AL PBREC U8 EBEXBEFPPed
out by si mul t aneoys, ibidd 33 QN 4932 «PRUCH obbBE £n8"p§AERILE KR
station is adapte 0 storgd the régi stration nunmber of~eac sar
.substatlon_er a’ RiRielisled @%ﬁmake.registration of the_container{

The present invention resides in a remote monitoring.
U _ system for.containers inéluding a central monitoring
_dévice, a pluralify of te;minal key stations for
communication control, and a plurality of subterminal
étations for'respective containers,.wherein the
transmission of-éignals between the key'station and the-
-éubstation can be carried out by serial communication
using a power line, characterized in that each said key
station and each substatioh, constituﬁing a signal
trﬁnsmission line system, are capablé of std:ing a
' ?espective_registration_number.peculiar to said
_éubstation,'mo;e than two of.said'signal:tfansmission.
iine systemsrare'connected to a common power line so
that fheir respective communications can be cairied out
by simultaneous utilization of said power liné, and each
.said key station is adapfed to stored the;registratiod

- number of each said substation for a predetermined



4. perlod of time if said substatlon S dlsconnected frdn1sa|d I1ne and t,0
return the conmmuni cation state to that before the disconnection of said
substati-on if said substation is reconnected to said line within said_
period of time. Wth such a configuration, tbé pecul i ar. nunber of theegub
term nal station being in connunlcatlon is stored in the key terminal”

Station and  he,dGH 1BE | Alnd ot ORI (i 1 S0 Sl destgal. @té}&on s
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restoration toddwa qrio!rwaaafa W&ﬁl | e s&&ﬁx@u%@fow@a& t@&uenwe

re-registration process in the re-connection of "any of the key term nal

station and theefidrd efie rils somiddion AL tdHia tduBstati i def dQidleci de
whether it is the ordinary initial registration or not, the registration

nunber (serial subdtEtion iseakeonhddised cp Haiad i ldmeuwntbchin ssaidred in the
key station and the sub station so that conmunicati on between the key '
station and th®eripdief iWmean be realized wi'thout confusion even though
two or nmore transmission line systems are constituted on the same |ine.

Further, the key stvﬂt‘?rbrF%qtbraescquf‘ei?‘é@?tQ’&thrﬁﬁﬁiﬂr &% ByPax Pt at i on

until a predet%{m tterminal station being in communication is

stored in the key_terminal station and the information
representing that the-sub terminal station is in
--communication is ‘stored in the sub terminal station'so
that the restoration to the ordinary communication state ‘;J
'can be made without the re-registration process in the
re-connection of any of the key terminal station and the
sub terminal.station, at this time, in order to decide:
whether it is the ordinary initial registration or not,
the registration number (serial number) is used and the.
registration number is stored in the key station and the
sub station so that communication’between the key
station and'the sub station'can be realized without
confusion even though two or more transmission linei
systems are constituted on the same line. |
Further, the key station stores-the registration

number of the suh.station until*adpredetermined_time
elapses even if the sub station is disconnected fron-the
transmission line and when the sub station is
re-connected to the transmission line within'the
predetermined time, the communication state is restored

to the state before the disconnection so that the



elapses even if the sub station is disconnected fron1the ttansnission |ine
and when the sub st.atien is re-connected to the transmssion line within
fihe predeternined tine, the communication state ,is restored to.the state

bef ore ¥pe .di sconnection so that the 5 restqgatlon fromthe tenporary

di sconnection such as the anenent of the container and the maintenance and
the re-communi cat i Qiy iy eo m%? & Al Rg 6.k

obtai ned. (a) The restoratio ron1t ary gsg%onﬁe |on sugh %?%

movenent of the coidvainiait aml tHe d&iﬂi@i@%@:&a%ﬂet heiheshaiedNanal kaa can
be made autonmatical ly and hi gh-speed operation can be achieved. (b) Even:

t hough two or nor ecet~camsmirdiati dr rars e eeanatomattiichllegd on the sane

| ine, the nornmal communication can be nmade and the constitution of the
transmission line is ﬂ&@(ﬁﬂﬂhﬂﬁﬂﬂ&jdﬁfadts\dna oytatiaed. of the power |ine
system |In practice, AC 200 V or 400 V line, for exanple, is used as a data
comunication |ine by e Thewdiestoratdan, from the temperayy Shdcennegtion

connunlcatlon can be made nmeans of a nmaster nbdem device and a sl ave
moden ch as the movement of the container and the

_maintenance and the re-communication can be made
automaticélly and high-sbeed operation can be ‘achieved.
- (b) Even though two or more transmission line :
systéms'are constituted on the same line, the ndrmal
N\ : - .éommunication'can;be made and the constitution of the
transmission line is not céntrolled by'thé wiring staté'
of the ﬁower line system;
In practice, AC 260 V- or 400 V'line, for example, is
] used_as a data communication line by the power line data
carrier technique and mutual communication can be made
by means of a_maéte: moéem device and a slave moden
deficé each inc;udihg a pwoef line data carrier'.
interface. The central computer 3ystem issﬁes a
monitoring'command of a designated 6ontainer_to-the
maséer modem device and the master modem device takes up
a monitoriné déta from é freezer controller in
accordance with a communication protoco; previously set.
with the slave modem device on the basis of the command
to transmit fhe_data to the computer. The computer
processes the data and supplies it to an output device.
The computer sequentialiy receives the monitoring data

for other containers and processes the data.



devi ce each including a pwer line data carrier i Nterface. ‘The Tentral
conputer systemissues a nonitoring command of a designated,container to

t he master nodem device and the. nadter nodem device takes up a nonitoring
data froma freezer controller in accordance Mith a communication pr oiggcol
previously set. with the slave nodem device on the basis of the command to

transmt the data t ! g GoTRYl ely The COTRULCY AAC 338 i dala and

supplies it to an odtp Siots. Thfe conput er sequentialrly recelves the

moni toring dat aai%o%*asru%nk&'tmerﬁ 40t 5L F8PoEe 1Y Fovendht

addi ti on, the contai ner nmakes connecti on and dlsconnectlon with AC Ilnes in

response to novegRdbes! imAtHheeTontaihRrCyalrd B thad doWtaliR @Hig eia ship
and the | ogging on and off processes can be made to the central conputer = .

syst em aut omat i ¢alel ¥ ogyed nef fonCiatid lof £oprivicielsisaisngamh depemde &0 the
identification nunbers of the containers. Unskillful conputer operation by
t he. cont ai ner open&tal icompatercdystem hatopatdciaddyf and lof fisiendly by
monitoring in the connection .and disconnection of the freezing container is
al so renoved souﬁﬁéﬁzﬁmgtgmgspppuliar identification numbers of the

containers..

Unskillfol computer operation by“the'container
operator is removed and the operation for the remote
monitoring in the connection and disconneotion of the
freezing container is also removed so that mistakes by “-dn
the operator can be excluded and the logging on and off_
processes to the remote monitoring system of the
ffreezing'oontainer oan be made exaotly,

 BRIEF DESCRIPTION OF THE _DRAWINGSI

Fig.1 is a block diagram sﬁowing a configuration of
a first embodimeot-of the present invention;-

Fig. 2 is a block diagram showing a'oaSe'where two
transmission lines are mixed on the sameisignai'.
transmission 1ine} _ .:

Fig. 3 is a timing chart showing the communication .
process in Fig i; -
| Fig. 1 is a block diagram showing a configuration of
a first embodiment of the present invention.' In Fig.l1,
.numerai 1 denotes a.central monitoring device; 2 a

-.compﬁter system, 3 a key station A, 4'a keg station B, 5
a sub statioo No. 1, 6 a’cootsiner No. 1, 7 a sub

station No. 2, 8 a container No. 2, 9 a power line
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Ihe operator can be excluded and the | ogging on and of f processes to the
renote nonitoring.systemof the freezing container can be nade exactly.
BRI EF DESCRI PTION OF THE DRAWNGS Fig.1 is a bl ock di agram showi ng a
configukation of a first enbodinent of the pre§ent invention; Fig. 2is a
bl ock di.agram showi ng a case where two transmi ssion |ines are nixed on the

- sane si gnal ”a”SE}/éébe” all 18 o gowerFline sy#:érg 113 i$ é‘bsfﬁﬁn é“%aéf&‘it

showi ng t he conmmunf cati on’ proces ock di agram
showi ng a confi gueatugnaogoﬁtﬁiﬁak ﬁabogll n?@hOéﬁ*@c&éf&@%l nyenfdop. In
Fig.1l, nuneral 1 denotes a central nDnltorlng device, 2 a conputer system
3 a key station AcoAtailiey Nbatupn B, 5 a sub station No. 1, 6 a container
No. 1, 7 a sub station No. 2, 8 a container No. 2, 9 a power line 7
system A, 10 a power Fige 2yshewsBa é¢dsa whbrstaiprmmatitﬁ ofi2 a cont ai ner
No. 3, 13 a sub station No. 4, 14 a container No. 4. Fig. 2 shows a case
where a pluralitytsensmiagshpasibnesi ace mixedi qrdthe same shime |amd Rigl R g.
3 | = | _ _ o )

is a timing chart of the embodiment shown in Fig. 1. 1In

F‘ig. 2,



Is a timng chart of the enbodi nent shown in Fig. 1. In Fig. 2, * nuneral
15 denotes a sub station No. 1A, 16 a container No. 1A 17 a sub station
No. 3A, 18 a container No. 3A -and 19 a common power |ine system In Figs.
-1 to 3, registration and deletion of a 5 egi stration nunber are. ﬁh@e by
the central nonitoring device 1 and storagéi%ﬂata backup) of the
regi-stration nunber is nmade by the key stations 3 and 4 and the sub

- stations 5, 7, 11 and 13. Wien the sub stations 5, 7, 11 and 13 are first
10 connenumelrasl hSedehe tpscacsud sftat inewNoonreGt il @ Tonteckarr fNo. each
monitoring cycle fromthe central nonitoring device 1, the connection.

bet ween t helkeyl%t &t FBhss3aih@naNgnd 3dhe 18ulg coatiadmerc Ao .h@lactaral dd At
this tine, the key stations 3 and 4 and the sub stations 5, 7, 11 and 13"
store the s&pEMIB P°“F§g#éPFaﬁyéﬁeWUnber Mor e partlcularly, when t he

regi stration-nunber bet ween t he key

‘station 3 and the sub?Et g%gr&r.'n geclp kfé”??rggts?{r;@ @selterfe‘%t?fstadtlon -
Thereaft . HREs 3¢Pa3hah: BBmBst  ArBepdRE BR.d YR OH MDA o 20
B ~device 1 and storage (data backup) of the registration '
number is made by the key stations 3 and 4 and the sub
stations 5, 7, 1 and 13. | |
When.the sub stations 5, 7, 11 and 13 are first
10. connected, since the presence of a new connection is éhgckeg.ﬂgé
for each monitoring cycle from the central monitoring device
1, the connection between the kei.statiothS ﬁnd 4 and the
sub statidns_can be achieved. At this time, ihe key stations
3 and 4 and the sub Stationé 5, 7, 11 and 13 store the éame
15 registration number. More particularly, when the
registration number is determined as, for example, 001
between the key station 3 and the sub station 5, the key
station 3 stores the sub station of 001 and the sub station
-5 stores 001 as.its own regisfration numberu _ o -~f
20 - Thereafter, this registration.nﬁmber is used to ~
'pefform_transmission.-
At this time, if the No. 1 sub station 5 is
disconnected due to:any.reason; the key station A3 does not

cancel the registfation number of the No. 1 sub station 5

25 until a predetermined time T, has elapsed. Thus, when there



At this tine, if the No. 1 sub station 5 is disconnected due to any reason,
the key station A3 does not cancel the registration nunber of the No. 1 sub
station 5 25 until a predeternmined tinme [err] has el apsed. Thus, when
there 4 s reconnection within the tine [err] ~the connection state is
returned to the comunication state before the(aisconnection I medi atel y.
Further, as shown in Fig. 2, in the comopn power 5 line system 19 in
which a plurality of lines (in this exanple, two |ines) are connected to
the sane |ineisNvecdhned idhamiidhih? the RegieSTs,edhieOcoRneens ol sitaeekqy
station A3 or B4. In Fig. 1, when No. 4 sub station 13 is noved from 10

the line 10 ofrettmenedwdro [thee copsmaricBtiont kdaltendedook the pidwebnhiereion
system A, that is, when the connection of No. 4 sub station 13 having a
plug insertedim®edigtgilyy socket of the B line 10 nmust be changed fromthe .
Bline to the Aline dug to novenent of the installation place.in the yard -

of ‘No. 15 -4 containeFUTAh&r . nd&i £hodni 4 Bisrhé.sy8t dheoFopmen| PREeby
anbal anoad SORSHPLNRCNE! bRy E B g8k R0h oL DEnLaThr gy, e
S BT eRURE 16" o 17RekS" ke LBRnEEYea" +8! tRE EQhe! 1S nROVRE . BRe
sub station 17 is registered to any one of the key station
A3 or B4. | | | |
In Fig. 1, when No. 4 sub station 13 is moved from
-L,/ 10 the line 10 qf_the-power line syStem B to the line 9'of,tﬁei
power line.system A, that is, when the conneétfon Qf No.-4i‘
éub-station 13 having a plug inserted into a plug socket of
the B line 10 must be changed from the B line to the A line
due to movement of the.insta;lation place in the yard of No.
15 l4'container 14 or modification of the system or the like by
unbalanced consumption power in'a ship, calling of the |
,registratidn:number for backup in No. 4 éub station 13 is
not made and when this'no-cafling_state.ié continued for a
time Ta, the registration for theipower line system B10 is
20 canceled- and the registration for the boﬁer line system A9
is newf& made.
In this manner, No. 4 sub station 13 is
automatically moved from the line 10 of the'powér line

system B to the line 9 of the power line system A.



20 - cdnceled and the registration for the powet -Fine syStem’'AD i% néewl.y
made. In this manner, No. 4 sub station 13 is automatically ,noved fromthe
lineg 10 of the power |ine system B-to the line 9 of the power |ine system
A. 10 Attention i's drawn to our co-pending Application No 93125698~r

di vided fromthe present application, which scribes and clains a refmdte
nmoni toring systemfor contai ners which transnfts operation information for

containers on a comunication network including a central nonitoring device

‘having a conputer and a comuni cati on nodem devi ce and a conmuni cati on
nmodem i ncl uded in the container, characterised in that registration and

C e 1 o0l ShERLR0ohos PR RSGL L8 IE"LbopR A agBuEREERRonL o
using pecul i ar ﬁHF@é.ﬂ. Gflsamalaaaﬁ%ﬁsaeo %QSnE #agilﬂ‘éﬁéipﬂr ghgkslance

of collision in request of the registration o tont ai ners,

and when communjgakirPBebOhndr di &Y EDBEHBEénﬁohithPH§Sb?kﬁeﬁnﬁokh'S state

IS contlnued for a predetermned tinme, the registration is cancelled.
containers which transmits operation information for

-#rooaiag-containers on a communication network including
" a central monitoring device having a computer and a
communication modem device and a communication modem
_included in the éfeeeéng containerp characterised in -
. that registration and cancel of the registration to the
central mOnitoring'device_corresponding to connection
and disconnection_o£ the 4*ee¢énglcontainers'are.made by
using peculiar nnmbers (terminaliaddress)'of the
iseeeing-containers.for avoidance'oftcollision in
‘reqnest of the registration of a pluraiity of
containere, and when communioation.for ordinary

monitoring is impoSsible'and'this state is continued for

a predetermined time, the-regiStration is cancelled.
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GLAIMS: 1. . A renote nonitoring systemfor containers including a central
moni toring device, a plurality of terminal key stations -fer—comuni cation
control, and a plurality of subternminal stations for respectlve cont ai ners,

Whereln\Lhe transm ssion of signals between thq’key statl ”

substatidn can be carried out by serial conmunication u5| mm”mma'l
characterized in tdpRIMsch said key station and each substati‘on}
constituting a signal transnission |ine system are capable of storing a

~respective registration-nunmper. peculiar to said substation, nore than two
- of said signal transm ssion line systens.are connected to a conmopn _power
line so-that theirl.sredpeeanaks d@ﬂﬁiﬁrﬂ-@é&q &¥s tam fer contadaess: igx)t;.luding

sinul taneous utilization of said power line, and each _sai n |s
adapted to stored & Wﬁ%@%t‘?%“’tﬂi’%@&"iﬁ re&ci® i'§L¥b§§a1}:(:| |

et e e o s SRR ol
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' the transmission of signals between the key station and
the substation can be carried out by serial
communicationrusing a power line, characterized_in that

_ each-said key station and eacn substation, constituting
a signal transmission line system, are capable of
storing a respective registration number peculiar to

~ said substation, more than two of said signal
transmission line systems are connected to a common
power line so that their respective communications can
be carried out by simultaneous utilization of said power
line, and each said key station is adapted to stored the
registration number of each said substation for a
predetermined period of time if said substation is .
disconnected from said line and to return the

-/ communication'state to that before the disconnection of

said substation if said substation is reconnected to

said line within said period of time.

2, A system as claimed in claim 1, comprising a
.plurality of said terminal key stations each associated
with a respective power line and a respective plurality

of subterminal stations.



-plurality of said term nal key stations each assc CtIVB ;

power line and a respective plurality of subtern1n .
systemas claimed in claiml conprising a pluralit ﬂﬂ J@mﬂmﬁ” key {'
stations each. associated with respective subtern1n o

connected to a single common power. |ine. 4. K2r.enot e nonitoring systen1for
containers, substantially as herein descrlbed with reference to figures 1

and 3, or figure 2 of the acconpanying draw ngs..

3. A system as claimed in claim 1 comprising a
plurality of said terminal key stations each. associated
with respective subterminal station and each cohnnected

to a single common power line.

4. A remote monitoring system for containers,
substantially as herein described with reference to
figures 1 and 3, or figure 2 of the accompanying

draWings.




